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A B S T R A C T

The purpose of this report is to describe the interventions implemented between 2012 and 2017 at the National
Cancer Institute Paraguay (NCI Paraguay) to improve treatment quality and efficiency for patients with cervical
cancer, with an emphasis on radiation quality and access. The NCI Paraguay requested collaboration with Health
Volunteers Overseas (HVO), an international volunteer organization, to improve the care of patients with cer-
vical cancer. This report is based on site visits to NCI Paraguay by HVO volunteers in 2012, 2013, and 2016, with
a follow-up report from the site in 2017. During the study period, increased access to external beam radiation
and brachytherapy led to a decrease in wait time to start radiation from 2 to 3months to 4–6 weeks. The center
transitioned from 2-dimensional (2D) to 3-D planning and was able to offer concurrent chemotherapy and ra-
diation, including brachytherapy, to patients with locally advanced cervical cancer. Based on the American
Society of Clinical Oncology's resource-stratified clinical guidelines, from 2012 to 2017, the practice transitioned
from a “basic setting” to an “enhanced setting”.

1. Introduction

Access to cancer care in low- and middle-income countries (LMIC) is
a global problem; effective solutions are likely to be local and institu-
tional. This report describes a collaborative effort to improve the
quality of cervical cancer treatment and access to timely radiation
therapy at the National Cancer Institute Paraguay (NCI Paraguay).
While some of the details focus on changes in radiotherapy access and
practice, the overall approach was comprehensive and included
changes in availability of diagnostic and imaging services as well as
implementation of multidisciplinary collaboration.

There is a global imbalance in access to information and resources.
Information is easily transmitted, but resources are unevenly dis-
tributed. Healthcare personnel in many LMIC can obtain developed-
world recommendations for cancer treatment but do not have access to
modern facilities, radiation therapy, chemotherapy, and targeted
therapy. European and North American treatment guidelines may not
be practical in resource-limited areas. The American Society of Clinical
Oncology (ASCO) and other groups have created clinical guidelines for
optimal cancer care in resource-limited settings (Chuang et al., 2016),
yet each locale has unique constraints and opportunities.

Two-thirds of cancer cases in the next decade are expected to occur
in LMIC. In Latin America and the Caribbean region, an estimated 1.7
million cases will be diagnosed in 2030 (Goss et al., 2013). While
overall cancer incidence is lower in Latin America than in North
America and Europe, the cancer burden is greater because of advanced
stage at diagnosis and lack of access to treatment. Access to medical
care varies between countries and regions in Latin America, with worse
access and health outcomes in rural areas.

Paraguay is a landlocked country in the heart of South America with
a population approaching 7 million people. Paraguay's per capita gross
national income is the 2nd lowest on the continent after Bolivia. Over
the past decade, the Paraguayan economy grew at an average rate of
5% (The World Bank, 2017). The economy has grown in recent years
because of increased agricultural exports and production of hydro-
electric power, and Paraguay is currently considered a middle-income
country (The World Bank [2017].

The Paraguayan government initiated healthcare reform in 2008
and implemented a cancer control policy that year. To date, there is no
national cancer registry (Globcan, 2012).

Seven percent of Paraguay's population of 6.1 million currently has
private health coverage, 20% are covered by the health services of the
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social security institute (the Instituto de Previsión Social), and the rest
depend on the public health system.

Since the majority of patients do not have private insurance and
have uneven access to cancer screening, they often present with ad-
vanced stage disease requiring multimodal care.

The obstacles to cancer treatment are numerous and include in-
adequate screening, distance from medical facilities, lack of facilities,
and logistic and cultural barriers to treatment. Paraguay's transporta-
tion system ranges from adequate to poor, largely depending on the
region of the country. The country has a network of roads, railroads,
rivers, and airports, but significant infrastructure and regulation im-
provements are needed. The highway is comprised of single lane roads,
which makes it difficult and time consuming to commute between ci-
ties. NCI Paraguay, where the government radiation facility is housed,
is approximately 1 h outside of the capital city, Asuncion, which makes
access to radiation treatment challenging for many people.
Radiotherapy units are 1 per 2–3 million people in Paraguay, compared
with 1 per 500,000 people in Uruguay (http://nigatom.org.ng/wp-
content/uploads/2017/12/Radiotherapy-in-Cancer-Care-Facing-the-
Global-Challenge.pdf, nd). There are 4 radiotherapy centers in the
country. Based on estimates by the International Atomic Energy Agency
(IAEA), only 44.2% of patients in Paraguay who need radiotherapy
have access to this modality (Pan American Health Organization,
2013). In Paraguay, breast cancer is the most common cancer in
women, followed by cervical cancer. Clinical breast examination and
mammography are available but not free, and mammography facilities
are not abundant. Mammography units are 0.42 per 100,000 people in
Paraguay, compared with 12.97 per 100,000 people in St. Vincent and
the Grenadines (Pan American Health Organization, 2013). Lack of
screening partly explains the high incidence of advanced-stage breast
cancer in Paraguay.

According to a Pan American Health Organization (PAHO) report,
there is a national cervical cancer prevention and control plan in place
(Pan American Health Organization, 2013). Clinical practice guidelines
are available for cancer treatment, and there is a referral system es-
tablished for which NCI Paraguay is the major public referral center.
Pap is the screening test included in the program. Despite the avail-
ability of these programs, the country is experiencing difficulties
dealing with the challenges posed by prevention programs based ex-
clusively on cytology. In a resource-limited environment like Paraguay,
with low coverage, difficulties in providing follow-up, and deficient or
incomplete quality control systems, PAHO recommends that alternative
cervical cancer screening technologies are needed.

While breast cancer is the most common cancer in women in
Paraguay, cervical cancer is the number one of cause of death. The
mortality rate from cervical cancer in Paraguay is among the highest in
Latin America. The incidence is 34.2/100,000, and the mortality is
15.7/100,000 (Globcan, 2012).

NCI Paraguay initiated a collaboration with Health Volunteers
Overseas (HVO), an international volunteer organization, in 2012 to
improve the process of care for patients with cervical and breast cancer.
HVO is a volunteer-based organization dedicated to improving the
availability and quality of healthcare in resource scare countries
through education, training, and professional development. Healthcare
providers join HVO on a volunteer basis to provide teaching and service
rather than direct clinical care.

2. Methods

This report describes interventions initiated by NCI Paraguay, in
collaboration with HVO, to improve the process of care for patients
with cervical cancer and some outcomes of this intervention. The pro-
ject addressed the diagnosis, evaluation, and treatment of patients with
cervical cancer with a focus on improvement in access to radiation
therapy and improved quality of radiation therapy. The interventions
were implemented by NCI Paraguay between 2012 and 2017. The

report is based on site visits by HVO volunteers to NCI Paraguay in
2012, 2013, and 2016, with a follow-up report from the site in 2017.
During each site visit, HVO volunteers served as educators and con-
sultants. The visits lasted approximately 1 week and included atten-
dance in clinics and surgery; interviews with staff, leadership, and re-
sidents; and participation in seminars and presentations. Interventions
to improve patient care were initiated and implemented by the physi-
cians and leaders of NCI Paraguay.

2.1. NCI Paraguay

NCI Paraguay, Instituto Nacional del Cancer de Paraguay, is the
only cancer center in Paraguay and the primary site for training in
cancer medicine specialties. It is 1 of 3 centers for medical oncology
training, the single site for surgical and radiation oncology training in
Paraguay, and provides training in gynecology.

The hospital has 200 beds and a large outpatient clinic capacity. The
gynecology department sees around 8000 patients a year. In 2017, the
NCI had 603 new cervical cancer cases. The NCI clinics uses paper re-
cords.

The center was established in 1986 by the government in Capiata, a
rural area approximately 18miles outside the capital city of Asuncion.
Patients are referred to NCI Paraguay from all over the country, usually
with a confirmed cancer diagnosis or high suspicion of cancer. The
cancer center does not provide transportation. Free lodging is located
on the hospital grounds, and off-site lodging is available. Treatment is
covered by the government under the universal healthcare system.

Cervical cancer is the leading cancer diagnosis at NCI Paraguay,
with 4212 cases seen from 2000 to 2010 (range, 345–479 cases per
year); breast cancer numbers were 2245 for the same period (range,
182–334 cases per year). Ovarian cancer is the 2nd most common gy-
necologic malignancy, with 300 cases seen in 10 years (range,
11–49 cases per year). Data are not available for stage distribution,
treatment outcomes, or survival.

The physicians at NCI Paraguay (surgical, medical, and radiation
oncologists) are well trained and have access to international treatment
guidelines. Oncology specialists complete additional training after
medical school. Radiation oncologists complete a 4-year residency.
Gynecologic and surgical oncologists have additional specialty training
after surgical residency. Many specialists obtain additional training in
the United States and other Latin American and European countries.

Most physicians at NCI Paraguay work part time. They have a pri-
vate practice to support their income and work at the cancer center
2–5 days a week.

NCI Paraguay collaborated with HVO to improve the delivery of
care to patients with cervical cancer. The stated goals of the project
included: assisting in developing diagnostic and treatment pathways for
cervical cancer, including triaging patients for immediate access to
radiation and brachytherapy, and reinforcing a multidisciplinary ap-
proach to the diagnosis and treatment of cervical cancer.

During the site visits, the volunteers, staff, and center leadership
discussed interventions to improve the existing system and make it
more efficient without the need for major spending. The team focused
on developing diagnostic and treatment pathways and reinforcing a
multidisciplinary approach.

2.2. Initial visit and assessment

An initial site visit to NCI Paraguay was made in 2012. At that time,
radiation oncology was staffed by 3 part-time radiation oncologists and
1 resident. A single linear accelerator at the facility operated from 7 am
to 7 pm. Radiation planning was clinical, based on external anatomic
landmarks, or based on 2-dimensional (D) imaging (i.e., X-rays). Time
from radiation oncology referral to consultation was 3–4weeks.
Waiting time for a diagnostic computed tomography (CT) scan and
biopsy results took an additional 3–4weeks. Pathology reports took up
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to 2months, as the pathology department was understaffed. There were
2 part-time staff pathologists (2 days a week, 6 h a day) and 1 resident.
This resulted in significant treatment delays, since patients did not
begin treatment until a pathology report was available. The average
time to begin radiation and chemotherapy for a patient diagnosed with
cervical cancer was 8–12weeks or longer after presenting to the center.
Because of delays in initiating radiation, some patients were treated
with neoadjuvant chemotherapy followed by surgery, consistent with
ASCO guidelines for a basic resource setting (Chuang et al., 2016).
Brachytherapy was available only as a low-dose-rate (LDR) treatment
and was limited to 2 patients per week. This limitation was due to the
hospital having a single set of applicators as well as a single set of Cs137
sources for LDR treatment. One treatment would last approximately
48–36 h, and treatment days were Monday through Friday. High-dose-
rate (HDR) treatment was not available at the time. The ideal standard
of care at NCI for patients with locally advanced cervical cancer was
chemoradiation followed by brachytherapy. Because of the limitations
to brachytherapy access, this policy was not always feasible and ex-
ternal beam radiation was commonly followed by hysterectomy, con-
sistent with ASCO guidelines for limited settings (Chuang et al., 2016).

Both external beam radiation and brachytherapy were available, but
because of the mismatch of large patient volume and limited radiation
facilities, strategies more appropriate to a basic and limited setting were
employed to treat patients in a timely manner.

Six gynecologic oncologists performed all surgeries for gynecologic
malignancies. There is no formal gynecologic oncology training in
Paraguay. Residents gain their experience managing patients with gy-
necologic cancers during their residency. Minimally invasive surgery is
not performed.

The medical oncologists had a large outpatient clinic serving ap-
proximately 100 patients per day and had access to many common
cancer drugs, including cisplatin and paclitaxel. Fifteen part-time
medical oncologists practice at the center.

There was limited dialogue between the surgeons, medical oncolo-
gists, and radiation oncologists. The main barriers to optimal treatment
delivery were identified as a lack of resources and lack of coordination
of care between the different medical specialties. These were identified
by the HVO volunteers on site through observation of the hospital dy-
namic for this subset of patients (cervical cancer) as well as meetings
with hospital staff and administration. Inadequate communication be-
tween the specialties prevented optimal use of the limited resources in
pathology/laboratory, medical oncology/chemotherapy, and radiation
oncology. There were no institutional diagnosis-specific guidelines for
work-up and treatment. Long delays at each step, from diagnosis to
completion of treatment, were identified as an opportunity to improve
the use of existing resources and promote the acquisition of needed
resources.

Additional issues included the change of cancer center leadership
following each national election and the staffing model of part-time
physicians, since most physicians had an additional private practice.
Paraguay has national elections every 5 years. When there is a change
in party leadership, a new cancer director is appointed.

In summary, the cancer center physicians and HVO identified
multiple barriers to timely treatment of patients with invasive cervical
cancer. These included delays in pathologic confirmation of diagnosis,
delays in obtaining CT scans, lack of care coordination between on-
cology specialists, and lack of access to timely radiation treatment be-
cause of a limited number of treatment machines and the constraints of
LDR brachytherapy.

Suggested approaches by the visiting HVO team included the de-
velopment of a weekly multidisciplinary clinic for patients with cervical
cancer, the development of treatment guidelines for patients with cer-
vical cancer using published models but modifying them based on
available resources, utilizing visiting specialists for updates on treat-
ments and technology, and using teleconferencing for lectures and case
conferences.

ASCO guidelines for the management of invasive cervical cancer in
resource-limited settings are based on surgical skill levels, availability
of recommended chemotherapy, radiation equipment, pathology ser-
vices, and palliative care availability. Clinical settings are defined as
basic, limited, enhanced, and maximal (Chuang et al., 2016). Treatment
guidelines are based on medical resources: physician skills and tech-
nology. They do not address other practical barriers to treatment, such
as limited availability of medical resources in relation to the population
served, the logistics of an underserved population travelling to a
treatment facility, and payment for treatment.

While published guidelines can serve as a template for improve-
ment, the actual process of changing practice is accomplished by as-
sessing the practice environment, optimally using the resources and
expertise at hand, and obtaining additional critical resources if possible.

2.3. Practice improvements: 2012–2017

Despite changes in cancer center leadership, the center and physi-
cians were committed to improving patient care and able to implement
improvements in workflow and treatment. The leadership and admin-
istrators purchased additional equipment, hired personnel, and colla-
borated with non-governmental organizations and private facilities to
improve quality of care.

Based on HVO recommendations, a multidisciplinary cervical
cancer clinic was established, including a designated staff of gyneco-
logic oncology surgeons (3), medical oncologists (2), radiation oncol-
ogists (2), and residents from all 3 areas. The clinic occurs once a week
and evaluates all cervical cancer patients seen in that week. Physicians
not part of the clinic can refer their cervical cancer patients to the clinic
(which became a habit for most). The clinic evaluates the patient to
make sure all diagnostic studies are in order (e.g., biopsy, imaging,
labs), completes them as necessary, and sends the patient for appro-
priate treatment (surgery versus chemo radiation).

Between 2012 and 2016, there was significant improvement in the
time from surgery to reporting of pathology results, from an average of
4 weeks to 1 week. This was accomplished by hiring additional part-
time pathologists, increasing from 2 to 4 pathologists, with each
working half a day. By 2017, a biopsy result was available in 5 days.
This allowed patients to progress more quickly from biopsy to definitive
treatment.

Cisplatin-based chemotherapy is available through NCI Paraguay;
concurrent chemotherapy is well coordinated between the radiation
oncology and medical oncology departments. The usual regimen is
45 Gy external beam pelvic radiation with concurrent weekly cisplatin
chemotherapy at 40mg/m2. Approximately 80% of patients receive
chemoradiation therapy. The remaining 20% of patients are not able to
receive chemoradiation due to financial or other medical conditions.

During the follow-up site visit in 2016, a notable difference in the
radiation process was the transition to 3-D CT-based planning. A staff
radiation oncologist obtained additional training regionally, then de-
veloped a workflow using the hospital CT scan for volume-based ra-
diation planning. IAEA donated immobilization devices for re-
producible patient positioning. An HDR brachytherapy device was
purchased by the government, and the vendor provided training. This
allowed 16–20 brachytherapy treatments per week. The availability of
timely brachytherapy decreased the practice of preoperative external
beam radiation followed by hysterectomy. A new linear accelerator was
purchased by the government but was not yet installed due to lack of a
vault, so access to external beam radiation was still a bottleneck. The
Ministry of Health addressed this issue by creating an agreement with a
private clinic to treat patients from NCI Paraguay who were funded by
the state. This made a significant impact on reducing treatment delays.
The number of radiation oncologists increased from 3 to 6. NCI
Paraguay is currently considering a plan to employ physicians full time,
which should add to the efficiency of medical services. With improve-
ments in work-up, care coordination, and access to radiation treatment,
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the delays between presentation to the center and beginning radiation
were reduced from 2 to 3months to 4–6weeks.

The current model for patients with invasive cervical cancer stage
IB2 or above at NCI Paraguay is external beam pelvic radiation with
concurrent cisplatin chemotherapy and brachytherapy. This meets the
“maximal” setting guideline from ASCO's resource-stratified clinical
practice guideline (Chuang et al., 2016). The faster turnaround of pa-
thology reports, improved availability of brachytherapy, and additional
use of a private facility have decreased the time from diagnosis to
treatment and increased the availability of standard of care treatment.
The transition from 2-D to 3-D treatment planning has moved the
practice to more precise radiotherapy, which will hopefully result in
improved outcomes with decreased morbidity.

During the 2012–2017 period, NCI Paraguay made significant im-
provements in treatment access and workflow for cervical cancer
(Fig. 1), moving from practice consistent with a “basic setting” to
practice consistent with an “enhanced setting”. While the center re-
quested external consultation, the changes were driven and im-
plemented by the leadership and physicians at NCI Paraguay. The
process included obtaining additional resources and training, better
organization of existing resources and communication between spe-
cialists, and partnerships with private and international organizations.

3. Discussion

Standard of care treatment for advanced cervical cancer is con-
current cisplatin-based chemotherapy plus brachytherapy. The re-
commendation for concurrent chemoradiation is based on several large

randomized clinical trials (Josefson, 1999). Brachytherapy has been
shown to be an important component of definitive radiation, providing
a method to deliver high-dose radiation to the tumor with decreased
dose to adjacent normal structures. A National Cancer Database study
demonstrated that patients who received treatment with external ra-
diation and brachytherapy in the United States had significantly im-
proved overall survival compared with patients who were treated with
external beam radiation alone. Han et al. (2013) noted a decrease in
cause-specific survival in patients when brachytherapy was omitted.
Delays in initiating treatment have a detrimental effect on local control
(Chen et al., 2008). Total treatment duration has also been identified as
a prognostic factor in cervical cancer outcome. Treatment time longer
than 7–9weeks has been associated with increased pelvic failures and
decreased overall survival. A retrospective institutional study found a
higher incidence of pelvic failures in patients who had a treatment
duration longer than 56 days and identified delay in brachytherapy as a
major contributing factor (Song et al., 2013).

Overall survival in patients with cervical cancer is associated with
stage at presentation and treatment efficacy. Delays in diagnosis and
initiating therapy contribute to higher stage disease. Resource limita-
tions affect the ability to deliver effective treatment.

The treatment of invasive cervical cancer is multimodal and re-
quires radiotherapy, surgical and medical oncology, access to che-
motherapy, and supportive care. Unfortunately, the burden of cervical
cancer is highest in LMIC, where these skills and resources are scarce.

Radiotherapy facilities are expensive to initiate and maintain and
require highly trained personnel and physicians and dependable access
to power and water. Currently, 33% of the world's external beam units

2012
Improved 

coordina�on of 
chemoradia�on 

therapy between
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oncology and 
medical oncology

2013
Transi�on from 

LDR to HDR 
brachytherapy, 

with an increase 
from 2 to 16-20 
procedures per 

week

2014
Pathology 
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2016
Approximately 
20% of pa�ents 

treated with 
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Fig. 1. Timeline of improvements implemented by NCI Paraguay between 2012 and 2017.
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are available in LMIC to treat 60% of the world's cancer patients (Datta
et al., 2014). The lack of radiation facilities in LMIC is well docu-
mented, and multiple solutions have been proposed (Abdel-Wahab
et al., 2017). In the absence of financial incentives to provide radiation
oncology services, strong governmental support is required.

NCI Paraguay's approach to improve cervical cancer management
was pragmatic and addressed significant barriers to treatment out-
comes. The project goals were to reduce delays in initiating treatment,
provide timely access to external beam radiation with chemotherapy
and brachytherapy, improve the quality of radiotherapy, and reduce the
time from diagnosis to completion of therapy.

Compared with treatment barriers described in some LMIC (Kivuti-
Bitok et al., 2013; Makau-Barasa et al., 2017; Haque et al., 2017), NCI
Paraguay had several strengths. The facility leadership and physicians
were aware of the shortcomings of the treatment process and com-
mitted to improving it. Treatment in this public facility is paid for by
the government, eliminating the barrier of treatment cost to the pa-
tients. The physicians were well trained and have access to current
medical information. The facility initiated the process and used mul-
tiple strategies and partners to accomplish the improvements in care.
This included inviting an outside organization to provide assessment
and recommendations. While not all recommendations were put into
action, those implemented were directly related to reducing treatment
delays and improving multidisciplinary communications. The govern-
ment purchased an HDR brachytherapy treatment device and obtained
training from the vendor. IAEA served as a resource for positioning
devices. A staff radiation oncologist obtained regional training and
implemented 3-D planning. Additional radiation oncologists and a
physicist were hired.

Cancer treatment facilities in LMICs have strengths and opportu-
nities unique to their individual settings. The process described may not
be applicable to other institutions. However, the key factors that con-
tributed to an improved process of care are applicable to other settings.
The first is that the leadership and staff of the center were committed to
improving care and led the process. The second is that the institution
used a variety of partners and techniques to improve care and did not
depend on a single source for expertise and resources.

4. Conclusion

While Paraguay continues to have insufficient radiation oncology
facilities for the population, the leadership of NCI Paraguay improved
access and care at this major public cancer hospital. Between 2012 and
2017, NCI Paraguay improved the treatment process and quality of care
for cervical cancer patients with reduced delays in initiating and
completing treatment and attainment of an enhanced standard of care.
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