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Pacific island countries and territories (PICTs) face the challenge of a growing cancer burden. In response to these
challenges, examples of innovative practice in cancer planning, prevention, and treatment in the region are emerging,
including regionalisation and coalition building in the US-affiliated Pacific nations, a point-of-care test and treat
programme for cervical cancer control in Papua New Guinea, improving the management of children with cancer in
the Pacific, and surgical workforce development in the region. For each innovation, key factors leading to its success
have been identified that could allow the implementation of these new developments in other PICTs or regions
outside of the Pacific islands. These factors include the strengthening of partnerships within and between countries,
regional collaboration within the Pacific islands (eg, the US-affiliated Pacific nations) and with other regional
groupings of small island nations (eg, the Caribbean islands), a local commitment to the idea of change, and the

development of PICT-specific programmes.

Introduction

The first paper in this Series by Sarfati and colleagues’
describes the unique and complex challenges relating to
cancer control and prevention in the Pacific island
countries and territories (PICTs), including geographical
isolation, small capacities (in terms of both people skills
and infrastructure) and populations, shortage of health-
care workers, and under-resourced health services.
Patients with cancer in the Paific islands, many with
highly preventable and treatable cancers, often present
late and face the reality of a few treatment options and
palliative care services.

Although a comprehensive approach to cancer
prevention and control in the PICTs remains the aim of
this Series paper, we also provide examples of innovation
and good practice that have, or are likely to result in,
improved cancer prevention and control outcomes in the
region. The four operational examples described herein
have been selected to represent a range of cancer-control
strategies, from policy development to treatment, which
can be initiated by funders (including the major donor
countries [eg, Australia and New Zealand] and develop-
ment partners [eg, WHO and UNICEF], governments, or
the private sector and were developed in response to
locally identified priorities, challenges, and needs
(table 1). We conclude by describing key success factors
that link all of the examples together, so that these
approaches can be considered for possible implemen-
tation in other countries or regions.

Regionalisation and coalition building:

the US-affiliated Pacific islands (USAPI) and
territories

USAPI consist of three US territories, American
Samoa, Northern Mariana Islands, and Guam, and
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three independent countries in free association with the
USA, the Federated States of Micronesia (Yap, Pohnpeti,
Kosrae, and Chuuk States), the Marshall Islands, and
Palau (figure 1).”* Like many other small island nations,
USAPIs still face major challenges in achieving effective
cancer control policies and interventions because of
severe ongoing resource limitations; restricted human
resources and skills, policies and systems, and
infrastructure; geographical isolation; adoption of
developed lifestyles and diets; and an increase in non-
communicable diseases.** As a result of increases in
cancer incidence and delayed diagnoses, and because
no reliable cancer data were available, a concerted,
synergistic and regionalised approach was initiated in
1997 to strengthen the governance and management of
cancer control and prevention by a strategic coalition of
health leaders from USAPL**

The Cancer Council of the Pacific Islands was formed
in 2002, with funding from the US National Cancer
Institute and National Institutes of Health. It aimed to
better characterise the cancer burden and health systems
in the USAPI. The formation of the Council led to the
development of the Pacific Regional Comprehensive
Cancer Control Programme and Partners (PRCP), which
had representatives from each USAPI jurisdiction.*’
PRCP has evolved since 2002 and now includes a number
of enabling partners from USAPI (figure 2).°

Comprehensive cancer control, within a formal
structure and programme, was introduced to USAPI in
2003, with the formation of local coalitions and
substantial health-care workforce development. The US
Center for Disease Control and Prevention (CDC) has
provided funding to USAPI since its inception in 2003.
In 2005, an assessment was made to determine the
feasibility of a regional cancer registry programme that
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Problem

Solution

Key processes

Outcomes

Regionalisation and coalition
building: the US-affiliated
Pacific islands and territories

Improving the management of
children with cancer from

Cancer Project

Point-of-care test and treat:
developing innovative
approaches to cervical cancer
control (in Papua New Guinea)

High cancer incidence,
small populations, small
health-care capacities,
small number of resources

Poor access to care and late

Regionalisation,
collaboration, and sharing
of resources

Partnerships between

Key principles and committed

champions; linking diverse jurisdictions
and comprehensive cancer planning;
needs assessment and development of
partnerships with funders and academic

institutions; capacity building
Building capacity and developing

Effective cancer control planning; efficient use of
resources; coordinated and shared expertise; effective
leverage of resources; development of specific
strategies and policies resulting in action (eg, cancer
surveillance, cervical cancer control, cancer treatment)

Development of triage criteria for children with

selected Pacificisland countries
and territories: the Pacific Child

presentations of children
with cancer to health-care
facilities

oncology specialists in
high-income countries and
health-care professionals in
Pacific island countries and
territories

High burden of cervical Research-informed cervical

infrastructure; development of local
models of care and ownership; improved
availability of essential cytotoxic drugs;
visiting overseas specialists; clinical and
political champions

Research collaboration and funding

cancer; development of context-specific treatment
protocols and supportive care guidelines; increased
number of patients treated on-island; increased
support to on-island clinicians

Provides evidence supporting the practicality,

cancer and no effective
cervical screening

screening and treatment at
point-of-care in routine

between Papua New Guinea and
Australian researchers

feasibility, acceptability, and effectiveness of a model
of cervical cancer screening with self-collected
specimens at point-of-care for HPV-DNA in a

Improvement and support of
surgical services in the Pacific
island countries and territories

programmes clinical settings in
Papua New Guinea
Shortage of surgeons to Collaboration and support

by professional
organisations of regional
training institutions and
developing capacity of
individual surgeons

treat patients with cancer

Royal Australasian College of Surgeons
assisted capacity building by supporting
the two regional training institutions;
visiting surgeons; a formalised
relationship between the Australasian
College of Surgeons and the Pacific island
countries and territories trained surgeons

challenging small island nation setting, with a larger,
confirmatory study underway

Postgraduate surgical training from the Master of
Medicine programme, Surgery, at the universities in
Papua New Guinea and Fiji; a substantial increase in
numbers of surgeons throughout the Pacific island
countries and territories; increased number of
surgeons trained in the Pacific island countries and
territories by local surgeons; a lessening of the
so-called brain drain to high-income countries

Table 1: Examples of innovative practices within Pacific island countries and territories to improve health-care delivery and services

Papua New Guinea

(Prof A) Vallely PhD,

P Toliman MMedSc); Kirby
Institute, University of

New South Wales, Sydney,
NSW, Australia (Prof A | Vallely,
P ) Toliman); Obstetrics and
Gynaecology Unit, Colonial War
Memorial Hospital, Ministry of
Health, Suva, Fiji

(J Fong MMed); Fiji National
University, Suva, Fiji () Fong);
Cervical Cancer Prevention in
the Pacific Alliance, Dunedin,
New Zealand (M Hibma PhD);
Department of Pathology,
University of Otago, Dunedin,
New Zealand (M Hibma);
Department of Obstetrics,
Gynaecology and Reproductive
Health, Port Moresby General
Hospital, Port Moreshy,

Papua New Guinea

(Prof G Mola MBBS); School of
Medicine and Health Sciences,
University of

Papua New Guinea, Boroko,
Papua New Guinea

(Prof G Mola); Cancer Council of
the Pacific Islands, Yap State
Department of Health Services,
Yap State, Federated States of
Micronesia (M Reichhardt BJRN);
Cancer Council of the Pacific
Islands, Kosrae State
Department of Health Services,
Kosrae State, Federated States
of Micronesia

(LTaulung DCHSM);
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would provide centralised administration, training, and
support, but also ensure control and regulation of each
individual jurisdiction’s data.

In 2006, the first USAPI 5-year comprehensive cancer
control plan was formulated,” acknowledging the varying
contexts of cultures, available medical resources, funds
to improve infrastructure, skilled personnel, and health-
care coverage across all USAPIs. Part of the plan was for
each USAPI government to form functional multisector,
multilevel cancer coalitions to develop and implement a
country-specific comprehensive cancer control plan.
The country-specific plans complemented the USAPI-
wide comprehensive cancer control plan by obtaining
resources from across the entire PRCP (including
Hawaii, USAPI, and US national [eg, the CDC] and
international partners [eg, WHO]) to provide training
and technical assistance for health-care staff, policy,
health systems, and cancer surveillance development
to six USAPI jurisdictions: the US territories (American
Samoa, Northern Mariana Islands, and Guam); and the
three independent countries in free association with the
USA (Federated States of Micronesia, Marshall Islands,
and Palau).

One of the major successes is the CDC-funded PRCP
regional central cancer registry. It has systematically
collected data since 2007, which has informed strategies
on practice approach and policy decisions. For example,
high numbers of patients with late-stage cervical cancer
in the Marshall Islands and the Federated States of
Micronesia resulted in a change in cervical screening
methods, which changed from cervical smears to visual

inspection with acetic acid. In addition, registry data
informed programme-delivery policies in cancer risk
reduction, including tobacco control, obesity reduction,
healthy eating, increasing physical activity, and improved
screening programmes for the cervix, breast, and colon.
The data obtained have been used to drive the necessary
policy and health system changes to address the large
disparities in prevention, screening, and early detection
across the USAPI. Local and regional comprehensive
cancer control plans were developed in close collaboration
with non-communicable disease programmes. The plans
have leveraged substantial resources since their
implementation to strengthen local health systems,
policies, and public awareness of cancer and related risk
factors. An adaptable USAPI palliative cancer curriculum
was introduced, which led to the adoption of various
palliative care and home-based care methods in each
jurisdiction of USAPI.

The PRCP has been effective at improving cancer care
for USAPI through a systematic approach that engaged
committed cancer and local experts, increased parti-
cipation of indigenous people in the programme, and
improved equipment and medicine procurement
efficiencies through economies of scale that use
organisational and partnership strengths.

Leadership and advocacy from the PRCP allowed
USAPI to speak with one voice. Additional advocacy
from development partners continues to be fundamental
to improving multilateral, regional cancer prevention
and control initiatives. In addition, the PRCP was guided
by the principle of sustainability—in other words, by

www.thelancet.com/oncology Vol 20 September 2019



Series

/ Okinawa J,/Ryukyu Islands

Indian Ocean

South Island b

; .
.~ Christchurch

China Foioei Jopan) -+ Bonin Islands (Japan) Midwaylsland . .
laip 0 Volkana Islands (USA) - . Hawaiian Islands (USA)
Guangzhou /7 - Daito-Shoto . (Japan) - Marcus Islands (Japan) ‘
Se Tawan  (apan) pocoddEliSttiocaccnooaca gooo=e " o Honolulu
~ Hong Kong Okinqtorishi!’na Northern Mariana , AN . . 42
apan) ! “ Islands (USA g “~. Wake Islands (USA >
South / L Uapan) . (USA) : (USA) ~ Hawaii
China Lz Philippine H : H - Johnston Atoll
Sea Sea L * Saipan Ui S (USA)
hilippines . u Marshall Islands
Palawan » H e e
Bandar S W bu o i+ . Federated States of Micronesia™., o - . H
andar Sepi”’ : v - P o DR !
Begawan, / nﬁgﬁao : ME|E.I'(QOkE oo™ o € ®, ° o w2 e <Majuro | Kingman Reef (USA)
_/Brunei. - Davao i Palau “Caroline Islands. Palikir ) - : ';Ii’g[my’riaﬁgoll (USA)
- ) S, Howland Island o
Malaysia : 4 . (USA) \
-Bofeo A : i SolthTarawa . Bakerlsland (USA) 3 Equator
- . i Bismarck e ! Yaren !’ e TRy + Jarvislsland
Banjarmasin g fopes B b Sea o Newlreland igypy " (NewZealnd) . L(usA) .
I b : iPapuaNew Guinea' ¢ Boygainville -- " T o . Ssommmsassoscosmosamsoasag
. *Makassar v 4 N Lo oS 9 pougam) s o S - LineIslands
»S,!i@ba.)i? Sum!v)awa o B u Laes> New Britai Solomon . * Tuvalu® . Marquesusislands
~ “Flores Dﬁ%{ C LF/t ' Port Moresby Solome e Islands * «Funafuti } 0 : a0, :
) imor-Leste - LI SeaHoniara & ay @ \ . [ i 5 : N H
Sumba 1 0 & ‘;f7,\Alalhsaml”,,TSam.da . 0 . L@ :
! COI‘EﬂSEEA . ; Society Islands ¢, .
Indian Ocean Coral Sea : Vanuat Cook Islands P o ¥ o :
- " Islands (Australia) 7=~ o oo aA'F_" - ':f'lfuamqtus Islands :
e C et :Nouvelle- ™ i Windward ° 3 - :
- realtz z}rrler iGaledonie ~ ~ o T P "1 lslands i
\ eef s y S 0 e
S (France) Avarua : A o IPitcairn Islands
W Australia Bi ba Alofi Nive American . =~ Fren(c; Poly)nesia '(UQ(')WH
W rance)  A----ca-miin
‘ Uk * ne (New Zealand) Samoa N .
) . ; (USA) on :
P‘erth / :(ilngfjm: Norflolk : Kermadec Island -
. SRl / sland (Australia
] . o Newcastle ( ) (New Zealand)
N o # Sydney
o *Canberra Q
elbourne |
— A TAuckI‘and South Pacific Ocean
4 St New Zealand
Basusn tfia;ﬂt Tasman Sea )/ North Island

Figure 1: Map of the Pacific islands countries and territories

Reproduced from 123RF Rainer Lesniewski.’ The dashed lines are an approximation of the territorial waters of the Pacific islands and territories. Countries and territories within the black area are part of
the US-affiliated Pacific islands and territories area; those countries or terrorities within the red dashed lines are outside of US-affiliated Pacific islands and territories.

building country-specific and PICT-wide workforce Pacific;” estimates of the potential child cancer burden in pepartment of Paediatrics,
capacity by collaborating with centres of excellence, such  the region range from approximately one new case VaiolaHospital Nukualofa
Tonga (G Aho MMed);

as the John Burns School of Medicine and the University
of Hawaii Cancer Center, University of Hawaii, Honolulu,
HI, USA and the University of Guam, Mangilao, Guam.”
The transferability and feasibility of the collaborative
regional model is dependent on strong political will,
committed leadership, and advocacy by health experts,
being inclusive of diversity of context, and are guided by
principles of partnership, cost-effectiveness, addressing
health inequities, building workforce capacity, and
ensuring sustainability."

Improving the management of cancers among
children in selected PICTs: the Pacific child cancer
project

Children with cancer in many PICTs have poorer outcomes
than those in high-income Pacific Rim countries;
additionally, only a few PICTs have the medical resources
and infrastructure needed to address the cancer burden.
There are little published data on childhood cancer in the
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biennially in the Tuvalu, Tokelau, and Niue to 45-50 new
cases in Fiji annually (table 2).” Various PICTs have
different processes for the management of childhood
cancer; in this Series paper, we highlight programmes in
four PICTs (Fiji, Tonga, Samoa, and Vanuatu).

In the early 2000s, all of the PICTs (except for the
Soloman Islands) would, funding permitting, refer
childhood cancer cases to New Zealand and Australia.
However, major problems occurred as a result of incorrect
triaging, late presentations, and high of mortality.
Because no in-country training on expected toxicities and
complications had been done these issues often led to the
death of patients from intercurrent infections upon their
return home.* Before 2017, almost all children in Vanuatu
died of cancer because no treatment was available within
the country and patients could not be referred to hospitals
in other countries.

In response to this substantial unmet need, a Pacific
working group was established as part of the New Zealand

Department of Paediatrics,
Vanuatu Hospital, Port Vila,
Vanuatu

(T Fakakovikaetau MMed);

and Deakin University and
Barwon Health, University
Hospital Geelong, Geelong, VIC,
Australia (Prof D Watters ChM)

Correspondence to:

Prof A Ekeroma, Department of
Obstetrics and Gynaecology,
University of Otago, Wellington,
Wellington 6021, New Zealand
alec.ekeroma@otago.ac.nz

e495



Series

e496

| US Comprehensive Cancer Control National Partnership

Intercultural Cancer Council

Cancer Council of the Pacific Islands

Pacific Island Health Officers Association
Policy Advisory Board

A4

31

?

T i

Palau

Department of Family Medicine and
Community Health
(adminstrative and technical assistance)

International Partners with Pacific Island Health
Association (South Pacific Community
and WHO)

Regional Comprehensive Cancer Plan
Bristol-Myers Squibb Foundation
Telehealth to Improve Pacific Cancer

University of Hawaii Cancer Center
(technical assistance) H
« U54 partnership with University of Guam H

« Hawaii tumour registry

« Cancer Prevention in the Pacific Program

Northern

Marshall
Islands
Kosrae
Pacific Cancer
Coaliti uam
Chuuk | Federated oattion Health Outcomes
US-affiliated
States of h
; X Pacific Island
.| Micronesia PP
Pohnpei jurisdictions

Regional cancer registry <--

Yap Mariana

University of Hawaii Translational Research
Network

Islands

American

CDC Racial and Ethnic Approaches to
Community Health

Department of Paediatrics
Department of Geriatrics
Department of Obstetrics and Gynaecology

Samoa

College of Tropical Agriculture and Human

Micronesian Community Network and

Micronesian Health Advisory Council (Hawaii)

Resources and Children's Healthy Living Program

Figure 2: US Pacific Comprehensive Cancer Control Programme and Partners

Reproduced from Palafox and colleagues (CC BY 4.0).°CDC=US Center for Disease Control and Prevention.

Paediatric Oncology Steering Group in 2006, which
transitioned to the New Zealand National Child Cancer
Network in 2011. Partnerships between New Zealand
paediatric oncologists and Pacific island clinicians were
formed to review the outcomes of children referred from
the Pacific islands, to investigate whether twinning with
PICTs was feasible and to initiate cooperative agreements
with PICTs that regarded childhood cancer as a priority
health area. New Zealand Aid provided the initial funding
for visits to Fiji, Tonga, Samoa, and Vanuatu, where
selected members of the working group, accompanied by
two Pacific advisers (working with New Zealand aid),
held discussions with the respective ministries of health
and health-care professionals to determine whether
curative therapy for childhood cancer was a priority; to
determine whether an improved paediatric infrastructure
existed; whether there were sufficient childhood patient
numbers to develop expertise at the paediatric centre;
and whether any funding mechanisms for off-island
referrals for treatment existed.

From 2007, Tonga, Fiji, and Samoa (and Vanuatu from
2017) regarded childhood cancer as a health priority and
welcomed the opportunity to develop a care programme
with New Zealand. In 2007, Tonga, Fiji, and Samoa had
varied needs, capabilities, and priorities, and each country
required a different set of solutions, approaches, and
speeds of implementation. Triage criteria were established
listing so-called good risk cancers, in which most or all
treatments can be or are provided on-island by a
paediatrician and trained chemotherapy nurses.®
Developing childhood cancer treatment regimens adapted
to local conditions provided an opportunity to treat as

many children as possible with the available resources
while also working to improve services and supportive
care.” Pacific treatment protocols were developed for a
range of childhood cancers, including acute lymphoblastic
leukaemia, Wilms' tumour, and Hodgkin lymphoma,
accompanied by a suite of supportive care guidelines.””
Regular training and upskilling of staff has allowed more
children to be treated closer to home.

Children with cancer can expect positive outcomes of
up to 50% when treated with low-cost therapies in all
PICTs, and the provision of these basic services can be
organised and supported through a twinning arrange-
ment with well resourced countries.®® Professional
partnerships were successfully established between
tertiary health-care centres in New Zealand (the Starship
Blood and Cancer Centre, Auckland, New Zealand with
Tonga, Samoa, Vanuatu, Cook Islands, Tokelau, and Niue
and the Children’'s Haematology Oncology Centre,
Christchurch, New Zealand with Fiji). Fiji's two paediatric
centres manage 45-50 new childhood cancer cases
annually using the Pacific protocols” as per the triage
criteria  with remote support from Christchurch,
New Zealand, by weekly video and teleconferencing and
at least one annual visit by the Christchurch team to Fiji.

Despite the multiple challenges faced by PICTS, this
innovative approach to planning, delivering, and
sustainably maintaining a paediatric oncology service in
these countries has had key successes. First, there has
been an increase in the number of successful diagnoses
of childhood cancer cases and an increase in the number
of patients who have successfully completed therapy.
Second, the improved care of children with cancer has
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also had positive effects on the care of other sick children.
Third, good practice has been observed with the growth
of specialist paediatric surgical services and in the
increasing number of cancer societies and organisations
in Fiji, Tonga, and Samoa actively supporting children
and their families with travel to the hospital and financial
assistance for food, clothing, and medications.

Programmes have worked well when PICT has
identified clinical and political champions who have
shown substantial commitment to the strategies. and
ensured PICT alignment with the health plan. A focus on
increasing the number and skills of health-care
professionals and the capability of PICT health-care
services to detect and manage children with cancer
requires ongoing training and education (eg, credentialling
[a process that most health professionals in New Zealand
need to complete which is part of a competency
assessment to ensure quality and safety] in paediatric
oncology for PICT nurses), ensuring that PICT teams are
aware of the expected toxicities and complications
associated with cancer treatment as treatment protocols
are intensified, that maintaining expertise with core
clinicians and a small number of patients is required, and
checking that follow-up is done. Each country needs to
work with their ministry of health to ensure ongoing
funding is allocated for children with cancer including
the ability to travel overseas for treatment if necessary.
The Pacific Child Cancer Registry is in development,
which will address the need for data in this area;
additionally, assistance in expanding local availability of
essential cytotoxic agents is being addressed globally.”*
A viable palliative care service for children with cancer
who are not deemed good risk (ie, cancers associated with
poor outcomes) is needed for each PICT, ensuring those
seeking traditional therapies can still be managed within
the region’s health system. As health-care expertise and
capacity improve in each PICT, the intensity of protocols
can be increased; increasing the number of treatable
cancers will result in more children with cancer accessing
treatment and improving survival. Additional countries
can be added to this model, and similar models are likely
to be feasible in other small island nations.

Point-of-care test and treat: developing
innovative approaches to cervical cancer control
in Papua New Guinea

Of the 266000 deaths from cervical cancer worldwide in
2012, 87% occurred in low-income countries, including
PICT countries. The Polynesian (American Samoa, Cook
Islands, French Polynesia, Niue, Pitcairn Islands, Samoa,
Tokelau, Tonga, Tuvalu, and Wallis and Futuna) and
Micronesian (Federated States of Micronesia, Guam,
Kiribati, Marshall Islands, Nauru, Northern Mariana
Islands, and Palau) PICTs have an estimated age-
standardised cervical cancer incidence of ten patients per
100000 population, whereas Melanesian PICTs (Fiji,
Papua New Guinea, New Caledonia, Solomon Islands,

www.thelancet.com/oncology Vol 20 September 2019

Estimated Estimated Estimated new
total population child cancer cases
population youngerthan (0-14 years) per
(2016) 14 yearsold  year
Papua New Guinea 10000000 4000000 450-475
Fiji 880400 240200 475
Solomon Islands 651700 267300 26-8
Vanuatu 289700 108800 11-8
Samoa 194000 75100 10-4
Tonga 100600 35500 57
Kiribati 114395 38432 55
Cook Islands 15200 4100 18
Tuvalu 10100 3200 0-56
Tokelau 1400 400 0-06
Nive 1600 400 0-06
Table 2: Estimation of new childhood cancer cases annually for selected
Pacific island countries and territories

and Vanuatu) have a 3-times greater incidence, at
33 patients per 100 000—the second highest incidence in
the world.? Because many PICTs do not have cancer
registries, incidence and mortality rates from cervical
cancer remain as estimates: Estimated age-standardised
rates of cervical cancer range from an incidence of 16-5
in New Caledonia to 29-1 in Papua New Guinea per
100000 women and, with mortality ranging from 8.2 in
New Caledonia to 19-8 in Papua New Guinea per
100000 women. Corresponding figures in Australia and
New Zealand are 6-0 (incidence) and 1-7 (mortality) per
100000 women.”* To place incidence and mortality from
cervical cancer into context, women in Melanesia are
13-times more likely to die of cervical cancer than women
in Australia or New Zealand.? High-risk human
papillomavirus (HPV) types 16 and 18 are found in 77%
of women with cervical cancers in Fiji, 83% in
Papua New Guinea,”” and 56% of women with high-
grade smears in Vanuatu.” National HPV vaccination
programmes have started in several PICTs in the region
(New Caledonia, Cook Islands, Federated States of
Micronesia, Fiji, Guam, Kiribati, Wallis and Futuna,
Marshall Islands, Northern Mariana Islands, and Palau);
however, only Fiji and Cook Islands have a large
population coverage. The mainstay of cervical screening
in the region has been Papanicolaou (Pap) cytology and
visual inspection of the cervix with acetic acid, but neither
strategy has been successfully implemented at a national
or regional scale.”

Research partnerships have identified an innovative
solution for cervical screening in Papua New Guinea that
might be suitable for other settings in the Pacific.
Papua New Guinea is the most populous PICT with a
population of at least 8 million across 600 islands, with
800 distinct languages. More than 80% of residents live
in rural and remote areas, and over half of the country is
inaccessible by road. Low population-level coverage, poor
clinical recall in a Pap test screening programme,” and
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Assessment
1 Eligibility check and informed consent
2 Interview to collect sociodemographic, behavioural, and clinical data

High-risk HPV testing
Xpert HPV test at PoC using self-collected vaginal specimen

I<_

High-risk HPV negative

10-15% random subset

High-risk HPV positive

v v

Long term follow-up
Repeat high-risk HPV test in
5years

Immediate treatment

1 Collection of cervical specimen
for LBC, p16 and Ki67 dual
stain, biomarkers

2 Visualisation with acetic acid
before treatment

3 Cryotherapy or
thermocoagulation (or specialist
referral if ineligible)

4 Clinical review 3 months after
treatment

5 Repeat Xpert HPV test at PoC
1year after treatment

Specimen collection

1 Collection of cervical specimen
for LBC, p16 and Ki67 dual stain,
biomarkers

2 Review in 3 months to give
test results

Figure 3: Cervical screening management algorithm for Papua New Guinea
PoC=point of care. HPV=human palliomavirus. LBC=liquid-based cytology.
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disappointing overall performance of Pap testing (caused
by low laboratory capacity, delays in processing, and
missed diagnosis, among other factors)* led to the search
for new cervical screening strategies.

In a study of 1005 women attending screening services
at two clinical centres Mount Hagen and Goroka Papua
New Guinea, led by the Papua New Guinea Institute of
Medical Research (Goroka, Papua New Guinea) and
the Kirby Institute, University of New South Wales
(Kensington, NSW, Australia), women provided self-
collected vaginal specimens for HPV DNA testing at the
point-of-care on the portable GeneXpert platform (Xpert
HPV Test; Cepheid, Sunnyvale, CA, USA).* Self-collected
specimens were found to have excellent performance
compared with clinician-collected cervical specimens for
the detection of oncogenic high-risk HPV types* and for
detecting underlying high-grade squamous intraepithelial
lesions (HSIL) or worse (HSIL+).” The study also
investigated alternative clinical screening algorithms
(figure 3) for future large-scale evaluation and found that
the point-of-care HPV testing alone had superior
performance for the detection of underlying disease than
does either visual inspection of the cervix with acetic acid
alone or as a composite algorithm that included point-of-
care HPV testing followed by visual inspection of the
cervix with acetic acid. The sensitivity for detection of
high-grade squamous intraepithelial lesions or worse was
92% for point-of-care HPV testing, 47% for visual
inspection of the cervix with acetic acid, and 42% for the
composite algorithm.** A further study of 3400 women is
underway to confirm these findings and to evaluate the

cost-effectiveness,  health  system implementation
requirements, and acceptability (from client and provider
perspectives of point-of-care HPV testing with self-
collected specimens followed by same-day ablative cervical
thermocoagulation for those who test positive. By
November, 2018, more than 1000 women were screened as
part of this study: 12-5% of women screened were HPV-
positive, of whom around 93% received same-day cervical
ablation with the portable, battery-operated WISAP C3
device (WISAP Medical Technologies, Munich, Germany).
The remaining 6-7% of women who tested positive
for HPV were referred to a local specialist for review
because of the identification of lesions that were suspected
to be cervical cancer following pelvic examination.

The findings of this study are expected to inform future
scale-up of a HPV-based test and treatment strategy in
Papua New Guinea and within other high-burden, low-
income settings. Innovation through research has
continued with the development of the cervical cancer
prevention in the Pacific partnership, which involves
institutions in Papua New Guinea, Australia, New Zealand,
and the USA who are cooperating with the Samoan
Government and other PICTs on how to introduce and
scale-up the use of point-of-care HPV-based testing and
treatment strategies. Political commitment and sustain-
able funding for all components of cervical cancer control
and prevention strategies will be crucial to the successful
implementation of these programmes.

Improvement and support of surgical services in
the Pacific

The Pacific has a shortage of medical staff across all
PICTs due to a small number of training opportunities
and scholarships to study abroad in the two established
Pacific island medical schools (the University of
Papua New Guinea, Port Moresby, Papua New Guinea
and the Fiji National University, Suva, Fiji); additionally,
a large number of the health-care professionals who are
trained on the islands move to Australia or New Zealand.
The shortage of surgeons reflects the small number of
postgraduate training opportunities and the inadequate
funding of positions and infrastructure. Training of
surgeons to subspecialise in cancer surgery is unlikely
to be feasible or a priority for PICTs in the short-term,
but general surgeons are expected to operate on a range
of cancers with minimal training or supervision. In
many PICTs, cancer treatment rarely extends beyond
surgery, with few islands having chemotherapy or
radiotherapy facilities, as discussed by Sarfati and
colleagues.!

Before 1995, the absence of surgeons in the PICTs has
meant there has been a heavy reliance on a largely
transient, often fragmented, expatriate health-care
professional and visiting specialists.” In 1995, a push led
by the Royal Australasian College of Surgeons attempted
to address these issues. Australia Government aid funding
was secured to engage PICT ministries of health, clinical
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Updated data from those initially published by Guest and colleagues.**The data were updated by emailing all heads of departments and key clinicians and administrators in
the selected Pacific island nations to report on the number of specialists currently working on the island or territory, whether they were trained in the region through the

304500 196700 120100 100300 15200 10200
3 5 1 3 1 1

4 3 1 4 1 0

1 1 NA 0 NA NA

0 NA NA NA NA NA

0 NA NA NA NA NA

0 NA NA NA NA NA

1 NA NA NA NA NA

NA NA NA NA NA NA

9 9 2 7 2 1

Papua New Guinea Fiji

Population (estimated 2018) 8558 800 888400 632500

General surgery 69 5 3

Obstetrics and gynaecology 44 20 4

Orthopaedics 7 4 2

Urology 3 2 1

Neurosurgery 1 1 0

Plastics 2 1 0

Paediatric 4 1 1

Ear, nose, and throat 10 NA NA

Total number of health-care 140 34 11

professionals per Pacific

Island Country or Territory
Master of Medicine (for surgery) programme or outside it (eg, in Australia and New Zealand). NA=not applicable.
Table 3: Surgical workforce capacity for selected Pacific island countries and territories at the end of 2018

champions, and academic institutions to cooperate and
find ways to improve the delivery of surgical services and
build capacity in Papua New Guinea and the rest of the
PICTs. The Pacific Islands Project also began in 1995,
aiming to streamline visiting specialist services, support
surgical training, and provide professional support for
surgeons in PICTs.*

At the request of PICT ministries of health for improved
training capacity for local surgeons, postgraduate
specialist training programmes were expanded at the
University of Papua New Guinea and Fiji School
of Medicine. First introduced at the University of
Papua New Guinea in 1974, the Master of Medicine
programme was a 4-year course strategically developed to
train surgeons to be capable of performing surgery in all
settings (including rural areas and remote islands). From
1994, the University of Papua New Guinea increased the
capacity of the course and began to offer additional
subspecialisation training in orthopaedics, urology, head
and neck surgery, paediatric surgery, and neurosurgery. In
1997, the Fiji School of Medicine (now known as Fiji
National University) developed a similar surgical training
programme.”” The need to support trainee surgeons
throughout their training, including overseas placement,
was recognised and close communications between the
respective ministries of health and other agencies
(including the Pacific Community) was developed for
strategic input and for the targeted employment of the
surgeons when returning to their home country. The
overseas placements in New Zealand and Australia were
aligned to the area of interest for the trainee and their
respective country, although not all PICT physicians could
pass the registration requirements of the host country.

The postgraduate surgical training programmes offered
in Papua New Guinea and Fiji have been highly successful
in increasing and retaining a large number of surgeons
working in PICTs.** For example, the number of surgeons
in Papua New Guinea has increased from 12 in 1990* to
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82 working in the country in 2018, meaning that general
surgeons can be found at all major hospitals, which is the
only medical specialty to achieve this.”* Similarly, Fiji has
graduated at least 35 Pacific surgeons with postgraduate
qualifications between 1998 and mid-2018.° Surgical
training in both Papua New Guinea and Fiji is increasingly
being taught by Pacific surgeons, reducing the reliance on
external assistance;”* additionally, local training has
stalled the migration of PICT surgeons to developed
countries,®* with the Fiji National University retaining
82% of students and the University of Papua New Guinea
retaining more than 95% of its graduates.” Training
opportunities and clear progression pathways driven by
successful surgical advocacy by the ministries of health
and medical councils has promoted the success and
retainment of trainee surgeons.” In addition, with support
from the Pacific Island Surgeons Association, the Royal
Australasian College of Surgeons, and aid from the
Australian and New Zealand Governments, avenues for
research, teaching, and continuous professional develop-
ment have contributed to the ongoing improvement of
surgical services in the region.®

This growing contingent of surgeons remaining in
PICT (table 3) are increasingly responsible for providing
specialist care, including managing complex cancer
cases in their own and neighbouring countries.”* For
example, two paediatric surgeons provide care for
childhood cancers in Fiji and its neighbours: Kiribati,
Tuvalu, and Vanuatu, services which previously would
have been provided by foreign partners at a greater cost.
Similarly, two Fijian urologists work in Fiji in cooperation
with urological societies in New Zealand and Australia.
With support from the Gastroenterological Society of
Australia, many PICTs now have the skills and equipment
to diagnose and provide surveillance for gastric and colon
cancers.*

Relationships with multiple organisations and indi-
viduals have been necessary for the improvement of
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Search strategy and selection criteria

We searched PubMed and the grey literature using the

nou nou

search terms “Pacific”, “cancer”, “small island developing

"o

states”, “SIDS”, and “cervical cancer”, “screening”, “childhood
“OR “children” OR “paediatric cancers”, “surgery”,
“surgeons”, and “workforce” for papers and reports
published between Jan 1, 2000, up until June 29, 2019.

Only papers and reports published in English were reviewed.
We included references on the basis of originality and
relevance to the broad scope of this Series paper. We also
liaised with a number of key informants throughout the
region who assisted with information on relevant literature
and local practice.

surgeon retention over the past 24 years to be possible,
most notably with the Royal Australasian College
of Surgeons, the Governments of Australia and
New Zealand, and many local and international clinical
champions. More than 500 specialist teams have visited
PICTs as part of the Pacific Islands Project, delivering or
augmenting health-care services.*® The visiting teams
provide an opportunity for local clinicians to develop
and practice skills, share knowledge, attend teaching
sessions, and develop close supportive relationships with
international surgical teams and college associations.
PICTs also benefit from infrastructure and supplies left
behind by visiting teams. PICT surgeons are increasingly
leading visiting surgical teams both in-country and
overseas to neighbouring island nations.” This approach
is one that could be built on to develop the capacity of
other specialised health-care workers crucial in cancer
control, such as pathologists.

Although surgical services continue to improve, many
challenges remain, and much work is still needed.
Guided by the Lancet Commission for Global Surgery®
target of at least 20 surgeons, anaesthetists, and
obstetricians per 100000 population, over 1000 new
surgeons need to be trained to provide an adequate
Pacific surgical workforce by 2030.%* For many PICTs,
achieving the baseline numbers of surgeons for best
practice remains a distant goal,*” and comprehensive
cancer care remains limited by a shortage of resources
and supporting infrastructure.”

Success factors

Despite the multiple challenges faced by PICTs, we have
described four examples of concerted efforts that have
strengthened PICT-specific health-care capacity and
improved the infrastructure to enable PICTs to work
towards reducing their cancer burden. All of the
initiatives discussed share key success factors, which we
outline here as a complementary to the recommendations
for the Pacific region that was synthesised in the first
paper of the Series by Sarfati and colleagues.'

Building and strengthening partnerships to develop
sustainable cancer initiatives and grow local health
capacity

Partnerships between local organisations and various
development partners, including funding bodies,
academic institutions, regional organisations, and
Pacific Rim centres of excellence have been crucial in
advancing cancer control efforts in the region. Because
of their small population size and narrow economic
base, PICTs are reliant on financial and technical
support provided by their development partners.
However, effective, sustainable change is unlikely
unless the explicit goals of any potential partnerships
include improving local capacity, capability, and
infrastructure, and produce sustainable positive
outcomes. Each of the four examples provided here
clearly shows this principle.

Regional collaborative approach to cancer control

For individual small PICTs with a small number of
resources for cancer control, sharing infrastructure and
expertise holds major potential advantages for improving
cancer care and prevention. Sarfati and colleagues' call
on PICTs to consider a regional or sub collaborative
approach to cancer control. The regional cancer coalition
of USAPI jurisdictions and partners provides a globally
unique example of collaborative cancer control planning
across a group of countries that others can learn from. In
addition, PICTs banding together have the potential to
form an effective lobby for a PICT-wide cancer control
agenda, such as effective cancer prevention, bulk
procurement of essential cancer medications, or regional
cancer research.

Local commitment to change

In each of the examples provided here, local champions
that have shown remarkable commitment and leadership
have advocated and campaigned for improved cancer
care and prevention within the region, with an explicit
focus on gaining political support. This support is
essential to ensure sustainable solutions that are
effectively implemented within PICTs.

Adapting frameworks, policies, and guidelines for PICTs
Frameworks that succeed in PICTs are those that have
been developed for the unique local context of each
island or area, considering cultural, health system,
demographic, and economic factors. For instance, PICT
treatment protocols used to treat cancer in children
might prompt the adaption of best practice guidelines for
adults; moreover, the model for training and retaining
surgeons in Fiji and Papua New Guinea could guide
training programmes for other specialties such as
pathology. PICT clinicians are generally adept at
delivering care in resource-constrained settings and are
in a good position to advocate for guidelines that will
succeed in their respective Pacific island.
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Conclusion

Many of the lessons learnt from the initiatives examined
in this Series paper are applicable across the cancer care
continuum and can provide a framework for ongoing
initiatives and collaborations that aim for future
innovative good practices to improve cancer outcomes in
PICTs, which may then serve as a model for other small
island nations globally. PICT leaders must prioritise the
cancer control agenda and continue to seek capacity
building strategies that leverage resources through
regional partnerships and help develop cancer
registration, improve screening and preventive practices,
deliver better care to more individuals, and undertake
more PICT-focused cancer research.
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