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Evaluation of a Smartphone-Based Training Strategy Among Health
Care Workers Screening for Cervical Cancer in Northern Tanzania:
The Kilimanjaro Method

abstract

Purpose Almost nine of 10 deaths resulting from cervical cancer occur in low-income countries. Visual
inspection under acetic acid (VIA) is an evidence-based, cost-effective approach to cervical cancer
screening (CCS), but challenges to effective implementation include health provider training costs,
provider turnover, and skills retention. We hypothesized that a smartphone camera and use of cervical
image transfer for real-time mentorship by experts located distantly across a closed user group through a
commercially available smartphone application would be both feasible and effective in enhancing VIA
skills among CCS providers in Tanzania.

Methods We trained five nonphysician providers in semirural Tanzania to perform VIA enhanced by
smartphone cervicography with real-time trainee support from regional experts. Deidentified images were
sent through a free smartphone application on the available mobile telephone networks. Our primary
outcomes were feasibility of using a smartphone camera to perform smartphone-enhanced VIA and level
of agreement in diagnosis between the trainee and expert reviewer over time.

Results Trainees screened 1,072 eligible women using our methodology. Within 1 month of training, the
agreement rate between trainees and expert reviewers was 96.8%. Providers received a response from
expert reviewers within 1 to 5 minutes 48.4% of the time, and more than 60% of the time, feedback was
provided by regional expert reviewers in less than 10 minutes.

Conclusion Our method was found to be feasible and effective in increasing health care workers’ skills
and accuracy. This method holds promise for improved quality of VIA-based CCS programs among health
care providers in low-income countries.
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Gestational Trophoblastic Neoplasia Treatment at the Butaro Cancer
Center of Excellence in Rwanda

abstract

Purpose Gestational trophoblastic neoplasia (GTN) is a highly treatable disease, most often affecting
young women of childbearing age. This study reviewed patients managed for GTN at the Butaro Cancer
Center of Excellence (BCCOE) in Rwanda to determine initial program outcomes.

Patients and Methods A retrospective medical record review was performed for 35 patients with GTN
assessed or treated between May 1, 2012, and November 30, 2014. Stage, risk score, and low or high
GTN risk category were based on International Federation of Gynecology and Obstetrics staging and the
WHO scoring system and determined by beta human chorionic gonadotropin level, chest x-ray, and
ultrasound per protocol guidelines for resource-limited settings. Pathology reports and computed to-
mography scans were assessed when possible. Treatment was based on a predetermined protocol
stratified by risk status.

Results Of the 35 patients (mean age, 32 years), 26 (74%) had high-risk and nine (26%) had low-risk
disease. Nineteen patients (54%) had undergone dilation and curettage and 11 (31%) had undergone
hysterectomy before evaluation at BCCOE. Pathology reports were available in 48% of the molar
pregnancy surgical cases. Systemic chemotherapy was initiated in 30 of the initial 35 patients: 13 (43%)
received single-agent oral methotrexate, 15 (50%) received EMACO (etoposide, methotrexate, dacti-
nomycin, cyclophosphamide, and vincristine), and two (7%) received alternate regimens. Of the 13
patients initiating methotrexate, three had their treatment intensified to EMACO. Four patients experi-
enced treatment delays because of medication stockouts. At a median follow-up of 7.8 months, the
survival probability for low-risk patients was 1.00; for high-risk patients, it was 0.63.

Conclusion This experience demonstrates the feasibility of GTN treatment in rural, resource-limited
settings. GTN is a curable disease and can be treated following the BCCOE model of cancer care.
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Cervical Abnormalities in South African Women Living With HIV With
High Screening and Referral Rates

abstract

Purpose To determine the prevalence of screening, cervical dysplasia, and malignancy on the basis of
histologic diagnoses from colposcopy and large loop excision of the transformation zone among women
living with HIV (WLWH) who attended an urban antiretroviral treatment (ART) clinic in KwaZulu-Natal, South
Africa.

Materials and Methods We performed a retrospective cohort study to examine a random sample of 462
WLWH during a 5-year period from 2004 to 2009. Women on ART for < 3 months were excluded. Data
were abstracted from electronic records and paper charts to assess rates of cervical abnormalities
detected on Pap smears as well as time to colposcopy.

Results During the study period, 432 women (93.5%) had at least one evaluable Papanicolau test. At
baseline, 237 women (54.9%) had an abnormal Papanicolau test, and of these patients, 181 (76.3%)
had a Papanicolau test that qualified for further colposcopic evaluation. In addition, 115 women (63.5%)
received colposcopy within a median of 39 days from referral. This yielded 74 evaluable histologic
samples (64.3%), of which 21.6%, 27.0%, 27.0%, and 1.4% had cervical intraepithelial neoplasia
(CIN) 1, CIN2, CIN3, and invasive cervical cancer, respectively.

Conclusion In a large sample of WLWH who received ART in KwaZulu-Natal, South Africa, where
Papanicolau test coverage and rates of referral for colposcopy and large loop excision of the trans-
formation zone were high, > 75% of women with evaluable histologic samples had evidence of cervical
dysplasia or malignancy. These findings underscore the importance of routine cervical screening upon
entry into HIV care to optimize survival.
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Validation and Quality Assessment of the Kilimanjaro Cancer
Registry

abstract

Purpose Global cancer burden has increasingly shifted to low- and middle-income countries and is
particularly pronounced in Africa. There remains a lack of comprehensive cancer information as a result
of limited cancer registry development. In Moshi, Tanzania, a regional cancer registry exists at Kili-
manjaro Christian Medical Center. Data quality is unknown. Our objective was to evaluate the com-
pleteness and quality of the Kilimanjaro Cancer Registry (KCR).

Methods In October 2015, we conducted a retrospective review of KCR by validating the internal
consistency of registry records with medical and pathology records. We randomly sampled approximately
100 total registry cases. Four reviewers not associated with the KCR manually collected data elements
from medical records and compared them with KCR data.

Results All 100 reviewed registry cases had complete cancer site and morphology included in the
registry. Six had a recorded stage. For the majority (n = 92), the basis of diagnosis was pathology.
Pathology reports were found in the medical record for 40% of patients; for the remainder, these were
stored separately in the pathology department. Of sampled registry cases, the KCR and medical records
were 98% and 94% concordant for primary cancer site and morphology, respectively. For 28%, recorded
diagnosis dates were within 14 days of what was found in the medical record, and for 32%, they were
within 30 days.

Conclusion The KCR has a high level of concordance for classification and coding when data are re-
trieved for validation. This parameter is one of the most important for measuring data quality in a regional
cancer registry.
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Minding the Gaps in Cancer Pain Management Education: A
Multicenter Study of Clinical Residents and Fellows in a Low- Versus
High-Resource Setting

abstract

Purpose Inadequate pain management training has been reported as a major cause of undertreatment of
cancer pain. Yet, past research has not comprehensively compared the quality of cancer pain man-
agement education among physicians in training in high-resource countries (HRCs) with those in low-
resource countries (LRCs). The purpose of this study was to examine and compare gaps in cancer pain
management education among physician trainees in an HRC (United States) versus an LRC (Ghana).

Methods A cross section of physicians at four major academic medical centers completed surveys about
the adequacy of cancer pain training. Participation in the study was completely voluntary, and paper or
online surveys were completed anonymously.

Results The response rate was 60% (N = 120). Major gaps were identified in cancer pain management
education across the spectrum of medical school training. Training was rated as inadequate (by ap-
proximately 80% of trainees), although approximately 10% more trainees in HRCs versus LRCs felt this
way; 35% said residency training was inadequate in both settings; and 50% in LRCs versus 44% in HRCs
said fellowship training was less than good. On the basis of the lowest group means, the three key areas of
perceived deficits included interventional pain procedures (2.34 6 1.12), palliative care interventions
(2.39 6 1.12), and managing procedural and postoperative pain (2.94 6 0.97), with significant dif-
ferences in the distribution of deficits in 15 cancer-pain competencies between LRCs and HRCs (P < .05).

Conclusion This study identifies priority areas that could be targeted synergistically by LRCs and HRCs to
advance cancer care globally. The findings underscore differential opportunities to broaden and improve
competencies in cancer pain management via exchange training, in which physicians from HRCs spend
time in LRCs and vice versa.
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Breast Cancer Reporting in Lagos, Nigeria: Implications for Training
and Education in Africa

abstract

Purpose To assess the completeness and accuracy of breast cancer pathologic reporting in Nigeria.

Materials and Methods The histologic parameters provided in breast cancer pathology reports at a large
teaching hospital in Nigeria were assessed. The corresponding slides were reviewed after the United
Kingdom Royal College of Pathologists guidelines, and results were compared.

Results Out of 115 breast cancer cases, histologic type of breast carcinoma was concordant with the
review type in 53.1% of cases and discordant in 46.9%. Grading was stated in 89.62% of cases, of which
50.5% were correctly graded, 35.8% were under-graded, and 8.5% were over-graded. Poor fixation and
omission of the mitotic count were the main reasons for discordant grades. A comment on lymph node
status was included in 40% of cases, and lymphovascular invasion was not commented on in 97.4% of
cases. Only 26% of the tumors had hormone receptors and/or HER2 tested.

Conclusion Some essential histologic parameters were absent from the histologic reports, and where
present, a proportion were inaccurate. Attention to specimen fixation and method of grading and familiarity
with uncommon breast cancer types are required; all can be facilitated by education and training. The use
of a template/proforma is recommended to ensure cancer data set parameters are included in the pathology
reports.
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Childhood Cancer Mortality in India: Direct Estimates From a
Nationally Representative Survey of Childhood Deaths

abstract

Purpose Although most children with cancer live in low- and middle-income countries, measurements of
childhood cancer burden in such countries have been restricted to incidence rates from a few subnational
cancer registries and mortality rates from vital statistics. We aimed to provide alternative burden es-
timates by using nationally representative longitudinal survey–derived mortality rates.

Methods We examined cancer deaths in childhood (1 month to 14 years of age) in the Million Death
Study, a cohort of > 27,000 pediatric deaths in India on the basis of enhanced verbal autopsies. All
deaths potentially due to childhood cancer were identified. Two pediatric specialists independently
categorized deaths as definite, probable, possible, or unlikely cancer related. From definite and probable
deaths, we estimated national and regional mortality rates attributable to childhood malignancies. Data
on symptoms and health care–seeking behavior were abstracted from closed-ended questions and
caregiver narratives.

Results Of 700 included deaths, 189 were classified as definite or possibly cancer related. The
k-statistic between reviewers was 0.75 (95% CI, 0.71 to 0.78). From these deaths, we estimated that in
2010, 13,700 were a result of childhood cancer in India, which led to a mortality rate of 37 (95% CI, 31
to 42) per million population per year, which exceeds many prior estimates of mortality and even some
estimates of incidence. Disparities between mortality estimates were widest in northeast India and for
brain tumors. A preponderance of male deaths was seen (male:female ratio, 1.6:1).

Conclusion The burden of childhood cancer in India is substantially higher than previously suggested.
This information will aid advocacy for national strategies aimed at improving outcomes for Indian
children with cancer.
J Glob Oncol 2. © 2016 by American Society of Clinical Oncology Licensed under the Creative Commons Attribution 4.0 License
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Prevalence of Triple-Negative Breast Cancer in India: Systematic
Review and Meta-Analysis

abstract

Purpose There is considerable variation in prevalence rates of triple-negative breast cancer (TNBC)
reported by various studies from India. We performed a systematic review and literature-based meta-
analysis of these studies.

Methods We searched databases of Medline, Scopus, EMBASE, and Web of Science for studies that
reported on the prevalence of TNBC in India that were published between January 1, 1999, and December
31, 2015. We extracted relevant information from each study by using a standardized form. We pooled
study-specific estimates by using random-effects meta-analysis to provide summary estimates. We
explored sources of heterogeneity by using subgroup analyses and metaregression.

Results Data were obtained from 17 studies that involved 7,237 patients with breast cancer. Overall
combined prevalence of TNBC was 31% (95% CI, 27% to 35%). There was substantial heterogeneity
across the studies (I2 of 91% [95% CI, 88% to 94%]; P < .001) that was not explained by available study
level characteristics, including study location, definition of human epidermal growth factor receptor 2 or
estrogen receptor, mean age of participants, proportion of patients with premenopausal cancer, grade 3
disease, or tumor size > 5 cm. Overall combined prevalence of hormone receptor–positive and human
epidermal growth factor receptor 2–positive breast cancer was 48% (95% CI, 42% to 54%) and 27%
(95% CI, 24% to 31%), respectively. There was no evidence of publication bias.

Conclusion Prevalence of TNBC in India is considerably higher compared with that seen in Western
populations. As many as as one in three women with breast cancer could have triple-negative disease.
This finding has significant clinical relevance as it may contribute to poor outcomes in patients with
breast cancer in India. Additional research is needed to understand the determinants of TNBC in India.
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Middle Eastern Conflicts: Implications for Refugee Health in the
European Union and Middle Eastern Host Countries

executive
sum

m
ary

Until very recently, health care in conflict settings was based on a model developed in the second half of
the twentieth century. Things have changed, and present civil wars, such as those that are currently
taking place in the Middle East, do not address the complexity of the ongoing armed conflicts in countries
such as Syria, Iraq, and Afghanistan. These conflicts have caused a significant increase in the number of
refugees in the region, as well as in Europe. Hundreds of thousands of refugees succeed in settling in mid-
and north-European countries, and their health issues are becoming of great importance. Refugees in
Europe in the twenty-first century do not suffer so much from infectious diseases but more from non-
infectious chronic diseases such as diabetes, cardiac disease, and cancer. These facts profoundly alter
the demographics and disease burden of hostility-derived migrants. Thus, host European countries face
situations they have never faced before. Hence, new approaches and strategies are urgently needed to
cope with this new situation. The efforts to absorb refugees of different traditions and cultural back-
grounds often cause increasing ethnic and religious tensions, which frequently escort the emergence of
social violence. To date, little attention has been paid to the overall load of distress being experienced,
especially among the first-generation refugees. The current ongoing hostilities in the Middle East
induce a long-term health impact on people expelled from their homes, communities, traditions, and
cultural environment. The realization of collective suffering forces communities and governmental health
agencies to develop new programs that include social determinants to overcome the severe cultural gaps
of the newcomers in their new European host countries.
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Multicompartmental Trigeminal Schwannomas: Dumbbell Tumors
Revisited

abstract

Multicompartmental trigeminal schwannomas (MTSs) are a rare and complex but treatable group of
tumors. Herein, we describe the clinicoradiologic presentation of two patients with MTS. The two il-
lustrated distinct case reports highlight the role of imaging and the outcome of two different types of MTS.
The Discussion summarizes the literature to date, which will help the reader diagnose these tumors in a
timely manner and manage them appropriately.
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Twenty-Year Collaboration Between
North American and South American
Retinoblastoma Programs

Retinoblastoma is a highly curable neoplasm in
the developed world.1 In less-developed coun-
tries, however, survival figures are lower mostly
because of delayed diagnosis and poor treatment
compliance.2 During the past decades, in middle-
income countries, disease-free survival of children
with retinoblastoma has improved gradually, but
there are many challenges related with advanced
disease at diagnosis that introduce specific con-
siderations for management.3,4 In that setting,
children present with more advanced intraocular
disease that frequently needs enucleation and
systemic treatment to prevent extraocular dissem-
ination; occasionally, they present with metastatic
disease that needs high-dose therapy.2 Unlike
many other pediatric malignancies, medical ev-
idence needed for the treatment of these children
is not available from cooperative groups from
higher-income countries (HICs), simply because
this condition is virtually nonexistent in HICs and
because limited results have been reported by
cooperative groups. Thus, evidence is left to be
generated in less-developed countries. In addi-
tion, eye-conservative treatment is a challenge in
this setting, not only because more patients pres-
ent with more advanced disease but also because
of the relatively low availability of sophisticated
therapies and training of specialized personnel to
use local treatments.5

Several models of interactions between HICs and
low-income countries and, to a lesser degree,
between HICs and middle-income countries were
instrumented to bridge the survival gap for chil-
dren with cancer. Twinning institutions in HICs
with centers in low- to middle-income countries
have been recognized by the International Society
of Pediatric Oncology (SIOP) and other organiza-
tionsaseffective instruments to improve results.6-9

In Latin America, the partnership between the St
Jude Children’s Research Hospital and other in-
stitutions in Europe and Canada and the AHOPCA
(Central American Cooperative Group) resulted
in a sustainable improvement of local capacities

in the Central American countries, which led to
improved results.10,11 There are many examples
of successful collaborative programs for reti-
noblastoma between HICs and low-income
countries.12,13 However, there is more limited in-
formation about partnerships between HIC and
upper–middle-income countries—even less so in
the field of retinoblastoma, for which the priorities
may be different.8

In 1995, after an observership visit (by G.L.C.), a
collaboration between a retinoblastoma program
at a tertiary care, public pediatric hospital in
Argentina (an upper–middle-income country)
and a major specialized program in a world-
leading referral center for this tumor in the United
States was established. Retrospectively, three
phases were identified in this cooperation (Table 1),
which were based upon decisions taken at strategic
moments.

The initial phase included the time from 1995 to
2002, during which most actions were directed at
medical education through yearly visits (of G.L.C.)
to New York and locally implemented baseline
actions in Argentina. In this phase, after a review
of data and discussions, it was realized that the
disease characteristics and local resources were
so different in each center that a different strategy
should bepursued to improve results inArgentina.
Hence, the hallmark for this initial phase was the
realization that such differences would require a
different approach. The first step, after the results
of the first protocol were published,14 was the
creation of a comprehensive informational patient
database for patient registry in Argentina to im-
prove data capture. This provided greater detail
about the characteristics of the population under
treatment and allowed participants to devise a
strategy for improvement of quality of treatment
protocol development. During this phase, a phase
II studywasconducted to identify newdrugs, anda
treatment protocol was designed on the basis of
these learnings.15 During this initial phase, most
funds from New York City (NYC) were used for
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financing educational observership visits and at-
tendance at meetings by the Argentine partners.
During these observership visits, local Argentine
data were discussed with the NYC partners and,

on the basis of presented results, future strategic
steps were taken. During this time, even though
themain objective was to improve patient survival,
new treatments, such as chemoreduction aimed

Table 1 – Description of Advances in Different Topics Along the Phases of the Program

Topic
Before Interaction
(1987-1994)

Initial Phase
(1995-2002)

Intermediate Phase
(2003-2008)

Late Phase
(2009-2015)

Next Phase
(2016-2020)

Clinical research Prospective study for
systemic treatment of
retinoblastoma
based on published
strategy from theNew
York group

Prospective study for
systemic treatment of
retinoblastoma with
original proposal for
treatment; phase II
study of new agent;
and chemoreduction
guideline

First translational pro-
tocol; second institu-
tional study; and
study of pathology
risk factors

Multicentric Latin
American study, and
minimally dissemi-
nated disease study

Personalized therapy
for extraocular dis-
ease based upon
MDD data; and
extended Latin
American prospec-
tive study

Laboratory research No onsite research lab-
oratory in Argentina

No onsite research lab-
oratory in Argentina;
cooperation with
specimens to NYC
studies

Association to research
laboratories in
Argentina; and first
original research
studies

Onsite research labora-
tory at HPG; and
clinical pharmacol-
ogy and molecular
laboratory

Patient-derived xeno-
grafts for preclinical
testing; and
omics analysis

Medical education No dedicated program Yearly observership
stages at NYC;
attendance at scien-
tific meetings

Observership stages at
NYC; attendance at
scientific meetings;
fellowships for pedi-
atric oncologist for
specific training in
retinoblastoma; and
pathology workshops

Observership stages at
NYC; attendance at
scientific meetings;
training in intra-
arterial chemother-
apy; fellowships for
pediatric oncologist
for specific training
in retinoblastoma;
Buenos Aires–based
training for intra-
arterial chemo-
therapy for Latin
American coun-
tries; and pathology
workshops

Observership stages at
NYC; attendance at
scientific meetings;
and e-learning for
continuous educa-
tion programs

Average new patients/
year treated at HPG

18 25 30 36 (estimated, 40)

Dedicated retinoblas-
toma team at HPG

2 pediatric ophthalmol-
ogists and 1 pediatric
oncologist

2 pediatric ophthalmol-
ogists and 1 pediatric
oncologist

2 pediatric ophthalmol-
ogists, 1 pediatric
oncologist, 1 post-
doctoral fellow, and
1 doctoral fellow

2 pediatric ophthalmol-
ogists, 1 pediatric
oncologist, 1 dedi-
cated pediatric
oncology fellow,
1 data manager,
2 dedicated PhD
researchers, and
3 doctoral fellows

2 pediatric ophthalmol-
ogists, 2 pediatric
oncologists, 1 dedi-
cated pediatric
oncology fellow,
1 data manager,
2 dedicated PhD
researchers, and
3 doctoral fellows

3-year pDFS 0.84 0.91 0.94 0.97 To be determined

Peer-reviewed indexed
publications/year

0 0.75 2.6 4.3 To be determined

Other contributions Diagnostic process in
Argentina and
delayed diagnosis

First patient with meta-
static retinoblastoma
saved with ASCR in
Argentina

Population-based esti-
mation of retinoblas-
toma incidence;
and participation in
COG ARET0321
study

Abbreviations: ASCR, autologous stem cell rescue; COG, Children’sOncology Group; HPG,Hospital Garrahan;MDD,minimally disseminated disease; NYC,NewYork City; pDFS,
probability of disease-free survival.
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to increase eye preservation and diminish late ef-
fects, were made available and gradually incorpo-
rated in Argentina.16 Equipment, such as a fundus
camera, was donated by the NYC partner to improve
the ophthalmologic evaluation needed for that thera-
pyand to allow imagesharingand remotediscussion.

The second phase began with the decision to
start a translational research program. This phase
was also followed by a 3-month stay (by G.L.C.) in
NYC. At that time, the NYC group had centralized
the patient care at the Memorial Sloan Kettering
Cancer Center campus, and a charity, Fund for
Ophthalmic Knowledge, was created. From this
phase onward, yearly grants were sent to Argen-
tina to support these initial laboratory studies. This
also allowed local administration of funds, which
made it possible to extend the help to other pro-
fessionals involved in the care of patients with
retinoblastoma in Argentina, and these profes-
sionals also were given support for attendance at
meetings and observership visits to NYC. This help
was administered through an agreement with a
nongovernmental foundation in Argentina whose
mission is to support the care of families of children
with cancer (Fundación Natali Dafne Flexer).

We identify a third phase, which began in 2009,
during which these translational research pro-
grams matured with the creation of a specific
laboratory and the development of higher-
impact research, which resulted in publications
of laboratory studies and in additional funding to
support this research. During this period, theHPG
made an additional step and coordinated a pro-
spective study for the treatment of retinoblastoma
in Latin America after standards of data capture
and management and pathology review compa-
rable todevelopedcountrieswereachieved. In this
phase, intra-arterial chemotherapy was incorpo-
rated in Argentina, and the study center was the
first center in Latin America to perform this treat-
ment.17 To begin this program, a neurosurgeon
and an ophthalmologist were trained in NYC be-
fore they administered the treatment to patients.
With the participation of basic researchers, amore
refined production of research studies was un-
dertaken. This included the first animal model for
intra-arterial chemotherapy, which enabled esti-
mation of pharmacokinetic parameters for intra-
arterial chemotherapy,18 and molecular studies,
which resulted in the identification of new bio-
markers that improved recognition of molecular
patterns of disease dissemination.19

In this period, translational studies comprised of
NYC and Buenos Aires studies were published,20

especially in the area of intravitreal and intra-
arterial chemotherapy.21 All of these develop-
ments led to the creation of an ocular pharmaco-
kinetics laboratory in Buenos Aires.

During this period, the Hospital Garrahan be-
came a training hub for Latin American and spe-
cialists in other Latin American countries, who
came to Argentina, usually with partial support
from the Fund for Ophthalmic Knowledge, for
training. This resulted, for example, in the imple-
mentation of intra-arterial chemotherapy in Brazil,
Mexico, Chile, Peru, and Colombia. Global out-
reach initiatives were led from Argentina with the
critical support from NYC, which resulted in the
publication of the SIOP guidelines for graduated-
intensity treatment.5

From 2015 onward, after 20 years of successful
interaction, new challenges, such as the imple-
mentation of genomic data, newer chemotherapy
(and other drugs), ocular pharmacology tested in
relevant preclinical models, tumor immunology,
and global outreach studies, are envisioned. Hu-
man factors are difficult to categorize, but they
were critical for the development of this successful
program. A fruitful mentorship relationship was
cultivated during all of these years byD.H. Abram-
son, who even supported and directed the PhD
thesis of G. L. Chantada, which was defended in
2013 at the University of Buenos Aires.

The involvement of the recipient institution for
achievement of long-term sustainability of coop-
erative programs is important. In that sense, char-
acteristics of the Argentine cancer program were
important for achievement of some of the clini-
cal landmarks of this collaboration. For example,
oncologic treatment is provided at no cost for all
patients at the Hospital Garrahan, and chemo-
therapy provision is guaranteed by the Argentine
governmental agencies or health insurance com-
panies, so there were few limitations for imple-
mentation of treatments. During the past decade,
the governmental support to medical research in
Argentina, especially translational research, in-
creased substantially; that also was a key factor
for the success of the program. In the third phase,
international initiatives were undertaken from
Argentina. Hence, training activities, especially
training for in intra-arterial chemotherapy and
oncological management, were supported by the
fund. The Argentine group coordinated the Latin
American protocol for treatment of unilateral reti-
noblastoma and the participation in the protocol
for theChildren’sOncologyGroupCOG0321study
through GALOP (Grupo de America Latina de
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Oncologia Pediatrica) in association with the Chil-
dren’s Oncology Group. In this respect, the group
also received support from St Jude Children’s Re-
search Hospital by providing a virtual platform21a

for internet meetings for the group. Support from
theCure2children Foundation (Italy) was obtained
for data management of that protocol through a
connection with the NYC group. For that partic-
ular protocol, training sessions for pathologists in
each participating institutions to comply with the
international definitions22 and a dedicated data
captureweb resourcewere also supported by the
Fund for Ophthalmic Knowledge.

The fund also supported the coordination of the
SIOP-PODC (Pediatric Oncology in Developing Coun-
tries) graduated-intensity guidelines by providing tra-
vel support. Thegrouporganized several educational
meetings and workshops for information exchange
also with support from the Fund of Ophthalmic
Knowledge; delegates from Latin American coun-
tries attended these meetings and workshops.

In addition, the participation of the Natalie Flexer
Foundation as recipient of the grant was not lim-
ited to the administration of funds. A booklet for
parent information used in NYC was translated to
Spanish, and reprints were donated for distribu-
tion in Argentina. That was the basis for the cre-
ation of a retinoblastoma parental group at the
Flexer Foundation, which met regularly on a
monthly basis. As a later development, on the basis
of the information from the booklet, the group
drafted its own booklet and added some local
information to provide additional help.

Even though the improvements in survival seen in
these 20 years cannot be directly attributed only to
this program, a significant improvement in pa-
tient survival23 and eye preservation was seen in
Argentina.24 Since the beginning of the interac-
tion, 60 peer reviewed papers (available in
PubMed) were published by the Buenos Aires
group, and each and every one of them had
support from the NYC group. The number of
publications per year increased in each period

(Table 1). Eighteen of them were collaborative
studies between both parts of the interaction.

The programwas aimed to build local capacity; as
such, fewer than five patients were referred from
Argentina to NYC during the period of this inter-
action, and the rest were treated locally, with few
exceptions. From the laboratory research per-
spective, onlyoneof initial studies includedpatient
specimens sent from Buenos Aires to NYC,20 and
all of the remaining studies were performed locally
in Buenos Aires.

Another indirect indicator of local capacity is the
fact that, at the beginning of the program, 100%
of the budget was obtained from NYC; currently,
approximately 30% of the budget comes from
NYC, and the remaining 70% is obtained by the
group from competitive local grants. In addition,
the overall yearly budget of the group increased
six-fold from the beginning of the support for re-
search, whereas the support from the Fund for
Ophthalmic Knowledge tripled.

Over time, the degree of development and exper-
tise of the retinoblastoma team in Buenos Aires
concentrated the management of the vast majori-
ty of the patients with retinoblastoma in Argentina
(Table1). That createdachallenge for theHospital
Garrahan, where dedicated staff positions are
limited. Even though the retinoblastoma program
attracted a number of basic researchers to trans-
lational research, the interest of pediatric oncolo-
gists and ophthalmologists was more limited, and
theprogram iscurrently experiencingashortageof
staff. Retinoblastoma has become the most com-
mon solid tumor treated at the Hospital Garrahan,
and the advent of sophisticated conservative
therapies has required more participation of the
ophthalmology service and more hours at the op-
erating theaters, which are difficult to obtain in a
public pediatric hospital that serves a country-wide
population of children up to 16 years.
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com
m
entaries

First of All, I Feel Very Loved: Humanism
and Cancer Care in South India

As a senior medical resident I made a last-minute
career detour into medical oncology after spend-
ing just 2 days in the cancer clinic. What drew
me strongly to oncology were the unique and
very real human interactions oncologists have
with their patients. The opportunity to be present
and bear witness to the courage of patients and
families who face cancer is a true privilege. We
repeatedly see patients let go of the peripheral
things in life that do not matter and focus on
things that matter most. Being part of this expe-
rience can be uplifting and inspiring. I knew that
the relationship between oncologist and patient
was something that I would treasure throughout
my career.

Humanistic medicine is a contemporary move-
ment that embraces the fundamental elements
of medicine, including integrity, clinical excel-
lence, compassion, altruism, respect, empathy,
and service.1 Recent literature shows that al-
most half of medical oncologists experience
burnout and that we are at risk of losing the ideals
that bring us to medicine in the first place.2

In this commentary, I describe how a recent
sabbatical in South India broadened my perspec-
tive on what matters most in the practice of
medicine.

As a university-based medical oncologist and
health services researcher, I spendmy time caring
for patients, undertaking clinical research, and
teaching house staff. In 2014, I was invited to
participate in the World Oncology Forum (WOF).3

This event brings together a diverse group of in-
dividuals from across the globe who have exper-
tise in clinical care, research, education, advocacy,
and health policy. As a health services re-
searcher with an interest in optimizing the soci-
etal benefit of new cancer therapies,4 the WOF
theme, “Treat the Treatable,” was highly relevant.
This meeting allowed me to present my own work
and interact with like-minded individuals from
high-income countries and low- to middle-
income countries (LMICs). This led to an oppor-
tunity to spend a 3-month sabbatical in South
India to build a collaborative program in cancer

health services research. In late 2015,mywife and I
packed up our four young children and moved to
Kerala, where I had the privilege of working at the
Regional Cancer Centre (RCC) in Trivandrum.

Cancer is now recognized as a major threat to
public health in LMICs.5 Access to cancer care
demonstrates a striking paradox, in which 5% of
global resources for cancer are spent in LMICs,
where 64% of global deaths as a result of cancer
occur.5,6 More than one million new occur-
rences of cancer are diagnosed annually in In-
dia, which has a population of 1.2 billion.7 The
high cancer mortality rate (68% annual inci-
dence) in India likely reflects the large proportion
of patients who present with advanced disease
and the limited access to cancer care in some
parts of India.8

Kerala (population, 33 million) is located on the
southwest coast of India and has the highest
literacy rate, greatest life expectancy, and lowest
infant mortality rate in India.9,10 Kerala is widely
recognized as a leader among LMICs in the de-
livery of cancer care.11-15 The RCC in Trivandrum
is the oldest and largest comprehensive cancer
treatment center in Kerala. The RCC is a govern-
ment institution that provides highly subsidized
or free care to most of its 16,000 new patients
seen each year.

The most striking observations from my experi-
ence were (1) the overwhelming number of sick
patients, (2) the advanced stages of disease, (3)
the compassion and dedication of Indian oncolo-
gists, and (4) the remarkable similarity in treat-
ment delivered to patients at RCC and patients
in Canada.

In Canada and the United States, a busy medical
oncologist might see 25 patients in a full day of
clinic. Unless we are on call, we do not see patients
on the weekend. My colleagues at the RCC see
patients 6 days per week, and it is not uncommon
for physicians to see up to 80 patients per day.
These high clinic volumes are not surprising when
one considers that RCC has almost four times the
patient volume ofmy own center yet has two thirds
of theclinicalwork force.With this remarkablyhigh
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patient volume, themostnotabledifference incare
was the lack of time to have important conversa-
tions about prognosis, treatment options, and
goals of care. My colleagues at the RCC recog-
nized this limitation and addressed these impor-
tant issues to the best of their ability in themidst of
an overwhelming volume of sick patients. Al-
though I could not follow many conversations that
took place in Malayalam, the facial expressions
andbody languageofpatients and families in India
are the same as what I see in my clinic at home
in Canada. I saw evidence of fear, worry, and pain,
but I also saw expressions of hope, optimism,
and evidence of a deep caring for the sick. The
dedication, skill, and compassion of my Indian
colleagues cannot be overstated. Many of them
could work in the private sector in India or else-
where in the world, where they would have much
higher income for comparatively less work. How-
ever, I was struck by their senses of altruism and
individual responsibility to improve the lives of
patients with cancer in India. These senses of duty,
purpose, and altruismmade it especially difficult to
receive weekly e-mail bulletins from my province’s
physician organization in Canada that was involved
in a public conflict with the government over
physician remuneration.

I was amazed that, despite the grueling workload
on the other 6 days per week, I was repeatedly
invited to large community events held on Sunday
(the only day away from work), at which a team of
physicians and community-based volunteers of-
fered cancer awareness and screening camps to
the most destitute communities. At one of these
events, I was treated as a guest of honor and
shared the stage with the mayor of Trivandrum.
My children quickly learned that speeches at
these events can go on for some time and are
occasionally punctuated by explosions of loud
firecrackers. When the time came for me to
speak, I offered greetings “from the people of
Canada in the Great White North” and thanked
the community for so graciously welcoming
my family. With their bright blond hair and
blue eyes, my children were the subject of many
photographs and became instant celebrities in
Kerala.

The incredible efficiency of the RCC was made
possible by the strong work ethic of my Indian
colleagues and by the patients’ families, who play
essential roles in the coordination and delivery of
care. Each patient was accompanied by at least
one family member, who took responsibility for
bringing test results and consultant reports to
clinic, booking future appointments, and even

hand-delivering chemotherapy orders to the treat-
ment unit. The importance of family support per-
meated all elements of cancer care that I
witnessed in Kerala.

Outside of the RCC, I had the privilege of working
with Pallium India, a globally recognized non-
governmental organization that provides clinical
care, educates health professionals, and serves
as a national advocate for palliative care. During
home visits with Pallium India, I witnessed first-
hand how a community-based network of volun-
teers can provide comfort in the face of scarce
resources. Traveling by van through the narrow
streets of Trivandrum, I made house calls with a
physician, nurse, and social worker. The breadth
ofmedical, emotional, andpsychosocial problems
to which these teams tend is remarkable. I wit-
nessed untold care and compassion delivered to a
young boy dying at home with painful bone me-
tastases. I witnessed the joy that the team’s visit
brought to a socially isolated man with Parkinson
disease. He remained a gracious host to us as
visiting Canadians even after my resident forgot to
latch the gate and his chickens almost escaped! I
also met an impoverished mother and father who
provided remarkable care to their cognitively im-
paired daughter in their clean but simple home
with dirt floors. Although unable to afford diapers
(whichcost $2perday), theseparentsmanaged to
avoid pressure sores in their incontinent daughter
by changing soiled bedsheets and washing them
by hand several times per day. The compassion of
the physicians and staff at Pallium India and the
critical role of family in the provision of care for the
terminally ill represent the epitome of humanistic
medicine.

My family and I have returned to Canada, but we
remain profoundly affected by our time in Kerala.
Our children have a newfound appreciation of the
many things we have in Canada for which we
should be grateful. They also have gained insight
into poverty and what life is like for people who live
elsewhere in theworld. I alsohave returned towork
with a renewed sense of purpose. The work ethic,
skill, and dedication of my colleagues in India was
humbling and has helped me focus on how I can
use my career as an oncologist and health services
researcher in a high-income country to achieve
the greatest good for patients worldwide. My sab-
batical has also reaffirmed the role of humanism in
my clinical work. Even when we cannot cure the
disease, we can still provide comfort, care, and
compassion to our patients. The most striking re-
minder of this came during a home visit of an el-
derly man who was dying with pancreatic cancer.
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I asked the physician with whom I was working to
ask the patient what he most valued about the
visits from the palliative care team. His response
captured the essence of humanism in cancer

care; translated from Malayalam, he stated sim-
ply, “First of all, I feel very loved.”
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original
report

Evaluation of a Smartphone-Based
Training Strategy Among Health Care
Workers Screening for Cervical Cancer in
Northern Tanzania: The Kilimanjaro
Method

abstract

Purpose Almost nine of 10 deaths resulting from cervical cancer occur in low-income countries. Visual
inspection under acetic acid (VIA) is an evidence-based, cost-effective approach to cervical cancer
screening (CCS), but challenges to effective implementation include health provider training costs,
provider turnover, and skills retention. We hypothesized that a smartphone camera and use of cervical
image transfer for real-time mentorship by experts located distantly across a closed user group through a
commercially available smartphone application would be both feasible and effective in enhancing VIA
skills among CCS providers in Tanzania.

Methods We trained five nonphysician providers in semirural Tanzania to perform VIA enhanced by
smartphone cervicography with real-time trainee support from regional experts. Deidentified images were
sent through a free smartphone application on the available mobile telephone networks. Our primary
outcomeswere feasibility of using a smartphone camera to perform smartphone-enhanced VIA and level of
agreement in diagnosis between the trainee and expert reviewer over time.

Results Trainees screened 1,072 eligible women using our methodology. Within 1 month of training, the
agreement rate between trainees and expert reviewers was 96.8%. Providers received a response from
expert reviewers within 1 to 5 minutes 48.4% of the time, and more than 60% of the time, feedback was
provided by regional expert reviewers in less than 10 minutes.

Conclusion Our methodwas found to be feasible and effective in increasing health careworkers’ skills and
accuracy. This method holds promise for improved quality of VIA-based CCS programs among health care
providers in low-income countries.

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

INTRODUCTION

Almost nine (87%) of 10 deaths resulting from
cervical cancer occur in low-income countries.1 In
2012, cervical cancer was the fourth most com-
mon cancer amongwomenworldwide, with an es-
timated 528,000 new cases and 266,000 deaths,
accounting for 7.5% of all female deaths resulting
from cancer. Cervical cancer mortality is high in
sub-Saharan Africa (SSA), with cervical cancer
age-standardized mortality rates as high as 56.4
in Zimbabwe, 54 in Tanzania, and 75.9 in Malawi
per 100,000.2 The lack of available comprehen-
sive screeningprograms for cervical cancer inSSA
helps explain why more than 50% of women with

cervical cancer receive their diagnosis at an ad-
vanced disease stage, when curable treatment
options are limited and survival rates are poor.3

In a recent study from the Kilimanjaro region of
Tanzania, 82% of women reported they had
knowledge of cervical cancer, although only 6%
hadever been screened for cervical cancer, which
is similar to the WHO estimate of 5% for 5-year
cervical cancer screening (CCS) prevalence in
developing countries.4

Numerous studies have shown that visual inspec-
tion of the cervix with the naked eye after appli-
cation of 3% to 5% acetic acid solution (VIA) is
the best available CCS approach in low-income
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countries, and in2013, theWHOendorsed theuse
of VIA and cryotherapy-based screen-and-treat
programs in countries without existing compre-
hensive cervical cancer services.5 VIA can be
performed by nurses and other health practi-
tioners, is low in cost, and saves lives when treat-
ment with cryotherapy is offered on site for small
to moderate lesions. For larger lesions, the loop
electrosurgical excision procedure (LEEP) is of-
fered through properly linked referral services.6-9

In Tanzania, the Ministry of Health and Social
Welfare (MOHSW) previously adopted VIA as a
national screening strategy, and in May 2011, the
Tanzania Service Delivery Guidelines for Cervical
Cancer Prevention and Control were printed and
distributed. Toadequately train CCSproviders, the
MOHSW has established a 6-day competency-
based training program for health care workers
including nurses and clinicians. Because it takes
experience to access the cervix and perform VIA,
the MOHSW recommends that trainees who are
not qualified after training be mentored by an
experienced provider or regional or district-based
CCS trainer until they have accurately screened
50 clients and identified and treated at least five
precancerous lesions accurately. To help main-
tain quality service, there is to be ongoingquarterly
technical supervision by a district CCS trainer. The
guidelines also advocate for a monthly program of
supervision by the district reproductive child
health coordinator, which has not been feasible to
implement in Tanzania because of trainer short-
ages and lack of financial resources. Ongoing
challenges in training are a lack of post-training
mentorship and lack of ongoing technical sup-
portive supervision of CCS providers combined
with the high turnover of trained providers. In pro-
gramswherecryotherapy isnotofferedat thetimeof
screening, loss to follow-up can be high, highlight-
ing that screening is only effective if offered with
treatment at the same visit10-12 and further em-
phasizing the importance of skilled providers.

One adjunct to improving training for and quality
of VIA is the use of a digital camera linked to
a television or computer monitor. This method is
known as digital cervicography and consists of
provision of VIA followed by an additional step
whereby a digital camera is used to transmit a
photographic image of the cervix to a television
screen or computer monitor that can be reviewed
at higher clarity and resolution than is available
with the naked eye.13,14 This method has been in
use in Zambia since 2006, with well-established
programs to improve nurse training in CCS
and treatment.8,15 The Zambian program has

incorporated Internet transfer of digital cervical
photographic images for review and mentorship
by experts at a coordinating site.7,16 This method
allows for ongoing oversight or training of new sites
but requires a reliable Internet connection, digital
camera, laptop and/or television monitor, and an
electricity source, making it less feasible in many
low-incomecountrieswith limitedhealth resources.
InTanzania, there is one site located in thenorthern
area of the country that has an active digital cervi-
cography program. This program has never suc-
cessfully been scaled to other sites because of a
lack of resources.

The increasing availability and affordability of
smartphones and the widespread availability of
reliable mobile telephone networks in Tanzania
have provided a promising solution to the chal-
lenges of digital cervicography. With the knowl-
edge that one of the biggest challenges in creating
successful VIA programs was ensuring CCS pro-
viders had acquired the necessary clinical skills
in VIA, health provider confidence, and quality of
screening over time, we hypothesized that smart-
phone cameras could provide a viable option to
improve mentorship, oversight, and measureable
quality assurance for newly trained and existing
CCS providers. At study inception and at the time
of writing, we were unable to find evidence of
a smartphone-based cervicography program that
has been tested within an existing VIA program
in a low-income country. We sought to evaluate
the effectiveness of a smartphone-based cervicog-
raphy and text message (image transfer) platform
to enhance VIA training, quality, and accuracy
through real-time mentorship and training of
health care workers providing CCS in semirural
Tanzania. As our method differs from traditional
cervicography and to more clearly describe
this technique, we describe it as smartphone-
enhanced VIA (SEVIA).

METHODS

Study Population

The study took place in the northern zone of
Tanzania. Theonly functioningdigital cervicography
program in Tanzania is situated at the Reproduc-
tive Health Center located at Kilimanjaro Christian
Medical Center (KCMC) in Moshi, Kilimanjaro.
One local cervical cancer prevention expert who
was the founder of theKCMCdigital cervicography
programparticipated throughout the inception and
implementation of the study (O.O.). Two other dig-
ital cervicography experts (one physician and one
nurse) also participated in development and imple-
mentation of the training program and provided

357 Volume 2, Issue 6, December 2016 ascopubs.org/journal/jgo JGO – Journal of Global Oncology

http://ascopubs.org/journal/jgo


expert mentorship of trainees at the participating
satellite site through sharing of images through our
SEVIA technique. Before the initiation of the study,
we field-tested different smartphones for resolution
andeaseof use andselected the iPhone5S (Apple,
Cupertino, CA) for its clarity and resolution of pho-
tographic images.

Study Location

We selected a geographically distinct site that
was participating in the Tanzanian Ministry of
Health VIA-basedCCSprogram.ArumeruDistrict
Hospital is located 100 km from Moshi in Meru
District, is a semirural health facility that serves
a population of almost 1 million people, and
provides a variety of hospital-based services in-
cluding maternal and child health. At the time
of engagement in the research program, the
hospital was providing opportunistic VIA to
women who presented to the health center for
screening.

Study Trainees and Screening Participants

The trainees consisted of three nurses and two
assistant medical officers. In Tanzania, these types
of health care workers provide much of the day-to-
day health care to patients in the health system. All
of the trainees had undergone a VIA training pro-
gram in the past and had (on average) 2 years of
experience but had not had their VIA skills re-
evaluated until our training program, conducted
as part of this study. After verbally agreeing to
participate in the study, these five CCS providers
underwent theMOHSW6-day competency-based
training program. Written informed consent was
not obtained, because these individuals were re-
ceiving training to enhance their usual day-to-day
work activities, and the evaluation component was
related only to the accuracy of their skills in a
blinded fashion. After the VIA training program,
they underwent training to learn how to use the
smartphone camera and how to acquire good-
quality cervical images and save and transfer
images, as well as training on the study protocol to
maintain confidentiality and consistency to trou-
bleshoot potential problems with the technology.
This was to ensure that the providers had the
necessary knowledge and skills to perform VIA
and smartphone cervicography. In addition to the
trainees, study participants also included female
patients who were deemed eligible for screening
if they were sexually active women age 25 to
49 years. Women who had conditions that would
interfere with clear visualization of the cervix
(eg, heavy menses, severe cervicitis, or surgical

removal of the cervix) were excluded, as were
those who had a known history of cervical, endo-
metrial, vulvar, or ovarian cancer.

In the event that a prolonged power outage oc-
curred and to ensure they were able to charge the
smartphones duringmobile clinics located off site,
we equipped the trainees with a solar-powered
device that was a combination of a light-emitting
diode light source and mobile telephone battery
charger.Using this device, the smartphonescould
remain charged and the screening team would
always have an available light source to perform
the screening in a variety of clinic settings (solar
lanterns were provided by StarEcoworks, Calgary,
Alberta, Canada). All CCS staff who participated in
the study and the expert reviewers were employed
by a government institution.

From the period of June 1, 2014, to March 31,
2015, the newly trained Arumeru CCS team per-
formed VIA supplemented by SEVIA as part of the
study protocol. All female patients visiting Arumeru
Hospital for either CCS or other care through the
maternal and child health clinic were offered par-
ticipation in the research program. All female par-
ticipants provided informed consent. If they were
able to read theconsent form (inKiswahili), the form
was used to guide the discussion, and they were
able to sign the form if they consented to participa-
tion. Those who declined to have their cervical
images taken and used in the study protocol were
offered both VIA and smartphone cervicography
(if desired), but their data were not included in
the study results. Only one woman declined to
participate in the research program. To support
the MOHSW integrated approach in reproductive
maternal and child health programming, all par-
ticipants who did not know their HIV status were
offeredHIV testing and counseling as perMOHSW
guidelines and appropriate referral (if positive)
before VIA and SEVIA.

SEVIA Protocol

Participants received standardized counseling
about the VIA and SEVIA procedures. After VIA
was performed (and results recorded), the health
provider immediately performed cervicography
with the smartphone camera. Depending on a
woman’s size and parity, between one and four
images of the cervix were obtained by dividing the
cervix into four quadrants. The image collection,
documentation procedure on a case report form,
and image transfer for mentorship protocol are
presented in Fig 1. After screening was com-
pleted, the result was then communicated to
the participant through a counseling session that
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typically lasted2minutes, and shewas shownher
cervical images to enhance knowledge regarding
her own body and the risks of cervical cancer.
During this counseling session, follow-up and
treatment plans were devised as per standard
MOHSW guidelines, including offering immedi-
ate cryotherapy, referral for LEEP, referral for
biopsy, or further staging for more-advanced
cervical cancer lesions. All deidentified study
images and data were stored on a secure online
platform.

After 6 months, the team added a once-per-week
mobile component by expanding the identical
protocol and program to rural community-based
sites where women have limited access to CCS
or face barriers resulting from cost of travel for
screening. These results were also included in this
analysis.

Ethical Considerations

The study was approved by the institutional
review boards of the KCMC, Queen’s University

(Kingston, Ontario Canada), and the National In-
stitute for Medical Research Tanzania.

Statistical Analysis

Data were entered into an Excel file and import-
ed into IBM SPSS (version 22.0) for Windows
(Armonk, NY) for statistical analysis. Data were
initially examined descriptively, including fre-
quencies and percentages for categorical data
and means and standard deviations for continu-
ousdata (ageandparity). Thosewith andwithout a
disagreement between the CCS provider and ex-
pert were compared using x2 tests for categorical
data (Pearson’s or Fisher’s as appropriate) and
independent-samples t tests for continuous data.
Because parity was not normally distributed, it
was also tested using the Mann-Whitney U test
statistic.

RESULTS

During the study period, a total of 1,072 women
were screened with VIA plus SEVIA by the team

Obtain informed
consent, enroll

client in study, and
enter data into CRF

Set up examination
room for VIA and

SEVIA

Using smartphone,
obtain image(s) 
that clearly show
all four borders 

of the cervix

Nurse or AMO 
fills in CRF with
diagnosis and
treatment plan

Send photo of CRF,
cervical image(s),

and proposed
diagnosis and

treatment plan to
expert reviewer via

WhatsApp

Confirm treatment
plan and diagnosis

with expert
reviewer via

WhatsApp; record
expert reviewer

plan on CRF

Show client her
cervical image(s)

and discuss
treatment plan:

cryotherapy,
referral for biopsy or 
LEEP, or usual care

Archive image(s) in
secure e-mail

account and file
consent form and
CRF appropriately

Fig 1 –

Flowchart of visual
inspection under acetic
acid (VIA) and cervical
image ascertainment and
smartphone image transfer
methodology. AMO,
assistant medical officer;
CRF, case report form;
LEEP, loop electrosurgical
excision procedure; SEVIA,
smartphone-enhanced
cervicography.
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of five CCS providers. In Table 1, we list socio-
demographic characteristics, parity, and HIV
status of the women screened. Most women

had completed only primary school and were
married; 9.6% (103) were HIV positive.

Table 2 summarizes the level of agreement be-
tween the CCS providers versus the experts in
addition to operating characteristics such as the
time it took to complete the VIA plus smartphone
cervicography and to receive expert feedback.
Overall, there was 96.8% agreement between
the CCS providers and expert reviewers. This
occurred after 1 month of starting the program
of expert review of and feedback on the screen-
ing images through the closed user group text
messageplatform.A total of 92.3%of the cervical
images were collected between 1 and 5minutes.
The time to receive expert feedback was longer,
with 48.4% of the feedback obtained between 1
and 5 minutes and 38.6% requiring more than
10 minutes. Typical reasons for delays in expert
feedback were documented (data not shown);
these including mobile telephone network out-
ages (15%), expert reviewer busy in the operat-
ing theater (10%), on the telephone (8%), or
driving (7%), and other reasons. In Table 2, we
also list screening outcomes for VIA and SEVIA.
With VIA screening alone, the overall VIA posi-
tivity rate was 10.6% (n = 114 of 1,069), and
0.2% (n = 2) were suggestive of cancer. When
SEVIA was added, results were almost the same;
the overall VIA positivity rate was 10.9% (n = 117
of 1,070), and 0.4% (n = 4) were suggestive of
cancer. Table 3 lists VIA andSEVIA results. In our
study, 10.6% of women were VIA positive, and
88.9% were negative, with 0.2% suggestive of
cancer. The SEVIA rates were 10.9% positive
and 88.5% negative, with 0.4% suggestive of
cancer.

The Data Supplement describes the treatment
received or prescribed treatment plan. Of the par-
ticipants screened who were found to be posi-
tive with VIA and SEVIA, 80 received cryotherapy
(7.5%), and 35 were referred for LEEP (3.3%);
others were referred for biopsy or other consulta-
tion or treatment.

Resultson thebasisofHIVstatusarealso reported in
the Data Supplement. When disaggregated by HIV
status, amongHIVpositivewomen,VIA-positiveand
SEVIA-positive results were almost identical, with
VIA positivity rate was 14.9% and SEVIA positivity
rate was 14.4%. A total of 89% (n = 8 of 9) of
HIV-positive women who were VIA positive had
lesions eligible for cryotherapy and were treated;
eight VIA-positive women had large lesions and
were referred forLEEP.A total of99%(n=72of73)
of HIV-negative women who were VIA positive

Table 1 – Demographic and Clinical Characteristics of
Women Screened (N = 1,072)

Characteristic No. (%)

Education*

None 36 (3.4)

Primary school 784 (73.1)

Secondary school 128 (11.9)

College 118 (11.0)

Marital status†

Married 894 (83.4)

Widowed 56 (5.2)

Divorced 43 (4.0)

Single 74 (6.9)

Parity

0 55 (5.1)

1 142 (13.2)

2 294 (27.4

3 229 (21.4)

4 188 (17.5)

> 5 164 (15.3)

HIV status

Positive 103 (9.6)

Negative 961 (89.6)

Unknown 8 (0.7)

*Data missing for six women.
†Data missing for five women.

Table 2 – CCS Provider and Expert Reviewer Agreement and SEVIA Timing (N = 1,072)

Factor No. (%)

CSS provider smartphone diagnosis
confirmed by expert*

Yes 1,038 (96.8)

No 33 (3.1)

Time to take image, minutes*

, 1 76 (7.6)

1-5 989 (92.3)

5-10 6 (0.6)

Time for expert feedback, minutes*

, 1 41 (3.8)

1-5 519 (48.4)

5-10 97 (9.0)

. 10 414 (38.6)

Abbreviation: CCS, cervical cancer screening.
*Data missing for one woman.
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were treated with cryotherapy, with 27 women
referred for LEEP.

Figure 2 describes the level of agreement between
CCS providers and expert reviewers across each

month of the study. Initially, there was disagree-
ment betweenCCSproviders and expert reviewers
of approximately 10%. This disagreement was
reduced to less than 3%after the first month of the
study and remained close to that level for most of
the remainder of the study.

DISCUSSION

Thisstudywasdesigned toevaluate the feasibilityand
effectiveness of using a smartphone camera to en-
hanceVIAbyobtainingdigitalphotographic imagesof
the cervix (cervicography) and sharing those images
over a closed user group though text messaging on
the mobile network so that experts can provide con-
tinuous real-time mentorship to CCS providers. This
study also supports theWHOmandate that strength-
ening of task shifting and task sharing in CCS
programs from physicians to nonphysician health
workers through innovative approaches holds prom-
ise for themaintenance of a qualified and expanding
health workforce to further decrease deaths resulting
from cervical cancer in low-income countries.17

This study was not designed to determine if digital
cervicography (traditional or smartphone based)
would improve sensitivity of VIA, because this has
already been established in the literature.9,18,19

This study was implemented with the knowledge
that VIA programs, despite their relatively low cost
and proven ability to detect cervical cancer in low-
resource settings,20 continue to face challenges of
providing effective quality assurance through
maintenance of CCS provider skills and efficient
and cost-effective methods to train and retrain

Table 3 – VIA and SEVIA Results (N = 1,072)

Screening* No. (%)

VIA

Positive† 114 (10.6)

Negative 953 (88.9)

Suggestive of cancer 2 (0.2)

Total 1,069

SEVIA‡

Positive† 117 (10.9)

Negative 949 (88.5)

Suggestive of cancer 4 (0.4)

Total 1,070

Abbreviation: VIA, visual inspection under acetic acid.
*Data missing for three woman.
†Description of lesions followed acceptedVIAdescriptive nomenclature
as per the MOHSW VIA program: positive, negative, or suggestive of
cancer.PositiveVIAand/ordigital cervicography:acetowhiteoropaque
area with regular well-defined margins; some of these areas abutting
squamocolumnar junction; some acetowhite areas showing abnormal
vascular patterns termed punctations andmosaicism; invasive cancer
demonstrates atypical vessels taking comma shape, broken tree
branch shape, or corkscrew. Indications for cryotherapy: if lesion is not
larger than75%ofcervix, lesiondoesnot disappear into cervical canal/
os; no abnormal vessels and not suggestive of cancer. Loop electro-
surgical excision procedure indications: all those positive lesions
covering more than three quadrants of cervix,and not suggestive of
cancer; cervix showing punctuation and mosaicism extending into
cervical os; suspicious lesions require biopsy for histology.
‡Data missing for two women.
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CCS providers when needed. SEVIA has the ability
to provide additional visual enhancement of VIA,
butmore importantly, whencombinedwithmobile
connectivity, it provides an excellent platform to
strengthen and maintain VIA skills and expertise
when combined with a well-structured and prag-
matic mentorship program.

The use of smartphones to enhance VIA in almost
any setting where there is a mobile network also
provides the capability to easily archive and share
images over time for training andmentorship as well
as future review for quality assurance. In addition, it
also allows for a permanent medical record (ie, an
image) to strengthen referral procedures and follow-
up, which are typically weak in many low-resource
settings, where women may access screening but
cannot access referral services for biopsy or treat-
ment of higher-grade lesions.11 Furthermore, once
diagnosedwith late-stagecervical cancer,women in
Tanzania face significant barriers to access to treat-
ment, because Tanzania has only one comprehen-
sivecancercenter forapopulationof48million—the
Ocean Road Cancer Institute, located in Dar es
Salaam—which highlights the importance and ne-
cessity for quality CCS programs for early detection.

Our methodology demonstrated that CCS providers
already trained in CCS rapidly developed the skills to
use the smartphone for image collection and to
perform high-quality VIA and SEVIA within a few
weeks, such that97%agreementwas seenbetween
trainees and experts by the end of the first month.
The feasibility of this method for training and main-
tenance of skills was also strengthened by the min-
imal requirement for equipment and infrastructure
(ie,mobilenetwork,smartphone,solar-poweredtele-
phone charger, and mobile cryotherapy equipment
that requires no electricity) in any setting, including
mobile screening clinics. This allowed the screening
teams to becomemobile and reachwomen at risk in
rural areas where screening was unavailable.

In addition, we found several unexpected out-
comes, including the positive impact of the ability
of a health worker to discuss a woman’s cervical

cancer risk and show her an image of her cervix
through the use of a smartphone camera. Our
qualitative analysis (data not shown) suggests that
this patient–provider engagement provided an
important opportunity for health workers to em-
power women to learn about and seek additional
information regarding their health, which for some
is traditionally a taboo subject. Although we used
locally available expert reviewers, this study high-
lighted several strengths that could be tested and
implemented on a large scale within current VIA
programs inTanzaniaandother low-incomecoun-
tries with high cervical cancer prevalence. Quality
assurance was built in and immediate in our pro-
tocol. Our program strengthened the goal of task
shifting and sharing of VIA and SEVIA skills to CCS
providers through the formation of teams of expert
peer educators with ample VIA and SEVIA expe-
rience to mentor new trainees.

This study had some limitations. Screening accu-
racy of the CCS providers was evaluated by two
expert reviewerswhowerecarrying out their day-to-
day jobs while providing timely review and feed-
back on cervical images transmitted to themby text
message. For feasibility and pragmatism, we as-
sumed that the expert reviewers’ assessment of the
images was the gold standard. These expert re-
viewers had many years of experience (combined
experience . 10 years) performing VIA and tradi-
tional digital cervicography. We did not perform an
additional external expert review of the images,
because one of the purposes of the study was to
evaluate the feasibility of the program through use
and impact of locally available skilled mentorship.

In conclusion, CCS with VIA enhanced by a SEVIA
method and real-time ongoing expert mentorship
through text messaging of images is both feasible
and effective in a low-income country such as
Tanzania. This study holds promise for further
widespread adoption of high-quality CCS and
treatment programs in low-income countries.
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original
report

Gestational Trophoblastic Neoplasia
Treatment at the Butaro Cancer Center of
Excellence in Rwanda

abstract

PurposeGestational trophoblastic neoplasia (GTN) is a highly treatable disease,most often affecting young
women of childbearing age. This study reviewed patients managed for GTN at the Butaro Cancer Center of
Excellence (BCCOE) in Rwanda to determine initial program outcomes.

Patients and Methods A retrospective medical record review was performed for 35 patients with GTN
assessed or treated betweenMay 1, 2012, andNovember 30, 2014. Stage, risk score, and low or high GTN
risk category were based on International Federation of Gynecology and Obstetrics staging and the WHO
scoring system and determined by beta human chorionic gonadotropin level, chest x-ray, and ultrasound
per protocol guidelines for resource-limited settings. Pathology reports and computed tomography scans
were assessed when possible. Treatment was based on a predetermined protocol stratified by risk status.

Results Of the 35 patients (mean age, 32 years), 26 (74%) had high-risk and nine (26%) had low-risk
disease. Nineteen patients (54%) had undergone dilation and curettage and 11 (31%) had undergone
hysterectomy before evaluation at BCCOE. Pathology reportswere available in 48%of themolar pregnancy
surgical cases. Systemic chemotherapy was initiated in 30 of the initial 35 patients: 13 (43%) received
single-agent oral methotrexate, 15 (50%) received EMACO (etoposide, methotrexate, dactinomycin,
cyclophosphamide, and vincristine), and two (7%) received alternate regimens. Of the 13 patients ini-
tiating methotrexate, three had their treatment intensified to EMACO. Four patients experienced treatment
delays because of medication stockouts. At a median follow-up of 7.8 months, the survival probability for
low-risk patients was 1.00; for high-risk patients, it was 0.63.

Conclusion This experience demonstrates the feasibility of GTN treatment in rural, resource-limited
settings. GTN is a curable disease and can be treated following the BCCOE model of cancer care.

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

INTRODUCTION

Gestational trophoblastic neoplasia (GTN) involves
clinical conditions including invasive moles, cho-
riocarcinoma, placental site trophoblastic tumors,
and epithelioid trophoblastic tumors. The estab-
lishment of referral cancer centers in high-income
countries has led to centralization of GTN care,
facilitating the conduct of clinical trials and devel-
opment of expertise despite low patient volume in
any one center.1-4 Collaborations and improve-
ments in care have led to overall cure rates exceed-
ing 90% in countries with a high level of resources
for GTN treatment.3,5

However, challenges to GTN diagnosis and treat-
ment exist in resource-limited settings. Approxi-
mately 50% of GTN cases arise from hydatidiform
molar pregnancy, 25% from miscarriage or tubal
pregnancy, and 25% from term pregnancy.4,5

Standard-of-care diagnosis of molar pregnancy
is often dependent on the use of ultrasonography
in the evaluation of pregnancy-associated bleed-
ing and accurate testing for beta human chorionic
gonadotropin (b-hCG), a tumormarker forGTN.6-8

Suction dilation and evacuation is an accepted
procedure for the management and diagnosis of
gestational trophoblastic disease, and accurate
and timely pathology supports preliminary clinical
diagnosis.5,9 In low-resource settings, manual
vacuum suction is often practiced in the manage-
ment of abortions. Access to ultrasonography in
the rural setting can be limited, and pathology
analysis is often not performed or available to
facilitate early diagnosis of molar pregnancy.
Furthermore, delays (both patient and system)
often result in a longer time interval between
the antecedent pregnancy and diagnosis of
GTN, correlating with higher burden of disease,
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higher GTN risk scores, and possibly poorer
outcomes.10,11

TheButaroCancer Center of Excellence (BCCOE),
located in the rural northern Burera district in
Rwanda, is a pioneer in rural-based cancer treat-
ment in low-resource settings.12 Thecenter serves
asamodel of accessibility,where thecost of care is
offset for the poor.13 GTN is a priority cancer
because of its high cure rate, target population
of healthy young women of reproductive age, and
manageable subset of chemotherapeutic drugs.
Treatment paradigms for GTN were adapted to
available resources and designed for care delivery
by nononcologists with remote clinical guidance
by medical experts, given the limited national
oncology capacity.12

This article aims to describe the management of
GTN in resource-limited countries, report on treat-
ment outcomes among patients referred to and
treated at BCCOE in Rwanda, and identify factors
associated with the potential for improved out-
comes among patients with GTN. This is the first
study to our knowledge to report on the GTN
experience from a rural, resource-limited cancer
center in Rwanda, paving the way for future ad-
aptation of treatment models for this type of
setting.

PATIENTS AND METHODS

Setting and Study Population

BCCOE was established in 2012 by the Rwandan
Ministry of Health with support from its collabora-
tors, the nonprofit organization Partners In Health
(Boston, MA) and the Dana-Farber/Brigham and
Women’sCancer Center (Boston,MA). The center
serves the Rwandan rural-based population in the
Northern Province and has become a national
referral center for select cancer care, evaluating
2,326 patients in its first 2 years.

A retrospective medical record review was per-
formed for all patients assessed or treated for GTN
betweenMay1,2012, andNovember30,2014, at
BCCOE in Rwanda. Thirty-five patients were iden-
tified for inclusion in this study. The study protocol
was reviewed and approved by the Rwandan
National Ethics Committee.

Diagnosis and Treatment

Patients were treated for GTN on the basis of a
protocol adapted to regionally available resources.
Clinical suspicion combined with persistently el-
evated or rising b-hCG levels longer than 3 weeks
after evacuation of a molar pregnancy prompted
further work-up. On the basis of prespecified

protocol guidelines, minimal diagnostic work-up
included quantitative serumb-hCG level, physical
examination, abdominal and pelvic ultrasound,
and chest x-ray. Preferred evaluation when avail-
able included computed tomography (CT) scans
of chest and abdomen; if positive, a CT scan of the
head was thereafter included.

Stage, risk score, and risk category were based
on International Federation of Gynecology and
Obstetrics staging and modified WHO risk scor-
ing system.14,15 Any laboratories or imaging re-
ports not included in a patient’s medical record
were assumed not to have been performed.
Furthermore, given that protocols were adapted
to resource availability, staging and risk scores
were calculated on the basis of best available
data. b-hCG values were obtained from three
different laboratories in the country; units and
reporting styles (exact result v range) varied
among reports.

Before initiation of therapy, all patients were coun-
seled on contraception. Chemotherapywas based
on staging and risk classification. Patients with
stage I or low-risk stage II or III disease (WHO risk
score < 6) were treated with single-agent meth-
otrexate (MTX).2,16,17 In response to challenges in
chemotherapeutic drug storage, patient compli-
ance, and cost limitations, oral MTX was used as
first-line treatment of low-risk GTN.17 Oral MTX
was delivered at a dose of 0.4 mg/kg (maximum,
25 mg) once a day for 5 days every 2 weeks.
Patients with stage IV or high-risk disease
(WHO risk score> 7) were received the combina-
tion chemotherapy regimen EMACO (etoposide,
MTX, dactinomycin, cyclophosphamide, and
vincristine).3,4,18,19 Quantitative b-hCG levels were
recommended on day 1 of every cycle, and che-
motherapy continued until normal b-hCG levels
were reached. In line with principles of consolida-
tion therapy in GTN management, patients re-
ceived two additional cycles of chemotherapy
after normalization of quantitative b-hCG values.
Once therapy commenced, all b-hCG values were
sent to the same laboratory.

Once a patient achieved a complete response,
follow-up was recommended every month for
3 months and included complete clinical exami-
nation and quantitative b-hCG. Thereafter, surveil-
lanceexaminationscontinuedatan interval ofevery
3 months for a year. For patients whose b-hCG
levels did not fall within the respective half-lives,
persisted, or rose, a multidisciplinary call was or-
ganized with the appropriate surgical and medical
consultants for individual and optimal care.
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Data Collection and Analysis

Data extraction was performed by two indepen-
dent researchers (N.P., M.J.X.). Where questions
or discrepancies existed, the opinion of a clinician
was requested (I.N., R.S., R.G.G.).Medical record
review was supplemented by the existing elec-
tronic medical records. Data were analyzed using
STATA software (version 12; STATA, College Sta-
tion, TX). The Kaplan-Meier plot was stratified by
low- and high-risk GTN categories.

RESULTS

Patient Characteristics at Diagnosis

Patient characteristics at diagnosis are listed in
Table 1. The average age of patients at diagnosis
for low-risk disease was 32 years; for high-risk
disease, it was 38 years. Patients had usually
passed through at least one referral or district
hospital before presenting to BCCOE. Four pa-
tients (11%) presented directly to BCCOE at initial
diagnosis. All patients except one were confirmed
to havenegativeHIV status at diagnosis. Datawere
unavailable on the remaining patient. Low-risk
patients presented an average of 5 months from
index pregnancy. High-risk patients had a longer
averagedelay of 11months from indexpregnancy.

The majority of patients had an antecedent molar
pregnancy (low risk, 78%;high risk, 77%).Patients
also presentedwith anantecedent pregnancywith
abortion or antecedent term pregnancy. Of the
35 patients, 19 (54%) had undergone evacuation
and 11 (31%) hysterectomy. The three other prior
surgical interventions performed included a ce-
sarean section and two laparotomies. In total,
28 patients (low risk, 88%; high risk, 81%) had
received some form of surgical evaluation related
togestational trophoblasticconditionbeforearrival
at BCCOE. Most patients (n = 29 [83%]) had not
received any form of chemotherapy before pre-
sentation at BCCOE.

Tumor Characteristics and Staging Work-Up

International Federation of Gynecology and Ob-
stetrics staging and work-up results are listed in
Table 1 (stage I disease, n = 14; stage II, n = 3;
stage III, n = 13; stage IV, n = 5). The majority
(74%) of patients were high risk, and nine (26%)
were categorized as low risk. The distribution to-
ward mostly high-risk patients with late-stage dis-
ease demonstrates the high level of acuity in
patients presenting at BCCOE.

Less than half (43%; low risk, n = 4; high risk,
n = 11) of patients received a full work-up as
per protocol. The protocol for complete work-up

Table 1 – Patient Demographic and Clinical Characteristics

Characteristic

Low Risk (n = 9) High Risk (n = 26)

No. % No. %

Age, years

Mean 32 38

Range 23-47 22-61

HIV status*

Positive 0 0 0 0

Negative 9 100 25 96

Unknown 0 0 1 4

Gynecologic history

Gravity

Mean 3 5.08

Range 0-6 1-18

Parity

Mean 1.83 3.85

Range 0-4 0-15

Abortion

Mean 0.25 0.95

Range 0-1 0-4

Molar pregnancy 7 78 20 77

Antecedent abortion 1 11 4 15

Antecedent term pregnancy 1 11 1 4

Unknown 0 0 1 4

Index pregnancy, months

Mean 5 11

Range 1-11 0.13-84

Prior surgery

Hysterectomy 4 44 5 19

Evacuation 4 44 13 50

Hysterectomy and evacuation 0 0 2 8

Other 0 0 3 12

None 1 11 3 12

Disease stage

I 8 89 6 23

II 1 11 2 8

III 0 0 13 50

IV 0 0 5 19

Risk score

Mean 5 10

Range 4-6 7-18

Work-up

Any CT 0 0 8 31

Abdominal ultrasound 4 44 11 42

Pelvic ultrasound 4 44 12 46

Chest x-ray 6 67 22 85

(Continued on following page)
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at BCCOE includes intakeb-hCG, chest x-ray, and
liver ultrasound.Most patients (89%)hadab-hCG
value available at intake, and 80% received a
chest x-ray. Less than half (45%) of the patients
received an abdominal or pelvic ultrasound, and
only eight (23%) received any form of CT scan as
part of their initial staging work-up.

With these data, 10 patients (29%) were deter-
mined to have a localized tumor, and 19 (54%)
were found to have tumor metastasis. Among
high-risk patients, disease had metastasized to
the lungs in 16 (62%), to the liver in one (4%),
to the brain in one (4%), intra-abdominally in two
(8%), vaginally in two (8%), and to other sites in
two (8%); 12 (46%) had two or more verified sites
of disease.

Pathology Reports

The availability of pathology reports from any sur-
gical interventions was reviewed. Of the 27 pa-
tients with antecedent molar pregnancy, seven
had undergone hysterectomy, 14 had undergone
evacuation, two had undergone both hysterec-
tomy and evacuation, one had undergone lapa-
rotomy, and three had had no prior surgical
intervention (Fig 1). Pathology reports were avail-
able from approximately half (48%) of the molar
pregnancy surgical cases. Of the five antecedent
abortions, one had undergone hysterectomy (pa-
thology report available), two had undergone

evacuation (no pathology available), and two had
undergone laparotomy (no pathology available).
Of the two patients with antecedent term preg-
nancy, one had undergone hysterectomy (pathol-
ogy available), and one had had cesarean section
(no pathology available). Between the two most
common surgical procedures, hysterectomy was
more likely to have pathology available (91% of
cases) than evacuation (33% of cases).

Treatment Course

Treatment course variables are listed in Table 2.
First-line therapy for patients included the follow-
ing: 13 patients received single-agent oral MTX,
15 received EMACO, and two received alternate
regimens. Alternate regimens were provided be-
cause of medication stockouts; one patient with
CNS metastasis received high-dose intravenous
MTX, and the second patient with high-risk GTN
received paclitaxel plus cisplatin and paclitaxel
plus bleomycin doublet therapy. An additional
three patients received EMACO as second-line
therapy after MTX failure. For those patients re-
ceiving single-agent MTX, the average number of
cycles was 5.3 (range, one to 18), with an average
of 4.7 cycles (range, one to 12) required for
normalization of b-hCG levels. For those patients
receiving EMACO, the average number of cycles
received was 4.6 (range, one to nine), with an
average of 6.7 cycles (range, six to eight) re-
quired for normalization of b-hCG levels. The
mean dose density for EMACO received by all
patients averaging all cycles was 97% (range,
81% to 100%).

Toxicity

There were few reports of chemotherapy toxicity
events with single-agent oralMTX (Table 2). Of the
14events reportedamongpatients receivingMTX,
there were one grade 3 anemia and two grade 3
neutropenias. There was higher toxicity with the
multidrug EMACO chemotherapy. There were
63 events reported with EMACO (Table 2). Hema-
tologic toxicities included grade 3 to 4 anemia in
seven cycles (39%) and neutropenia in 13 cycles
(72%). Of the patients with neutropenia, six
developed febrile neutropenia or other infec-
tions. Other adverse effects included general-
ized symptoms such as pain, loss of appetite,
and weakness.

There were six treatment delays experienced by
five patients receiving single-agent MTX. Three of
the MTX delays resulted from medication non-
availability and three from missed appointments.
Of the total 18 patients receiving EMACO, five did

Table 1 – Patient Demographic and Clinical Characteristics (Continued)

Characteristic

Low Risk (n = 9) High Risk (n = 26)

No. % No. %

b-hCG 8 89 23 88

Full work-up† 4 44 11 42

Tumor location

Localized 5 56 5 19

Metastatic 0 0 19 73

Unknown 4 33 2 8

Metastasis

Lung 0 0 16 62

Liver 0 11 1 4

Brain 0 0 1 4

Intraperitoneal 0 0 2 8

Vaginal 0 11 2 8

Other 0 0 2 8

Multiple 0 11 12 46

Abbreviations: b-hCG, beta human chorionic gonadotropin; CT, computed tomography.
*Self-reported by 12 patients.
†Per protocol for resource-limited setting: complete intake b-hCG, chest x-ray, and ultrasound.
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not experience any delays, whereas 13 experi-
enced 38 documented delays. The causes for
these treatment delays included neutropenia
and associated complications on 22 occasions
(average of two events per patient), infection not
related toneutropenia in onepatient, elevated liver
function tests in two patients, onemissed appoint-
ment each in six patients, medication stockout in
one patient, and other reasons in six patients.

Outcomes

Of the 35 patients diagnosed at BCCOE, 30 initi-
ated systemic chemotherapy. Five patients did not
receive chemotherapy treatment at BCCOE; two of
these were lost to follow-up after the initial consult,
one died as a result of disease before therapy, and
two were found to be disease free posthysterec-
tomy for presumed invasive mole (Fig 2).

Outcomes for those patients treated (n = 30) are
summarized in Table 3 and Figure 2. Of the
13 patients initiating single-agent MTX, six
achieved normalizedb-hCG levels, one continued
to receive treatment, three were lost to follow-up,

and three had their treatment intensified to
EMACO. Of the 18 patients who received EMACO
therapy, six achieved normalizedb-hCG levels, six
continued to receive therapy, four died as a result
of disease, and two were lost to follow-up. Two
patients received alternate regimens, one be-
cause of brain metastasis and one because of
medication stockout; both died as a result of
disease. A total of six patients died as a result of
disease at an average follow-up time of 12 days
(range, 5 days to 2 months).

Overall, of the 30 patients receiving systemic ther-
apy, 12 (41.4%)werealive anddisease free, seven
(24.1%) continued to receive therapy, six (20.7%)
died, and five (13.8%) were lost to follow-up. For
the remaining patients, the average length of
follow-up time was 15 months for low-risk pa-
tients and 6months for high-risk patients. When
comparing risk category and outcome, the chal-
lenges of high-risk and late-stagepresentation of
patients become especially apparent. All pa-
tients who died while receiving treatment were
high risk.
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Finally, a Kaplan-Meier survival curve that in-
cludes estimated 1-year survival probability from
initiation of treatment at BCCOE is included in
Figure 3. At a median follow-up of 7.8 months,
the survival probability for low-risk patients was
1.00; for high-risk patients, it was 0.63.

DISCUSSION

Cancer is one of the more challenging noncom-
municable conditions to address in resource-
limited settings because of its multidisciplinary
nature, the high cost of care, and the need for
skilled professionals. However, the BCCOEmodel
serves as a step toward comprehensive cancer
care provided by specialists. The protocol-driven

treatment provided by nononcologists with guid-
ance from specialists remotely has preliminarily
led to successful treatment of GTN. Remote mon-
itoring has included electronic consultation of in-
dividual patient cases and telemedicine oncology
care conferences for complex cases. Despite
many of the limitations in diagnosis and treatment
of GTN, 100% survival for low-risk GTN and 63%
for high-risk GTN, albeit with early follow-up data,
in this study demonstrate the capacity of a rural
low-resource oncology program to deliver much-
needed cancer care.

Compared with those in other studies, survival
outcomes for high-risk GTN at BCCOE fell below
expected treatment outcomes in established GTN
treatment centers.20-22However, theKaplan-Meier
curveswerehighly influencedby the relatively short
follow-up time. More-accurate comparisons may
bemade in the future with additional follow-up and
an expanded patient population.

Successful treatment of patients at BCCOE has in
part been based on foundational collaborations
and an emphasis on the rural poor population the
programserves.12,23 Ledby theRwandanMinistry
ofHealth, care for all patients, including thosewith
GTN, has been integrated into the existing health
system, allowing for sustainable growth with early
support from collaborators. Furthermore, given
patient referral from across the country, commu-
nication among all national referral centers has
been critical. Alongwith national and international
collaborations, social service supports have led
to higher patient retention rates than expected,
given the socioeconomic landscape among our
patients.

Althoughpreliminary results arepromising, a great
limitation to the study is incomplete information,
commonly encountered in clinical care and pro-
gram evaluation in similar settings.24,25 As a result
of limited resources, CT imaging was not man-
dated in the initial protocol. Consequently, only
30% of high-risk patients received chest and
abdominal CTs, likely leading to understaging in
many patients. Patients with MTX resistance re-
ceived EMACO as salvage chemotherapy. Single-
agent dactinomycin can be used as second-line
chemotherapy, but because of concern surround-
ing understaging of patients and risk of loss to
follow-up, escalation to EMACO in lieu of single-
agent dactinomycin was incorporated into the
GTN BCCOE treatment protocol.2,4,5 Even when
health services were available, as among patients
who were surgically treated for antecedent molar
pregnancy, only 52% of patients had pathology

Table 2 – Treatment Course

Treatment Factor

MTX
(n = 13)

EMACO
(n = 18)

Other Regimen
(n = 2)

No. % No. % No. %

Total chemotherapy cycles received

Mean 5.3 4.6 1.2

Range 1-18 1-9 1-1.5

No. of cycles to normalization of b-hCG

Mean 4.7 6.7 —

Range 1-12 6-8 —

Dose-intensity, %

Mean — 97.34 100

Range — 81.4-100 100

Chemotherapy toxicity

Neuropathy 0 0 2 11 1 50

Mucositis 2 15 8 44 1 50

Other GI 1 8 12 67 2 100

Infection 0 0 6 33 2 100

Grade 3 anemia 1 8 5 28 1 50

Grade 4 anemia 0 0 2 11 0 0

Grade 3 neutropenia 2 15 5 28 0 0

Grade 4 neutropenia 0 0 8 44 0 0

Other 8 62 15 83 2 100

Reason for treatment delay

Neutropenia 0 0 9 67 0 0

Infection 0 0 1 6 0 0

Elevated LFT 0 0 2 11 0 0

Stockout 3 23 1 6 2 100

Other or missed appointment 3 15 6 33 0 0

Unknown 0 0 3 33 0 0

Total patients with delay 5 38 13 72 2 100

Abbreviations: b-hCG, beta human chorionic gonadotropin; EMACO, etoposide, methotrexate, dacti-
nomycin, cyclophosphamide, and vincristine; LFT, liver function test; MTX, methotrexate.
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reports available. Both incomplete information
and incomplete documentation affect appropriate
risk stratification, a challenge in GTN manage-
ment that has beennoted in cancer centers in low-
resource settings.21,26 Additional study limitations
include the short duration of follow-up and in-
formation only on patients with GTN at BCCOE,
providing a partial representation of the country.

Moving forward, continuing to bolster health in-
frastructurewill improve careof patientswithGTN.
At diagnosis, additional imaging for metastatic
work-up will more accurately stage disease and
guide appropriate therapy. Specific to GTN, avail-
able and timely b-hCG levels direct patients’ clin-
ical course. Ideally, levelswould be available at the
start of each new chemotherapy cycle; however,
only a few laboratories in the country evaluate
b-hCG levels, many using differing measurement
scales, leading to confusion in clinical care
and evaluation. Increased or decentralized ac-
cess to b-hCG testing along with standardized

measurement could lead to earlier diagnoses
and more-accurate treatment monitoring.

Programs treating GTN should also ensure supply
of necessary chemotherapeutic agents and con-
sider supplemental medications that support
treatment response. Relatively consistent access
to critical chemotherapy agents was achieved,
withanaverageof4.7cyclesofMTXand6.7cycles
of EMACO provided to patients to achieve com-
plete response.

Nevertheless, two patients’ chemotherapy was
delayed by stockouts of EMACO agents, one of
whom then received an alternate regimen and
later died. Although a majority of deaths were
attributed to disease, EMACO is a myelosuppres-
sive regimen that led to grade 3 or 4neutropenia in
72% (13 of 18) of patients thus treated. Clinical
guidelines include the use of granulocyte colony-
stimulating factor to reduce risk of treatment de-
lays resulting fromneutropenia;however, because
of cost, these agents were not available to our
patients.9 Although still costly despite recently
becoming available in generic formulary, granu-
locyte colony-stimulating factor could be consid-
ered for neutropenic patients in subsequent
cycles.

The current protocol is tailored to resource-limited
settings; however, nuanced modifications could
enhance care of high-risk patients with GTN.
Using the current protocol, all deaths in the
GTN cohort occurred early in the course of
treatment, reflecting high disease burden. Other
studies have modified chemotherapy regimens
for patients with high disease burden to reduce

Initiated MTX
(n = 13)

Patients diagnosed with GTN
(N = 35)

Did not initiate 
therapy at BCCOE

(n = 5)

Received
EMACO
(n = 18)

Died (n = 2)

Initiated treatment
at BCCOE
(n = 30)

Initiated EMACO
(n = 15)

Received regimen
(n = 2)

Alive and
disease free

(n = 6)

Continued
treatment

(n = 1)

LTFU
(n = 3)

Intensified 
to EMACO

(n = 3)

Alive and
disease free

(n = 6)

Continued
treatment

(n = 6)

LTFU
(n = 2)

Died (n = 4)

Alive and
disease free

(n = 2)

Died (n = 1)LTFU
(n = 2)

Table 3 – Outcomes by Risk Category

Outcome

Low Risk (n = 9) High Risk (n = 26)

No. % No. %

Alive and continuing treatment 0 0 7 27

Alive and disease free 6 67 8 31

Died 0 0 7 27

Lost to follow-up 3 33 4 15

Follow-up time, months

Mean 15 6

Range 13-18 0-9

Fig 2 –

Treatment outcomes.
BCCOE, Butaro Cancer
Center of Excellence;
EMACO, etoposide,
methotrexate,
dactinomycin,
cyclophosphamide, and
vincristine; GTN,
gestational trophoblastic
neoplasia; LTFU, lost to
follow-up; MTX,
methotrexate.
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early death (, 4 weeks after initiation of treat-
ment).22,27 Such treatmentmodifications in select
patients could improve overall outcomes.

Longer-termstudies canpresent amore accurate
portrait of patient outcomesandbarriers to care in
GTN in rural resource-limited settings. Both at
BCCOE and at decentralized health facilities,
understanding of barriers to care and disease
awareness among care providers will help iden-
tify areas to enhance care delivery. Need for
cancer care is anticipated to grow in Rwanda,
and data that allow for scaling up of cancer
care that is both effective and cost efficient are
lacking. Inaddition, system-basedbarriers, including

lack of pathology analysis at the local health
facility, must be addressed with innovative solu-
tions. Finally, although social support has been
beneficial to patients both anecdotally and in
other studies, more careful analyses of benefits
and gaps in services may further increase patient
retention. These lessons will help optimize rural-
based cancer models for GTN.

In conclusion, our study supportsGTNas a priority
disease, given that patients tend to be young,
the disease is highly curable, and few medica-
tions withmanageable toxicities are required. The
BCCOE model involving protocol-based cancer
carebymentorednononcologistshas successfully
increased access to GTN treatment in rural set-
tings. Preliminary outcomes support the impor-
tance of integrated care by oncologists and local
nononcologists, prioritizing diagnostic and man-
agement tools, protocol modifications, integrated
monitoring and evaluation, and social support in
resource-limited settings. Optimal models for re-
source allocation in cancer care can best be de-
veloped in the context of resource-limited health
systems similar to BCCOE yet applicable in all
settings.
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Cervical Abnormalities in South African
Women Living With HIV With High
Screening and Referral Rates

abstract

Purpose To determine the prevalence of screening, cervical dysplasia, and malignancy on the basis of
histologicdiagnoses fromcolposcopyand large loopexcisionof the transformationzoneamongwomen living
with HIV (WLWH)who attended an urban antiretroviral treatment (ART) clinic in KwaZulu-Natal, South Africa.

Materials and Methods We performed a retrospective cohort study to examine a random sample of 462
WLWH during a 5-year period from 2004 to 2009.Women on ART for< 3months were excluded. Data were
abstracted from electronic records and paper charts to assess rates of cervical abnormalities detected on
Pap smears as well as time to colposcopy.

Results During the study period, 432 women (93.5%) had at least one evaluable Papanicolau test. At
baseline,237women (54.9%)hadanabnormalPapanicolau test, andof thesepatients,181 (76.3%)hada
Papanicolau test that qualified for further colposcopic evaluation. In addition, 115 women (63.5%) re-
ceived colposcopy within a median of 39 days from referral. This yielded 74 evaluable histologic samples
(64.3%), of which 21.6%, 27.0%, 27.0%, and 1.4% had cervical intraepithelial neoplasia (CIN) 1, CIN2,
CIN3, and invasive cervical cancer, respectively.

Conclusion In a large sample of WLWH who received ART in KwaZulu-Natal, South Africa, where
Papanicolau test coverageand ratesof referral for colposcopyand large loopexcisionof the transformation
zone were high, > 75%of women with evaluable histologic samples had evidence of cervical dysplasia or
malignancy. These findings underscore the importance of routine cervical screening upon entry into HIV
care to optimize survival.

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

INTRODUCTION
Cervical cancer is the fourthmost commoncancer
among women worldwide and accounts for
. 500,000 cases diagnosed annually.1 The bur-
den of cervical cancer is borne primarily by low-
and middle-income countries, in particular, in
sub-Saharan Africa, where the age-standardized
annual incidence is 35 per 100,000 women com-
pared with seven per 100,000 women in North
America.2 Cervical cancer is the leading cause of
cancer-related death in sub-Saharan Africa.3 The
high prevalence and mortality from cervical can-
cer among African women is multifactorial, as a
result of, in part, lack of funding, infrastructure,
and access to clinicians. Even in countries with
national screening policies, rates of cervical can-
cer range from 2% to 20% in urban areas and
0.4% to 14% in rural areas.4,5

Women in South Africa are uniquely at risk. This is
because of the synergistic effects of a nation that

is heavily burdenedwithHIV6,7 and poor access to
adequate diagnostic screening for precancerous
lesions.8-10 Women living with HIV (WLWH) have
been shown to be at increased susceptibility for
the development of precancerous lesions,11-13

including both high-grade squamous intraepithe-
lial lesions (HSILs) andcervical intraepithelial neo-
plasia (CIN),14-16 and cervical cancer.13,17-20

Unfortunately, most do not receive adequate
screening,21-24 despite recommendations made
in 2014 that promote annual screening among
WLWH.25

Access to antiretroviral therapy (ART) has im-
proved significantly in South Africa since
2005,26 which has resulted in increased life ex-
pectancy27 and reduced morbidity.28,29 Yet, link-
age studies of HIV and cancer registries have
indicated a two- to 22-fold increase in cervical
cancer in WLWH compared with HIV-negative
women.30-36 These data show that the high
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mortality associated with delayed diagnoses of
advanced cervical cancer may undermine the
benefits of ART in this region. As the government
expands care for WLWH, it will be critical to un-
derstand the public health burden of cervical
dysplasia in this populationaswell as the feasibility
of effective and timely cervical screening for this
high-risk population. We undertook this study
during a 5-year period to assess the prevalence
of screening, cervical dysplasia, and histologic
diagnoses from colposcopy and large loop exci-
sion of the transformation zone (LLETZ) in a region
of South Africa with a high prevalence of HIV.

MATERIALS AND METHODS

Study Design

We performed a retrospective cohort study to de-
termine the prevalence of cervical dysplasia and
malignancy among WLWH who attended an
urban ART clinic in KwaZulu-Natal, South Africa,
during a 5-year period from 2004 to 2009. A
random sample of eligible women enrolled in
HIV-care was generated from each study year
and was stratified by year of ART initiation.

Setting

The Sinikithemba HIV clinic was located at
McCord Hospital in Durban, South Africa, and
received funding from the President’s Emergency
Plan for AIDS Relief from 2004 until it closed in
2012 as a result of shifts in funding.37-39 The
Sinikithemba cervical screening policy was based
on international guidelines. Specifically, the hos-
pital policy was to offer a Papanicolau test (Pap)
within the first 3months of initiating ART, a second
smear within the first year, and annual smears
thereafter. In addition to receiving annual Pap
smears, women were referred for colposcopy
and/or LLETZ if they were found to have a single
Pap test with HSIL or two consecutive Pap tests
with abnormal cytology, which could have either
been two low-grade squamous intraepithelial le-
sions (LSILs) or one LSIL and one lesion that
showed atypical squamous cells of undetermined
significance (ASCUS).

Participants

Eligibility criteria included WLWH age. 18 years
and who attended the clinic for . 3 months.
Women with a hysterectomy before enrollment
wereexcluded.Of2,891eligiblewomen,462were
randomly sampled for inclusionandwere stratified
by year of ART enrollment at the clinic (n = 77 per
annum).

Data Collection and Analysis

Data were abstracted from electronic records to a
paper form and included date of birth, CD4+

counts, viral load (VL), and results from initial
Papanicolau test, colposcopy, andLLETZ.Wealso
tracked time to colposcopy among women with
abnormal Pap smears. Women who presented for
colposcopy were presumed to have been referred
even if this was not documented in the medical
record. Laboratory results that were not recorded
in the chart or were noted to be lost or damaged
were considered not evaluable for this study.

As a measure of quality control and to determine
the reliability of the abstraction instrument, 5% of
charts were randomly selected and checked for
data accuracy by a second data abstractor (J.G.).
Data were entered into an EpiInfo database.

Statistical Analysis

Descriptive statistics (medians and proportions)
were used to characterize the variables. The prev-
alence of abnormality with the initial Pap test was
calculatedalongwith thecumulativeprevalenceof
abnormality over the course of the observation
period. The incidence of Papanicolau test abnor-
mality was estimated in women with normal initial
Pap tests and available subsequent cytology re-
sults. For both analyses, Pap smears with ASCUS,
LSIL, and HSIL were considered abnormal, and
descriptive statistics were also generated for col-
poscopy outcomes. Cytology and histology results
were dichotomized at clinically relevant cutoffs:
for cytology—ASCUS, LSIL, or HSIL; and for
histology—CIN 1, -2, and -3. Differences in median
age, CD4+ count, and VL between women who had

Table 1 – Papanicolau Test Results and Referrals for Colposcopy and Large Loop Excision of the Transformation Zone

Characteristic All Women (N = 462) Women With ‡ 1 Pap (n = 432) Never Pap (n = 30) P

Age, years 33.0 (27.9-38.8) 33.0 (28.0-38.6) 32.2 (27.3-40.5) .84

CD4, cells/mL 115 (58-174) 117.5 (55-177) 100.5 (72-131) .11

Viral load, copies/mL 49 (24-66) 49 (24-61) 49 (24-670) .28

NOTE. Data are given as median (interquartile range).
Abbreviation: Pap, Papanicolau test.
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at least one Pap versus those who never had a Pap
weredeterminedbyusinganexactWilcoxonmethod.
Analyses were performed in SAS (SAS/STAT User’s
Guide, Version 9.3; SAS Institute, Cary NC).

Ethical approval for this study was obtained from
the University of Toronto Ethics Research Com-
mittee and from the McCord Hospital Research
Ethics Committee.

RESULTS

In our cohort of 462 women who were enrolled
in ART care, the median age was 33.0 years
(interquartile range [IQR], 27.9 to 38.8). Women
had a median baseline CD4+ count of 115 cells/mL
(IQR, 58 to 174 cells/mL) andmedianbaseline VL of
49 (IQR, 24 to 66; Table 1). During the study period,
432 women (93.5%) had at least one evaluable
Papanicolau test, and, of those, 330 (76.4%) had
two or more Pap smears (median, 3; IQR, 2 to 4).
There were no significant differences between
womenwho receivedat least onePap test and those
whonever hadaPapwith respect to age (33.0 years
v 32.2 years; P = .84), baseline CD4+ (118 v 100
cells/mL; P = .11), or VL (49 v 49; P = .28).

In this study, 237 women (54.9%) had an abnor-
mal Pap test at baseline, when they initiated ART.
Of 237 women with abnormal Pap smears, 62

(26.2%) had ASCUS and these women were fol-
lowedwith sequential Pap smears. Of 175 remain-
ing women, 125 (28.9%) had LSIL and 50
(11.6%) had HSIL, which warranted immediate
referral for colposcopy. Figure 1 shows the pro-
gression of women, both those who qualified and
those who did not, with Pap smears through
colposcopy and subsequent histologic results.
Of 181 women who qualified for colposcopy dur-
ing the study period, 72.4% (n = 131) were re-
ferred. Of these, 115 (87.8%) had documentation
of completed colposcopy within a median of
39 days (IQR, 20 to 95 days).

Referrals yielded 74 (64.3%) of 115 evaluable
histologic samples, and of these, 75.6% were
found to have CIN. Specifically, 21.6%, 27.0%,
and 27.0% had CIN1 CIN2, and CIN3, respec-
tively. In addition, 1.4% were found to have in-
vasive cervical cancer (Fig 1).

DISCUSSION

In a cohort of WLWH who accessed care at an
urban clinic in KwaZulu-Natal, South Africa,
where Pap test coverage and rates for referral
for colposcopy and LLETZwere high, we observed
that . 75% of women with evaluable histologic
samples had evidence of cervical dysplasia or
malignancy. In addition, we found the crude in-
cidence of invasive cervical cancer to be . 200-
fold higher than incidence rates of cervical cancer
in the United States (seven per 100,000).40

Prior studies in South Africa have shown similarly
high rates of premalignant lesions oncytology from
Pap smears, with prevalence of HSIL = 33% in
WLWH.21 These findings demonstrate the signif-
icant public health burden of cervical dysplasia in
thispopulation.Given that invasivecervical cancer
is preceded by gradual progression of premalig-
nant CIN,41-44 our findings highlight the impor-
tance of cervical screening upon entry into care to
optimize the potential for early interventions and
cure. This is essential among WLWH, given the
higher prevalence of CIN11,13 and the worse treat-
ment outcomes among this population compared
with HIV-negative women.45-47

WLWH in South Africa now have improved ac-
cess to ART, and, provided they start treatment
before their CD4+ count drops , 200 cells/mL,
they are expected to have a near normal life
expectancy.48 Yet the benefits of ART may be
undermined by the risk of cervical cancer ac-
quisition.49 Prior research has shown that ART
is associated with increased regression of squa-
mous intraepithelial lesions among WLWH.50

Women who had evaluable
Pap smears

(n = 432; 93.5%) 

Women who did not have
evaluable Pap smears

(n = 30; 6.5%) 

Women without
qualifying Pap smears

(n = 251; 54.3%)* 

Women who qualified for
colposcopy

(n = 181; 39.2%)† 

Women who were not referred
for colposcopy
(n = 50; 10.8%) 

Women who were referred
for colposcopy

(n = 131; 28.4%)‡

Women who did not receive
colposcopy

(n = 16; 3.5%) 

Women who received
colposcopy

(n = 115; 25.0%) 

Nonevaluable
colposcopies
(n = 41; 8.9%)

Colposcopies with evaluable
histology (n = 74; 16.0%) 

Results§
Normal (n = 17; 23.0%)
CIN1 (n = 16; 21.6%)
CIN2 (n = 20; 27.0%)
CIN3 (n = 20; 27.0%)
Invasive cancer (n = 1; 1.4%)

Women sampled between
2004 and 2009 (N = 462) 

Fig 1 –

Losses in the diagnostic
referral change. *Of these
women, three had no
referral in the chart but
underwent colposcopy; five
received colposcopy, of
which four had evaluable
results: cervical
intraepithelial neoplasia
(CIN) 1, 2 (50.0%); CIN2, 1
(25.0%); and CIN3, 1
(25.0%). †Two hundred
thirty-seven women had
abnormal Papanicolau test
(Pap) at baseline, of which
50 qualified at the first visit
on the basis of high-grade
squamous intraepithelial
lesions, and 131 women
went on to qualify on the
basisofpresenceof atypical
squamous cells of
undetermined significance
(ASCUS), followed by low-
grade squamous
intraepithelial lesion (LSIL),
LSIL then ASCUS, or
sequential LSIL lesions.
‡Tenwomenhadno referral
in the chart but underwent
colposcopy. §Cervical
dysplasia results are
prevalent among those with
evaluable colposcopy.
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Despite this, the majority of cervical cancers
amongWLWH, even among individuals who are
on treatment, do not regress to normal.51

As South Africa continues to expand care for
those living with HIV,38 national outreach pro-
grams should be revised to reflect the higher
risk of cervical cancer among WLWH. It is also
critical to reach women who may not be access-
ing care.52 Improved screening services will
require more resources and infrastructure
throughout sub-Saharan Africa, coupled with
integrated, community-based health education
to emphasize the need for regular screening.
This will ultimately enable clinicians to pro-
vide timely diagnoses and referrals for cervical
abnormalities.

This study is limitedby the fact that thesedatawere
collected retrospectively from a single site and,
therefore, may be limited in generalizability. Fur-
thermore, all participants in this study were

already receiving ART, thereby precluding our
ability to determine the effect of treatment on
screening. Despite these limitations, these data
provide histologic evidence of the burden of cer-
vical disease in this high-risk population that is
rarely seen in the literature, given the paucity of
centers providing colposcopy and LLETZ in sub-
Saharan Africa.

South African policymakers must ensure coordi-
nation and resourcing of sexual and reproductive
health programs as well as their integration with
HIV treatment programs. The Department of
Health needs to develop a national cancer control
program, with an investment in capacity building
to ensure accurate evaluation of the burden of
disease,33 including both cancer detection and
treatment, to support women with HIV so that they
may live long and healthy lives.
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Validation and Quality Assessment of the
Kilimanjaro Cancer Registry

abstract

Purpose Global cancer burden has increasingly shifted to low- and middle-income countries and is
particularly pronounced in Africa. There remains a lack of comprehensive cancer information as a result of
limited cancer registry development. In Moshi, Tanzania, a regional cancer registry exists at Kilimanjaro
Christian Medical Center. Data quality is unknown. Our objective was to evaluate the completeness and
quality of the Kilimanjaro Cancer Registry (KCR).

Methods In October 2015, we conducted a retrospective review of KCR by validating the internal con-
sistency of registry recordswithmedical and pathology records.We randomly sampled approximately 100
total registry cases. Four reviewers not associated with the KCR manually collected data elements from
medical records and compared them with KCR data.

Results All 100 reviewed registry cases had complete cancer site andmorphology included in the registry.
Six had a recorded stage. For themajority (n = 92), the basis of diagnosis was pathology. Pathology reports
were found in themedical record for 40%of patients; for the remainder, thesewere stored separately in the
pathology department. Of sampled registry cases, the KCR and medical records were 98% and 94%
concordant for primary cancer site andmorphology, respectively. For 28%, recorded diagnosis dateswere
within 14 days of what was found in the medical record, and for 32%, they were within 30 days.

Conclusion The KCR has a high level of concordance for classification and coding when data are retrieved
for validation. This parameter is one of the most important for measuring data quality in a regional cancer
registry.

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

INTRODUCTION

Cancer presents a significant burden around the
globe and is largely indiscriminant of economic
status. Worldwide estimates suggest that in 2012,
there were approximately 14.1million new cancer
diagnoses and 8.2million cancer-related deaths.1

In recent years, the cancer burdenhas shifted and
is increasingly shouldered by low- and middle-
income countries (LMICs). Cancer in LMICs now
accounts for about 57%of cancer cases and 65%
of cancer-related deaths worldwide.1 By 2030, this
proportion is estimated to reach70%.2The increasing
burdenofcancer isparticularlypronounced inAfrica,3

with about three quarters of new cancer diagnoses
and deaths occurring in sub-Saharan African coun-
tries,4 which creates a unique set of challenges.

Comprehensive and reliable information about can-
cer incidence in Africa is needed. Cancer registries
are a crucial source of this information, yetmajor gaps
exist in cancer registration coverage.Merely 1%of the
Africanpopulationiscoveredunderacancer registry,5

and the completeness and quality of existing African
cancer registry data largely have been unexplored.6

Moreover, simply having cancer registration is in-
sufficient. For cancer registry data to have utility for
cancer control planning and policy decisions, the
quality and accuracy of the data must be assessed.

To develop a comprehensive understanding of the
cancer burden in sub-Saharan Africa, population-
based cancer registries are the gold standard.4

The development of a population-based cancer
registry requires multiple steps: define the geo-
graphic area and population to be covered, have
official population estimates for that group, access
individual medical records and other source doc-
uments (eg, death certificates, chemotherapy re-
cords), and build continuous partnerships with
local sources of information to continuedata flow.7

Although this goal is important and attainable,
hospital-based and regional cancer registries that
produce quality data may be an important and
intermediate step.8 This is particularly the case
when hospital-based and regional cancer regis-
tries develop standard definitions that enable data
linkages and aggregation of information across
multiple registries.9
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Our objective was to evaluate the quality of
an existing regional cancer registry based at
Kilimanjaro ChristianMedical Center inMoshi,
Tanzania.10,11 Specifically, we evaluated the val-
idity of codes and classifications. The Kilimanjaro
Cancer Registry (KCR) began data collection in
August 2013, with the first year of complete data
collection in 2014. Since, the KCR has collected
information on . 3,000 unique patients with
cancer. The KCR covers a population of approx-
imately 1.64 million people who live in the Kili-
manjaro region.12 Although the KCR makes an
important contribution to understanding the can-
cer burden in the Kilimanjaro region of Tanzania,
the quality of the data are unknown.

Two cancer registrars (both trainednurses) collect
KCR data. On an ongoing basis, cancer registry
data elements are abstracted frommedical record
charts and pathology records onto paper data
collection forms. All medical charts and records
are paper based and written in English. This
abstracted information is later entered into Can-
Reg5, an open-source tool developed and pro-
vided by the International Association of Cancer
Registries (IACR).13 Patient data generally are
entered into the KCR based on pathology results,
and the Kilimanjaro Christian Medical Center pro-
vides centralized pathology review for the region;
hence, the KCR is a regional registry. Although
these data have been consistently collected for
. 1 year, they have not been broadly used for
clinical or policymaking purposes because their
quality are unknown.

METHODS

In October 2015, we conducted a retrospective
chart review at Kilimanjaro ChristianMedical Cen-
ter. By using the KCR paper data collection forms,
we randomly sampled100 registry cases thatwere
abstracted during calendar years (ie, incidence
cases) 2014 to 2015 (Fig 1), which equated to
approximately 3% of total cases in the KCR. To
validate the registry data, we reviewed and com-
pared the initial KCR data collection form and
associated medical record charts. Although pa-
thology is the most common data source, autopsy
information, diagnostic imaging, clinical notes,
and cytology data sources may also have been
usedas thebasis of diagnosis in theKCR.Because
reports from the departments of ophthalmology
andpathologywerenot integratedwith theprimary
medical record chart, we separately extracted
charts and collected information from those de-
partments. Therefore, the collection of complete
data for a specific cancer registry casemight have

required data collection from several physical
locations in the medical center.

Four independent reviewers not affiliated with the
KCR (L.L.Z., E.S., A.M., S.Y.Z.) manually reviewed
and compared the KCR data collection form with
patient paper-based medical record charts and
associated documents (eg, pathology reports).
The reviewers have expertise in the field of med-
icine, specifically medical oncology and cancer
health services research. By using electronic
spreadsheets, the reviewers abstracted the follow-
ing patient demographic characteristics: name,
tribe, and geographic district of residence. Patient
age or sex were not compared. Reviewers also
abstracted the following information specific to
patients’ diseases: cancer site, stage at diagnosis,
diagnosis date, morphology, laboratory accession
number (used for tracking purposes), vital status,
and date of death. Where information was ambig-
uous, the reviewers reached consensus before
recording it to ensure uniformity.

We adapted SEER coding rules to adjust for miss-
ing date information.14When the day of themonth
was missing, we set the day to the middle of the
month (eg, February 15). When the month of the
yearwasmissing,weset themonth to themiddleof
the year (eg, June). This method made compar-
isons across KCR and medical record charts pos-
sible when only partial date data were available.

Dataqualitywasevaluatedbyassessingcomplete-
ness (defined as percentage of variables com-
pleted within a registry case) and accuracy
(defined as internal consistency within a registry
record and alignment with the patient’s medical
record). During this review process, particular
emphasis was placed on variables critical for
clinical care decision making and proper cancer
epidemiology reporting, such as primary cancer
site; morphology; and, when possible, stage of
disease. Data collection, management, and anal-
ysis were conducted in Microsoft Excel 2011
(Microsoft Corporation, Redmond, WA) and Stata
11 (StataCorp, College Station, TX) software.

RESULTS

KCR Completeness

The KCR contains information on. 3,000 unique
patients with cancer from 32 tribal groups that live
in eight geographic districts in the Kilimanjaro
region of Tanzania (Table 1). We successfully
located primary medical record charts for all sam-
pled patients (n = 100). Pathology reports were
inconsistently stored with the primary medical
record.We identified pathology reports storedwith
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themedical record for40%(n=40)ofpatientsand
obtained pathology reports from the pathology
department for 59% (n = 59). Pathology reports
were appropriately unavailable for one patient in
whom the diagnosis was made clinically without
biopsy, and a pathology report was missing.

The majority (92% [n = 92]) of patients had a
histologic basis for cancer diagnosis. Cancer was
also diagnosed based on the histology of metas-
tases (n = 2), cytology (n = 2), and clinical in-
formation and/or imaging studies (n = 3). The
basis of diagnosis was missing for one patient.
Seventeen patients had partial diagnosis dates
whereby the diagnosis date had missing or

estimated information (eg, month and year avail-
able, but day of the month was missing or esti-
mated). However, the date of diagnosis was only
missing for one KCR patient. For all sampled KCR
records, the cancer site was complete, and for
those with pathology information available, mor-
phology was also complete.

KCR Accuracy

Among the sampled KCR records, the most com-
monly reported cancer sites were eye andprostate
(n = 16 for each), cervix (n = 14), and breast
(n=7). Thesecancers arenotnecessarily themost
common in the KCR but were the most common
among the sampled patients. By comparing the
medical record chart and KCR collection form,
cancer site was concordant for 98% (n = 98) of
patients. Similarly, when a date of death was avail-
able, it was concordant for 97% (n = 97). Mor-
phology was concordant for 94% (n = 94) of
patients. The greatest potential source of discor-
dance between themedical record chart and KCR
was date of diagnosis. However, for 28% (n = 28)
of patients, recorded diagnosis dates were within
14 days of what was found in the medical record,
and for 32%, these were within 30 days.

No duplicate records were identified during the
review. The KCR has a three-step system for
identifying and reconciling duplicate records.
The first occurs as a search in the KCR for records
with the samemedical record number at the point
of data entry. The second step involves commu-
nication with the medical records department
about potential patient cases with multiple asso-
ciated medical record numbers. The third step
involves the production of a report to identify
duplicated records in the KCR software.

DISCUSSION

We found that the KCR had pathology reports
available for most registered patients; however,
the location of those reportswas variable (ie,within
medical records or pathology departments). Ac-
cordingly, the majority of registered patients had
been given a histologically confirmed diagnosis.
Cancer site and morphology generally were con-
sistent between the KCR andmedical records, but
therewas considerable discordancewith regard to
the date of diagnosis.

Indevelopedcountries, cancer registries oftencan
rely on an existing clinical and health information
technology infrastructure to support their efforts.
In LMICs like Tanzania, however, this infrastruc-
ture may not be in place.15 An example with
particular relevance to cancer registration is the

3,000 cancer cases in
Kilimanjaro Cancer

Registry (KCR)

Randomly sampled 3%
of total KCR cases

(n = 100)

Four independent
reviewers manually

abstracted information

Comparison made
between reviewers’
abstraction and KCR

data

Pulled paper documents:
  Cancer registry         
  data collection form
  Medical record file 
  Pathology reports

(n = 100)
(n = 100)
(n = 92)

Historical cases          (n = 1,516)

Incident cases from
2014 and 2015 (n = 1,484)

Table 1 – Kilimanjaro Cancer Registry Incident Cases of Cancer by Diagnosis Year and
Patient Sex

Year Male Sex Female Sex Total

January to December 2014 338 438 776

January to December 2015 410 298 708

Fig 1 –

Validation process.
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delivery of pathology services. Pathology is a crit-
ical component of cancer care because it is es-
sential for initial diagnoses and subsequent
clinical decision making. Pathology services often
are inaccessible in developing countries, how-
ever.16 In Tanzania, only 22 pathologists in the
public sector serve a population of 48million.16 At
Kilimanjaro Christian Medical Center, visiting pa-
thologists who come for short stays from other
developed countries staff the pathology depart-
ment. The dearth of pathology services is one
example of the limited health care infrastructure
that affects cancer registration capabilities. When
health care facilities and other resources are lim-
ited, even when cancer registration occurs, the
data qualitymay be uncertain.7 The lack of cancer
data may delay governmental funding or develop-
ment of cancer control plans15 and thus perpet-
uate the problem.

To combat this problem and to produce reliable
and comparable cancer incidence information, all
cancer registries (population, regional, or hospital
based) must adopt and adhere to standardized
coding rules and procedures, including quality
standards.7,17 The International Agency for Re-
search on Cancer (IACR) has developed recom-
mendations on data elements to be collected and
their standard definitions.7 Moreover, the IACR
has established that all cancer registries provide
objective measures for four dimensions of quality:
comparability, validity, timeliness, and complete-
ness.18 We assert that registries should strive to
meet these recommendations. Additionally, we
affirm that data assurance checks are necessary
at multiple stages throughout the process to en-
sure high quality.

Another organization that provides guidance to
cancer registries, the North American Association
of Central Cancer Registrars, recommends that
central cancer registries conduct many different
types of audits at varying points in time.19 These
audits include case-finding audits, in which cen-
tral registries perform an independent review of
case-finding sources for reporting facilities ap-
proximately every 3 years; reabstracting audits,
when tumor information is independently ab-
stracted from the source patient record, coded,
and compared with abstracted material; and
recoding audits, in which codes are assigned to
abstracted text information without consulting the
source records.19 The audit that we conducted
was a simplified internal reabstracting audit. Our
goal is to perform an annual audit of the KCR,
which could be used to compare the quality of the
KCR with other African cancer registries.

Several African cancer registries have performed
quality assurance audits, notably Nigeria, The
Gambia, and Uganda.9,20,21 Approximately 12
of Nigeria’s 24 cancer registries participated in
anevaluationof completeness, comparability, and
diagnostic validity that largely was focused on
children’s age-specific incidence.9 The study
found that the registration processes of theNigeria
cancer registries generally were consistent across
facilities and concordant with international stan-
dards.9 The evaluators found high rates of diag-
nostic validity but also uncovered evidence of
incompleteness.9 The Gambia is one of few na-
tionwide, population-based cancer registries in
Africa.20 Its cancer registry quality assessment
determined that records were morphologically
verified for approximately 18% and 33% of can-
cers among men and women, respectively, and
overall completeness was estimated at approxi-
mately 50%.20 Among patients registered in Kam-
pala, Uganda, completeness was much higher at
nearly 90%.21 In the Kampala registry, complete-
ness varied by patient age and cancer site.21

Because of differences in the analysis approach
and cancer registry type (ie, population versus
regional, length of time collecting data), direct
comparisons were not possible. However, we as-
sert that the KCR is off to a strong start.

Our validation project suggests that the KCR ad-
heres to standardized data definitions and that
collected data are concordantwithmedical record
charts, an indicator of data quality. However, a
limitation of this analysis is that we only reviewed
thequality of KCRcontents.Wedidnot assesshow
well the KCR is performing with regard to the
identification of all possible cancer cases within
its catchment area. TheKCR is in the initial phases
of collecting information from three community-
basedclinics that refercancercases toKilimanjaro
Christian Medical Center. Cancer registries will
drive to community-based sites at regular inter-
vals, abstract information on site, and then aggre-
gate and consolidate that data with the main KCR
database. Because KCR historically has focused
on pathology-based case ascertainment, expan-
sionwill requirea shift for inclusionof cancercases
that are only diagnosed clinically. Although there
will be a transitional pilot phase, once standard-
ized, KCR data have the potential to be more
representative of all cancers diagnosed in the
region. As the registry expands to collect data at
additional community-based clinics and referring
hospitals, validation of how well the KCR performs
with regard to complete case ascertainment is an
important step.
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Once the quality of a cancer registry has been
established, an increase in engagement with pol-
icymakers is crucial for cancer control planning
and to promote future cancer registration. Regis-
tries with support from policymakers may receive
additional resources and be better equipped to
collect high-quality, representative data. More-
over, policymakers should incorporate cancer
registry data into cancer control plan decision
making. Even when registry data are collected at

the hospital level, if they are of quality, theymay be
useful to inform local planning. In summary, the
evaluation of registry quality, whether hospital or
population based, is an important starting point for
ensuring data integrity and should be a prerequi-
site for data that may be used as a basis for cancer
control planning and health policy decisions.
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Minding the Gaps in Cancer Pain
Management Education: A Multicenter
Study of Clinical Residents and Fellows
in a Low- Versus High-Resource Setting

abstract

Purpose Inadequate pain management training has been reported as a major cause of undertreatment of
cancer pain. Yet, past research has not comprehensively compared the quality of cancer painmanagement
education among physicians in training in high-resource countries (HRCs) with those in low-resource
countries (LRCs). The purpose of this study was to examine and compare gaps in cancer pain manage-
ment education among physician trainees in an HRC (United States) versus an LRC (Ghana).

Methods A cross section of physicians at four major academic medical centers completed surveys about
the adequacy of cancer pain training. Participation in the study was completely voluntary, and paper or
online surveys were completed anonymously.

Results The response rate was 60% (N = 120). Major gaps were identified in cancer pain management
education across the spectrum of medical school training. Training was rated as inadequate (by ap-
proximately 80% of trainees), although approximately 10% more trainees in HRCs versus LRCs felt this
way; 35% said residency training was inadequate in both settings; and 50% in LRCs versus 44% in HRCs
said fellowship training was less than good. On the basis of the lowest group means, the three key areas of
perceived deficits included interventional pain procedures (2.34 6 1.12), palliative care interventions
(2.39 6 1.12), and managing procedural and postoperative pain (2.94 6 0.97), with significant dif-
ferences in the distribution of deficits in 15 cancer-pain competencies between LRCs and HRCs (P < .05).

Conclusion This study identifies priority areas that could be targeted synergistically by LRCs and HRCs to
advance cancer care globally. The findings underscore differential opportunities to broaden and improve
competencies in cancer pain management via exchange training, in which physicians from HRCs spend
time in LRCs and vice versa.

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

INTRODUCTION

Of an estimated 9million incident cases of cancer
each year, more than 50% are in resource-limited
countries, 60% have untreated cancer pain, and
70% are diagnosed at advanced stages of malig-
nancy.1-3 Although several international bodies
have declared pain relief a human right, a large
number of patients in developing countries suffer
with cancer pain, have poor quality of life, and
often die without any palliative interventions.4,5 In
several resource-poor settings, this dire situation is
exacerbated by a dearth of oncologist, palliative
care, and other pain-management specialists.1,6

Prior reports indicate that there is little to no active
incorporation of pain management in the training

curricula for health professionals in developing
countries because prevention and treatment of
infectious diseases appears to take precedence
over pain control.1,2 A survey by the International
Association for the Study of Pain indicates that few
clinicians received adequate training in painman-
agement as undergraduates, and 91% of all re-
spondents stated that a lack of education was the
major barrier to pain management in their local
health environment.1,7 In resource-rich countries
such as the United States, more than 50% of
patients with cancer have moderate to severe
pain that is inadequately treated.8,9 Studies in
the United States suggest that cancer pain is
rarely addressed during medical school train-
ing, and although some residency programs
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may discuss cancer pain management, this
happens inconsistently.7,10,11

Together, the evidence underscoresmajor gaps in
cancer pain management training in both high-
and low-resource settings, with a plausible impact
on the quality of life of patients with cancer. Yet,
to our knowledge, previous research has not
comprehensively compared the adequacy and
quality of cancer pain management education
among physicians in training in high-resource
countries (HRCs) versus low-resource countries
(LRCs).12,13 Moreover, specific deficits in cancer
pain management training have yet to be delin-
eated for trainees in low- versus high-resource
settings. Theobjective of this studywas to examine
the gaps in cancer pain management education
among trainees in an LRC (Ghana) versus anHRC
(United States). As a result of their broader acces-
sibility to pain management specialties (oncology,
physiatry, anesthesiology, and palliative care), we
anticipated that trainees in HRCs would report
greater competencies beyond the use of opioid
analgesics for cancer pain and fewer deficits in
specialized cancer painmanagement procedures
and interventions than would their colleagues in
LRCs. Identifying deficits in cancer pain manage-
ment education in high- versus low-resource
settings is a necessary step toward designing
programs to better equip physicians to provide
high-quality care for patients with cancer. By
comparing cancer pain education at major aca-
demicmedical centers in twocontrasting resource
environments, findings from this study could po-
tentially advance our understanding of the links
between resource milieu and barriers to cancer
pain education and management.

METHODS

Setting

Institutional reviewboard exemptionwas obtained
before study initiation because the study did not
qualify as human subject research. A multicenter
cross-sectional survey of trainees at four major
academicmedical centers (two in theUnitedStates
and two in Ghana) was conducted. All four sites
were primarily teaching hospitals with affiliated
medical schools. Korle-Bu Teaching Hospital
(2,000 beds) and Komfo-Anokye Teaching Hospi-
tal (1,200beds), the two largest hospitals inGhana,
train physicians across all of West Africa, and each
hospital has its own oncology department. Johns
HopkinsHospital (1,059beds) andUniversityHos-
pital ofMichigan–AnnArbor (1,000beds) eachhas
its own comprehensive cancer center, and both
are part of the National Comprehensive Cancer

Network.14 Trainees in specialties with expertise
in painmanagement, including physiatry, anesthe-
siology, and oncology (medical, surgical, and radi-
ation oncology) were selected at random for survey
participation. Paper and online questionnaires
were sent to physicians to evaluate the educational
and training experience caring for patients with
cancer-related pain. All surveys were completed
anonymously over a 5-month period (July to No-
vember, 2015), and participation was completely
voluntary, with no incentives offered for survey
completion.

Measures

Questionnaires were adapted from existing pain
surveys previously published in the literature and
were designed to evaluate the perceived value of
cancer pain management education, adequacy
of training, and areas of perceived deficits.10,11

Survey items are shown in Figure 1. The survey
assessed trainees’ impressions of the following
domains: importance of treating cancer pain com-
pared with other complications of cancer (re-
sponses on a Likert scale of 1 = not very
important to 4 = very important); adequacy of
education and training in cancer pain manage-
ment inmedical school, residency, and fellowship
(responses on a Likert scale of 1 = poor to 5 =
excellent); and preparedness in 15 competency
areas (responses on a Likert scale of 1 = not very
well prepared to 5 = very well prepared).

Data Analysis

Survey responses were stratified into two groups,
high resource (United States) and low resource
(Ghana), for comparative analysis of trainee expe-
rience in cancer pain management. Descriptive
statistics were calculated using nonparametric
tests where non-normally distributed data were
presented as the median (interquartile range
[IQR]) andwere compared with theWilcoxon rank
sum test for unpaired data. The percentage of the
distribution of responses among trainees was
assessed using x2 analysis and Fisher’s exact test.
Group means for categorical variables with two
levels andmore than two levelswere assessedwith
Wilcoxon-Mann-Whitney andKruskal-Wallis exact
tests, respectively. Spearman rank correlation co-
efficient was used to analyze correlations of train-
ing year with perceived value of cancer pain
management; ratings of adequacy of training in
medical school, residency, and fellowship; and
perceived cancer pain management competen-
cies. Competency areas were ranked as high (top
three), moderate, and low (bottom three) on the
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basis of overall groupmeans for each competency
area. All statistical analyses were conducted with
SAS software (version 9.3; SAS Institute, Cary, NC)
using a two-sided hypothesis test, with the prob-
ability of a type I error set at .05.

RESULTS

Of all eligible participants, the response rate was
60% (N = 120). Respondents’ demographic char-
acteristics are listed in Table 1. The median (IQR)
agewas31 (IQR, 30-33) and30 (IQR, 28-33) years
for respondents fromHRCsandLRCs, respectively.
Of 61 respondents from LRCs, 30 were male and
31 were female. Of 59 respondents from HRCs,
30 were female and 29 were male. Compared with
LRCs, respondents from HRCs were mostly in
physiatry (34 of 59) and anesthesiology (25 of
59). There were 46 residents (78%), 10 fellows
(16.9%), and three specialists (5.1%) in the high-
resource group,whereas49 residents (80.3%)and
12 fellows (19.7%) comprised the respondents
from the low-resource group. Few respondents

from the high-resource group were in the first year
of training (1.7%), whereas respondents from the
low-resourcegroupcomprised16 trainees (26.2%)
in the first year (eleventh month of training).

Importance of Cancer Pain Management

Ratings of the perceived importance of cancer
pain management are summarized in Fig 2. The
difference in mean ratings between trainees in
LRCs (3.856 0.36) and HRCs (3.866 0.47) did
not reach statistical significance (P = .4). Overall,
however, the majority of trainees felt that cancer
painmanagement was either very important (90%
in HRCs and 85% in LRCs) or important (8.5% in
HRCsand14.8%LRCs). A smallminority (1.7% in
HRCs and 0% LRCs) felt cancer pain manage-
ment was not important.

Adequacy of Cancer Pain Management Education
and Training

Ratings of the perceived adequacy of cancer
pain management education and training are

Compared with the treatment of cancer and associated complications, how important is cancer 
pain management?

1. Not very important

2. Not important

3. Important

4. Very important

Please rate the adequacy of your education and training in cancer pain management in the listed settings 

1 = Poor, 2 = Fair, 3 = Good, 4 = Very good, 5 = Excellent

a. Medical School

b. Residency

c. Fellowship 

Please rate your preparedness in the listed competencies

1 = Not very well prepared, 2 = Not well prepared, 3 = Somewhat prepared, 4 = Well prepared, 
5 = Very well prepared

Assessing pain etiology

Appropriate use of opioid analgesics for persistent pain

Appropriate use of nonopioid analgesics

Interventional pain procedures

Dose conversions of oral to parenteral opioids

Managing procedural and postoperative pain

Bone pain/neuropathic pain treatment

Recognition and treatment of opioid withdrawal symptoms

Identifying addiction behaviors

Dose conversions of oral opioid analgesics

Managing somnolence and other associated effects of opioiods

Palliative care interventions

Evaluation of ADL limitations due to pain

Assessing functional limitations and impairments 

Titrating opioids to opitimize pain control

Fig 1 –

Survey items assessing the
perceived importance and
adequacy of cancer pain
management and training.
ADL, activitiesof daily living.
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presented in Figure 3. The ratings among trainees
in LRCs versus HRCs varied significantly by the
educational and training setting (P , .05). In
medical school, more trainees in HRCs (78%)
than in LRCs (68.9%) felt that cancer pain man-
agement training and education were inadequate
(less than good). The rest of HRC (22%) versus
LRC (31.1%) respondents rated their medical

school training as adequate (good or greater than
good; P = .0025).

There was no significant difference in ratings of
residency training in cancer pain management
between residents in LRCs and HRCs (P = .59).
Most trainees thought residency trainingwas good
or greater than good (64.4 inHRCs v65.6 in LRCs)
compared with those who thought it was less than
good (35.6 in HRCs v 34.4 in LRCs). About half of
trainees in LRCs (49.7%) thought fellowship train-
ing in cancer pain management was inadequate
versus 44.3% of HRC trainees. The majority of
HRC trainees (55.7%) felt their training was good
or greater than good.

The training year was positively correlated with
perceivedadequacyof fellowship training incancer
painmanagement (Spearman r=0.23,P= .01)but
not with ratings of residency training (P = .90).
There was no statistically significant correlation
between ratings of perceived importance of cancer
pain management and adequacy of training and
education in cancer pain management (P = .15).

Perceived Deficits in Cancer Pain Management
Competencies

Specific areas of perceived deficits in cancer pain
management training are listed in Table 2. On the
basisof the lowest groupmeans, the threekeyareas
of perceived deficits were interventional pain pro-
cedures (2.346 1.12), palliative care interventions
(2.396 1.12), andmanagingprocedural andpost-
operative pain (2.946 0.97). Areas where trainees
felt most competent included appropriate use of
opioid analgesics for persistent pain (4.236 0.75),
assessing pain etiology (3.73 6 0.73), and dose

Table 1 – Demographic Characteristics of Study Participants in Low- and High-Resource
Settings (N = 120)

Variable Low Resource High Resource

Median age, years (IQR) 31 (30-33) 30 (28-33)

Sex, No. (%)

Female 30 (49.2) 30 (50.8)

Male 31 (50.8) 29 (49.2)

Specialty, No. (%)

Physical medicine and rehabilitation 1 (1.6) 34 (57.6)*

Anesthesiology 30 (49.2) 25 (42.4)

Other = medical, surgical, oncology 30 (49.2) 0*

Training level, No. (%)

Resident 49 (80.3) 46 (78.0)

Fellow 12 (19.7) 10 (16.9)

Specialist 0 3 (5.1)

Years in training, No. (%)

1st† 16 (26.2) 1 (1.7)*

2nd 8 (13.1) 13 (22.0)

3rd 26 (42.6) 22 (37.3)*

> 4th 11 (18.1) 23 (39.0)*

Abbreviation: IQR, interquartile range.
*P= .001; high-resource countries hadmore physiatry trainees and senior residents/fellows thandid low-
resource countries.

†First year refers to the 11th month of training.
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Fig 2 –

Ratingsof the importanceof
cancer pain management
compared with treating
other sequelae of cancer.
Responses were rated on
a Likert scale of 1 (not very
important) to 4 (very
important).
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conversionsoforalopioidanalgesics (3.6360.85).
Z scores were obtained to compare the differences
inmean scores of low- versushigh-resource groups
with the total group mean. Trainees in low- versus
high-resource settings differedmost significantly in
the following competencies: assessing functional
limitations and impairments (z = 3.90, P , .001),
identifyingaddictionbehaviors (z=3.96,P, .001),
and dose conversions of oral to parenteral opioids
(z = 5.41, P , .001).

Distribution of Perceived Deficits Among Low-
Versus High-Resource Trainees

Formore granular analysis of self-perceived deficits
beyond themeanand z scores, the total percentage
of those who felt less than well prepared among
eachgroup (low- vhigh-resource)wascomputedas
the percent of less than well-prepared (= not very
well prepared + not well prepared + somewhat
prepared)/total number of respondentswithin spec-
ified resource category (Table 3). Significant differ-
ences in trainees’ perceived deficits were identified
in all areas except for bone pain/neuropathic
pain treatment (42.4% inHRCs v 59.1% in LRCs;
P = .09) and recognition/treatment of opioid
withdrawal symptoms (49.2% in HRCs v 45.9%
in LRCs; P = .95).

For the top three competency areas where train-
ees felt most competent, the breakdown was as

follows: appropriate use of opioid analgesics for
persistent pain (45.7% in HRCs v 29.5% in
LRCs; P , .001), assessing pain etiology
(52.5% in HRCs v 34.4% in LRCs; P = .02),
and dose conversions of oral opioid analgesics
(49.2% in HRCs v 32.8% in LRCs; P , .001;
Table 3). For the bottom three competencies,
the breakdown was as follows: interventional
pain procedures (81.4% in HRCs v 95.1% in
LRCs; P , .001), palliative care interventions
(88.1% in HRCs v. 77% in LRCs; P = .001), and
managing procedural and postoperative pain
(74.6% in HRCs v 72.1% in LRCs; P = .009).
For moderate competency ranking, notable dif-
ferences were observed in the following areas:
assessing functional limitations and impair-
ments (39% in HRCs v 54.1% in LRCs; P ,
.001), identifying addiction behaviors (45.8% in
HRCs v 88.5% in LRCs; P , .001), and dose
conversions of oral to parenteral opioids (79.7%
in HRCs v 24.6% in LRCs; P, .001). The rest of
the breakdown is listed in Table 3.

DISCUSSION

This study is unique in evaluating the perceived
value, adequacy, and quality of cancer pain
management education and deficits in pain com-
petencies among trainees in low- versus high-
resource settings at four major academic medical
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Ratings of the adequacy of
cancer pain management
education in low- versus
high-resource settings.
Residents and fellows were
asked to rate their
experiences during
medical school, residency,
and fellowship years. “Not
applicable” was included
as an option so that, for
example, residents could
select not applicable if
rating the fellowship
experience. Responses
were rated on a Likert scale
of 1 (poor) to 5 (excellent).
For analysis, responses
were categorized into
greater than or equal to
good versus less than good,
where,good= (fair +poor)
and > good = (good + very
good + excellent).
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centers inNorth America and sub-Saharan Africa.
The first major finding of this study is that most
trainees considered treatment of cancer-related
pain as important or very important comparedwith
treating other sequelae of cancer, regardless of
resource setting. The second major finding is that
trainees in low- versus high-resource settings dif-
fered slightly in their impressionof the adequacy of
cancer pain management training across the
spectrum of medical training; medical school
training was generally rated as inadequate (ap-
proximately 80%of trainees), althoughabout10%
more trainees in high- versus low-resource set-
tings felt this way (Fig 3). Trainees were more
aligned in their rating of cancer pain education
in residency (approximately 34% inbothhigh- and
low-resource settings rated cancerpain training as
inadequate). There was less agreement regarding
fellowship training,with about 50% in LRCs versus

44% in HRCs rating fellowship training as inade-
quate. This finding expands on prior studies,
which show that oncologists and other medical
specialists who manage cancer pain have signif-
icant knowledge deficiencies in cancer painman-
agement and the need for continued pain
management education even among those who
are experts.11,15 Our work highlightsmajor gaps in
cancer pain management education across the
spectrum of medical training in both HRCs and
LRCs. The third major finding of this study is that
the bottom three areaswheremost trainees felt the
least competent were in the following competen-
cies: interventional pain procedures, palliative
care interventions, and managing procedural
and postoperative pain.

Although it was expected that fewer trainees in
high-resource settings compared with their
low-resource colleagues would report deficits in
advanced cancer pain interventions, it was sur-
prising that approximately 10% more high-
resource trainees reported deficits in palliative
care (88.1% of high-resource trainees v 77% of
low-resource trainees; P , .001). This discrep-
ancy couldbebecausemore trainees in LRCsmay
be exposed to advanced stages of cancer requir-
ing palliation rather than curative interventions, in
part a result of late rather than early cancer di-
agnosis in resource-limited settings. As indicated
in a recentWorldHealthOrganization report, often
the best course of action for patients in LRCs is
pain relief and palliation rather than curative mea-
sures.16 In a global atlas of palliative care released
in 2014, the United States was classified as cat-
egory 4b (countries with advanced integration of
palliative care into mainstream service provision),
whereas Ghana was classified in the low category
of 3a (countries with patchy and poor palliative
care provision).6 That a majority of trainees in
these distinct environments report deficits in pal-
liative care training underscores differential op-
portunities to improve the status quo in both
countries.17

For HRCs, involving trainees in the early phase of
cancer care may not only enhance experiential
learning of upstream palliative interventions to
improve patient quality of life, mood, and sur-
vival,18 but it could also help them develop an
essential competency in cancer pain manage-
ment. For LRCs, palliative care could be incorpo-
rated into primary care services because a bulk of
care is provided by general practitioners in the
absence of specialists.1,2 There is also an oppor-
tunity for innovative use of telehealth to enhance
cancer pain management education and to

Table 2 – Perceived Deficits in Cancer Pain Management Competencies

Competency Mean 6 SD* Z Score (P )†

High competency

Appropriate use of opioid analgesics for
persistent pain

4.23 6 0.75 20.32 (.75)

Assessing pain etiology 3.73 6 0.73 21.12 (.26)

Doseconversions of oral opioid analgesics 3.63 6 0.92 20.13 (.89)

Moderate competency

Appropriate use of nonopioid analgesics 3.60 6 0.75 22.00 (.045)

Recognition and treatment of opioid
withdrawal symptoms

3.57 6 0.84 20.50 (.62)

Titrating opioids to optimize pain control 3.55 6 0.75 21.61 (.11)

Managing somnolence and other associ-
ated effects of opioids

3.42 6 0.75 20.17 (.87)

Dose conversions of oral to parenteral
opioids

3.38 6 0.85 5.41 (, .001)

Bone pain/neuropathic pain treatment 3.35 6 1.07 1.84 (.065)

Assessing functional limitations and
impairments

3.32 6 1.38 3.90 (, .001)

Identifying addiction behaviors 3.30 6 0.81 3.96 (, .001)

Evaluation of ADL limitations from pain 3.25 6 1.36 .99 (0.32)

Low competency

Interventional pain procedures 2.34 6 1.12 1.54 (.12)

Palliative care interventions 2.39 6 1.12 20.16 (.88)

Managing procedural and postoperative
pain

2.94 6 0.97 1.63 (.10)

Abbreviations: ADL, activities of daily living; SD, standard deviation.
*Reflects the total group mean for all responses, including “not very well prepared = 1” to “very well
prepared = 5.”

†Compares difference in the means of low- versus high-resource groups with the total group mean.
Positive scores are above the group mean, and negative scores are below the group mean. P , .05
means there isa statistically significantdifference in thedistributionof responses (not verywellprepared=1
to well-prepared = 5) b/n low- versus high-resource groups.
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increase trainee competence.19 A plausible reason
that fewer trainees in HRCs felt they had low com-
petence in interventional pain procedures andman-
aging procedural and postoperative pain may be
because they had more years of training (about
39% of HRC trainees v 18% of LRC trainees had
at least 4 or more years of training). This aligns with
the correlation results showing that training year was
positively correlated with perceived adequacy of fel-
lowship training in cancer painmanagement (Spear-
man r = 0.23; P = .01). It also underscores a role for
specialized training to acquire highly technical inter-
ventional pain management skills. Because training
year correlated with perceived competency, senior
trainees and specialists who are likely to have more
cancer pain management experience could partic-
ipate in teaching their junior colleagues.

Collaborative trainingandeducationalprogramsbe-
tween LRCs and HRCs may help target the other

identified deficits, including assessing functional
limitations and impairments, identifying addiction
behaviors, dose conversions of oral to parenteral
opioids, and appropriate use of opioid versus non-
opioid analgesics. Physicians in LRCs may share
lessons on cost-effective cancer pain manage-
ment measures, whereas those from HRCs may
share expertise in advanced pain management
techniques. Because pain in the late stages of
cancer is more likely to be due to the malignancy
itself and less likely to treatment complications,6,17

opportunities for exchange training in which phy-
sicians from HRCs spend time in LRCs and vice
versacouldprove instructive inbroadening trainee
exposure and improving competencies in cancer
pain management.

Despite the guidelines in the World Health Orga-
nization’s analgesic ladder, cancer pain remains
uncontrolled in resource-limited settings, partly

Table 3 – Distribution of Deficits in Cancer Pain Management Competencies

Competency Level Low Resource, No. (%)* High Resource, No. (%)† Fisher’s Test (P )‡

High competency

Appropriate use of opioid analgesics for
persistent pain

18 (29.5) 27 (45.7) , .001

Assessing pain etiology 21 (34.4) 31 (52.5) .02

Dose conversions of oral opioid analgesics 20 (32.8) 29 (49.2) , .001

Moderate competency

Appropriate use of nonopioid analgesics 4 (6.6) 17 (28.8) .002

Recognition and treatment of opioid
withdrawal symptoms

28 (45.9) 29 (49.2) .95

Titrating opioids to optimize pain control 19 (31.1) 26 (44.1) .02

Managing somnolence and other
associated effects of opioids

28 (45.9) 32 (54.2) .04

Dose conversions of oral to parenteral
opioids

15 (24.6) 47 (79.7) , .001

Bone pain/neuropathic pain treatment 36 (59.1) 25 (42.4) .09

Assessing functional limitations and
impairments

33 (54.1) 23 (39.0) , .001

Identifying addiction behaviors 54 (88.5) 27 (45.8) , .001

Evaluation of ADL limitations due to pain 31 (50.8) 30 (50.8) .002

Low competency

Interventional pain procedures 58 (95.1) 48 (81.4) , .001

Palliative care interventions 47 (77.0) 52 (88.1) , .001

Managing procedural and postoperative
pain

44 (72.1) 44 (74.6) .009

Abbreviation: ADL, activities of daily living.
*Reflects the sum total of those reporting deficits, that is, “less than well prepared” = sum of (not very well prepared + not well prepared +
somewhat prepared). Thepercentage of those reporting “less thanwell prepared”was computed for eachcompetency and in each resource
setting. For the percentage calculations, the denominator was n = 59 for high-resource countries and n = 61 for low-resource countries.
†It isassumedthat respondentswhoanswered“wellprepared”and“verywellprepared”didnothaveself-perceiveddeficits in the listedcompetencies.
‡For each listed competency, this compares the frequencies of all responses, including “not verywell prepared=1”with “verywell prepared=
5” for low- versus high-resource groups.
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because of a lack of opioid availability, which
makes using the ladder approach to pain control
rather difficult, if not impossible.2,20-22 A recent
report indicates that HRCs disproportionately
account for the increase in global opioid con-
sumption.23 The rates of opioid use in LRCs for
cancer pain remains negligible because of legal
restrictions, especially in sub-Saharan Africa.23

Ghana remains one of the few countries in Africa
where there are no opioid prescription form re-
strictions, and any legitimate pharmacy in the
country may dispense opioids.23 In a global
study examining actual and formulary availabil-
ity of opioids and costs to patients, morphine
equivalents (immediate- and controlled-release
oral morphine and injectable morphine) are
available and free to all patients in Ghana.23,24

Compared with its cohort of LRCs, Ghana is far
ahead of its peers. Although legal restrictions
remain a valid concern in some LRCs, the fact
that the strongest opioids are widely and readily
available in Ghana for health care practitioners
to use in patient care makes for an intriguing
study.23,24 This allows for fair comparisons with
the United States, an HRC, in regard to how the
legal environment may influence trainee expe-
rience and competency in cancer painmanage-
ment. Researchers seeking to untangle the web
of factors influencing LRCs’ versus HRCs’
trainee education in oncologic pain care should
consider evaluating the impact of national pol-
icies on opioid use and regulation on cancer
pain management. In addition to cancer pain
education, other measures, such as invest-
ments in palliative care and integration into
national health systems and addressing the
cultural stigma associated with cancer, are
potential helpful ways to augment cancer pain
treatment and outcomes.23,24

Overall, this study is, to our knowledge, the first to
delineate a comparative list of perceived deficits in
major cancer pain management competencies
among trainees in two different health and re-
source environments. There is ample opportunity
for LRCs to contribute globally to new develop-
ments in cancer pain management strategies,
especially because LRCs carry a disproportionate
burden of newly diagnosed cases.25,26 HRCs
investing in capacity building in LRCs could
benefit from reverse innovation arising from

clinical trials conducted in resource-poor environ-
ments.27-29 This article provides priority areas that
could be targeted synergistically by LRCs and
HRCs to advance cancer care globally. In addition
to addressing the identified competencies, other
systemic barriers not directly assessed in this
study warrant consideration by clinicians inter-
ested in improving cancer pain management ed-
ucation and patient outcomes.

This study has some limitations. For one, the re-
sults must be considered within the context that
only a cross section of trainees at four academic
medical centers was surveyed. Therefore, results
maynotbegeneralizable to traineesnot enrolledat
academic medical centers. Other potential con-
founding factors, such as trainees’ cultural values,
attitudes, and beliefs, which were not explored in
this study, may account for some observed differ-
ences in perceived deficits and ratings of cancer
pain management training.

Variability in the patient population, resource
availability, and affordability at the academic
centers surveyed in this study inadvertently in-
fluence the trainee experience and are poten-
tial confounding factors. It would be instructive
to explore how these differences affect trainee
clinical competence in cancer pain manage-
ment. Variability, althougha limitation, is abless-
ing in disguise, because it opens up more
avenues for potentially interesting questions
that could expand our understanding of the
complex interplay between educational environ-
ment and competency in cancer pain manage-
ment. Despite these limitations, the high
response rate, large sample size, comprehen-
sive list of targetable deficits, and multicenter
approach are important strengths.

One clear implication from this study is that there
are unique areas of opportunity to improve cancer
pain management education in both high- and
low-resource settings. The incorporation of com-
munity engagement, cancer pain research, and
process and quality improvement in cancer pain
management curricula holds the promise to equip
trainees with the requisite skills to advance the
care of patients with cancer nationally and
globally.
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Breast Cancer Reporting in Lagos,
Nigeria: Implications for Training and
Education in Africa

abstract

Purpose To assess the completeness and accuracy of breast cancer pathologic reporting in Nigeria.

Materials and Methods The histologic parameters provided in breast cancer pathology reports at a large
teaching hospital in Nigeria were assessed. The corresponding slides were reviewed after the United
Kingdom Royal College of Pathologists guidelines, and results were compared.

ResultsOut of115breast cancer cases, histologic typeof breast carcinomawasconcordantwith the review
type in 53.1% of cases and discordant in 46.9%. Grading was stated in 89.62% of cases, of which 50.5%
werecorrectly graded, 35.8%wereunder-graded, and8.5%were over-graded. Poor fixation andomission
of the mitotic count were the main reasons for discordant grades. A comment on lymph node status was
included in 40% of cases, and lymphovascular invasion was not commented on in 97.4% of cases. Only
26% of the tumors had hormone receptors and/or HER2 tested.

Conclusion Some essential histologic parameters were absent from the histologic reports, and where
present, aproportionwere inaccurate.Attention tospecimen fixationandmethodofgradingand familiaritywith
uncommon breast cancer types are required; all can be facilitated by education and training. The use of a
template/proformais recommended toensurecancerdatasetparametersare included in thepathologyreports.

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

INTRODUCTION

The most common presentation of lesions that
affect the female breast in Nigeria is a symptomatic
breast lump, and malignant tumors compose 20%
to 26% of those lumps.1 There is an increasing
incidence of breast cancer in African countries,
including Nigeria;2 however, the actual burden
of the disease is unknown. This is partly because
there is no existing national program for early
detection and management of the disease. Sys-
tematic collection of high-quality data, including
vital parameters that help to inform patient man-
agement such as grade, histologic type, nodal
status, andhormone receptor andhumanepidermal
growth factor receptor (HER2) status, is required.
Compilation of a complete data set nationwide that
includes these parameters is currently impossible,
becausebreast cancer reportingpractice vary across
hospitals.Aguidelinefor thehandlingandreportingof
breast samples produced by the Nigeria Breast Pa-
thology Working Group3 in 2010 has yet to be circu-
lated, implemented, and evaluated in most centers.

In Africa, only a few countries are known to have
guidelines for reporting breast cancer,3,4 and it is

not known from the available literature how well
pathology reports conform to universally accepted
guidelines for breast cancer reporting. At the
LagosUniversity TeachingHospital, a large tertiary
referral center in Nigeria, attempts to standardize
breast cancer reporting have been ongoing since
2005. Before this time,, 25% of breast carcino-
mas were graded; however, between 2007 and
2011 this increased to an average of 75% of
cases,1 corresponding to an increased collabora-
tion with colleagues in diaspora through various
training and educational initiatives.

The aim of this study, therefore, was to determine
the compliance and concordance of breast cancer
histologic parameters reported at a large Nigerian
laboratory with the cancer data set of the Royal
College of Pathologists (RCPath), United Kingdom.
This is to inform training and education require-
ments for African pathologists and ultimately im-
prove patient management.

MATERIALS AND METHODS

Breast cancer cases were identified from the pa-
thology database of the Lagos University Teaching
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Hospital, Lagos, Nigeria. Data were extracted from
histopathology reports covering a period from Jan-
uary 2011 to March 2013. Only reports of female
patientswithductal carcinoma insitu (DCIS) and/or
invasive carcinomas were included. Representa-
tive tumor slides and paraffin-embedded blocks
were collected and re-embedded, andhematoxylin
and eosin sections were prepared. All tumors were
jointly reviewed by two pathologists (A.M.S., a
United Kingdom specialist breast pathologist; and
A.O.D., a Nigerian pathologist) after the RCPath
guidelines5 to confirm diagnosis, type, grade, and
nodal status. Patients’ ages and clinical data,
where available, were collected from the original
pathology reports. Both pathologists were blinded
to the reported diagnoses. Histologic parameters
on the original histology reports were compared
with results of the histologic review. In addition,
representative tumor areas were selected and
marked for tissue microarray (TMA) construction.

TMA Construction

A manual tissue microarrayer (MTA1; Beecher
Instruments, Sun Prairie, WI) was used to con-
struct the TMAs using 0.6-mm core punches,
with a 1-mm interval between cores, as previ-
ously described.6,7 Two cores in duplicate were
punched out from the marked areas of the
donor blocks (center and periphery of tumor
where possible) and arrayed into the prepunched
holes in the recipient block according to the loca-
tion on the TMA map. Of each TMA block, 3-mm
sections were cut onto Superfrost slides and
numbered sequentially for immunohistochemical
staining.

Immunohistochemistry

Standard immunohistochemistry was done using
four specific monoclonal antibodies for estrogen
receptor (ER; clone NCL-L-ER-6F11; dilution
1:250; Leica, Milton Keynes, United Kingdom),
progesterone receptor (PR; clone PgR 636; di-
lution 1:800; Leica), HER2 (clone A0485CB11;
dilution 3.6 mL:4 mL; Dako, Cambridgeshire,
United Kingdom), and E-cadherin (clone M3612;
dilution 1:100; Dako), as previously described.6,8

The secondary detection system was done using
the Dako Envision Kit, and staining was done using
theDako Immunostainer48. ER/PR/HER2staining
and scoring were done after the guidelines of the
RCPath and the National External Quality Assess-
ment Service as per the standard diagnostic pro-
tocols for the Leeds Teaching Hospitals National
Health Service Trust.5 HER2 borderline 2+ cases
were not subjected to further testing.

RESULTS

A total of 115 breast carcinomas fulfilled the in-
clusion criteria and were reviewed. Table 1 sum-
marizes the percentage of reports that stated the
RCPath cancer data set parameters.

The histologic type was stated in the pathology
report in 27.8% of cases. Where present, this was
concordant in 53.1% of cases and discordant in
46.9%. In 47% of cases, the histologic type was
stated as invasiveductal carcinomawithno further
qualification. On review, invasive carcinoma of no
special typewas themost commonhistologic type,
accounting for 63.5% (73 of 115) of cases. Those
tumors commonly showed diffuse pattern, necro-
sis, lymphocytic infiltrate, and conspicuous mito-
ses (Fig 1A). This was followed by the mixed type,
accounting for 14.8% (17 of 115). DCIS was seen
as the sole lesion in 7% (8 of 115) of cases.
Concomitant DCIS was infrequently commented
on. No cases of pure lobular carcinoma in situ or
pleomorphic lobular carcinoma in situ were iden-
tified. The four cases of invasive pleomorphic lob-
ular carcinoma were not recognized by the original
reportingpathologist. E-cadherinwasnegative in all
invasive lobular carcinoma cases identified. A high
proportion of metaplastic carcinoma, 14.8% (17 of
115) was noted (Table 2).

With respect to grading, 89.62% lesions were
graded in the original report; 50.5%were correctly
graded, 35.8%were downgraded, and 8.5%were
upgraded. Detailed analysis showed that under-
grading was due to omitting or under-scoring the
mitotic count together with overemphasizing tu-
bule formation (Figs 1B and 1C).

The macroscopic tumor size was available in all
cases, but this was not confirmed or revised on
the basis of the microscopic findings. No reports
included a figure for the whole tumor size. A
comment on lymph node status was available in
40% of cases.

On staining for hormone receptors and HER2,
26.9% of cases were ER positive (Fig 1D), 15.8%
PRpositive (Fig 1E), 6.1%HER2 score 3+ (Fig 1E),
and5.1%borderline2+.Only26%of the115cases
reviewed had prior hormone receptor and HER2
testing done. This number was insufficient to ade-
quatelyassessforconcordanceofmarkerexpression.

DISCUSSION

Breast cancer in Africa is an ever-increasing
health issue,andaccuratediagnosis and reporting
are the first steps toward improved patient man-
agement. InWestern countries, guidelines for stan-
dardized pathology reporting have been in use for
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decades. Only a few African countries, such as
Nigeria and Uganda, are known to have published
guidelines for reporting breast cancer,3,4 and the
issue of lack of national guidelines has also been
recently raised in other countries, including Ghana
(A. Titloye, personal communication, December
2013). So far, no evaluation of the implementation
of the available guidelines has been attempted in
any African center. This article provides informa-
tion, for the first time to our knowledge, on the
adequacy of breast cancer reporting in Nigeria as
compared with the cancer data set of the RCPath.

Grading was consistently reported in approxi-
mately 90% of reports, and this is a major advance.
At the commencement of efforts to assess and
includegrade inNigerian reports a fewyears back,
onlyaminorityof reportscommentedon thegrade.1

The current study, however, reveals that further
training in grading is required, because grade was
accurately assessed in only half of the reports. The
nodal status, which is recognized to be the most
important prognostic parameter in breast carci-
noma, was stated in less than half of the cases
(40%). Other important histologic parameters,
such as lymphovascular invasion and state of the
relevant surgical margins, were often absent.

Under-grading, the major reason for discordant
grading in this series, was predominantly due
to omission/under-scoring of the mitotic count
and relying on tubule formation as the main pa-
rameter for grading (Figs 1B and1C). Poor fixation
was evident in the majority of sections examined;
this is a recognized cause for under-scoring the
mitotic count, missing vascular invasion as well
as under-scoring hormone receptors and HER2
immunohistochemistry.9,10 Since this study, pro-
tocols for adequate fixation have been imple-
mented at the Lagos laboratory. In addition,
training on the components of grading and impor-
tance of using tissue referencecells for comparison

is being instituted by United Kingdom pathologists
via a voluntary external quality assessment (EQA)
scheme that runs twice a year in Nigeria.

The study also highlights the importance of rec-
ognizing which data should be included in the
pathology report and how to accurately assess
them, for example, recognizing special types of
breast cancer and the role of immunohistochem-
istry (eg, E-cadherin) in confirming the diagnosis. In
this context, theuseof proformawouldbe valuable
as aide-mémoire for the practicing pathologist.

The minimum data set that must appear on pa-
thology reports to adequately plan therapy and
determine prognosis includes the following vital
parameters: size of tumor (in the largest dimen-
sion), distance between tumor and the nearest
radial margin, histologic type of tumor, histologic
grade, the presence or absence of vascular in-
vasion, and nodal status.5,11,12 Our study showed
that some of these important parameters were
absent in many reports (Table 1). The histologic
type, where stated, was accurate in 53.1%. His-
tologic type has been shown worldwide to be the
most consistently reported element in breast can-
cer, with tumor size, grade, and margin reported
with less consistency.13-15

The use of proformas is widely accepted as a
practice that increases the adequacy of apathology
report. In a study by Idowu et al,15 2,125 cancer
reports were reviewed in 86 institutions across the
United States; 31.2% of reports had some vital
element(s) missing. Institutions in which checklists
were routinely used reported a higher rate of com-
plete reports than those who were not routinely
using checklists (88% v 34%). Extent of invasion
and status of resection margin were more likely to
be missing in the incomplete reports. Mathers
et al16 also reported a significant improvement in
the completeness of histopathologic reporting in
breast cancer cases after the introduction of a
structured standard proforma. The use of proforma
for cancer reporting should be encouraged in all
African histopathology laboratories to ensure com-
pleteness of reports. The RCPath cancer data set
proforma is available to download, free of charge,
from the RCPath website.17

In Nigeria, efforts to standardize histopathology
reports are ongoing. Standardization of breast
cancer reporting, in particular, has been a priority
since 2005 and received a boost in 2010 with the
production of a booklet onminimum standards for
breast cancer reporting.3 This was initiated by a
Nigerian Breast Pathology Working Group formed
at a workshop on quality assurance in breast

Table 1 –Percentage of Royal College of Pathologists CancerData Set Parameters Stated on
the Original Pathology Report of the Studied 115 Cases

Tumor Parameter Stated (%) Not Stated (%)

Type 27.8 72.2

Size 100 (macroscopic only) 0

Grade 89.62 10.38

Lymphovascular invasion 2.6 97.4

Margins 50.4 49.6

Lymph node status 40 60

ER/PR/HER2 26 74

Abbreviations: ER, estrogen receptor; HER2, human epidermal growth factor receptor 2; PR, pro-
gesterone receptor.
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pathology for pathologists and medical laboratory
scientists from all over the country. Many centers,
however, continue to use different methods of
reporting because of lack of follow-up training.
Diagnostic EQA schemes are also known to help
with diagnostic quality assurance and education.
There is no compulsory EQA scheme in Nigeria.
However, sinceMay2011,avoluntaryEQAscheme

has been running regularly twice a year in the
country.18 Slide sets (23 to 25 cases) are circulated
throughout the country, with provision for a confi-
dential online response via the EQA page of the
course website. Working closely with Nigerian and
United Kingdom counterparts as facilitators, re-
gional EQA meetings are held to review the cases.
Although there are challenges of running an EQA

Fig 1 –

Histologic and
immunohistochemical
features of the Nigerian
breast cancer. (A) A typical
example of an invasive
ductal carcinoma grade 3,
showing syncytial growth
pattern, marked nuclear
pleomorphism, and
frequentmitoses. (B) A low-
power exampleof anunder-
graded invasive carcinoma
(grade 1 on the original
report) as a result of the
prominent tubule
formation. (C) A high-power
view of the same tumor
showing marked nuclear
pleomorphism and
conspicuous mitoses. This
tumor was classed as grade
3 after histologic review. (D)
Estrogen receptor strongly
positive, (E) progesterone
receptor patchy positivity,
and (F) human epidermal
growth factor receptor
2–positive invasive
carcinomas in tissue
microarrays.
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scheme without regulatory bodies, the educational
aspect has positively affected both trainees and
trainers alike.

Isolated efforts at quality assurance are helpful but
cannot produce a sustainable improvement in
diagnostic pathology services in the country. A
type of regulatory support provided by the RCPath
and UK National External Quality Assessment
Service would be welcome. Structured support
from willing professional bodies, such as the

Association of Clinical Pathologists and Interna-
tional Academy of Pathology (IAP) and/or its di-
visions that can work with the local professional
bodies, like the African Divisions of the IAP (eg,
West African Division of the IAP and East African
Division of the IAP) and African Colleges of Pa-
thology, would help establish quality assurance
processes in those African countries that require
this type of support

In conclusion, vital histopathologic parameters,
such as tumor type, grade, vascular invasion,
and nodal status, can be missing or inaccu-
rate within African histopathology reports. In
recent years, despite infrastructural and socioeco-
nomic challenges in Nigeria, moderate progress
has been made toward the standardization of
breast cancer reporting. This has largely been
influenced by exposure to more training opportu-
nities within and outside the country. A structured
consistent approach to education, training, and
quality assurance issues is needed to produce
a sustained improvement in diagnostic pathology.
The use of proformas, with the inclusion of all
the main parameters, would ensure adequacy of
reports.
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Childhood Cancer Mortality in India:
Direct Estimates From a Nationally
Representative Survey of Childhood
Deaths

abstract

Purpose Although most children with cancer live in low- and middle-income countries, measurements of
childhood cancer burden in such countries have been restricted to incidence rates from a few subnational
cancer registries andmortality rates from vital statistics.We aimed to provide alternative burden estimates
by using nationally representative longitudinal survey–derived mortality rates.

MethodsWeexaminedcancer deaths in childhood (1month to14years of age) in theMillion DeathStudy, a
cohort of > 27,000 pediatric deaths in India on the basis of enhanced verbal autopsies. All deaths po-
tentially due to childhood cancer were identified. Two pediatric specialists independently categorized
deaths as definite, probable, possible, or unlikely cancer related. From definite and probable deaths, we
estimated national and regional mortality rates attributable to childhood malignancies. Data on symptoms
and health care–seeking behavior were abstracted from closed-ended questions and caregiver narratives.

Results Of 700 included deaths, 189 were classified as definite or possibly cancer related. Thek-statistic
between reviewerswas0.75 (95%CI, 0.71 to0.78). From thesedeaths,weestimated that in 2010,13,700
were a result of childhood cancer in India, which led to amortality rate of 37 (95%CI, 31 to 42) per million
population per year, which exceeds many prior estimates of mortality and even some estimates of in-
cidence. Disparities between mortality estimates were widest in northeast India and for brain tumors. A
preponderance of male deaths was seen (male:female ratio, 1.6:1).

Conclusion The burden of childhood cancer in India is substantially higher than previously suggested. This
information will aid advocacy for national strategies aimed at improving outcomes for Indian children with
cancer.

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

INTRODUCTION

Significant progress has been made in the treat-
ment of pediatric cancer;. 80%of children inhigh-
income countries (HICs) now achieve 5-year
survival.1,2 These advances have not been fully re-
alized in low- andmiddle-incomecountries (LMICs),
where themajority of children with cancer reside.3,4

A major impediment to improving LMIC pediatric
oncology outcomes is the paucity of data on the true
burden of childhood cancer in these settings.5 This
deficit hampers efforts to place childhood cancer on
LMIC public health agendas and hinders the design
and implementation of effective national childhood
cancer strategies.5

In HICs, pediatric cancer incidence rates are
determined by high-quality population-based

cancer registries, whereas cancer mortality
rates are usually determined through systems
of death registration or vital statistics.2 Link-
ages between these two data sources provide a
more complete picture of the cancer burden
in a population. Estimations in LMICs is prob-
lematic given the paucity of registries and vital
statistics. For example, in 2006, population-
based cancer registries covered only 8% of
populations in Asia and 11% in sub-Saharan
Africa; when only high-quality registries are
considered, proportions were 5% and 2%, re-
spectively.6 Even where high-quality registries
exist, poor access to health care and diagnos
tic tools may still result in substantial under-
estimates of the actual incidence rates of child-
hood cancer. Where systems of death registrations
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exist, deaths still may be unreported and cause
of death data lacking.7

We aimed to estimate the burden of childhood
cancer in a specific LMIC (India) by using a meth-
odology that focused on childhood cancer mor-
tality and did not depend on cancer registries or
vital statistics data bases. We used verbal autopsy
reports from the Million Death Study (MDS), a
unique,nationally representative, and longitudinal
survey of . 14 million people.

METHODS

Million Death Study

Details of the MDS design, statistical and epi-
demiologic methods, and preliminary results
pertaining to overall cancer mortality have been
reported elsewhere.8,9 In brief, as part of the
overall MDS, the Registrar General of India
introduced a detailed verbal autopsy instrument
into its nationally representative Sample Regis-
tration System (SRS) as a part of generating
national vital statistics. The SRS comprised
6,671 small areas randomly chosen from ap-
proximately 1 million areas delineated by the
1991 census, each in turn comprising approx-
imately 1,000 individuals. All individuals within
the chosen areaswere enumerated; subsequent
births and deathswere documented everymonth
by a local part-time enumerator and indepen-
dently surveyed twice a year by one of 800
full-time Registrar General of India supervisors
(nonmedical graduates). Deaths were docu-
mented between 2001 and 2003 and then be-
tween 2004 and 2014 in a new SRS sampling
frame. Each surveyor who visited an SRS area
recorded from appropriate informants a written
narrative in the local language that described
events preceding thedeath in addition to closed-
ended questions related to key symptoms. Sepa-
rate instruments were used for deaths in children
age 1 month to 14 years on the basis of a World
Health Organization multicountry validation study
of verbal autopsy for commoncauses of childhood
death.10

For each MDS death, each local language narra-
tive and corresponding symptom data were
electronically scanned and sent to two of 130
collaborating physicians trained in disease cod-
ing. These physicians independently assessed
the most likely underlying cause of death by
assigning a three-character code from the Inter-
national Classification of Diseases, Tenth Revision
(ICD-10).11 Disagreements were resolved by anon-
ymous reconciliation; a third senior physician ad-
judicated persistent differences.

Identification of Deaths as a Result of Childhood
Cancer

We aimed to identify all pediatric (age 0 to 14
years) deaths due to malignancy reported in the
MDS between 2001 and 2003. First, all MDS
deaths that potentially resulted from childhood
cancer were assembled by identifying those that
met at least one of the following three criteria: final
cause of death attributed to cancer, final cause of
death attributed to a nonmalignant cause post-
reconciliation despite being attributed to cancer
by one of the two initial assessing physicians, and
nonmalignant causes of death a priori identified
as difficult to differentiate from malignant causes
by verbal autopsy. This latter criteria included the
following causes of death: epilepsy (ICD-10 G40),
neurologic deficits (ICD-10 R56), anemia (ICD-10
D50 to D64), sepsis or fever of unknown origin
(ICD-10 A41, R50) if accompanied by pallor, and
nutritional or ill defined (ICD-10 R96, R99) if
accompanied by fever. Deaths within the first
month of life were excluded given the rarity of
cancer and high prevalence of infectious and
congenital causes of mortality in this population.

Both the narratives of events that led to death and
the closed-ended questions on symptoms, risk
factors, disease history, and demographic char-
acteristics were retrieved for all deaths that met
these criteria. Professional translators translated
the narratives into English. A pediatric oncologist
(S.G.) and pediatric infectious disease specialist
(S.K.M.) independently reviewed and classified
each cause of death into one of four categories:
definitecancer (provenbydiagnostic testing),prob-
able cancer (likely given clinical description and
epidemiology but unproven by diagnostic testing),
possible cancer (possible given clinical description
and epidemiology but other nonmalignant causes
also likely), and unlikely or definitely not cancer
(other nonmalignant causes likely or confirmed by
diagnostic testing). Reviewers were blinded to the
original causes of death assigned in the MDS.
Discrepancies were resolved through discussion.
Agreement was assessed by using the k statistic.12

Subsequent analyses were restricted to definite
or probable deaths from cancer. Several data
variables were abstracted from the narratives,
which included symptom duration, type of treat-
ment received, note of caregiver financial diffi-
culties, and location of death. The highest level of
health care accessed was also abstracted, with
hospital-based care superseding care delivered
by local health care workers. Hospitals were
categorized as governmental, private, or other/
unknown.
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Estimation of Total Number of Pediatric Cancer
Deaths

The absolute number of deaths from cancer in
childhood at a national level was derived by ap-
plying age- and sex-specific proportions of pedi-
atric cancer deaths in the 2001 to 2003 MDS to
2010 United Nations estimates of all-cause pedi-
atric deaths in India.13-16 These estimates were
chosen due to proximity to the 2011 census.
Despite census data that referred to population
counts and not deaths, this estimate allowed us
to correct for slight undercounts in total SRS-
reported death rates. This correction process
has been described previously.17 As reported pre-
viously, deathsmissed by theMDS (approximately
12%) were due to family outmigration or from
incomplete field records.18 Total pediatric deaths
were portioned into region-specific total deaths by
using the relative SRS pediatric deaths for 2007 to
2009.19 The age-sex–specific proportion of pedi-
atric cancer deaths to total pediatric deaths in the
current survey were weighted for the sampling
probability of population selection for each rural
or urban stratum per state, although such weight-
ing made little difference because the study was
nationally representative. Crudemortality ratesper
million population were calculated. Rates were
standardized to the world population for compar-
ison with other estimates.20

SRS enrollment was voluntary, and its confiden-
tiality and consent procedures are defined as part
of the Registration of Births andDeaths Act, 1969.
Oral consent was obtained in the first SRS sample
frame. Families were free to withdraw from the
study; compliance was nonetheless . 95%. The
study was approved by the review boards of the
Post-Graduate Institute of Medical Education and
Research, St Michael’s Hospital, and the Indian
Council of Medical Research. Statistical analyses
were performed with SAS version 9.4 software
(SAS Institute, Cary, NC).

RESULTS

A total of 700 deaths met initial MDS inclusion
criteria: 212 attributed to cancer, 20 to a final
nonmalignant cause by reconciliation or adjudi-
cation despite one reviewing physician’s attribu-
tion to cancer, and 468 to causes of death or
symptoms similar to a potential malignancy. After
categorization and resolution of discrepancies,
189 deaths were classified as either definitely
(n = 109) or probably (n = 80) a result of cancer.
These 189 deaths comprised the final study co-
hort. Eighty-five deaths were categorized as pos-
sibly cancer related, with the remaining 426

classified as unlikely or definitely not cancer re-
lated. The weighted k between the two reviewers’
categorizations was 0.75 (95% CI, 0.71 to 0.78).
The flow of case selection is illustrated in Figure 1.
Forty-nine deaths originally attributed to cancer by
the MDS were categorized as either possibly or
unlikely/definitely not cancer; 26 deaths originally
attributed as nonmalignant causes by the MDS
were categorized as definitely or probably cancer
related. The most common causes were fever of
other andunknownorigin (n=6 [23%]), ill defined
and unspecified (n = 5 [19%]), and other anemias
(n = 5 [19%]). The full list of MDS-attributed
causes of death for these 26 patients are shown
in the Data Supplement. The demographic char-
acteristics of the final study cohort are listed in
Table 1.

A total of 13,700 (95% CI, 11,800 to 15,700)
pediatric cancer deaths were estimated in India
in 2010. The national rate of pediatric cancer
deaths was 37 (95% CI, 31 to 42) per million
population. When standardized according to the
world standard population for children age 0 to
14 years, a mortality rate of 39 (95% CI, 33 to 44)
per million population was obtained. Regional
deaths and cancer mortality rates are illustrated
in Figure 2. The number of study deaths and
corresponding national-level death estimates
and mortality rates by cancer subgroups are
shown inTable2.Comparisons to selected Indian
and HIC population-based cancer registries are
shown in Table 3.

A total of 158 (83.4%) MDS patients experienced
symptoms preceding death for . 1 month’s du-
ration. Some level of health care was received by
183 (96.8%) patients before death (Table 4).
Treatment of any form was received by 153
(81.0%) patients. The delivery of blood products
wasnoted in28 (14.8%)patients andantibiotics in
19 (10.1%). Cancer-directed therapy was rarely
delivered: Only 36 (19.0%) narratives noted the
receipt of surgery, eight (4.2%) the receipt of
chemotherapy, and three (1.6%) the receipt of
radiation. One hundred eleven (58.7%) narratives
noted thedeliveryof somemedical therapywithout
further detail. Traditional or alternative therapy
was noted in 16 (8.5%) patients and financial
difficulties in 19 (10.1%). Death occurred at home
in the majority of narratives (n = 109 [57.7%]). A
further 49 (25.9%) deaths occurred in health care
facilities, although one (0.5%) occurred en route
to thehospital. The location of deathwas unknown
in the remaining 30 (15.9%) narratives. No sig-
nificant differences were found by sex in symptom
duration (. 1 month: boys, 95 of 116 [81.8%];
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girls, 63 of 72 [(87.5%]; P = .31), receipt of any
treatment (boys, 96 of 117 [82.1%]; girls, 57 of
72 [79.2%]; P = .62], or location of death (deaths
at home: boys, 68 of 97 [70.1%]; girls, 41 of
61 [67.2%]; P = .70).

DISCUSSION

By using verbal autopsies from a nationally rep-
resentative cohort and a rigorous process of reas-
sessment of the causes of death, we aimed to
characterize the burden of childhood cancermor-
tality in India. We found highermortality rates than
reported in the past and, in some instances, that
evenexceededestimates of incidenceprovidedby
population-based cancer registries. Although this
may reflect true differences between the national
mortality rate and rates in specific smaller geo-
graphic areaswith nonrepresentativepopulations,
underdiagnosis and under-registration are also
likely to play a role.

We determined an overall age-standardized mor-
tality ratedue to pediatric cancer of 39 (95%CI, 33
to 44) per million population per year. This rate is
higher than those reported frommost jurisdictions
(Table 3). This disparity was most pronounced in
certain malignancies and in certain regions. For
CNS tumors, the MDS-derived mortality rate was
nine per million population per year, a rate dis-
tinctly higher than even the incidence rates re-
ported by several cancer registries. Explanatory
factors include the difficulty in diagnosing CNS
tumors without expensive diagnostic modalities,
such as computed tomography scans, and the
variation between registries in their inclusion of
benignCNSmalignancies.Combining information

from six local administrative areas, the Indian
Council of Medical Research reported a mortality
rate attributable to childhood cancer in northeast
India of 19 per million population per year.21 The
equivalent MDS-derived rate for the northeast re-
gion ismore than twice ashighat 39 (95%CI, 18 to
60) per million population.

Even where high-quality cancer registries exist,
multiple steps are required to capture pediatric
cancer diagnoses.25 Caregivers must seek med-
ical attention, and health care workers must refer
patients to tertiary centers capable of diagnosing
malignancies. Only upon a correct cancer diag-
nosis cana tertiary center register thepatient case.
Vital statistics depend on similar steps. Breaks in
this chain of events may occur at any step, which
leads to underestimates of true incidence or mor-
tality rates.25 Such underestimates are likely to be
substantial in settings with barriers to accessing
high-quality health care. These issues have been
noted not only in India but also across various
LMICs.26,27

Our methodology that used MDS data overcomes
many, but not all of these limitations. First, given
the nationally representative sampling of theMDS,
national estimates of childhoodcancer burdenare
possible. Second, all causes of death, in addition
to cancer, are captured. Consequently, the MDS-
based analyses will have captured several groups
of children with cancer missed by cancer regis-
tries: those with confirmed malignancies diag-
nosed at facilities that do not report to registries
and those whose signs and symptoms were a
result of a malignancy but who did not undergo
diagnostic testing. Efforts to capture this latter

Cause of death and/or
symptom complex suspicious

for underlying cancer
(n = 468)

Deaths attributed by the
MDS to noncancer cause

despite cancer attribution by
one physician assessor

(n = 20)

Deaths potentially attributable to
childhood cancer

(n = 700)

Final study cohort
(N = 189)

Possible
(n = 85)

Unlikely
(n = 426)

Probable
(n = 80)

Definite
(n = 109)

Deaths attributed by the
MDS to cancer

(n = 212)

Fig 1 –

Identification of Million
Death Study (MDS) deaths
attributable to childhood
cancer.
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group included both the initial review of verbal
autopsies by MDS physicians and the indepen-
dent re-review of candidate deaths by two pedia-
tric specialists. This resulted in the reclassification
of a small, but significant number of deaths.

Despite this rigorous re-review,misclassificationof
deaths is still certain to have played a role in the
current analyses. Such misclassification is of par-
ticular concern in hematologic malignancies, in

which the presenting symptoms (fever, malaise,
hemorrhage) have substantial overlap with those
of more common, infectious causes of death.
Other authors have noted that disparities in
registry-derived incidence rates of pediatric leu-
kemia between LMICs and HICs are wider than
when comparing the incidence of more recogniz-
able tumors that present with, for example, en-
larging masses.25 Despite these limitations, these
figures are, to our knowledge, the most nationally
representative derived from primary data in India
to date. With an appropriate degree of uncertainty
because of the possibility of misclassification,
these figures suggest a burden of childhood can-
cer mortality in India that is substantially higher
than previously reported.

Several additional findings merit discussion. First,
themale to female ratio among deaths attributable
to childhood cancer was 1.6:1. By contrast, pre-
vious MDS analyses of childhood mortality have
identified amarked excess of female deaths.14 For
example, death as a result of both diarrheal dis-
eases and pneumonia was nearly 50% higher in
girls than in boys, whereas measles deaths were
nearly 70% greater in girls than in boys.15,16 This
preponderance of female deaths has been attrib-
uted to the impact of sex preferences on health
care–seeking behavior; previous studies have
shown a correlation between areas with higher
excess mortality rates among young girls and
those with lower female:male sex ratios for second
births after a boy, a marker of the presence of sex-
selective abortion.14,28 The same phenomenon is
likely responsible for the male preponderance
seen in the current study. Preferentially accessing
health care for boys may lead to lower mortality
rates for conditions where treatment is both rela-
tively simple to deliver and effective (eg, diarrheal
diseases). In settings where childhood cancer
treatment is limited or unavailable, the same sex-
based health care–seeking preference for cancer
may lead to an increased probability of a correct
cancer diagnosis being made without increasing
the probability of cure.

Second, the MDS verbal autopsy narratives in-
dicated that the duration of symptoms experi-
enced by cohort patients exceeded 1 month in
. 80% of deaths. This finding supports previous
conjecture that delayed diagnosis is a significant
issue in LMIC children with cancer.29 Although
the impact of prolonged times to diagnosis in HICs
is still under debate, previous authors have sug-
gested that they represent a major barrier to cure in
LMICs, which results in advanced stage and poor
performance status at diagnosis.29-31 Similarly,

Table 1 – Characteristics of Final Cohort of Million Death Study Deaths Categorized as
Childhood Cancer Related

Childhood Cancer–Related Death, No. (%)

Definite or Probable
(n = 189)

Definite
(n = 109)

Age at death

1-59 months 82 (43) 45 (41)

5-9 years 45 (24) 27 (25)

10-14 years 62 (33) 37 (34)

Sex

Male 117 (62) 69 (63)

Female 72 (38) 40 (37)

Urban v rural

Urban 29 (15) 21 (19)

Rural 160 (85) 88 (81)

Geographic location

East 57 (30) 30 (28)

Central 49 (26) 29 (27)

West 25 (13) 17 (16)

South 23 (12) 15 (14)

North 22 (12) 11 (10)

Northeast 13 (7) 7 (6)

Location of death

Home 128 (68) 69 (63)

Heath care facility 47 (25) 33 (30)

Other 14 (7) 7 (6)

Malignancy type

Leukemia/lymphoma 94 (50) 53 (49)

Leukemia 66 (35) 43 (40)

Lymphoma 27 (14) 10 (9)

Unknown 1 (0.5) 0 (0)

Solid tumor 49 (26) 26 (24)

Neuroblastoma 4 (2) 2 (2)

Wilms tumor 1 (0.5) 1 (1)

Sarcoma 17 (9) 8 (7)

Retinoblastoma 5 (3) 5 (5)

Unknown/other 22 (12) 10 (9)

CNS tumor 46 (24) 30 (28)
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although nearly all of the MDS cohort (96.8%)
accessed some level of health care, only a small
number received any cancer-directed therapy.
Though thesenumbers should be consideredwith
caution given their dependence on open-ended
caregiver narratives and the inability to generalize
them to childrenwho experienced cure (see next),
they nonetheless provide a first population-based
lookat the trajectoryexperiencedbyLMICchildren
who succumb to cancer.

Third, although the ability of verbal autopsies and
multiple independent physician coders to identify
major causes of death correctly has been estab-
lished in both adults and children,10,32 the iden-
tification of uncommon causes ofmortalitymay be
more difficult. Our technique, which involved cen-
tral re-review of deaths by the appropriate special-
ist physicians, represents a method by which rare
causes of deathmay bemore accurately captured
and thus extends the utility of verbal autopsies.

Central

Mortality rate = 32 (23-41)
  Girls = 22 (11-32)
  Boys = 42 (28-56)
Deaths = 4,337
  Girls = 1,369
  Boys = 2,969

West

Mortality rate = 35 (21-49)
  Girls = 14 (3-26)
  Boys = 54 (30-78)
Deaths = 1,761
  Girls = 341
  Boys = 1,420

India Totals

Mortality rate = 37 (23-50)
  Girls = 28 (22-35)
  Boys = 44 (36-52)
Deaths = 13,725
  Girls = 5,079
  Boys = 8,648

South

Mortality rate = 26 (15-37)
  Girls = 18 (5-32)
  Boys = 34 (17-50)
Deaths = 1,689
  Girls = 577
  Boys = 1,112

East

Mortality rate = 46 (34-58)
  Girls = 44 (28-60)
  Boys = 48 (30-65)
Deaths = 3,824
  Girls = 1,775
  Boys = 2,049

Northeast

Mortality rate = 39 (18-60)
  Girls = 33 (4-61)
  Boys = 46 (14-77)
Deaths = 538
  Girls = 223
  Boys = 316

North

Mortality rate = 54 (31-77)
  Girls = 60 (24-95)
  Boys = 49 (20-78)
Deaths = 1,576
  Girls = 794
  Boys = 782

Mortality Rate

(per 1,000,000 live births)
< 30
30-40
> 40

Table 2 – StudyDeaths, EstimatedNational-LevelDeaths, andMortalityRate (permillionpopulation)Attributable toChildhoodCancer,PresentedbySexand
Rural Location

No. of Study Deaths No. of Estimated Deaths, India 2010* Mortality Rate/Million Population (95% CI)

Overall Male Female Urban Rural Overall Male Female Urban Rural Overall Male Female

All cancers 189 117 72 29 160 13,700 8,600 5,100 2,500 11,200 37 (31-42)† 44 (36-52) 28 (22-35)

LL 94 61 33 9 85 6,900 4,500 2,400 600 6,300 18 (15-22) 23 (17-29) 13 (9-18)

Solid tumor 48 26 22 8 40 3,500 1,900 1,600 800 2,700 9 (7-12) 10 (6-13) 9 (5-12)

CNS tumor 47 30 17 12 35 3,400 2,300 1,200 1,200 2,200 9 (6-12) 12 (7-16) 7 (3-10)

NOTE. All-cancer mortality rate ratio (male:female) was 1.4 in the urban population and 1.7 in the rural population.
Abbreviation: LL, leukemia/lymphoma.
*Estimated deaths overall may not match subgroup totals due to rounding.
†Thirty-nine (95% CI, 33 to 44) per million population once age standardized against the world population for ages 0 to 14 years.

Fig 2 –

Estimated national-level
deaths and mortality rates
due to childhood cancer in
India by region.
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Although theexternal validity of ourmethodology is
impossible to determine given the absence of a
gold standard, the high rate of agreement between
the two reviewers (k = 0.75; 95%CI, 0.71 to 0.78)
provides reassurance.33Of note, the two reviewers
represented different areas of specialty: pediatric
cancer (the condition of interest) and pediatric
infectious disease (the most likely area of mis-
classification). Concordance between the two
specialists, therefore, lends greater face validity.
Similar techniques were used to identify deaths
attributable to rabies and may be used in future
studies of rare diseases.34

Additional limitations should be noted. The abso-
lute number of identified deaths was relatively
small, particularly when subdividedby geographic

region. Thus, although geographic variation in
childhood cancer mortality rates are plausible
given large socioeconomic differences across
India, they should be viewed as hypothesis gener-
ating only and await confirmation in future studies.
Similarly, disparities by cancer type should be
viewed with a degree of caution. The current co-
hort did not include childrenwho survived cancer;
therefore, we were unable to estimate childhood
cancer incidence rates in India. Finally, limita-
tions of verbal autopsies include a potential inability
to capture homeless populations, dependency
on caregiver recall accuracy, and appropriate
translation.

In conclusion, these analyses provide national
estimates of the burden of childhood cancer mor-
tality in India that are substantially higher than
those previously documented. These rates can be
used by childhood cancer advocates and policy-
makers to both encourage and design national
childhood cancer strategies and to improve the
outcomes of LMIC children with malignancies.
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Table 3 – Comparison of MDSMortality Rates (per million population) to Incidence andMortality Rates Derived From Various Indian Cancer Registries and
Vitals Statistics Data Bases and Select High-Income Country Cancer Registries

Incidence (Cancer Registries) or Mortality (MDS)

Leukemia/Lymphoma CNS Tumors All Cancers Mortality Rate

Male Female Male Female Male Female Male Female

Bhopal (central) 29 23 3 9 58 55 16 12

Delhi (north) 76 28 15 11 145 76 25 12

Bangalore (south) 51 32 17 10 87 69 17 16

Chennai (south) 92 47 17 10 150 97 23 26

Ahmedabad* (west) 19 14 6 0 51 23 12 36

Barshi (west) 42 24 9 4 69 53 46 42

Mumbai (west) 52 37 21 14 105 79 39 29

Northeast (northeast) 20 21 0 5 39 51 21 17

India MDS (95% CI) 23 (17 to 29) 13 (9 to 18) 12 (7 to 16) 7 (3 to 10) — — 44 (36 to 52) 28 (22 to 35)

United Kingdom† 61 36 147 33

Ontario, Canada‡ 62 31 144 28

NOTE. Incidence andmortality rates are standardized for the world population and expressed permillion population. Registry andmortality figures are taken from reports from the
National Cancer Registry Program of the Indian Council of Medical Research.7,21 Figures from Bangalore, Barshi, Bhopal, Delhi, and Mumbai are based on the period 2001 to
2003; northeast, 2003 to 2004; and Ahmedabad, 2004. Northeast comprises six population-based cancer registries: Aizawl District, Dibrugarh District, Kamrup Urban District,
Silchar Town, Imphal West District, and Sikkim State. Representing Indian regions as shown in Figure 2.
Abbreviation: MDS, Million Death Study.
*Ahmedabad district other than Ahmedabad urban.
†Incidence rates are based on the period 1996 to 2005 and mortality rates on 1995 to 2004.22,23

‡Based on the period 2000 to 2004.24

Table 4 – Highest Level of Health Care Accessed Before
Death Attributable to Childhood Cancer (n = 189)

No. (%)

Hospital 156 (82.5)

Governmental 23 (12.2)

Private 27 (14.3)

Other 106 (56.1)

Local health care worker 27 (14.3)

None/unknown 6 (3.2)
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Prevalence of Triple-Negative Breast
Cancer in India: Systematic Review and
Meta-Analysis

abstract

Purpose There is considerable variation in prevalence rates of triple-negative breast cancer (TNBC)
reported by various studies from India. We performed a systematic review and literature-based meta-
analysis of these studies.

Methods We searched databases of Medline, Scopus, EMBASE, and Web of Science for studies that
reported on the prevalence of TNBC in India that were published between January 1, 1999, and December
31, 2015. We extracted relevant information from each study by using a standardized form. We pooled
study-specific estimates by using random-effects meta-analysis to provide summary estimates. We ex-
plored sources of heterogeneity by using subgroup analyses and metaregression.

Results Data were obtained from 17 studies that involved 7,237 patients with breast cancer. Overall
combined prevalence of TNBC was 31% (95% CI, 27% to 35%). There was substantial heterogeneity
across the studies (I2 of 91% [95% CI, 88% to 94%]; P < .001) that was not explained by available study
level characteristics, including study location, definition of human epidermal growth factor receptor 2 or
estrogen receptor, mean age of participants, proportion of patients with premenopausal cancer, grade 3
disease, or tumor size > 5 cm. Overall combined prevalence of hormone receptor–positive and human
epidermal growth factor receptor 2–positive breast cancer was 48% (95% CI, 42% to 54%) and 27%
(95% CI, 24% to 31%), respectively. There was no evidence of publication bias.

Conclusion Prevalence of TNBC in India is considerably higher compared with that seen in Western
populations. Asmany as as one in threewomenwith breast cancer could have triple-negative disease. This
finding has significant clinical relevance as it may contribute to poor outcomes in patients with breast
cancer in India. Additional research is needed to understand the determinants of TNBC in India.

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

INTRODUCTION

Breast cancer is a heterogeneous disease with
different biologic subtypes that are recognized
by gene expression profiling studies. Clinically,
these subtypes are characterized on the basis
of expression of estrogen receptor (ER), pro-
gesterone receptor (PR), and human epider-
mal growth factor receptor 2 (HER2). Triple-
negative breast cancer (TNBC) is an aggressive
subtype that is defined by lack of expression of
ER and PR as well as absence of overexpressed
or amplified HER2.1 TNBC accounts for approx-
imately 12% to 17% of all invasive breast cancers
in Western populations.1 TNBC occurs more fre-
quently in younger women and is associated with
higher histologic grade and more advanced
disease.1,2 InNorthAmerica, it ismore frequently
seen in women of African American ethnicity
compared with other ethnic groups.2-5

Breast cancer is the most common cancer in
India.6 For example, in 2012, it is estimated
that approximately 145,000 new patients were
diagnosed with breast cancer in India, and
nearly 70,000 women died of the disease.7

Age-standardized 5-year breast cancer survival
for Indian women diagnosed with breast cancer
is 60% compared with . 80% in Western coun-
tries.8Whereasbreast cancer incidenceseems to
be increasing in the country, epidemiology of the
disease is inadequately studied.9 Prevalence of
TNBC in India is reported to be higher than that
observed inWestern populations; however, there
is considerable variation in prevalence rates re-
ported by studies from the region. It is important
to obtain a reliable summary estimate of the
prevalence of TNBC in India to address the
growing burden of breast cancer in the country.
Hence, we conducted a systematic review and
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literature-based meta-analysis of studies that
reported on the prevalence of TNBC in India.

METHODS

Search Strategy

Studies that reported on the prevalence of TNBC
in India that were published between January 1,
1999, andDecember 31, 2015, were identified by
using Medline, Scopus, EMBASE, and Web of
Science databases (performed by G.S.S. and
H.P.). Preferred Reporting Items for Systematic
Reviews and Meta-Analyses guidelines were fol-
lowed for article search and reporting. Computer-
based search used combinations of the following
medical subject headings and keywords: triple
negative, breast cancer, and India.

Study Eligibility

We included studies in the meta-analysis if the
following criteria were met: provided data on pa-
tients with breast cancer in India and described
prevalence of triple-negative tumor subtype in the
study population. We excluded studies that were
comprised of patients with inflammatory breast
cancer.

Data Extraction

Two investigators (G.S.S. andA.M.) independently
screened all identified titles and abstracts from
the search results. We scanned the reference lists
of articles for additional articles. Full texts of
screened articles were reviewed by G.S.S. and
A.M. for inclusion criteria. Disagreements were
resolved by consensus. Study selection process
and flow diagram for identifying studies is detailed
inFigure1.Weextracted relevant information from
each study by using a standardized form, which
wasdesignedbefore implementationof the search
strategy. The following information was extracted
fromeacharticle byG.S.S. andA.M.: studydesign,
region, publication year, study year, mean age,
stage and grade distribution, receptor status, pro-
portionof patientswithductal histology, proportion
of patients with axillary lymph node involvement,
proportion of patients who were premenopausal,
and method of ER, PR, and HER2 assessment.

Definitions of ER, PR, and HER2

Level of ER is expressed as a product of the
percentage of epithelial cells stained and intensity
of staining through immunohistochemistry (IHC).
Historically, the cutoff value of ER-positive disease
was defined as nuclear staining of >10% of the
epithelial component of the tumor; however, in
2010ASCO lowered the IHCcutoff for determining

ER-positive status from the previous value of 10%
to 1% of stained cells.10 This was based on the
finding that even tumors weakly staining in 1%
to 10% of cells demonstrated objective clinical
benefit fromtreatmentwith tamoxifen.11Weextract-
eddata ondefinitions of ERandPRpositivity (>1%
or > 10% or not reported).

With regard to HER2 testing, ASCO released an
algorithm that defined positive, equivocal, and
negative values for both HER2 protein expression
and gene amplification. A positive HER2 result is
IHC staining of 3+ (uniform, intense membrane
staining of . 30% of invasive tumor cells), a
fluorescent in situ hybridization (FISH) result of
more than six HER2 gene copies per nucleus, or a
FISH ratio (HER2 gene signals to chromosome 17
signals) of more than 2.2. A negative result is an
IHC staining of 0 or 1+, a FISH result of fewer than
4.0HER2 gene copies per nucleus, or a FISH ratio
of less than 1.8.12 Equivocal results (IHC staining
of 2+) require additional testing for final classifi-
cation. We extracted data on HER2 assessment
method; studies that considered an IHC score of
2+ and 3+ as positive for HER2, studies that con-
sidered an IHC score of 3+ alone as positive for
HER2, studies that used FISH test in patients who
had 2+ score by IHC, and studies that did not
disclose the method of checking HER2 status.

Only studies that reported on all three receptors
(ER, PR, HER2) or those that reported on the
proportion of TNBC were included in analyses.
In some studies, more patients had data on ER or
PR status than on HER2. Hence, in those studies,
denominators were changed accordingly to pro-
vide an accurate assessment of the prevalence of
hormone receptor (HR)–positive disease (defined
as ER-positive and/or PR-positive), HER2-positive
disease, or TNBC.

Assessment of Study Quality

We used STROBE statement guidelines to assess
quality of selected studies.13 One point each was
given if the study described the setting and study
participants, reported descriptive data, provided
detailed outcome data, and discussed limitations,
for a maximum score of 5 and a minimum of zero.
We performed subgroup analysis stratified by
study quality score of > 4 versus , 4.

Statistical Analysis

Standard errors for study-specific prevalence es-
timates were determined from the point estimate
and appropriate denominators, assuming a bino-
mial distribution. To obtain an overall summary
estimate of prevalence across studies, we pooled
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study-specific estimates by using a random-effects
model meta-analysis. We also performed a fixed-
effect model meta-analysis for comparison.
Between-study heterogeneity was quantified by
using I2 statistics. The I2 statistic estimates percent-
age of total variation across studies that are the
result of true between-studydifferences rather than
chance. We explored sources of heterogeneity by
using subgroup analyses and metaregression. We
assessed publication bias by using funnel plot sym-
metry and Egger regression intercept. All analyses
were performed using STATA software (v13; STATA,
College Station, TX; Computing Resource Center,
Santa Monica, CA). Statistical tests were two-sided,
and P , .05 was considered statistically significant.

RESULTS

Study Characteristics

Seventeen cross-sectional studies that involving
7,237 patients with breast cancer were included
in this review (Table 1).14-30 Mean age of patients
ranged from 43 to 55 years across studies, with a
weighted average of age 50 years. Proportion of
patients who were premenopausal ranged from
27%to67%across studies,withaweightedaverage
of 41%. Proportion of patients with grade 3 disease
rangedfrom16%to75%,withaweightedaverageof
57%; corresponding figures for patients with tumor
size . 5 cm were 3% to 65% (weighted average,

24%) and those for patients with positive axillary
lymph nodes were 39% to 90% (weighted average,
57%). Prevalence estimates of HR-positive disease,
HER2-positive disease, and TNBC in each of the
included studies are reported in Table 1.

Prevalence of TNBC

Overall combined prevalence of TNBC in the
random-effects model meta-analysis was 31%
(95% CI, 27% to 35%). Pooled estimate from the
fixed-effect model meta-analyses was comparable
(Fig 2). There was substantial heterogeneity across
the studies (I2 of 91.2% [95% CI, 88% to 94%];
P , .001). Sources of heterogeneity were explored
by several study-level characteristics, asdescribed in
Prevalence of TNBC by Study-level Characteristics.
Overall combined prevalence of HR-positive breast
cancer was 48% (95% CI, 42% to 54%; Fig 3), and
overallcombinedprevalenceofHER2-positivebreast
cancer was 27% (95% CI, 24% to 31%; Fig 4).

Prevalence of TNBC by Study-Level
Characteristics

In an attempt to explain heterogeneity, we per-
formed subgroup analysis and metaregression by
using several study-level characteristics (Fig 5).
Meta-analysis included four studies each from the
north, east, andwest of the country and five studies

Records identified via database search   (N = 242)

EMBASE (n = 87)

PubMed (n = 40)

Scopus (n = 77)

Web of Science (n = 38)

Unique articles screened (title and abstract)
by inclusion criteria (n = 129)  

Studies retrieved for detailed evaluation (n = 55)  

Duplicates removed (n = 113)  

Studies excluded on the basis of inclusion
criteria (n = 74)   

Further exclusions on the basis of full text review

Only subgroups included (n = 4)

Retracted (n = 1)

Conference presentations with no
full text available

(n = 33)

Studies included in the systematic review
and meta-analysis (all cross-sectional; n = 17)

Fig 1 –

Flow diagram for identifying
studies for assessment of
prevalence of triple-
negative breast cancer in
India.
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from the south. We found no significant difference
in prevalence of TNBC by region. Overall preva-
lence of TNBC in the north, south, east, andwest of
the country was 28%, 34%, 30%, and 31%, respec-
tively. Heterogeneity in overall prevalence of TNBC
was not explained by other available study-level char-
acteristics, such as mean age of participants or

proportion of patients who were premenopausal,
had grade 3 disease, or had tumor size . 5 cm.

Definition of ER, PR, and HER2

Definition of HR and HER2 was variable across
studies (Table 1). Nine studies defined HR-

Fixed Effect

Random Effects

Nandi 2014 E 135

Verma 2011 N 100

Sen 2012 E 72

Akhtar 2015 W 85

Rao 2013 S 126

Singh 2014 W 82

Zubeda 2013 S 300

Patnayak 2015 S 352

Nabi 2015 N 180

Ambroise 2011 S 321

Study

Pub.

Year Region No.

Mane 2015 W 521

Jana 2014 E 242

Lakshmaiah 2014 S 322

Doval 2015 N 1,284

Nigam 2014 N 142

Sharma 2014 E 972

Ghosh 2011 W 1,922

0.29 (0.28 to 0.30)

0.31 (0.27 to 0.35) 100.00

0.13 (0.08 to 0.19) 6.07

0.17 (0.10 to 0.24) 5.57

0.28 (0.17 to 0.38) 4.63

0.44 (0.33 to 0.54) 4.57

0.50 (0.41 to 0.59) 5.14

0.34 (0.24 to 0.44) 4.65

0.46 (0.40 to 0.52) 6.10

0.23 (0.18 to 0.27) 6.45

0.34 (0.27 to 0.41) 5.71

0.25 (0.20 to 0.30) 6.35

P  (95% CI) % Weight

0.25 (0.22 to 0.29) 6.60

0.47 (0.40 to 0.53) 5.91

0.26 (0.21 to 0.31) 6.34

0.24 (0.21 to 0.26) 6.87

0.39 (0.31 to 0.47) 5.36

0.32 (0.29 to 0.35) 6.77

0.30 (0.28 to 0.32) 6.92

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Prevalence (95% CI)

I2, 91.2%; P < .001  

Random Effects 0.48 (0.42 to 0.54)

Mane 2015 W 521 0.58 (0.54 to 0.63)

Fixed Effect 0.50 (0.49 to 0.51)

Rao 2013 S 126 0.37 (0.28 to 0.45)

Verma 2011 N 100 0.55 (0.45 to 0.65)

Nandi 2014 E 135 0.64 (0.56 to 0.72)

Jana 2014 E 242 0.30 (0.24 to 0.36)

Study

Pub.

Year Region No. P (95% CI)

Ambroise 2011 S 321 0.59 (0.54 to 0.64)

Sharma 2014 E 972 0.40 (0.37 to 0.43)

Ghosh 2011 W 1,922 0.51 (0.49 to 0.53)

Patnayak 2015 S 352 0.48 (0.43 to 0.53)

Singh 2014 W 82 0.45 (0.35 to 0.54)

Nabi 2015 N 180 0.48 (0.40 to 0.55)

Doval 2015 N 1,284 0.62 (0.60 to 0.65)

Sen 2012 E 72 0.36 (0.25 to 0.47)

Zubeda 2013 S 300 0.27 (0.22 to 0.32)

Nigam 2014 N 142 0.61 (0.53 to 0.69)

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Prevalence (95% CI)

I2, 95.5%; P < .001

Fig 2 –

Prevalence of triple-
negative breast cancer
across 17 studies in India.
E, east; N, north; S, south;
W, west.

Fig 3 –

Prevalence of hormone
receptor–positive breast
cancer across 17 studies in
India. E, east; N, north; S,
south; W, west.
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positive as ER and PR > 1% and four studies
defined HR-positive as ER and PR > 10%,
whereas four studies did not describe the defini-
tion of HR. Nine studies defined HER2-positive
status as only 3+ by IHC (Doval et al17 used FISH
test to classify equivocal cases and is therefore in-
cluded in the 3+ group) and five studies included
2+ as positive, whereas three studies did not de-
scribe the definition of HER2. We did not find
significant difference in pooled estimates sub-
grouped by different definitions for HR andHER2
(Fig 5).

Study Quality

One study scored the maximum score of 5, 11
studies scored 4, four studies scored 3, and one
study scored 2 on assessment of study quality.
Lower quality studies (study quality score , 4)
had a tendency to report higher prevalence of
TNBC compared with higher quality studies
(score > 4); 38% [95% CI, 27% to 48%] versus
29% [95% CI, 25% to 33%], respectively, al-
though confidence intervals overlap (P = .12;
Fig 5).

Assessment of Publication Bias

There was no evidence of publication bias by vi-
sual inspection of funnel plot or Egger test for bias
(P = .24; Appendix Fig A1). Furthermore, pooled
estimate fromlarger-sizedstudies (N>250),which

are less likely to be subjected to publication bias,
with that fromsmaller-sizedstudies (N,250)were
comparable (29% [95% CI, 25% to 32%] versus
34% [95% CI, 25% to 43%]; P = .34; Fig 4).

Sensitivity Analysis

Rao et al28 described a low prevalence of HER2-
positive disease (2.4%; n = 126). Prevalence of
TNBC in this study was 50%. Such a low rate of
HER2-positive diseasehasnot been reported from
India or elsewhere; however, a sensitivity analysis
performed after omitting data from the study yield-
ed results that were similar to the main analyses.

DISCUSSION

To our knowledge, this systematic review and
meta-analysis of 17 cross-sectional studies that
involved 7,237 patients with breast cancer is the
most comprehensive analysis on prevalence of
TNBC in India. Prevalence of TNBC in India
ranged from 27% to 35% across studies, with a
summary estimate of 31%. This is comparable to
the prevalence seen in African American women
and is more than twice the rate seen in white
women.5,31-34 Our study also found a higher prev-
alence of premenopausal breast cancer, grade 3
disease, and larger tumor size, all of which are
associated with triple-negative disease.1-3 Be-
cause TNBC is known to be more aggressive than
other breast cancer subtypes, higher prevalence

Study

Pub.

Year Region No.

Random Effects 0.27 (0.24 to 0.31)

FixedEffect 0.23 (0.22 to 0.24)

P (95% CI)

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Prevalence (95% CI)

I2, 88.7%; P < .001

Patnayak 2015 S 352 0.33 (0.28 to 0.38)

Mane 2015 W 521 0.31 (0.27 to 0.35)

Singh 2014 W 82 0.34 (0.24 to 0.44)

Jana 2014 E 242 0.27 (0.22 to 0.33)

Ambroise 2011 S 321 0.27 (0.22 to 0.32)

Nabi 2015 N 180 0.20 (0.14 to 0.26)

Doval 2015 N 1,284 0.23 (0.21 to 0.25)

Rao 2013 S 126 0.24 (0.21 to 0.26)

Ghosh 2011 W 1,922 0.17 (0.16 to 0.19)

Nandi 2014 E 135 0.33 (0.25 to 0.41)

Verma 2011 N 100 0.36 (0.27 to 0.45)

Zubeda 2013 S 300 0.36 (0.30 to 0.41)

Sharma 2014 E 972 0.22 (0.19 to 0.25)

Sen 2012 E 72 0.36 (0.25 to 0.47)

Nigam 2014 N 142 0.26 (0.19 to 0.33)

Fig 4 –

Prevalence of human
epidermal growth factor
receptor 2–positive breast
cancer across 17 studies in
India. E, east; N, north; S,
south; W, west.
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of TNBC could be a contributing factor to the high
fatality rate of patients with breast cancer in India.

We explored sources of heterogeneity through
subgroup analyses by using study-level charac-
teristics that are known to be associated with a
higher prevalence of TNBC, but results were not
statistically significant.Wealsoanalyzeddataonthe
basisof study locationand foundsimilarprevalence
rates for TNBC in all four regions in India. We also
found that differences in definitions of HR and
HER2 positivity did not influence study results.

One limitation of the present meta-analysis is
the presence of substantial heterogeneity across
the contributing studies that is unexplained by
available study-level characteristics; however,
similarity of findings from pooled estimates from
random-effects and fixed-effect models is reassur-
ing. Furthermore, pooled estimates from the small-
and larger-sized studies were comparable. India is
a vast country with significant variations in linguis-
tic, geographic, dietary, cultural, and health care–
associated practices; therefore, one can postulate
the presence of considerable inherent heterogene-
ity at state level that was not captured by regional
compartmentalization. Second, we did not incorpo-
rate quality scores into meta-analysis weights. An
analysis by study quality suggested a higher preva-
lence of TNBC in lower-quality studies; however,

difference in prevalence rates by study quality was
not statistically significant. Third, the contributing
study results are subjected to local laboratory stan-
dards and practices. Fourth, primary data are ob-
tained from studies that were conducted at various
tertiary-level hospitals, which could result in an in-
herent selection bias as a result of the possibility that
patients who havemore advanced disease could be
selectively referred to such institutions. However,
most cancer care in India occurs in tertiary-level
institutions, and, therefore, we do not think the ac-
tual prevalence rate will be significantly different
from that identified in our meta-analysis. Finally,
several potential risk factors, such as obesity, parity,
andsocioeconomic factors, havenotbeendescribed
in the studies that are included in this meta-analysis.

Multiple factors may account for higher preva-
lence of TNBC reported by studies conducted
among Indian patients with breast cancer. The
early ageof onset of breast cancer; lifestyle factors,
such as diet and obesity; reproductive factors,
such as multiparity; socioeconomic status; and
screening behaviors may be hypothesized as
probable etiology.2,3 Another important factor
could be a potential genetic susceptibility of In-
dians to TNBC. More focused research into these
factors will help clarify underlying determinants of
TNBC in India. A first step in this direction would

Subgroup
No. of

Studies

No. of

Patients 
P (95% CI) P

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Prevalence (95% CI)

Region

East 4 461 0.30 (0.17 to 0.43) .90

North 4 440 0.28 (0.20 to 0.37) .

South 5 446 0.34 (0.24 to 0.43) .

West 4 793 0.31 (0.26 to 0.36) .

Study size

< 250 9 414 0.34 (0.25 to 0.43) .34

≥ 250 8 1,726 0.29 (0.25 to 0.32) .

ER  ≥ 1% considered positive

No 4 371 0.31 (0.21 to 0.41) .93

Yes 9 1,554 0.30 (0.26 to 0.34) .

Not reported 4 215 0.33 (0.16 to 0.50) .

HER2 3+ considered positive

No 5 451 0.29 (0.21 to 0.37) .88

.Yes 9 1,530 0.32 (0.27 to 0.36)

Not reported 3 159 0.31 (0.09 to 0.54) .

Study quality

< 4 5 454 0.38 (0.27 to 0.48) .12

≥ 4 12 1,686 0.29 (0.25 to 0.33) .

Fig 5 –

Prevalence of triple
negative breast cancer by
various study
characteristics. ER,
estrogen receptor; HER2,
human epidermal growth
factor receptor 2.
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be to institute a prospectively managed,
population-based database of patients with breast
cancer, along with reliable histopathologic testing.

In conclusion, this systematic review and meta-
analysis demonstrated a high prevalence rate of
TNBC in India. Further research to identify the

determinants of such a high prevalence of TNBC
is warranted as they may have implications for
addressing the burden of breast cancer mortality
in India.
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Funnel plot with pseudo
95% CIs. TNBC, triple-
negative breast cancer.
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Middle EasternConflicts: Implications for
RefugeeHealth in theEuropeanUnion and
Middle Eastern Host Countries
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Until very recently, health care in conflict settingswasbasedonamodel developed in the secondhalf of the
twentieth century. Things have changed, and present civil wars, such as those that are currently taking
place in theMiddle East, do not address the complexity of the ongoing armed conflicts in countries such as
Syria, Iraq, and Afghanistan. These conflicts have caused a significant increase in the number of refugees
in the region, aswell as in Europe. Hundreds of thousands of refugees succeed in settling inmid- and north-
European countries, and their health issues are becoming of great importance. Refugees in Europe in the
twenty-first century do not suffer so much from infectious diseases but more from noninfectious chronic
diseases such as diabetes, cardiac disease, and cancer. These facts profoundly alter the demographics
and disease burden of hostility-derived migrants. Thus, host European countries face situations they have
never faced before. Hence, new approaches and strategies are urgently needed to cope with this new
situation. The efforts to absorb refugees of different traditions and cultural backgrounds often cause
increasing ethnic and religious tensions, which frequently escort the emergence of social violence. To
date, little attention has been paid to the overall load of distress being experienced, especially among the
first-generation refugees. The current ongoing hostilities in the Middle East induce a long-term health
impact on people expelled from their homes, communities, traditions, and cultural environment. The
realization of collective suffering forces communities and governmental health agencies to develop new
programs that include social determinants to overcome the severe cultural gaps of the newcomers in their
new European host countries.

INTRODUCTION

In recent years, the migration movement from the
Middle East and North Africa (mainly from Afgha-
nistan, Iraq, Syria, Turkey, and the Maghreb) has
increased, bringing the refugee population to
nearly 10%of the total population in several coun-
tries in the European Union (mainly in Western
Europe and Scandinavia). One of the formidable
challenges facing the receiving countries is the
management of the refugees’ health needs, be-
cause they comprise a vulnerable population
healthwise and may present the perception of a
different disease profile from that of the receiv-
ing population.1 Western societies recognize their
moral obligation to extend effective health care
services to all their inhabitants, including mi-
grants; yet, language and cultural barriers, espe-
cially within the first-generation migrants, tends to
lead to lower attendance for screening tests, such
as mammography and tests for cervical cancer.1

Although documentation shows that newly arrived
immigrants are healthier than the recipient pop-
ulation, in time, the healthy migrant effect may
wear off.2,3

CURRENT REFUGEE HEALTH STATUS IN WESTERN
EUROPEAN COUNTRIES

A recent Danish study found that among a group of
newly arrived refugees,65%hadoneormore severe
somatic health problems, ranging from liver carci-
noma to tuberculosis anddiabetes.Refugeesare,
therefore, in special need of screening programs.4

Other European studies have shown increased
mortality rates among migrants compared with na-
tives forcancerof the liver,esophagus,andstomach,
although low mortality rates for breast and lung
cancer.5

In Norway, refugees frequently use emergency pri-
mary health care services for undiagnosed pain.
Conceivably, mental distress may be the cause of
this complaint as a result of cultural and linguistic
communication barriers.6 Indeed, the mental and
psychosomaticwell-being of immigrant populations
promotes their successful integration into the new
society. Factors negatively influencing the mental
health of immigrants are economic instability, cul-
tural and social marginalization, racial discrimina-
tion, and lack of statutory documentation.7
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Studies from Sweden indicate that although sev-
eral resources for changing the migrants’ lifestyle
are available, these programs are not culturally
adapted.8 For example, a challenge that arises
when trying to implement an adaptation program
wouldbe that ofmotivatingwomen toparticipate in
mammography screening programs. Any inter-
ventional programwould have to take into account
not only evidence-based elements but alsoMiddle
Eastern cultural and lifestyle habits.8

A literature review of Afghan refugees and asy-
lumseekerswho resettled in industrializednations
pointed to a high prevalence of depressive and
post-traumatic symptoms as a result of eroding
cultural values that dictate family affairs.9 The
process of being uprooted may lead to culture
shock,10 namely, feelings of alienation, isolation,
and depression.11 Similar findings were reported
from the Netherlands.12 Such phenomena are
found mostly in more recently arrived refugees,
probably as a result of poor health literacy and
understanding of the local health system, along
with medical distrust and discrimination.13 US
studies found that the duration of residence in
the receiving country resulted in increased expo-
sure to discrimination.14 This association was
significant in first-generation immigrants but
not among their descendants.15 A review of the
healthy migrant effect in Denmark showed that
refugees and family-reunited immigrants had
lower hazard ratios of breast cancer and stroke
5 years after arrival compared with Danish-born
citizens. However, the ratio reversed to higher
hazard ratios thereafter.16

A recent report from Italy indicated that, overall,
cancer mortality among immigrants was lower
than among Italian citizens. However, mortality
was higher for liver cancer in immigrants from
Asian and sub-Saharan countries (possibly as
a result of exposure to the hepatitis B virus and
to aflatoxins), for lung cancer in immigrants from
Asian countries (because of smoking habits), and
for cervical cancer in immigrants from East Euro-
pean countries.17 A recent report presenting the
findings of a study comparing cancer diagno-
ses among refugees (n 5 20,642), migrants
(n5 3,395), and domestic inhabitants in Slovakia
(n5 11,643) showed that the incidence of cancer
in refugees (2.6%) and migrants (1.89%) was
higher than in the general population (0.97%).
Among the highest risk group—the refugees—the
standardized incidence ratio for cancer was
0.57% among women and 0.44% among men.
In the combined migrant/refugee population, the
incidence of cancer increased to 5.1% in patients

coinfected with HIV, viral hepatitis, and human
papillomavirus. Cervical, vulvar, lung, stomach, and
breast cancers and lymphomawere among themost
common malignancies in this population. Moreover,
in a 3-year cumulative study,mortality rates among
the refugees and migrants were 0.839% and
0.681%, respectively, compared with 0.437% in
the general population study group.18 Most migrants
are young people who usually suffer much less from
cancer. IntheUnitedStates, Israel,andotherWestern
countries, childhood cancers comprise only 2%of all
cancers.

REFUGEE RESIDENCE STATUS IN THEMIDDLE EAST

One of the major entry gates of Middle Eastern
refugees into Europe is the Turkish-Greek border.
The refugees go through detention centers on the
Greek side of the border. In 2010, the European
Agency for the Management of Operational Coop-
eration at the External Borders of theMember States
of the European Union (FRONTEX) reported that
Greece accounts for 90% of all detections of illegal
bordercrossings in theEuropeanUnion.19Themain
problem in all visited detention centers was the
substandardhygieneconditions,especiallybecause
of overcrowding and the lack of personal hygiene
facilities.20Theseconditionshavenotchangedsince
then. Considering the traumatic experiences that
manymigrants undergo, clearly, more psychosocial
support should be provided and sustained.

Today, more displacement takes place in urban
and middle-income settings. Consequently, an
epidemiologic shift away from communicable dis-
eases that have historically characterized refugee
populations has occurred. In light of the increase
in noncommunicable diseases (NCD) faced by
refugees, a recent survey was undertaken to ex-
plore the prevalence of NCDs among Syrian ref-
ugees in noncamp settings in Jordan. More than
half the refugeehouseholds reported onemember
with anNCD. A significant minority did not receive
care, citing cost as a primary barrier.21

A study gathering basic demographic and clinical
data about cancer in refugees in Jordan (mainly of
Iraqi and Syrian origin) between 2010 and 2012
and refugees in Syria (all of Iraqi origin) between
2009 and 2011 revealed that cancer is an urgent
public health problem in refugee settings, thereby
augmenting the scarce reported data about refu-
gees with cancer.22 Data from national, represen-
tative, cross-sectional surveys of Iraqi refugees in
JordanandSyria in late2008andearly2009showed
that most respondents in both countries perceived
health care as unaffordable, and cost was an im-
portantbarrier to care.23A recent censusconducted
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in Jordan (O. Nimri, personal communication, Feb-
ruary 2015) showed that there are 1.3million Syrian
refugees in Jordan, and 34% of them are living in
Amman. The Jordanian National Cancer Registry
reported increased numbers of Syrian patients
among refugees who were registered and treated
for various types of cancer.

In less than 2 years, Syrian refugees constituted
approximately 15% of the Jordanian population,
resulting in failed social, health, education, housing,
energy, andwater provisions, unemployment or low
wages, and many other deficiencies. This affected
not only the refugees but the local population as
well, sometimes with provoking consequences.

Lebanon has hosted approximately 1.1 million
Syrian refugees. There, too, Syrian refugees ar-
rived with chronic and costly illnesses, such as
diabetes, heart disease, and cancer. The interna-
tional humanitarian agencies that provide aid for
health needs for refugees simply do not have
enough funds to treat these diseases. According
to a report from the Office of the United Nations
High Commissioner for Refugees regarding can-
cer care for refugees in Jordan and Syria between
the years 2009 and 2012, data for approvals and
funding for 511 applications for cancer treatments
were evaluated, and only 48%were approved and
funded. Moreover, for those approved, the full
amount was given only in about 70% of patients.
The main reason for denial (52%) was poor prog-
nosis. Presumably, lack of funds was one of the
main reasons for thedenials.24More than2million
refugees, mainly Syrians, have gone to Turkey. In
Turkey, all patients registered as refugees accord-
ing to the Law on Foreigners and International
Protection, which regulates all proceedings for
refugees living in Turkey, have been providedwith
free medical treatment as Turkish citizens.25

The overall health care situation, and particularly
cancercare, is expensiveanddrainshugeamounts
from the national health budget. This problem had
been dealt with to some extent with the help of
nongovernmental organizations and other interna-
tional charity organizations that contributed by pay-
ing the treatment invoices. This source, however,
came to an end during the current difficult global
situation, exacerbating the Syrian refugees’ situa-
tion further. The refugees fleeing to Europe today
face a totally new way of living within communi-
ties with different backgrounds, racial ethnicities,
cultures, traditions, religions, languages, and eco-
nomic barriers.

The situation of pediatric patients is not different
from that of the geriatric population. An updated

survey recently carried out in Turkey indicated that
most refugee children affected by cancer were
diagnosed when the tumor was already at an ad-
vanced stage, whereas some came with relapsed
disease.26 Most of the children came from Syria,
and the rest came from Iraq, Iran, andAfghanistan.
The estimated number of new childhood cancers
among the refugees in Turkey ranged between 60
and 100 annually. Overall, the incidence rate of
pediatriccancersamongthe refugeeswassimilar to
that of Turkish children. Thepatients, their families,
and the medical teams were faced with the follow-
ing problems:

·Shelter·Social and psychologic problems in adapting
to a new setting

·Language barriers

·Compliance with therapy

·Hygiene (personal hygiene; hygiene at home,
namely hand washing; clean food; clean water;
adhering to hygiene rules)

·Communication problems within families and
with health care personnel

·Lack of donors for transfusion, especially in
transplantation patients, where the number of
transfusions needed is high

·Difficulties in accessing medication as out-
patients (therefore, patients must be hospital-
ized longer)

·Poor prognosis because of advanced disease at
diagnosis and relapsed disease (delay in di-
agnosis, unable to come in time because of
conflict/war in the area)

·High incidence of hepatitis C seropositivity in
patients who were multitransfused previously
(inadequate screening for infections in blood
banks in their home countries)

·Financial problems

Nevertheless, the outcome of the treatment that
patients received in Turkish hospitals was encour-
aging, with survival rates close to those of Turkish
children.

WHAT IS THE OVERALL SITUATION REGARDING
NCDS AMONG REFUGEES?

The United Nations High Commissioner for Ref-
ugees recently reported that there are approxi-
mately 40 million displaced people, including
refugees, internally displaced people, and mi-
grants, seeking asylum worldwide.27 In this con-
text, NCDs have received little attention despite
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their overall burden.28,29 Unlike refugees fleeing
conflicts in Africa, where diseases of poverty, such
as diarrhea, malaria, or cholera, take their toll,
Syrian refugeesaremoreafflictedwithchronicand
costly NCD diseases, such as diabetes, heart
disease, and cancer. According to a Disaster
and Emergency Management Authority survey,
approximately 10% of refugees report problems
with NCD diseases, including hypertension, di-
abetes, and cancer.30 Cancer and cancer care are
increasingly recognized as a major worldwide
challenge, given their global, financial, social,
and health implications.31 Treatment of cancer
in refugees is also of increasing importance, be-
cause it places a substantial burden on the health
systems of the host countries. An analysis of
cancer care in low-income refugee settings is
needed to inform future responses. Such diseases
present specific challenges for refugees, including
continuity of care, the need for expensive treat-
ments, the need for skilled physicians, regular
screening and follow-up, and avoidance of treat-
ment interruptions as a result of displacement.32

ETHICAL RESPONSIBILITY OF HOSTING COUNTRIES

Legalandillegal immigrantsformalargeanddisputed
group in many countries. These migrants include
refugees, asylum seekers, immigrants, undocu-
mented workers, or, as in French, sans papiers.
These people include men, women, children, agri-
cultural workers, domestic workers, computer pro-
grammers, health care professionals, and many
others. Their existence raises an important ethical
question: do societieshaveanethical responsibility to
provide health care for undocumented and docu-
mentedmigrantsonanequalbasiswith theircitizens?

Ethical traditions of medicine and health care
focus on a patient’s needs and should not dis-
criminate among patients. The Hippocratic Oath
taken by physicians, nurses, and health care pro-
fessionals includes the following: “The health of
my patient will be my first consideration; may I
never see in the patient anything but a fellow
human in need. I will treat all patients with com-
passion, nomatter howmuch theydiffer fromme. I
will respect the secrets patients confide in me.”

There is nothing in the oath that excludes illegal
immigrants or poor citizens from care because of
any constraints. Our commitment to our ethical
principles requires that any patient who is sick
deserves treatment, regardless of personal profile
or legal status.

Moreover, ifweusedourhealthcaresystemtopolice
illegal immigrants, it would undermine the trust

between patient and physician and, by extension,
trust in the health system at large, and would make
such people even more reluctant to seek health
care services. This could worsen the patient’s own
health and, at times when patients suffer from
communicable diseases, could be harmful to
others, as well. Furthermore, issues related to
illegal immigrants should be resolved through
appropriate policies and laws, not through the
health care system.33

Concerning the issue of migrants and our ethical
responsibility, we face the following questions:

·Does migration lead to unjustified disparities in
health care? In other words, does denial of
health care to undocumentedmigrants amount
to wrongful discrimination?

·The equal treatment of patients is one of the
core values in professional medical ethics. The
Geneva Convention calls for treatment without
any “adverse distinction founded on sex, race,
nationality, religion, political opinions, or any
other similar criteria.”Althoughquestionsabout
migration often refer to issues related to ethnicity
andrace,migration involvesspecificbarriers (legal
status and language issues) and, consequently,
requires unique educational requirements, re-
ferring to human rights.

·Do countries that provide universal health cov-
erage for their citizens provide the same health
care for all migrants?

There are two opposing views regarding the rights
of migrants. Some argue that illegal immigrants
have no claim to health benefits because people
who have no right to be in a country have no right
to the benefits in that country. Others hold that
access to care is a basic human right and should
be provided to everyone—recognized citizens and
illegal immigrants alike. Neither view, in our mind,
is adequate. What is needed is a balanced ap-
proach that considers the problem of illegal im-
migration on one hand and adequately values the
complexity of mortality on the other.

Lastly, societies have often usedmarginalized and
vulnerable people—minorities and migrants—to
do the most disagreeable and difficult labor. Al-
though some laws prohibit the employment of
undocumented migrants, the economic system
encourages and relies on them.34 It is time for
societies to come up with a balanced approach to
regulate this social responsibility.

Do rich countries have a moral duty to provide
health care for sick people outside their territory?
Global justice emphasizes the need to assist
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because it serves human purposes well. The cur-
rent political milieu promoting global justice is
complex, because it involves both social justice
andmeaningful autonomy leading tomore peace-
ful relations regionally and globally. To reach this
goal, we must retain good political judgment
alongside a willingness to experiment.35

We have touched on two urgent issues: illegal
immigration and health care. We fully realize that
readers may have different views of the meaning
of social justice. Our aim is merely to provide an
argument for the critical role of social justice. We
believe that global justice embodies the principle
of basic equality for human beings while reality
reveals the inequalities in health and should be
rectified.36 Refugees living in marginal urban or
suburban communities become alienated from
the mainstream Western society and create
enclosedsafe communities that survive separately
from the liberal mainstream.37

Can the historically homogeneous and stable Eu-
ropean society incorporate such cultural diversity?
Or will immigration deepen cultural tensions, so-
cial instability, intracommunal conflict, and group
alienation? This challenge is particularly relevant
when examined under the prism of actual condi-
tions of limited health services, educational dis-
parity, and wide economic gaps. There is a sense
of despair because there is no prospect of estab-
lishing any semblance of the former culture for
oneself, one’s family, or community,38 whereas
religious belief functions as a source of exclusion,
segregation, and alienation.39

Beyond the significant humanitarian aspect of this
crisis, forced displacement and population trans-
fer on the basis of ethnic and sectarian identities
is reconfiguring the political maps of Europe and
threatening to unravel the prevailing order of sta-
bility. Refugees are pushed to the fringes of society
and are unable to reconstitute their customary
family existence or to earn a gainful living under
minimal human standards within their precarious
daily lives.40

In sum, any health interventions must be tailored
on the basis of the immigrants’ ethnic-related risk
factors and reception factors of the society to
which they migrate. Increasing awareness about
cancer disparities is the key to providing access to
quality medical care.41

DISCUSSION

Currently, more people are displaced by conflict
than at any time since World War II. The ongoing
war in Syria has led to the worst humanitarian

crisis of the twenty-first century so far. More than
7millionpeoplehavefledtheSyrianconflict,entering
neighboring countries—mainly Turkey, Lebanon,
Jordan, and Iraq—and, thereafter, hundreds of
thousands have sought asylum in countries in the
European Union.

Europe is experiencing one of the most significant
influxes of migrants and refugees in its history.
Caught in civil war, terror, and poverty, and drawn
by the chance for a better life, hundreds of thou-
sands of refugees have fled the Middle East and
Africa, risking their lives on a voyage to the un-
known.42 Europe, among all world regions, has
hosted the largest number of international Muslim
migrants representing nearly a tenth of Europe’s
total population.43

The number of refugees entering Europe passed
the 1 million mark in 2015, a long-expected and
symbolically significant capstone to a year in which
displaced persons flocked to the continent in
historic proportions. In a recent study of the avail-
ability of antineoplastic medicines, the European
Society for Medical Oncology found a marked
decrease in access to drugs, mainly the more
expensive, newer drugs, but also the inexpensive,
older but essential medication. Because of their
displacement, race, and language barriers, refu-
gees and migrants do not have access to drugs,
treatment, or health clinics. With limited access to
the health care system in their adopted countries,
refugees and migrants neglect early signs and
present only when severe symptoms oblige them
to search for some form of medical help.44 The
international humanitarian agencies that provide
for refugees worldwide do not have the funds to
treat chronic diseases, leaving many without ac-
cess tomedical or palliative care.Almost half of the
patients present at a late or terminal stage of
illness. Half do not begin or complete therapy,
andmost do not return to the hospital. Death is the
expected outcome.

Do nationality, personal identity, race, and social
status affect early diagnosis? Are there any current
multilingual health programs for deterrence, can-
cer prevention, accessibility to treatment, or any
qualitative palliative care for pain control and care
for terminal illness? The answer is that there are
wide discrepancies in cancer care among Euro-
pean countries, which are evenmore pronounced
for refugees and immigrants.

Access to minimal quality cancer care is now a
fundamental medical issue in all of Europe.
There is great heterogeneity in the availability
of basic medications, prevention programs, and
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economical health resources among the host
countries. Surprisingly, however, despite the pro-
found effect of war and forced migration on peo-
ple’s living conditions, relatively little attention has
been paid to both the physiologic and psycholog-
ical impacts of being a refugee.

What is driving people from their home countries?
They move to escape war, persecution, unemploy-
ment, poverty, and environmental degradation.
What is pulling them to the destination countries?
They move to find better opportunities, provide
more support for their families, andbuild safer lives.
Yet, with the unprecedented migration to Europe
seen in recent years, policies limiting access to
health care have become prevalent. Barriers to
health care for illegal refugees go beyond policy
and range from financial limitations to discrimina-
tion and fear of deportation.45 In conversations
with migrants (M. Al-Jadiry, personal communi-
cation, December 2015), it becomes apparent
that most refugees do not leave their countries
to obtain better health care, but to flee ongoing
military hostilities, violence, or persecution. Re-
portedly, the incidence of cancer changes to the
level of the new host country in one or two gener-
ations. In addition, it has become evident that
children and young adults who entered Europe
in their 20s remain at low risk, similar to that in their
original country, whereas children born in a high-
risk country (such as most Western European
countries) are destined to be at high risk for the
rest of their lives. These data are highly relevant
for cancer prevention policies.46 Yet, there is
still a paucity of research regarding the profile of
cancers among displaced populations, specifi-
cally Middle Eastern and African refugees in
Europe. Similarly, Middle Eastern countries have
welcomedmillions of refugees in the past decade,
first Afghans, followed by Iraqis, and now Syrians.
Themassive entry of refugees to countries such as
Turkey, Jordan, Lebanon, and Iran posed a sub-
stantial burden for the hosts’ national health care
systems. Conversely, the inability to obtain med-
ical attention has led to significant delays in
seeking the correct treatment.

In facing the immigration problem, the European
Union generally and Germany in particular serve
as models promoting intercultural education as a
means of integrating immigrants into their new
society. The intention of integration was to leave
the immigrant’s personal ethnic and religious cul-
tural identity intact while integrating into a public
European community.47 More recently, the con-
cept of integration embodies the notion of Euro-
pean interculturalism, because it was realized that

something intercultural was already happening
due to external and internal forces, and yet, it
needed to be managed by means of an intercul-
tural dialogue. In the European intercultural dis-
course, the immigrant is exposed to European
culture and learns to embrace it. In so doing,
the newcomers also become more familiar with
the local health care system and the availability of
services that they are entitled to receive. The hope
is that in this way, the cultural gap betweenMiddle
Easternmigrants and the local European population
can be bridged. Yet, the challenges of integration go
beyond the enormous tasks of teaching the lan-
guage and finding jobs. Germanswho are in direct
contact with new arrivals talk of cultural shock—
sometimes frivolously, sometimes seriously—on
both sides.48 Germans believe that the only way to
integrate people from different cultures into Ger-
many is to reach out and expose them asmuch as
possible to real life in Germany.

A FINAL NOTE

Today, we are witnessing the intense civil war
in Syria and Iraq, with thousands of innocent
people injured or killed and millions fleeing
to neighboring countries and to the European
Union. Is settlement beyond reach? What does
the future hold for the millions who have had to
leave everything behind and try to find a new
place to start a new life. These are big questions,
and no one has all the answers, but we have
endeavored in this article to address pertinent
issues related to health care generally and cancer
management in particular. Our concern with
these issues focuses on international recognition
of cultural and ethical roles in promoting accept-
able solutions for the provision of timely health
care to displaced people.

Over the past decade, we have devoted a signif-
icant effort to entrench the concept of palliative
care in the Middle East.49-51 Remarkably, we did
not experience a conflict of cultures. As a volun-
tary regional organization, the Middle East Cancer
Consortium has succeeded in building bridges
among individuals, communities, and countries
in a region undergoing continuous political and
military hostilities. Equally important was our en-
deavor to train professionals over two decades,
which has resulted in inspiring a great many
medical and governmental organizations through-
out theMiddle East to acquire the latest updates in
cancer care, while bringing together Western and
Eastern cultures.
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15. Borrell C, Palència L, Bartoll X, et al: Perceived discrimination and health among immigrants in Europe according to
national integration policies. Int J Environ Res Public Health 12:10687-10699, 2015

16. Norredam M, Agyemang C, Hoejbjerg Hansen OK, et al: Duration of residence and disease occurrence among
refugees and family reunited immigrants: Test of the ‘healthy migrant effect’ hypothesis. Trop Med Int Health 19:
958-967, 2014

17. Fedeli U, Ferroni E, Pigato M, et al: Causes of mortality across different immigrant groups in Northeastern Italy. PeerJ
3:e975, 2015

18. Suvada J, Diusova L, Mihalik J, et al: ESMO, European Cancer Congress. The Oncologist, p.165, September 26, 2015.
http://www.esmo.org

428 Volume 2, Issue 6, December 2016 ascopubs.org/journal/jgo JGO – Journal of Global Oncology

http://www.asco.org/rwc
http://ascopubs.org/jco/site/ifc
http://www.esmo.org
http://ascopubs.org/journal/jgo


19. Frontex: Frontex deploys rapid border intervention teams to Greece. http://frontex.europa.eu/news/frontex-deploys-
rapid-border-intervention-teams-to-greece-PWDQKZ

20. Mertens E, Rockenschaub G, Economopoulou A, et al: Assessment of public health issues of migrants at the Greek-
Turkish border, April 2011. Euro Surveill 17:20056, 2012

21. Doocy S, Lyles E, Roberton T, et al: Prevalence and care-seeking for chronic diseases among Syrian refugees in
Jordan. BMC Public Health 15:1097-1113, 2015

22. Aziz IA, Hutchinson CV,Maltby J: Quality of life of Syrian refugees living in camps in the Kurdistan Region of Iraq. PeerJ
2:e670, 2014

23. Strong J, Varady C, Chahda N, et al: Health status and health needs of older refugees from Syria in Lebanon. Confl
Health 9:12, 2015

24. Eniu A, Savada J: ESMO press commentary, Vienna, Austria. http://www.esmo.org

25. Spiegel P, Khalifa A, Mateen FJ: Cancer in refugees in Jordan and Syria between 2009 and 2012: Challenges and
the way forward in humanitarian emergencies. Lancet Oncol 15:e290-e297, 2014

26. Center for Middle East Strategic Research and the Turkish Economic and Social Studies Foundation: Syrian Refugees
in Turkey, 2013—Field Survey Results and Report (no. 195) on the Effect of Syrian Refugees in Turkey. http://www.
orsam.org.tr/en/enUploads/Article/Files/201518_rapor195ing.pdf

27. Kebudi R:Workshop on refugee health: Responding to changing health in complex emergencies. http://globalcenters.
columbia.edu/content/workshop-refugee-health-responding-changing-health-needs-complex-emergencies

28. Otoukesh S, Mojtahedzadeh M, Sherzai D, et al: A retrospective study of demographic parameters and major health
referrals among Afghan refugees in Iran. Int J Equity Health 11:82-89, 2012

29. Otoukesh S, Mojtahedzadeh M, Figlin RA, et al: Literature review and profile of cancer diseases among Afghan
refugees in Iran: Referrals in six years of displacement. Med Sci Monit 21:3622-3628, 2015

30. UNHCR: UNHCR global trends 2012. http://www.unhcr.org/51bacb0f9.html

31. Spiegel PB, Checchi F, Colombo S, et al: Health-care needs of people affected by conflict: Future trends and changing
frameworks. Lancet 375:341-345, 2010

32. Magrath I, Steliarova-Foucher E, Epelman S, et al: Paediatric cancer in low-income and middle-income countries.
Lancet Oncol 14:e104-e116, 2013

33. Alleyne G, Binagwaho A, Haines A, et al: Embedding non-communicable diseases in the post-2015 development
agenda. Lancet 381:566-574, 2013

34. Mowafi H, Spiegel P: The Iraqi refugee crisis: Familiar problems and new challenges. JAMA 299:1713-1715, 2008

35. Dwyer J: Illegal immigrants, health care, and social responsibility. Hastings Cent Rep 34:34-41, 2004

36. Young IM: Responsibility and global justice: A social connection model. Soc Philos Policy 23:102-130, 2006

37. Anand S, Peter F, Sen AK (eds): Public Health, Ethics, and Equity. Oxford, UK, Oxford University Press, 2006

38. Dawson A: Health Inequities, in Dawson A (ed): Public Health Ethics: Key Concepts in Policy and Practice. Cambridge,
UK, Cambridge University Press, 2006

39. Nagel T: The problem of global justice. Philos Public Aff 33:113-147, 2005

40. Walters W: Migration and security, in Burgess P (ed): Handbook of New Security Studies. London, UK, Routledge,
2010, pp 217-228

41. Heckman F: National modes of immigrant integration, in Bosswick W, Husbanded C (eds): Comparative European
Research in Migration, Diversity and Identities. Bilbao, Spain, University of Duesto, 2005, pp 99-111

42. Council for European Studies: LuhmanM, Vuoristo K: (eds): FramingMigration: Rhetoric and Reality in Europe. http://
councilforeuropeanstudies.org/critcom/framing-migration-rhetoric-and-reality-in-europe-an-introduction/

43. Geddes A: Immigration and European Integration: Beyond Fortress Europe. European Policy Studies. Manchester,
UK, Manchester Press, 2008

44. Yahya M, Tannir D, Safa O, et al: The promises of spring: Citizenship and civic engagement in democratic transition.
https://www.unescwa.org/sites/www.unescwa.org/files/publications/files/e_escwa_sdd_13_3_e.pdf

45. Ward E, Jemal A, Cokkinides V, et al: Cancer disparities by race/ethnicity and socioeconomic status. CA Cancer J Clin
54:78-93, 2004

46. Kai J, Beavan J, Faull C, et al: Professional uncertainty and disempowerment responding to ethnic diversity in
healthcare: A qualitative study. PLoS Med 44:e323, 2007

47. Williams DR, Jackson PB: Social sources of racial disparities in health. Health Aff (Millwood) 24:325-334, 2005

48. Williams DR, Mohammed SA, Leavell J, et al: Race, socioeconomic status, and health: Complexities, ongoing
challenges, and research opportunities. Ann N Y Acad Sci 1186:69-101, 2010

49. Silbermann M, Khleif A, Tuncer M, et al: Can we overcome the effect of conflicts in rendering palliative care? An
introduction to the Middle Eastern Cancer Consortium (MECC). Curr Oncol Rep 13:302-307, 2011

429 Volume 2, Issue 6, December 2016 ascopubs.org/journal/jgo JGO – Journal of Global Oncology

http://frontex.europa.eu/news/frontex-deploys-rapid-border-intervention-teams-to-greece-PWDQKZ
http://frontex.europa.eu/news/frontex-deploys-rapid-border-intervention-teams-to-greece-PWDQKZ
http://www.esmo.org
http://www.orsam.org.tr/en/enUploads/Article/Files/201518_rapor195ing.pdf
http://www.orsam.org.tr/en/enUploads/Article/Files/201518_rapor195ing.pdf
http://globalcenters.columbia.edu/content/workshop-refugee-health-responding-changing-health-needs-complex-emergencies
http://globalcenters.columbia.edu/content/workshop-refugee-health-responding-changing-health-needs-complex-emergencies
http://www.unhcr.org/51bacb0f9.html
http://councilforeuropeanstudies.org/critcom/framing-migration-rhetoric-and-reality-in-europe-an-introduction/
http://councilforeuropeanstudies.org/critcom/framing-migration-rhetoric-and-reality-in-europe-an-introduction/
https://www.unescwa.org/sites/www.unescwa.org/files/publications/files/e_escwa_sdd_13_3_e.pdf
http://ascopubs.org/journal/jgo


50. Silbermann M, Epner DE, Charalambous H, et al: Promoting new approaches for cancer care in the Middle East. Ann
Oncol 24:vii5-vii10, 2013 (suppl 7)

51. SilbermannM, Daher M, Fahmi-Abdalla R, et al: The Middle East Cancer Consortium promotes palliative care. Lancet
385:1620-1621, 2015

430 Volume 2, Issue 6, December 2016 ascopubs.org/journal/jgo JGO – Journal of Global Oncology

http://ascopubs.org/journal/jgo


case
report

Multicompartmental Trigeminal
Schwannomas: Dumbbell Tumors
Revisited

abstract

Multicompartmental trigeminal schwannomas (MTSs) area rareandcomplexbut treatable groupof tumors.
Herein,wedescribe theclinicoradiologicpresentationof twopatientswithMTS.The two illustrateddistinct
case reports highlight the role of imaging and the outcome of two different types of MTS. The Discussion
summarizes the literature to date, whichwill help the reader diagnose these tumors in a timely manner and
manage them appropriately.

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

CASE 1

A 40-year-old woman presented with progressively
increasing paresthesia and numbness along the
left side of the face. She also complained of on-
and-off headaches and ataxia. Weakness of mus-
cles of mastication was noted on clinical exami-
nation. Contrast-enhanced magnetic resonance
imaging (MRI) of the brain was performed, which
revealed a large posterior fossa mass lesion with
an extra-axial component on the left side measur-
ing 5.93 4.13 3.3 cm in anteroposterior, cranio-
caudal, and transverse dimensions, respectively.
The lesionwas hypointense onT1-weighted images,
heterogeneously hyperintense on T2-weighted im-
ages, and showed intense postcontrast enhance-
ment with few peritumoral cystic areas. There was
widening of the left cerebellopontine angle cistern
and displacement of the left half of the midbrain
and pons to the right side with significant mass
effect. The lesion extended anteriorly into the lateral
compartment of the left cavernous sinus up to the
left Meckel cave and encased the cavernous por-
tion of left internal carotid artery (Fig 1). On the basis
of the clinical presentation and the imaging char-
acteristics, a provisional diagnosis of schwannoma
was made, and the tumor was excised through a
left subtemporal approach. The histopathology
revealed a nerve sheath tumor with predominant
Antoni A areaswith few (, two)mitotic figures. On
immunohistochemistry, the tumor was diffusely
positive for S100 protein (cytoplasmic). The his-
topathology was consistent with benign schwan-
noma. The final diagnosis was multicompartmental
trigeminal schwannoma (MTS) type E as per Ramina

et al1 and type MP as per Yoshida and Kawase2

classification. Immediate postoperative imaging
revealed no residual disease, and follow-up im-
aging 1 year after surgery showed no recurrent
disease.

CASE 2

A 22-year-old woman presented with chronic left
facial pain and numbness along divisions of the
left trigeminal nerve. Multiplanar MRI of the neck
andbrainwasperformedthat revealedanextra-axial
mass in the left infratemporal fossa and masticator
space extending intracranially up to the left Meckel
cave. The lesion was seen to extend superiorly via
an enlarged foramen ovale into the parasellar and
left cavernous region. The lesion was relatively
isointense onT1-weighted images, heterogeneously
hyperintense on T2-weighted images, and showed
relatively homogenous postcontrast enhancement
(Fig 2). The classic clinical presentation with char-
acteristic anatomic location and features on MRI
suggested the diagnosis of trigeminal (mandibular
division) nerve schwannoma. The tumor was ex-
cised through a transmaxillary approach. The his-
topathology of the lesion revealed a nerve sheath
tumorcomposedofAntoniAcells thatwere strongly
positive for S100 protein on immunohistochemis-
try. The histopathologic diagnosis was cellular var-
iant of schwannoma (benign). The final diagnosis
was MTS type A as per Ramina et al1 and type ME
as per Yoshida and Kawase2 classification. Imme-
diate postoperative imaging revealed no residual
disease, and follow-up imaging at 2 years showed
no recurrence.
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DISCUSSION

Benign schwannomas of the trigeminal nerve are
less common than acoustic neuromas, account-
ing for 0.8% to 8% of all schwannomas and 0.2%
to 0.4% of all intracranial tumors. They primarily
arise in the gasserian ganglion, with the cell of
originbeing theSchwanncell.3-6 These tumorsare
slowgrowing andmost often clinically presentwith
facial pain that is typically described by the patient
as burning in nature. When the tumor enlarges
to involve the motor division of the nerve, motor
dysfunction of the muscles of mastication may
occur. Involvement of the sensory division of the
nerve may results in sensory paresthesias and
diminished corneal reflex. Growth within the cav-
ernous sinus leads to dysfunction of oculomotor,
trochlear, and abducent nerves, and enlargement
within the cerebellopontine angle cistern can
cause clinical symptoms related to compressive
effects on facial, vestibulocochlear, and glosso-
pharyngeal nerves.3,6

The normal trigeminal nerve exits the pons ante-
rolaterally and courses through the prepontine
cistern to enter the Meckel cave, a dural invagi-
nation along the medial aspect of the middle
cranial fossa. The ophthalmic and maxillary

divisions of the trigeminal nerve course anteriorly
through the lateral wall of the cavernous sinus,
whereas the mandibular division proceeds inferi-
orly via the foramen ovale.4,5 The fifth nerve is
primarily sensory to the face except for the motor
root that does not enter the ganglion and joins the
mandibular divisionbeneath the foramenovale.4,5

Three major types of trigeminal schwannomas
have been described based on the origin, as
follows: in the preganglionic segment presenting
asadumbbell-shapedposterior fossamass;within
the gasserian ganglion presenting as a dumbbell-
shaped Meckel cave mass; and in the postgan-
glionic branches presenting as an infratemporal
mass.6,7 Depending of the origin, these tumors are
either unicompartmental or multicompartmental.
Various classifications that have been used for
categorizing these tumors include the following:
the Jefferson8 classification, which is based on the
anatomic origin of the tumor; the classification by
Samii et al7; and the Yoshida and Kawase2 clas-
sification, which is based on the tumor extent
(Table 1). Ramina et al1modified the classification
by Samii et al7 and categorized these tumors into
six types based on radiologic findings that have
implications in planning the surgical approach for
these tumors (Table 2).

Fig 1 –

Axial (A) T1-weighted and
(B) T2-weighted images
showing a large posterior
fossa mass lesion with
extra-axial component on
the left side, causing
widening of the left
cerebellopontine angle
cistern. The mass was
hypointense on
T1-weighted images and
heterogeneously
hyperintense on
T2-weighted images. The
mass abutted the left half of
the midbrain and pons,
displacing the brainstem to
the right side and causing
mass effect on the
brainstem. The lesion
extended anteriorly into the
left cavernous sinus,
encasing the cavernous
portion of left internal
carotid artery. No
intralesional hemorrhages
were noted on (C) gradient
recalled echo images, and
(D) exponential apparent
diffusion coefficient
imaging showed facilitated
diffusion in the mass.
(E and F) Postcontrast
T1-weighted images
showed intense
postcontrast enhancement
with few peritumoral cystic
areas. The involvement of
preganglionic segment
(arrow) and postganglionic
segment (*) is depicted in
part E. The characteristic
anatomic location, extent,
and signal pattern
suggested the diagnosis of
multicompartmental
trigeminal schwannoma
type E as per Ramina et al1

and typeMP as per Yoshida
and Kawase2 classification.
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Preoperative imaging with computed tomography
(CT) orMRI has significantly improved the surgical
outcome of these tumors.6 On imaging, these le-
sions are typically multicompartmental dumbbell-
shaped masses composed of a cisternal and a
cavernous sinus component. However, small uni-
compartmental masses confined to one section of
the nerve may be seen.4,5,9 The radiographic find-
ings of a trigeminal schwannoma depend on the
location of the tumor and may include erosion of
the dorsum sellae or petrous apex and enlarge-
ment of outlet foramina such as the foramen ovale,
foramen rotundum, or superior orbital fissure. Skull
radiographs may reveal these osseous changes
if the tumor is large.3 On unenhanced CT imag-
ing, these lesions are usually isodense but can
also reveal variable attenuation. These lesions
tend to show homogenous enhancement on post-
iodinated contrast imaging. In multicompartmental
tumors, bone algorithm CT imaging further helps in
assessment of the bony margins and status of the
foramen.4,5,10

Contrast-enhanced MRI is preferred over CT im-
aging because of multiplanar capability and ab-
sence of Hounsfield artifact from the skull base.
MRI provides exquisite anatomic details and

characteristic tissue signal intensity patterns that
are helpful in differentiating the primary tumors of
the trigeminal nerve, Meckel cave, and cavernous
sinus.MRIalsohelps in theevaluationof theextent
of tumor for preoperative planning.4,10,11 In addi-
tion, MRI is sensitive for detection of additional
neuromas, which is a consideration in patients
with neurofibromatosis type 2.4,6,10 The lesions
typically appear isointense to brain parenchyma
on T1-weighted images (cystic areas, if present,
appear hypointense). On T2-weighted images,
they show hyperintense signal intensity compared
with brain parenchyma (cystic areas appear hy-
perintense). Because they are extra-axial in loca-
tion, these tumors can have a CSF cleft along their
margins, which on T2-weighted images is seen
as a sharp high hyperintense signal between
tumor and the adjacent parenchyma. On post-
contrast images, trigeminal schwannomas show
marked homogenous enhancement; however,
they may show heterogeneity as a result of pres-
ence of necrotic or cystic areas.4,5,10 Most of
these schwannomas show higher signal both
on diffusion-weighted images and apparent dif-
fusion coefficient mapping, which is a result of
the T2 shine-through effect and not a result of
cellular diffusion restriction. However mean ap-
parent diffusion coefficient maps in these le-
sions show high signal intensity, suggesting
facilitated diffusion and, thus, benign tumor
biology.4,12

The differential diagnoses of these lesions de-
pend on the size and location of the tumor. When
the lesion is large and extends into the cerebello-
pontine angle, the differential diagnoses include
acousticschwannoma,meningioma,ependymoma,
metastasis, and chondrosarcoma. The commondif-
ferential diagnoses for smaller lesions confined to
the Meckel cave include pituitary macroadenomas,
internal carotid artery aneurysms, and vascular

Table 1 – Tumor Extent–Based Classification of Trigeminal Schwannomas

Samii et al7 Yoshida and Kawase2 Radiologic Tumor Extent

Type A M Intracranial tumor predominantly in the
middle fossa

Type B P Intracranial tumor predominantly in the
posterior fossa

Type C MP Intracranial dumbbell-shaped tumor in the
middle and posterior fossa

E Extracranial space

ME Middle fossa and extracranial space

Type D MPE Extracranial tumor with intracranial
extensions

Fig 2 –

(A) Coronal T1-weighted
image showing an
isointense to hypointense
mass in the left temporal
fossa in the region of left
Meckel cave (*) that
extends inferiorly via an
enlarged foramenovale into
the infratemporal fossa and
left masticator space
(arrow). The lesion was (B)
heterogeneously
hyperintense on sagittal
T2-weighted images and
(C) showed relatively
homogenous
enhancement on
postcontrast T1-weighted
images. The final diagnosis
was multicompartmental
trigeminal (mandibular
division) schwannoma type
A as per Ramina et al1 and
typeME as per Yoshida and
Kawase2 classification.

433 Volume 2, Issue 6, December 2016 ascopubs.org/journal/jgo JGO – Journal of Global Oncology

http://ascopubs.org/journal/jgo


malformations.4,5,12 Although presence of clas-
sic clinical presentation and imaging features
suggests the diagnosis, tissue diagnosis is re-
quired for confirmation anddetection ofmalignant-
variant MTS. On microscopy, the characteristic
features include Antoni A cells, polyhedral cells
with large pleomorphic hyperchromatic nuclei,
and plump spindle cells. On immunohistochem-
istry, the most important markers that help differ-
entiate schwannomas from other spindle cell tumors
include S100 protein, myelin basic protein, and
leucine.12,13

Our patient cases represent two distinct types of
dumbbell-shaped MTS—one having a predomi-
nant posterior fossa with a middle cranial fossa

component and the second tumor predominantly
beingextracranialwithasmallmiddlecranial fossa
component. Both tumors had classic clinical pre-
sentation and MRI morphology that were sugges-
tive of trigeminal nerve involvement with working
diagnosis of schwannomas. The tumors were
completely resected with excellent surgical out-
come. To conclude, MTSs are rare tumors that
not only pose a diagnostic dilemma, but also a
surgical challenge. MRI is the imaging modal-
ity of choice for characterizing these tumors
and plays a crucial role in planning the surgical
approach.

DOI: 10.1200/JGO.2016.006122
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AUTHOR CONTRIBUTIONS

Provision of study materials or patients: Abhishek Mahajan

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.
Relationships 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
ascopubs.org/jco/site/ifc.

Abhishek Mahajan
No relationship to disclose

Nilesh P. Sable
No relationship to disclose

Richa Vaish
No relationship to disclose

Aliasgar Moiyadi
No relationship to disclose

Supreeta Arya
No relationship to disclose

Anil Keith D’Cruz
Speakers’ Bureau: Merck Serono
Travel, Accommodations, Expenses: Merck Serono

REFERENCES
1. Ramina R, Aguiar HP, Tatagiba M (eds): The surgical management of trigeminal schwannomas, in Samii’s Essentials

in Neurosurgery. New York, NY, Springer, 2008, pp 155-164

2. Yoshida K, Kawase T: Trigeminal neurinomas extending into multiple fossae: Surgical methods and review of the
literature. J Neurosurg 91:202-211, 1999

3. YuhWT, Wright DC, Barloon TJ, et al: MR imaging of primary tumors of trigeminal nerve andMeckel’s cave. AJR Am J
Roentgenol 151:577-582, 1988

Table 2 – Modified Ramina et al1 Classification of Trigeminal Schwannomas and Management Implications

Category Radiologic Tumor Extent Surgical Approach

Type A Predominantly extracranial tumor with small extension
in the middle fossa

Extradural transmaxillary approach or transmaxillary6
extradural middle fossa approach

Type B Intracranial tumor predominantly in the middle fossa
with extracranial extension

Intradural middle fossa approach; large extradural
tumor extensions through transmaxillary approach

Type C Tumor in the middle fossa Middle fossa approach either extradural or intradural
approach: intradurally (for large lesions) or
extradurally (for small lesions)

Type D Tumor in the posterior fossa Retrosigmoid approach

Type E Tumor with middle and posterior fossa extensions Presigmoid approach or two-stage retrosigmoid and
middle fossa approach

Type F Tumor with extracranial, middle, and posterior fossa
extensions

Combination of above-mentioned approaches

434 Volume 2, Issue 6, December 2016 ascopubs.org/journal/jgo JGO – Journal of Global Oncology

http://dx.doi.org/10.1200/JGO.2016.006122
http://ascopubs.org/journal/jgo
http://www.asco.org/rwc
http://ascopubs.org/jco/site/ifc
http://ascopubs.org/journal/jgo


4. Bathla G, Hegde AN: The trigeminal nerve: An illustrated review of its imaging anatomy and pathology. Clin Radiol 68:
203-213, 2013

5. Borges A, Casselman J: Imaging the trigeminal nerve. Eur J Radiol 74:323-340, 2010

6. Srinivas D, Somanna S, Ashwathnarayana CB, et al: Multicompartmental trigeminal schwannomas: Management
strategies and outcome. Skull Base 21:351-358, 2011

7. Samii M, Migliori M M, Tatagiba M, et al: Surgical treatment of trigeminal schwannomas. J Neurosurg 82:711-718,
1995

8. Jefferson G: The trigeminal neurinomas with some remarks on malignant invasion of the gasserian ganglion. Clin
Neurosurg 1:11-54, 1953

9. Beges C, Revel MP, Gaston A, et al: Trigeminal neuromas: Assessment of MRI and CT. Neuroradiology 34:179-183,
1992

10. Moiyadi AV, Satish S, Rao G, et al: Multicompartmental trigeminal schwannoma: A clinical report. J Craniofac Surg 19:
1177-1180, 2008

11. Singh K, Singh MP, Thukral C, et al: Role of magnetic resonance imaging in evaluation of cerebellopontine angle
schwannomas. Indian J Otolaryngol Head Neck Surg 67:21-27, 2015

12. Agarwal A: Intracranial trigeminal schwannoma. Neuroradiol J 28:36-41, 2015

13. Stone JA, Cooper H, Castillo M, et al: Malignant schwannoma of the trigeminal nerve. AJNR Am J Neuroradiol 22:505-
507, 2001

435 Volume 2, Issue 6, December 2016 ascopubs.org/journal/jgo JGO – Journal of Global Oncology

http://ascopubs.org/journal/jgo


correspondence

Not All Body Surface Area Formulas Are
the Same, but Does It Matter?

TO THE EDITOR

The method of calculating the chemotherapeutic
dose for an individual is still basedonacentury-old
formula for body surface area (BSA), despite its
known limitations, mostly due to the lack of any
better alternative. In the early days of cancer
chemotherapy, anticancer drug doses were either
fixed or on the basis of body weight. Prompted
by publications by Pinkel1 and Freireich et al,2

recommending the use of BSA to extrapolate
chemotherapy doses from animals to humans,
BSA-based dosing started to become common
practice in oncology.3

The biggest problem with BSA dose individualiza-
tion is that BSA cannot bemeasured but has to be
estimated with formulas generally incorporating
measures of body weight and height. There is no
clear evidence for the accuracy of BSA calcula-
tions, and the estimation of human BSA has
been described as “probably the most difficult
of all anthropometric procedures.”4(p475) Currently
there are at least five different validated BSA
calculation formulas in clinical practice, including
Mosteller,5 Du Bois and Du Bois,6 Haycock et al,7

Boyd,8 andGehan andGeorge.9 In addition, there
is also some controversy regarding the use of
actual or ideal body weight for calculating BSA,
and it has been recommended that actual weight
should be used, including patients who are clin-
ically obese.10 Other reports do not support ideal
body weight–based empirical dose reductions in
obese patients, although calculated doses can be
as much as 15% to 30% higher if actual body
weight, rather than ideal body weight, is used to
determineBSA. In clinical practice, the calculated
cytotoxic drug doses are also frequently manipu-
lated by rounding to the nearest convenient dose.
Finally, for many patients with cancer, body size
will probably vary during the course of the disease
because of conditions such as cachexia and an-
orexia. BSA-based dosing gives the false impres-
sion that we are practicing personalized medicine

by using a patient-specific metric. This is not
entirely true, because BSA does not correlate with
other important determinants of drug pharmaco-
kinetics, namely renal and hepatic functions.

We recently attempted to understand how each of
the five BSA-calculation formulas perform in an
Australian patient cohort, including interformulary
variations and whether this would affect day-to-
day clinical practice. In our cohort of 224 patients
(41% men, 59% women; average age, 62 years;
range 20 to 86 years) having chemotherapy for
solid tumors in a tertiary cancer center,meanbody
mass index was 27 (range, 16 to 45). Treatment
setting included 112 metastatic (50%), 87 adju-
vant (39%), 16 radical-intent chemoradiotherapy
(7%), and nine neoadjuvant (4%). The tumor
streams covered were 72 breast (32%), 36 lung
(17%), 31 colorectal (14%), 16 urologic (7%), 15
pancreas/hepatobiliary (7%),17gynecologic (6%),
11 head and neck (5%), nine CNS (4%), six
neuroendocrine (3%), seven melanoma (3%),
and four others (2%). BSA (mean 6 standard
deviation) on the basis of each formula were:
Mosteller, 1.89 6 0.21; Haycock et al, 1.91 6
0.22; Du Bois and Du Bois, 1.87 6 0.19; Boyd,
1.926 0.22; and Gehan and George, 1.916 0.22.
There was good concordance among formulas
(P 5 .11). However, when data were filtered to
include only patients whose body mass index
was.30 (n556), therewassignificantdifference
in the calculatedBSA among formulas (P, .001),
with the formulas of Du Bois and Du Bois6 and
Mosteller5 underestimating the BSA compared
with the other three. However, this probably would
not have a meaningful clinical impact on the ac-
tual dose prescribed for the patient because of two
observationsmadebyus: first, despite recommen-
dation to the contrary, there is still a tendency to
cap BSA at 2.0; and second, the dose-rounding
practice (to the nearest 5, 10, or 50 mg, depend-
ing on the drug in question) would probably offset
the difference in actual dose if a different BSA-
calculation formula were used. We tested this
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hypothesis on our patient population, where we
dose calculated for docetaxel, NAB-paclitaxel,
capecitabine, irinotecan, fluorouracil, oxaliplatin,
and cisplatin using all the different formulas in
given patients and found that the rounding effect
will eliminate any significant difference in actual
dose calculated.

Our study confirmed that, although in an
average-built patient any of the validated formu-
las can predictively and consistently calculate
BSA, in an obese patient there is discordance
between formulas, which can, in theory, lead to
under- or overdosing of cytotoxic drugs. It is
important to recognize this limitation of BSA-

based dosing and use a single formula in any
given institution to minimize dosing variability
and maintain consistency. We also noted that
despite the recommendations from ASCO and
National Comprehensive Cancer Network regard-
ing obese patients, the practice of capping BSA at
2.0 is still quite prevalent. Thismight be truer in the
metastatic setting, where the patients are already
quite frail with a poor performance status, and
therefore the oncologists are unlikely to be aggres-
sive in their treatment approach, given the palli-
ative intent of the treatment.
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Androgen Deprivation Therapy–Induced
Cardiovascular Disease

TO THE EDITOR

Essien et al1 reported an interesting study, “Car-
diovascular disease risk factors: How relevant
in African men with prostate cancer receiving
androgen-deprivation therapy?” We have a few
questions regarding the study.

Was there any difference in the median age be-
tween those who underwent androgen-deprivation
therapy (ADT) and treatment-naı̈ve patients? What
was the gonadotropin-releasing hormone agonist
used and at what interval?

Why did the patients who underwent surgical ADT
have lesser incidence of cardiovascular risk fac-
tors? Was blood pressure assessed in this study,
and did patients receiving ADT have higher blood

pressure? Did patients receiving ADT with higher
cardiovascular disease risk factors experience any
cardiovascular events?

Why did the patients who underwent orchidectomy
have statistically significantly higher prostate-
specific antigen? It would have been informative if
we had the baseline glucose, lipid profile, and
indices of obesity for patients receiving ADT to
show that their cardiovascular risk factors defi-
nitely increased with ADT. As there is a definite
increase in cardiovascular risk factors with ADT,
we should advise lifestyle modifications and/or
lipid-lowering agents before initiating therapy.
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Reply to M. Dhanushkodi

We thankDhanushkodi1 sincerely for his questions
regarding our study, “Cardiovascular Disease Risk
Factors:HowRelevant inAfricanMenwithProstate
Cancer Receiving Androgen-Deprivation Therapy?”2

In our facility, the gonadotropin-releasing hormone
agonist used is goserelin. The dose administered is
3.6 mg every 28 days subcutaneously until the
prostate-specific antigen (PSA) level is 0 ng/mL.
Then the patient is given a drug holiday and put
under observation. Treatment is restarted if relapse
occurs. The treatment-naı̈ve groups were younger
than the treatedpatients,whichwouldbeexpected,
because the treated patients have had the disease
for longer. There was no difference in the ages of
those who underwent orchiectomy and those on
hormonal manipulation.

In our study, the patients who underwent surgical
androgen-deprivation therapy (ADT) had less in-
cidence of cardiovascular risk factors than those
who underwent hormone manipulation alone.
The mechanism for this is unclear. However, it

could suggest that agents used for hormone
manipulation may alter other metabolic path-
ways apart from that of testosterone that may
adversely affect lipid profiles.

Blood pressure was assessed in this study, and
there was no significant difference (P, .05) in the
blood pressures of those receiving ADT and those
not receiving ADT.2 Our study was cross-sectional,
sowedid not followupwith those patients receiving
ADT to see if they had any cardiovascular events.
That is also why we do not have baseline values of
glucose, lipid profile, and indices of obesity.

The patients who underwent orchiectomy did not
have statistically higher PSA values compared with
any of the groups. It was actually the treatment-
naı̈ve group who had statistically higher mean PSA
values compared with patients who underwent
orchiectomy alone or hormone manipulation.2
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Misuse of Pirated Drugs: Why China?
What Is Next?

TO THE EDITOR

Targeting epidermal growth factor receptor (EGFR)
mutation and anaplastic lymphoma kinase (ALK)
fusion has become a milestone in lung cancer
treatment.1,2 Targeted drugs have become the first
choice for most patients because they can signifi-
cantly prolong survival and are less toxic and easier
to administer. To identify the use of targeted drugs
by patients with lung cancer, we carried out a two-
phase, 36-week investigation at Guangdong Lung
Cancer Institute and Guangdong General Hos-
pital. Between 2014 and 2015, we enrolled 98
patients who had EGFR mutation and 100 with
ALKmutation.Of these, 19.4% (19of 98) withEGFR
mutation and 32.0% (32 of 100) with ALKmutation
had ever taken at least one kind of pirated targeted
medicine, and 16 patients either had the wild-type
gene or were missing genotype information.

What was a pirated drug in our survey? We con-
sidered three categories of drugs. First, there
are generic drugs, which are similar to patented
drugs in terms of dosage, safety, and effective-
ness. Generics originatemainly from India, the so-
called world pharmacy, and their average price is
less than 20% to 40% of the price of patented
drugs, owing to the absence of royalties. Second,
there are crude drugs, which consist of the active
pharmaceutical ingredient (API). These lack US
FoodandDrugAdministration (FDA) approval and
have been restricted to animal experiments and
clinical trials. Third, there are drugs for which
neither the composition nor efficacy is clear. Such
“fake drugs” are sold as “generics” or the “API”
simply to make a profit with no regard to their
effectiveness. The sources of pirated medicines
are complex, and it is difficult to guarantee quality.
Although our small survey was limited to outpa-
tients, our data also imply that pirated targeted-
drug abuse has become a serious social issue in
China.

Why Is Pirated Drug Abuse So Severe in China?

Targeted drugs have been approved slowly in
China because of delayed clinical trials and
the complex drug-approval process. A typical

example is erlotinib, whichwas approved as a first-
line treatment for EGFR-mutant lung cancer in
2013 by the FDA and the European Medicines
Agency but has yet to be approved by the Chinese
FDA, although the clinical trials have been com-
pleted.3 In general, a 3- to 5-year delay in approval
is common in China.

Even if the targeted drugs were listed, Chinese
patients with lung cancer still cannot afford these
drugs, which are often not on the reimbursement
drug list, and patients must pay the full cost. In
our survey, patented medicines such as gefitinib,
erlotinib, and crizotinib are extremely expensive at
15,000 to 50,000 yuan per month; even icotinib,
an EGFR tyrosine kinase inhibitor produced by a
Chinese company, costs 12,000 yuan per month.
These prices are more than three- to 12-fold the
per capita monthly income of surveyed patients,
whereas the pirated drugs are much less expen-
sive at 500 to 5,000 yuan per month.

Why are innovative drugs so expensive in China?
In addition to the high research and development
costs, drugs cannot be sold directly to Chinese
hospitals. After the government sets the price, the
drugmust pass along a chain of dealers, and each
link generates additional costs. Finally, according
to the figures releasedby the EuropeanFederation
of Pharmaceutical Industries and Associations in
2014, the value-added tax rate on drugs in Chi-
nese is 17%, which is far higher than the average
8.8% in European countries and 0% in the United
States, Australia, and some other countries.

Group psychology in cancer treatment is another
important reason for the abuse of pirated drugs.
In China, numerous patients are active on online
anticancer bulletin-board systems where they share
their anticancer experiences and encourage
each other. To extend their lives, patients who
hear about a drug from a benefit group will blindly
attempt the miracle cure regardless of their geno-
type. Owing to imperfect network monitoring, pa-
tients can easily acquire these medicines from
ward-mates or purchasing agents. These factors
all result in rapid circulation of domestic pirated
drugs.
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What Should We Do to Deal With the Misuse of the
Farraginous Pirated Drugs?

Everyone has the right to health, and every pa-
tient has the right to use a drug that is capable of
extending his or her life. The law should not be a
weapon to deprive patients of survival rights. We
need an effective policy to improve drug acces-
sibility that should accelerate drug approval and
clinical trials to ensure timely access to needed
drugs and promote drug-pricing reform so that
more patients can afford patent drugs. Drug-
pricing reform is a global problem. Regarding
the current situation, domestic reform can draw
on lessons from the experiences of Taiwan and
Western countries.4 Linking drug marketing with
insurance coverage to shorten the time to re-
imbursement is a good idea. Determining the
price via a negotiating mechanism is also worth
learning.

Health is a basic right, and it is encouraging to see
that our government has a positive attitude toward
this. The Chinese National Development and Re-
form Commission, National Health and Family
PlanningCommission, and five other departments
recently issued a joint notice titled “Ways to Pro-
mote the Reform of Drug Prices”.5 This declared

that most drugs will no longer be priced by the
government after June 1, 2015, and that the price
of patent drugs would be determined by a new,
transparent, multistakeholder negotiation mech-
anism. This means that the control of drug prices
will be transferred from the government to the
market, and that the costs incurred through the
dealer chain will be eliminated. Unfortunately,
specific negotiation strategies and reform policies
have not yet been introduced.

There is a fable about a hungry dog hunting a
rabbit. When asked why the rabbit escaped, the
dog explained that the rabbit was running for its
life, whereas the dog was just looking for a meal.
Like the rabbit in the fable, patients are in a race
against death. Therefore, it is easy to understand
why the current policy has difficulty meeting pa-
tient needs. The misuse of pirated drugs is an
instinctive reaction. This is a complex issue that
involves human rights and the right to health. The
attitude toward this issue reflects the sentiment
and spirit of a country. We hope that the Chinese
government ultimately helps, rather than hinders,
this issue.
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Arsenic as Traditional Chinese Medicine
Provides New Hope for Overcoming High
Treatment Costs of Acute Promyelocytic
Leukemia

The use of targeted treatment and chemother-
apy has rendered acute promyelocytic leukemia
(APL) a highly curable form of cancer. A land-
mark study showed that APL can be cured with-
out chemotherapy using arsenic trioxide (ATO)
and all-trans-retinoic acid (ATRA).1 The former
can even be substituted with oral arsenic (the
Realgar-Indigo naturalis formula), allowing a
largely home-based treatment protocol.2 The
combined use of ATO and ATRA as a first-line
treatment of APL has been adopted by the most
recent National Comprehensive Cancer Network
guidelines.3

However, the high price of ATO in Western coun-
tries is a challenge to the health care system,
limiting the maximization of its benefits. The price
of ATO is approximately $676 in theUnited States,
530 Canadian dollars in Canada, and V393 in
Europe (Fig 1). Three-year cumulative pharmacy
costs for ATO plus ATRA were higher than ATRA
plus chemotherapy (V46,700 v V6,500 per pa-
tient) froman Italian payer perspective.4 However,
from a Canadian perspective, a combined ATO
plus ATRA treatment is associated with incremen-
tal cost-effectiveness ratios of 50,193 Canadian
dollars per quality-adjusted life-years.5 Moreover,
in theUnitedStates, comparedwith theATRAplus
idarubicin regimen, first-line ATOplusATRA treat-
ment had incremental cost-effectiveness ratios of
$4,512per life-year saved and$5,614per quality-
adjusted life-year gained.6 These figures have to
beput incontextwith the fact that70%ofcountries
in the world, which contribute to . 75% of the
world’s population, have a gross national income
per capita of, $10,000. Therefore, reducing the
price of ATOand adopting an outpatient treatment
model may overcome this problem.

China has taken important measures to improve
the outcomes of patients with APL. First, the price
of 10mg of ATO is approximately $25 (¥160) and
that of 10 mg of ATRA is roughly $0.2 (¥1.5)
under the government price regulation policy.
The total pharmacy cost of ATO and ATRA treat-
ment is approximately $3,626 after the com-
pletion of an entire round of treatment using
combinedATOandATRA as a first-line treatment
of non–high-risk patients with APL (accounting
for roughly 80% of all cases of APL). The gross
domestic product per capita of Chinawas $7,603
in 2014, which makes the costs of the two
drugs affordable even by out-of-pocket payment
standards.

Second, 70% to 85% of the costs of the two drugs
are covered by three health insurance schemes
(Basic Insurance for Urban Employees, Basic
Insurance for Urban Residents, and the New
Rural Cooperative Medical Scheme), which cover
. 95% of the population. Therefore, the direct
economic burden of patients with APL is signif-
icantly reduced. Third, we propose a novel oral
arsenic and ATRA–based outpatient treat-
ment model to reduce the medical costs. We
previously found that oral arsenic (Realgar-
Indigo naturalis formula) provided a similar out-
come compared with intravenous ATO using a
chemotherapy-included protocol in patients with
APL7 and showed a reduced cost in the oral ar-
senic group (median, $13,183.49 v $24,136.98;
P , .001).8

We recently reported excellent, albeit prelimi-
nary, outcomes in 20 patients with non–high-risk
APL treated with oral arsenic and ATRA via a
largely home-based treatment protocol.2 Impres-
sively, themedian of the total medical costs was
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$4,675 (range, $3,174 to $12,698). Patients re-
sumed their usual lifestyles during postremission

therapy, and their quality of life was rated as nearly
normal. A prospective, multicenter, randomized
trial is underway in China (Chinese Clinical Trial
Registry No. ChiCTR-TRC-13004054), which has
completed recruitment; preliminary results are
awaited.

Importantly, APL is a model of how targeted
therapies on their own can trigger definitive cures
and show the power of traditional medicine. This
Chinese model of APL treatment is worth pro-
moting, especially in undeveloped countries.
With its low costs and the merits of oral admin-
istration, traditional medicine may bring hope to
overcoming the high cost of the treatment of
cancer.
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Realgar-Indigo naturalis
formula [RIF]) per day in
China and other countries.
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