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Abstract
Background: High rates of treatment abandonment have been considered one of the major limi-

tations to achieving high cure rates of childhood cancer in developing countries. The aims of this

studywere to report the prevalence and factors associatedwith treatment abandonment for chil-

drendiagnosedwith solid tumors in one reference center inBrazil and to describe effective strate-

gies to prevent it.

Procedures: A retrospective review was conducted using data from 1139 children (0–18 years)

treated for solid tumors at theBrazilianNational Cancer Institute, during the period between Jan-

uary 2012 and December 2017. Treatment abandonment was defined as recommended by the

International Society of Pediatric Oncology. The impact of implementing a patient-tracking sys-

temwas evaluated. Descriptive statistics were used to analyze patient characteristics. Chi-square

test was used for statistical analysis, with the significance level<0.05.

Results:Of 1139 patients, 1.66% refused or abandoned treatment. Although from 2012 to 2013

there was an increase in the abandonment rate, it then decreased by 63.8% from 2013 to 2017

(2.5% to0.9%). In themultivariatemodel, only retinoblastomadiagnosiswas associatedwith aban-

donment (odds ratio= 5.0; 95% confidence interval, 1.2–20.4; P= 0.025). In our cohort, abandon-

ment rates were not associated with increased death.

Conclusion: Monitoring missed appointments, and early interventions to address issues associ-

ated with providing resources to help families during treatment were effective in achieving very

low abandonment rates.
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1 INTRODUCTION

In the past several decades, there has been major improvement in

outcomes for children with cancer. Survival rates of childhood can-

cer in high-income countries are around 80%.1,2 Despite improve-

ment in cure rates for childhood cancer in high-income countries, the

corresponding rates remain suboptimal in low- and middle-income

countries.3,4 Many factors have been attributed to these results,

such as access to treatment, late diagnosis, and socioeconomic and

Abbreviations: INCA, Brazilian National Cancer Institute; SUS, Unified Health System; AWD,

alive with disease; NED, no evidence of disease; DOD, dead of disease; LFU, lost to follow-up.

educational factors.5,6 Treatment abandonment has also been impli-

cated among the causes of treatment failure.7,8

Treatment abandonment has been defined as failure to start

or complete therapy for a disease that could be cured or defini-

tively controlled, and missing treatment for a consecutive period,

defined as a hiatus of four or more weeks in the scheduled treat-

ment, without a medically indicated cause.7–10 In low- and middle-

income countries, abandonment rates reported are variable, ranging

from 0 to 74.5%.11 Reasons for abandonment are multifactorial and

include caregivers’ limited education, socioeconomic pitfalls, feeling

of incurability, religious beliefs, and fear of components of treatment,

among others.12
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Treatment abandonment has been addressed in Latin America,

especially in patients with childhood cancer13–16 and leukemia17,18 as

an important cause of treatment failure, and strategies to overcome

this problem have been implemented. However, fewer studies have

focused specifically on solid tumors.19,20 Therefore, the aim of this

studywas to describe strategies to prevent treatment abandonment in

children diagnosed with solid tumors in one reference center in Brazil,

and to report its prevalence and associated factors.

2 METHODS

2.1 Setting

Brazil is a Latin American upper-middle-income country with a popu-

lation of over 208million inhabitants, of whom approximately 23% are

younger than 15 years.21,22

The Brazilian National Cancer Institute (INCA) is a branch of the

Ministry of Health for the development and coordination of integrated

actions for cancer prevention and control in Brazil. These actions are

of amultidisciplinary nature and includemedical and hospital care pro-

vided directly and completely free of charge to cancer patients, within

the country's Unified Health System, known as SUS.23,24

The PediatricOncologyDepartment is a referral center for children

with cancer in Brazil. About 250 newpatientswith cancer, aged 0 to 19

years old, are admitted annually. Of the 250 patients, 180 have solid

tumors. Many patients were socioeconomically underprivileged, did

not have medical insurance, and were in a position of social vulnera-

bility. These conditions were considered risk factors for abandonment

of therapy.15 Strategies have therefore been developed over the years

to bring together the efforts of the institutional multidisciplinary team

and volunteers as well as nonprofit organizations, to help with trans-

portation, lodging, food, and ensuring patients are able to access their

social rights.

2.2 Study population

Records were reviewed of 1139 patients less than 19 years of age

at diagnosis, treated with solid tumors at INCA, during the period

between January 2012 and December 2017. Patients who were pre-

viously treated for cancer in other institutions were not eligible

(n= 5).

The variables collected retrospectively from the medical reports of

each patient, including those who abandoned treatment, were as fol-

lows: sociodemographic data (gender, age at diagnosis, ethnicity, and

distance to institution) and clinical (final diagnosis, outcome, and treat-

ment abandonment). Distance fromhome to treatment centerwas cat-

egorized as 0 to 50, 51 to 100, 101 to 150, 151 to 200, and>201miles.

Patients living 0 to 50miles from the institutionwere considered close

to the treatment center.12 Treatment abandonment was defined as a

failure to either start or complete therapy for a disease that could be

cured or definitively controlled or missing treatment for a consecutive

period of four or more weeks in the scheduled treatment.9

For those patients who abandoned treatment, additional infor-

mation was evaluated, including oncologic treatment at the time of

abandonment (before starting treatment, during local treatment, and

on chemotherapy); time to abandonment (days from starting treat-

ment; for those who did not start treatment, the time was considered

zero); maternal information (age, level of education, marital status,

number of children including the patient and the family's per capita

income); time lapse before returning for treatment (days from aban-

donment to return; for those patients who refused surgery, this was

considered zero). Oncologic status at the return was characterized as

either disease progression or no disease progression. Outcome was

characterized as alive with disease (AWD), no evidence of disease

(NED), dead of disease (DOD), or lost to follow-up when appointments

weremissed for more than one year after completing therapy (LFU).

Data collection and entry were approved previously by the local

ethics committee (CAAE number: 82799618.9.0000.5274; 19 Febru-

ary 2018).

2.3 Interventions

2.3.1 Interventions to all patients

Multidisciplinary evaluation

All patients were seen by themultidisciplinary team at diagnosis (pedi-

atric oncologist, nurse, social worker, nutritionist, psychologist).

Action: Education about the disease and treatment planned for each

patient. The difficulties to treatment adherence were identified and

discussedwith the team at a weekly meeting.

Monitoring formissing consultation

A trained health care professional registered daily all patients who

missed a scheduled appointment at the oncology unit.

Action: The oncologic phase of treatment was identified in the

database and/or the chart. Family members were contacted within

24 hours of the missed appointments by phone call and/or telegram to

identify the reason for absence. The primary physician was informed

about the reasons for the missing appointment as well as the multidis-

ciplinary team.

Monitoring for appointment scheduling

Since 2014, in order to track those patients who ultimately did

not schedule an appointment with the pediatric oncology assistant,

the data manager also updated biweekly the last consultation of all

patients followed at our institution. The time elapsed from the last

appointment was registered automatically to warn health profession-

als thatmore than15days havepassed since thepatient last visited the

hospital.

Action 1: The oncologic phase of treatment was identified in the

database and/or the chart. Family members of patients on diagnostic

investigation and during oncologic curative treatment were contacted

within 24 hours of the missed appointments by phone call and/or tele-

gram to identify the reason for absence. The primary physician was

informed about the reasons for themissing appointment as well as the

multidisciplinary team.

Action 2: The interventions performed were to provide more sup-

port by the multidisciplinary team by informing families about the

importance of treatment and avoiding missing scheduled treatment;
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to make appointments with multidisciplinary health members and the

parents, scheduled when needed, strengthening the patient, family,

and staff relationship; to make a phone call 24 hours before the sched-

uled appointment to reinforce the need to attend consultation; to

provide social service support; to contact other family members for

help; to connect current patients with past patients; to contact fam-

ily health strategy and primary care physicians; to design an individu-

alized approach based on family demands; and to make use of judicial

intervention as the last resort.

2.3.2 Interventions to high-risk patients

All patients at diagnosis were evaluated by the multidisciplinary team

with attention to risk factors for nonadherence to treatment.We clas-

sified patients with higher risk of abandonment those with at least

one of the criteria: low socioeconomic status, reduced social and fam-

ily network, low caregiver education/literacy, lowmaternal age, lack of

understanding the need of therapy, religious beliefs, infant and adoles-

cent age, potentiallymutilating surgery, and residence distant from the

treatment center. Some of these criteria have previously been identi-

fied in the systematic review done by Gupta et al.11

Action1:Patientswith risk factorswere seenmore frequently by the

multidisciplinary team (pediatric oncologist, nurse, psychologist, social

worker, and datamanager) to educate parents about the importance of

adherence and provide support for difficulties identified.

Action 2: Interventions by governmental and nonprofit organiza-

tions to strengthen resources for travel and transportation, lodging,

and food. Strategies were individualized according to the problem

identified.

2.3.3 Patient tracking

In cases where abandonment occurred, post abandonment interviews

were done to evaluate causes of abandonment and needed interven-

tions.

Action: In addition to the interventions to high-risk patients previ-

ously described, the patient was restaged, to define the best manage-

ment according to patient status and rescue possibility and follow-up

the course of the disease.

2.4 Data analysis

Descriptive analysis was used to describe patient characteristics. Con-

tinuous data description includes central tendency (median) and dis-

persion (range). One graphic was used to describe the prevalence

of treatment abandonment. Median follow-up time for patients who

abandoned treatment was calculated from the date of starting treat-

ment to last follow-up or death. Category variables were described

in frequency distribution tables, and the Chi-square test was used for

statistical analysis, with significance level < 0.05. A regression model

was performed using the forward stepwise method. Variables with a P

value < 0.20 in univariate analysis were selected for multiple regres-

sion modeling. Only variables with P < 0.05 were retained in the final

model. All statistical tests were two-tailed. Outcomes of patient data

were analyzed inMarch 2018. Data were analyzed using SPSS version

21.0 (São Paulo, Brazil).

F IGURE 1 Abandonment rate over the years, 2012–2017

3 RESULTS

3.1 Demographics

A total of 1139 patients with solid tumors were diagnosed between

January 2012 andDecember 2017. Table 1 shows clinical and sociode-

mographic characteristics of all patients including those who aban-

doned treatment. The male:female ratio was 1:1, and 53.6% were of

nonwhite ethnicity. The median age at diagnosis was six years (range,

0–18 years). Treatment abandonment was significantly more frequent

among patient with retinoblastoma, followed by Wilms tumor, neu-

roblastoma, and osteosarcoma (P = 0.023), and in children younger

than five years of age at diagnosis (P = 0.049). In the multivariate

model, only retinoblastoma diagnosis was associated with abandon-

ment (odds ratio = 5.0; 95% confidence interval, 1.2–20.4; P = 0.025).

Age was not retained by the model, although significant in the univari-

ate analysis.

Treatment abandonment during the whole period was 1.66%.

Although from 2012 to 2013 there was an increase in the abandon-

ment rate, there was a 63.8% reduction in patients who abandoned

treatment from 2013 to 2017 (2.5% to 0.9%; Figure 1).

3.2 Treatment abandonment

Thedemographic and social characteristics of patientswhoabandoned

treatment are shown in Table 2. Nineteen of 1139 patients were found

to have abandoned treatment from 2012 to 2017. The median follow-

up was 23.8 months (9.8–48.2). The median time from starting treat-

ment to abandonment was 73 days (0–368). A total of 10 patients

abandoned after starting chemotherapy and four before starting treat-

ment. Fivepatients refused local surgical treatment: enucleation (n=2)

and amputation (n=3). All patients returned, even after abandonment.

Themedian time to return to treatment center after abandonmentwas

61 days (32–443).

The reasons for abandoning treatment are described in Table 3.

Lack of understanding the need for therapy was observed in 9/19

(47.4%) cases, followed by transport and financial difficulties (7/19

cases = 36.8%), in 6/19 (31.6%) distance from treatment center was

an impeding factor (>50miles).

In our cohort, abandonment was not associated (P = 0.084) with

increased death: 36.8% (7/19) versus 20.1% (225/1120).
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TABLE 1 Clinical and sociodemographic profile of pediatric oncology patients admitted between 2012 and 2017

Treatment compliance
(n= 1120)

Abandonment
(n= 19)

Variables n % n % Total P

Gender 0.778

Male 567 98.4 9 1.6 576

Female 553 98.2 10 1.8 563

Age at diagnosis (years) 0.049

<5 457 97.2 13 2.8 470

5–10 288 99.3 2 0.7 290

>10 375 98.9 4 1.1 379

Ethnicity 0.079

White 520 99.0 5 1.0 525

Nonwhite 597 97.7 14 2.3 611

Diagnosis 0.023

Retinoblastoma 77 95.1 4 4.9 81

Wilms tumor 71 95.9 3 4.1 74

Neuroblastoma 84 96.6 3 3.4 87

Osteosarcoma 86 97.7 2 2.3 88

Soft-tissue and other extra osseous sarcomas 184 97.9 4 2.1 188

Malignant epithelial neoplasms 63 98.4 1 1.6 64

Brain tumors 289 99.3 2 0.7 291

Other solid tumors 266 100.0 0 0.0 266

Distance to institutiona 0.059

0-50miles 859 98.5 13 1.5 872

51–100miles 103 97.2 3 2.8 106

101–150miles 64 100.0 0 0.0 64

151–200miles 45 93.7 3 6.3 48

>201miles 49 100.0 0 0.0 49

aDriving directions with GoogleMaps from address provided by family to INCA.

4 DISCUSSION

Abandonment rates greatly vary worldwide.11,25,26 Reports on treat-

ment abandonment in solid tumorshave shownhigher rates in low- and

middle-income countries.19

In this study, the abandonment rate found during the whole period

(1.66%) was in agreement with the estimated rate for Brazil (less

than 5%), as reported by Friedrich et al.25 Accordingly, the value

found also fits what is predicted for upper-middle-income countries.11

However, a higher abandonment rate (18.4%) was observed in a

higher-middle-income country.19 It is interesting to note that after

an initial period of slight increase, the abandonment rate decreased

progressively, reaching its lowest at 0.9% in the last year of the period

evaluated. The initial peak was attributed to the greater identification

of cases of abandonment soon after the implementation of coping

strategies. After this initial period, the observed fall may reflect the

effectiveness of the measures applied to avoid treatment abandon-

ment. A study performed in Recife, in Brazil, with patients with acute

lymphoblastic leukemia, has shown a reduction in abandonment of

therapy in three consecutive periods: 16% vs 1.3% vs 0.5% due to

a creation of a pediatric oncology program and social preventive

measures.18

To identify possible risk factors for abandonment, we considered

that the type of malignancy could be a risk factor. In our cohort, a

higher rate was found for retinoblastoma, compared with other solid

tumors.20,26–28 Similarly, Vasquez et al, in 2018 in Peru, found a sig-

nificant association between a higher risk of abandonment in patients

with retinoblastoma.19 We did not find a higher frequency of treat-

ment abandonment among patients younger than five years at diagno-

sis, as has been reported in other studies.13,29 More recently, Vasquez

et al found no association between age and risk of treatment abandon-

ment in Peru.19

In our study, the variables gender and ethnicity were not signifi-

cantly associated with risk of treatment abandonment. Some previous

studies have also found this result.19,29 However, it has been reported

that Chinese females had a higher risk of refusing treatment and treat-

ment abandonment compared with males.30 In addition, Alvarez et al

reported an association between indigenous race/ethnicity and treat-

ment abandonment in Guatemala,13 suggesting that race/ethnicity

may be a surrogate for another factor such as cultural beliefs
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TABLE 2 Demographic and social characteristics of patients who
abandoned treatment and impact on the outcome

Abandonment patient
characteristics (n= 19) n %

Gender

Male 9 47.4

Female 10 52.6

Median age at diagnosis (range) 2.3 years (0.2–15.5)

Median time to abandonment (Range) 73 days (0–368)

Oncologic treatment at abandonment

On chemotherapy 10 52.6

Local treatment (surgery or RXT) 5 26.3

Before starting treatment 4 21.1

Maternal age

≤18 2 10.5

19–28 6 31.6

≥29 11 57.9

Maternal level of education

Primary 10 52.6

Secondary or greater 7 36.9

Unknown 2 10.5

Per capita income inminimumwagesa

<0.25 6 31.6

0.25–< 0.5 9 47.4

0.5–1.0 1 5.2

Unknown 3 15.8

Number of children

≤3 14 73.7

>4 5 26.3

Maternal civil status

Single 12 63.1

Married/stable union 5 26.3

Widow 1 5.3

Unknown 1 5.3

Refusal to surgery

No 14 73.7

Yes 5 26.3

Oncologic status at return

Without disease progression 10 52.6

With disease progression 9 47.4

Outcomeb

NED 8 42.1

AWD 2 10.5

DOD 8 42.1

LFU 1 5.3

aAt the time of the study, the monthly minimum wage was equivalent to
333.9 USD in 2012 to 287.50 USD in 2017.
bAWD, alive with disease; DOD, dead of disease; LFU, lost to follow-up
when more than one year missing appointments after completing therapy;
NED, no evidence of disease.

TABLE 3 Reasons for abandoning treatment (n= 19)

Reason Na %a

Lack of understanding the need of therapy 9 47.4

Transport/financial difficulties 7 36.8

Distance to treatment center 6 31.6

Refusal of mutilating surgery 5 26.3

Reduced family network 5 26.3

Religious beliefs 2 10.5

Youngmaternal age 2 10.5

Adolescent patient refusal 1 5.3

aThe same patient might have hadmore than one reason.

surrounding the attitudes toward Western medicine and alternative

treatments. Perhaps this did not occur in our cohort due to the intense

miscegenation of the Brazilian people and the consequent difficulty in

defining ethnicities. Different from what was described in Guatemala,

the greater distance between the patient's residence and INCAdid not

present as a factor for greater risk of treatment abandonment.13

The negative impact of poverty has been strongly related to

treatment abandonment.25 Most patients who abandoned treatment

in our institution (79%) had a per capita income of less than 0.5

minimumwage permonth.We can speculate that the precarious living

conditions in this cohort is the main determinant for the observed

abandonment; in respect to bone and soft-tissues sarcomas and

retinoblastomas, the need of mutilation surgery may have impacted

the family's decision to adhere to treatment. Despite these difficulties,

the measures implemented were successful in lowering abandonment

rates. The financial aid for transportationofferedby the government to

low-income families that live farther from the treatment center might

be a factor to mitigate the impact of this variable in the treatment of

children with cancer.

Mortality rates associated with untreated pediatric cancer are

known to be high. Previous studies have shown that treatment delays

and abandonment are strongly associated with treatment failure and

poor outcomes.13,17,28,29,31,32 Sitorus et al demonstrated that survival

rates were lower and tumor progression was higher for patients with

retinoblastoma who temporarily refused and then returned to treat-

ment, comparedwith thosewho adhered to treatment.33 Interestingly,

in our abandonment cohort, 9/19 (47.4%) patients are alive. Four of

these nine patients who returned had disease progression but were

able to be rescued with intensive treatment. The diagnosis of patients

who are alive is Wilms tumor (n = 2), retinoblastoma (n = 2), neurob-

lastoma (n = 2), infantile fibrosarcoma (n = 1), and medulloblastoma

(n = 2). A possible explanation for this result could be related to tumor

biology. The follow-up of these patients for a longer period may also

allow a better understanding of this result.

Several institutions in low- and middle-income countries have

implemented successful strategies to lower abandonment rates with

the help of the government and/or nonprofit organizations. Most of

these strategies have educational programs for parents, psychosocial

and economic support, and preventivemeasures such as implementing

a tracking system to detect missed appointments.13,14,16,18,34
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In our study, we developed a simple tracking system for missing

appointments and had the active participation of a multidisciplinary

team for patientsmissing consultations. Common themeswere refusal

of local treatment (amputation and enucleation when indicated), dif-

ficulties coping with the impact of disease on the daily family routine,

extreme poverty, difficulty in understanding medical instructions, and

parents with social vulnerabilities. All the interventions were individu-

alized to the needs of the patients and caregivers.

The limitations of the study include its retrospective nature; in addi-

tion, the specific information related to abandonment and maternal

informationwas available only for patients who abandoned treatment.

Paternal factors were not evaluated; nonetheless, they could have

interfered in the abandonment rate. Also, the relatively small num-

ber of abandonment (n = 19) actually limits the generalization of our

results. The strengths of this study include a large number of patients

from a single institution. We think these interventions can be broadly

applied in the design of strategies for improving treatment abandon-

ment rates in children with cancer.

Although this strategy was successful in lowering the abandon-

ment rate to less than 1%, there is still much to improve because our

goal is that no child should abandon treatment. Therefore, interven-

tion strategies to prevent and combat this issue need to be constantly

improved.

In conclusion, monitoringmissed appointments, and early interven-

tions to address the issues associated with providing resources to help

families during treatment, were effective in achieving very low aban-

donment rates.
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