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Treatment Compliance as a Major Barrier to
Optimal Cervical Cancer Treatment in Guatemala
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abstract

PURPOSEDespite being the only hospital to provide comprehensive cervical cancer treatment to many medically
underserved Guatemalan women, no assessment of the cervical cancer patient population at the Guatemala
Cancer Institute has been performed. To understand the demographics of the patient population, their treatment
outcomes, and access to care, we sought to assess treatment compliance of patients with cervical cancer at the
Guatemala Cancer Institute and its effects on patient outcomes.

METHODS A retrospective chart review was conducted of patients with cervical cancer between 2005 and 2007
and assessed for follow-up through December 2015. Demographics and clinical characteristics were tabulated.
A Kaplan-Meier curve to model compliance was generated.

RESULTS Ninety-two patients with invasive cancer were analyzed. Most presented with squamous cell carci-
noma (73%) and at locally advanced stages (IIB, 51%; IIIB, 33%). Most (75 of 92, 81.5%) initiated treatment
after diagnosis, but 18.5% (17 of 92) were lost to follow-up before treatment initiation. For treatment, 97%
received external beam radiation, 84% brachytherapy, and 4% concomitant chemotherapy. Nearly 20% of
patients were lost to follow-up in the first 6 months and 65% in the first 5 years. Of the 67 patients who completed
treatment, only 15 (16% of the initial cohort) were diagnosed with a recurrence. No deaths were recorded.

CONCLUSION The low recurrence rate and no documented deaths suggest a correlation with the low compliance
rate and poor follow-up. This finding highlights the need to examine more fully the barriers to compliance and
access to care among this population to optimize the treatment of cervical cancer.

J Global Oncol. © 2019 by American Society of Clinical Oncology

Licensed under the Creative Commons Attribution 4.0 License

INTRODUCTION

Cervical cancer represents a major cause of morbidity
and mortality, and the burden of this disease falls
especially hard on low- and middle-income countries
(LMICs).1 In LMICs, cervical cancer is the secondmost
commonly diagnosed cancer and the second leading
cause of cancer-related death among women.2 Most
new cervical cancers (84%) are diagnosed in de-
veloping countries, and of the approximately 270,000
deaths each year as a result of cervical cancer, 90%
are in LMICs.3

Guatemala, like many Latin American countries, is
classified as an LMIC, with 24% of the population
earning less than $3.10 per day and 9% earning less
than $1.90 per day.4 The incidence and mortality of
cervical cancer in Guatemala reflects a similar trend as
other LMICs. Of all cancers, cervical cancer has the
second highest incidence and mortality, with a mor-
tality rate of 12.2 per 100,000 (compared with 2.7 in
the United States).2,5 This is also meaningful from an

economic development standpoint because multiple
studies have shown that the death of women, espe-
cially young women and mothers, in LMICs places
a large economic burden on both the family and the
country’s wider economy.6,7

As in other LMICs, the low rate of cervical cancer
screening in Guatemala is a core contributor to late-
stage diagnosis and subsequent mortality. Sixty-two
percent of women in 2016 reported never having
a Papanicolaou test, and of those, 34% had no
knowledge of the test.8 Although human papilloma-
virus vaccines and Pap smears are crucial to cervical
cancer prevention, treatment optimization remains
imperative because cervical cancer mortality is pre-
dicted to increase by 45% by 2030 despite these
efforts.9-11

Treatment options in Guatemala also are limited. With
a population of 15 million, the country has only one
hospital that provides comprehensive oncology treat-
ment to the underserved adult population, including
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surgery, chemotherapy, and radiation treatment: the
Guatemala Cancer Institute (INCAN) located in Guatemala
City.11 The hospital offers colposcopy; ablative and exci-
sional procedures for precancerous lesions; and surgery,
radiation treatment, and chemotherapy for invasive dis-
ease. However, because INCAN is the only hospital to
provide such treatment, many women with cervical cancer
have difficulty with accessing quality care immediately
upon the onset of symptoms, which results in delayed
diagnosis and treatment and increased mortality.

Despite INCAN being the only hospital to provide
comprehensive cervical cancer treatment to many
medically underserved Guatemalan women, no as-
sessment of the patient population had previously been
performed. To understand the demographics of the
patient population, their treatment outcomes, and ac-
cess to care, we sought to assess treatment compliance
of patients with cervical cancer at INCAN and its effects
on patient outcomes.

METHODS

We reviewed charts of women diagnosed with cervical
cancer at INCAN between 2005 and 2007 and assessed for
follow-up until December 2015. Patients were randomly
selected from the hospital-based cancer registry: 32 from
2005, 42 from 2006, and 40 from 2007. Of those, 22
patients had cervical intraepithelial neoplasia stage III
disease or less and were excluded. There were no addi-
tional exclusion criteria. Ninety-two patients with invasive
disease were included in the analysis. Data were collected
from paper patient charts into a Microsoft Excel (Microsoft
Corporation, Redmond, WA) spreadsheet. Demographic
and treatment data were then tabulated. Compliance or
follow-up was quantified by documentation of hospital visits
in the patient’s chart. A Kaplan-Meier curve to model
compliance using the known last treatment date to known
last follow-up date was created with SAS 9.4 software (SAS

Institute, Cary, NC). This study was approved by the in-
stitutional review board at INCAN.

RESULTS

Ninety-two patients were analyzed, and patient de-
mographics are listed in Table 1. Most patients had
squamous cell histology (73%) followed by adenocarci-
noma (15%). Five patients (5.4%) were diagnosed with
stage I disease, 51% (47) with stage II, and 33% (30) with
stage III. Only one patient was diagnosed with stage IV
disease.

Of 92 patients, 17 (18.5%) did not follow up after diagnosis,
which left 75 patients (81.5%) who initiated treatment. Of
those who initiated treatment, 67 (73%) completed treat-
ment; 60 (65%) were subsequently seen in follow-up at
least once. There were no significant differences in age,
histology, and stage of disease at the time of diagnosis
between those who received any treatment and those who
did not (Table 1). With regard to treatment, 73 (97%) of the
75 patients who initiated treatment received external beam
radiation, and 63 (84%) received brachytherapy. INCAN
did not have a linear accelerator until 2014, so within the
time frame that our sample was collected, all patients re-
ceived cobalt radiation. Only three patients (4%) received
concomitant chemotherapy.

As shown in Figure 1, compliance, marked by clinical
follow-up, declined appreciably in the first 6 months after
treatment conclusion. Eleven (18.3%) of the 60 patients
who completed treatment had their final encounter at
INCANwithin 6months of treatment completion. At 5 years,
65% of those who completed treatment had been lost to
follow-up. Median follow-up was 30 months (range, 1 to
126 months), with an interquartile range of 67. One patient
remained at the end of the follow-up period. Fifteen patients
(16.3%) were diagnosed with a recurrence. We found no
evidence of hospital deaths or deaths after treatment
completion.

CONTEXT

Key Objective
To deliver optimal care, especially to a medically underserved population with cervical cancer, it is crucial to understand

patient demographics and treatment outcomes.
Knowledge Generated
We found that many patients do not initiate treatment, and those who do are lost to follow-up soon after treatment. However, to

assess the reasons for such differences in the population and make improvements, we found that demographic data are
lacking, even at a large academic medical institution.

Relevance
Despite being the only hospital to provide comprehensive cervical cancer treatment to many medically underserved Gua-

temalan women, the Guatemala Cancer Institute has not previously analyzed demographic or treatment information for
women with cervical cancer. This is especially important to identify targeted strategies to improve treatment compliance
and, therefore, outcomes.
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DISCUSSION

Several aspects contribute to the high burden of cervical
cancer in Guatemala, as demonstrated by this study. First,
most women are diagnosed with locally advanced disease
that likely correlates with the onset of symptoms. Second,
nearly one quarter of women do not initiate any treatment
after diagnosis, and the majority of those who receive

treatment do not receive the standard of care in the form of
radiation with concomitant chemotherapy. Finally, low
compliance rates, as highlighted in our study, complicate
the ability to optimize cervical cancer treatment.

In terms of treatment regimens, the fact that only three
patients received concomitant chemotherapy with radiation
illustrates the challenges of providing the standard of care

TABLE 1. Demographic and Clinical Characteristics of Women Diagnosed With Cervical Cancer at the Guatemala Cancer Institute
Patients, No. (%)

Characteristic All (N = 92) Treated (n = 75) Untreated (n = 17)

Median age at diagnosis, years (range) 47 (16-88) 47 (16-88) 45 (26-79)

Median gravidity (range) 5 (0-14) 5 (0-14) 5 (1-14)

Median parity (range) 4 (0-14) 4 (0-14) 4 (1-14)

Marital status

Married/partnered 61 (66.3) 52 (69.3) 9 (52.9)

Single/divorced/widowed 29 (31.5) 21 (28.0) 8 (47.1)

Unknown 2 (2.2) 2 (2.7) 0

Smoking status

Never 70 (76.1) 55 (73.3) 15 (88.2)

Former 1 (1.1) 1 (1.3) 0

Current 4 (4.3) 4 (5.3) 0

Unknown 17 (18.5) 15 (20.0) 2 (11.8)

Histology

Squamous cell 67 (72.8) 54 (72.0) 13 (76.5)

Adenocarcinoma 14 (15.2) 13 (17.3) 1 (5.9)

Adenosquamous 6 (6.5) 5 (6.7) 1 (5.9)

Small cell 1 (1.1) 1 (1.3) 0

Other/unknown 4 (4.3) 2 (2.7) 2 (11.8)

Stage

I 5 (5.4) 2 (2.7) 3 (17.6)

II 47 (51.1) 42 (56.0) 5 (29.4)

IIA (IIA1, IIA2) 0 0 0

IIB 47 (51.1) 42 (56.0) 5 (29.4)

III 30 (32.6) 24 (26.1) 6 (35.3)

IIIA 0 0 0

IIIB 30 (32.6) 24 (26.1) 6 (35.3)

IV 1 (1.1) 0 1 (5.9)

IVA 1 (1.1) 0 1 (5.9)

IVB 0 0 0

Unknown/unstaged 9 (9.8) 7 (9.3) 2 (11.8)

Radiation therapy

External beam radiation 73 (97.3) —

Brachytherapy 63 (84.0) —

Concomitant chemotherapy 3 (4.0) —

Radiation alone 71 (94.7) —

Radical surgery 1 (1.3) —
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to an under-resourced population. Although the limitations
that most LMICs face in providing adequate radiation
therapy have been well documented,12-14 those related to
chemotherapy delivery remain largely unexplored. A 2015
review of cervical cancer in LMICs in Africa noted that less
than 5% of those needing chemotherapy received it, that
appropriate chemotherapy was grossly unavailable, and
that the average price of medications was equal to
7 months of income.15 At INCAN, discounts are offered for
some limited treatment, but no assistance is provided for
chemotherapy, which makes its use prohibitive for many
patients.16 Although the reasons for not administering
concomitant platinum therapy were not documented in the
patient charts, we suppose a leading barrier is economic
concerns. This, however, requires additional research to
confirm and rule out other obstructions, such as the dis-
tance to the treatment center and the ability to find and pay
for lodging in Guatemala City while receiving treatment.

With an understanding of the poor rate of follow-up after
treatment, it should be of no surprise that only 16% of
patients were diagnosed with a recurrence, not because
patients did not experience a recurrence but because they
did not present to INCAN when they did. With radiation
alone, we would expect a recurrence rate to be 20% to 30%
in stage II disease and close to 40% in stage III disease.17

Because INCAN is the only place that many indigent

patients can receive treatment in Guatemala, those who
were lost to follow-up are presumed to have followed the
natural course of cervical cancer and died.

We found no hospital deaths or evidence of death in the
charts. However, in Guatemala, deaths usually occur at
home instead of in the hospital. Although death certificates
are created, they are not linked to the government death
registry or to patient charts. Assessment of survival among
our sample, therefore, was impossible unless the death
occurred while in the hospital. Additional practical barriers
keep people at home when they are in pain, bedridden, or
at the time of death. INCAN has a palliative care service, but
transportation, finances, and limited hospital hours and
staff all contribute to restricting patient access.16

Although compliance during treatment has been examined
in an American population,18 to our knowledge, our study is
the first to demonstrate the dramatic decline in patient
compliance before, during, and after treatment in an LMIC.
This study was intended to be a pilot review of patients with
cervical cancer in Guatemala to provide baseline data on
cancer treatment in this population. Although the initial
intention was to examine survival rates, the lack of follow-up
data made this impossible. The scarcity of organized data
or records of patient outcomes thwarts clinical research
and is thus a critical barrier to health care improvement in
LMICs, especially in the most underserved populations.

This study was not powered to detect statistically significant
differences between patient groups. In addition, no in-
terviews were conducted to assess reasons for non-
compliance. The study also is subject to the same
limitations as that inherent in single-institution, retrospec-
tive studies in that these findings may not be generalizable
to other hospital systems, even in other under-resourced
areas. However, the lessons learned from the barriers to
conducting research in and providing care to LMICs as well
as the improvements that are necessary to adequately treat
marginalized populations can and should be considered by
the wider academic world.

Additional data are needed to confirm our findings and to
identify the most at-risk demographics and clinical
characteristics that determine compliance. The next steps
are to look at more-specific aspects of patient de-
mographics to develop targeted strategies to reach those
most at risk for compliance with treatment and follow-up.
We hope that these data illuminate the need for targeted
strategies to improve treatment compliance and, there-
fore, outcomes.
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FIG 1. Decline in follow-up after treatment.
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