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ABSTRACT
Introduction: Pain is the main symptom described in cancer patients. Objective: To assess pain classification and management in pediatric 
patients with primary bone cancer over time: admission, during treatment and follow-up, and to investigate factors associated with pain 
classification at the last assessment. Method: Retrospective cohort study of osteosarcoma and Ewing’s sarcoma cases in individuals <19 
years old treated at a single cancer referral site and followed up by a multidisciplinary team. The primary endpoint was pain score at 
the last assessment. Secondary outcome: evolution of pharmacological treatment. Results: 142 patients were included. The frequency 
of pain assessment increased during the study period from 53.5% at admission to 68.3% during treatment and 85.9% in follow-up. 
Of the patients who had pain assessed, 65.8% had pain at admission and 26.2% at the end of the study. There was an increase in the 
use of strong opioids and antidepressants. In the last evaluation, 56 patients (39.4%) were at the end-of-life and this was not associated 
with more pain (p=0.68). Meanwhile, those who had more pain used strong opioids (p=0.01) or steroids (p=0.03). Conclusion: Pain 
management during treatment resulted in increased use of strong opioids and antidepressants with pain reduction, revealing that pain 
control is possible. In the last assessment, end-of-life patients no longer had pain and patients with pain were the ones who used strong 
opioids and steroids at the most, showing the difficulty of pain control in some patients.
Key words: sarcoma, Ewing; osteosarcoma; pain management; death; bone neoplasms.

RESUMO
Introdução: A dor é o principal sintoma descrito em pacientes com câncer. 
Objetivo: Avaliar a classificação e o manejo da dor em pacientes pediátricos 
com câncer ósseo primário ao longo do tempo: admissão, durante o 
tratamento e acompanhamento, e investigar fatores associados à classificação 
da dor na última avaliação. Método: Estudo de coorte retrospectivo de casos 
de osteossarcoma e sarcoma de Ewing em indivíduos <19 anos, atendidos 
em único centro de referência de câncer e acompanhados por equipe 
multidisciplinar. Desfecho primário: classificação da dor na última avaliação. 
Desfecho secundário: evolução do tratamento farmacológico. Resultados: 
Foram incluídos 142 pacientes. A frequência de avaliação da dor aumentou 
durante o período do estudo de 53,5% na admissão para 68,3% durante o 
tratamento, chegando a 85,9% no acompanhamento. Dos pacientes cuja 
dor foi avaliada, 65,8% tiveram dor no recrutamento e 26,2% ao final 
do estudo. Houve aumento no uso de opioides fortes e antidepressivos. 
Na última avaliação, 56 pacientes (39,4%) estavam no fim da vida sem 
associação com mais dor (p=0,68), enquanto os que apresentaram mais dor 
foram aqueles que usavam opioides fortes (p=0,01) ou esteroides (p=0,03). 
Conclusão: O manejo da dor durante o tratamento resultou em aumento 
do uso de opioides fortes e antidepressivos com redução da dor, revelando 
que o controle da dor é possível. Na última avaliação, os pacientes em fim 
de vida não apresentavam mais dor, e os pacientes com dor foram os que 
mais utilizaram opioides fortes e esteroides, evidenciando a dificuldade no 
controle da dor em alguns pacientes.
Palavras-chave: sarcoma de Ewing; osteossarcoma; manejo da dor; morte; 
neoplasias ósseas.

RESUMEN 
Introducción: El dolor es el principal síntoma descrito en pacientes 
oncológicos. Objetivo: Evaluar la clasificación y el manejo del dolor en 
pacientes pediátricos con cáncer óseo primario a lo largo del tiempo: registro, 
durante el tratamiento y seguimiento, e investigar los factores asociados entre 
la clasificación del dolor y última evaluación. Método: Estudio cohortes 
retrospectiva de casos de osteosarcoma y sarcoma de Ewing <19 años, 
tratados en único centro de referencia oncológica y seguidos por equipo 
multidisciplinar. Desenlace primario: calificación del dolor en la última 
evaluación. Desenlace secundario: evolución del tratamiento farmacológico. 
Resultados: Se incluyeron 142 pacientes. La frecuencia de evaluación 
del dolor aumentó durante el período de estudio del 53,5% al 68,3% y 
85,9%. Los pacientes evaluados por dolor, el 65,8% tenía dolor al registro 
y 26,2% al final del estudio. Hubo aumento en el uso de opioides fuertes y 
antidepresivos. En la última evaluación, 56 pacientes (39,4%) estaban al final 
de su vida y esto no se asoció con más dolor (p=0,68), mientras que, quienes 
presentaron más dolor fueron quienes usaban opioides fuertes (p=0,01) o 
esteroides (p=0,03). Conclusión: Manejo del dolor durante el tratamiento 
resultó en un mayor uso de opioides fuertes y antidepresivos con reducción 
del dolor, revelando que es posible controlar el dolor. La última evaluación, 
pacientes al final de la vida ya no tenían dolor y pacientes con dolor eran 
los que más usaban opioides fuertes y esteroides, evidenciando la dificultad 
en el control del dolor en algunos pacientes.
Palabras clave: sarcoma de Ewing; osteosarcoma; manejo del dolor; muerte; 
neoplasias óseas.
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INTRODUCTION

The National Cancer Institute (INCA)1 estimated 
that from 2023 to 2025 there will be 704,000 new 
patients with cancer in Brazil. Of these, 7,930 will be 
children and adolescents and 5% with bone cancer, either 
osteosarcomas (OS) or Ewing’s sarcomas (ES). Pain is the 
most frequent symptom in these patients, present in 75% 
to 90% of advanced cases2-5, respectively. Also, pain can be 
present from the moment of the diagnosis until death6-8. 

With advances in pediatric bone cancer treatment, 
especially the use of a combination of chemotherapies 
and supportive care, death rates have been declining9. 
However, pain has been an important factor influencing 
their quality-of-life. Special attention has been given to 
patients with progressive disease or in end-of-life10,11. 

There are several pain management guidelines, as the 
World Health Organization (WHO) and Expert Working 
Group of European Association for Palliative Care’s 
recommendations. However, even with adequate treatment 
some patients report pain and pain undertreatment is still 
a problem for up to 40% of patients with advanced cancer, 
one possible reason is the inappropriate use of opioids12,13. 

Considering this scenario, the aim of the study 
was to evaluate pain management in children and 
adolescents with primary bone cancer at admission, 
during treatment and follow up and to investigate 
factors associated with the classification of pain 
symptom at the last evaluation.

METHOD 

Medical charts of children and adolescents under 19 
years treated for OS or ES at INCA, between January 2011 
and December 2016 were retrospectively reviewed after 
local Institutional Review Board (IRB) approval (CAAE: 
67729317.5.0000.5274, report number 2113448, 2017); 
because it is a retrospective study, the Informed Consent 
Form was waived. INCA is the national reference center 
for cancer patients and receives patients from every 
Brazilian region. Patients with unavailable medical 
records and those admitted only for radiotherapy and 
who underwent cancer treatment at another hospital 
were excluded. INCA’s pathology specialists routinely 
reviewed all the cases. Patients were registered either in 
the Latin American Cooperative Group for Osteosarcoma 
Protocol of Treatment (GLATO) or in the Latin 
American Cooperative Group for Ewing Tumors Family 
(GALOP)14,15. Considering a population of 157 patients 
with primary bone cancer and pain prevalence of 25%, 
α=0.05 and 95% confidence, a sample of 142 patients 
was obtained.

Three moments were observed during this cohort: at 
admission, three months later and at the last evaluation 
before the end of the study (December 31st, 2019) or 
death, whichever occurred first. Patients were considered 
at end-of-life when last evaluation occurred up to one 
month before death16,17. Patients alive at the end of 
study could be on treatment or in disease control and 
were declared survivors. To assess the pain, all health 
professionals at INCA were regularly trained to be able 
to apply the pain scales which are normally used by the 
Pediatric Oncology Department. The measurement of 
pain assessment was recorded and classified according to 
the Wong-Baker scale, where 0 is no pain; 1 to 3, mild 
pain, 4 to 6, moderate pain, 7 to 9, severe pain and 10, 
excruciating pain18. 

The primary endpoint was pain classification (yes/no) 
at the last evaluation. Covariables were age at diagnosis, sex, 
race, cancer diagnosis (OS or ES), presence of metastases at 
diagnosis, progressive disease, pain medication used (mild 
analgesics, weak opioids, strong opioids, anticonvulsants, 
antidepressants, and steroids) and end-of-life patient (yes/
no). This study followed STROBE’s (Strengthening the 
Reporting of Observational Studies in Epidemiology) 
recommendations. 

Care coordination and pain management at the Pediatric 
Oncology Department

Aware that pain is a common and highly distressing 
symptom in pediatric patients with cancer and advanced 
malignancies, strategies were developed at the Pediatric 
Oncology Department to reduce pain and improve quality-
of-life. A pain service was created in 1999, coordinated 
by one pediatric oncologist, specialized in pediatric pain 
management following a multidisciplinary approach with 
nurses and social workers. Since then, the oncology team 
has referred all patients with pain or advanced disease to be 
followed by specialists at the ward or as outpatients. 

The pediatric palliative care service was created at 
the department in 2008. There was close collaboration 
between palliative care and pain specialists, especially in 
end-of-life patients. 

Pharmacological pain management is made according 
to institutional pain protocols. If patients were already 
using a medication for pain control, it was modified 
whenever necessary, according to the multidisciplinary 
evaluation. Protocols included the prescription of mild 
analgesic plus an adjuvant for mild pain, mild analgesic 
plus weak opioid and an adjuvant for moderate pain and 
the combination of a strong opioid and an adjuvant for 
severe and excruciating pain. Nonpharmacological pain 
management included psychosocial interventions, physical 
therapy, occupational therapy and play therapy, all of them 
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patient-centered according to clinical condition and to 
their desires and preferences.

Stata 13.0 (Stata Corp, LC) software was used 
for statistical analysis. The Kolmogorov-Smirnov test 
was used to test normality. Results are presented as 
median, interquartile range (IQR), frequencies and 95% 
confidence intervals (95% CI). Patients’ characteristics 
and cross-sectional pain assessment (at admission, three 
months later and at last evaluation) were evaluated. 
Differences between medians were evaluated by Mann 
Whitney test. Differences between categorical variables 
were evaluated by Fisher exact test and differences between 
three paired proportions were evaluated by Q Cochran 
test. To identify possible associations among variables 
and pain classification at the last evaluation, a Poisson 
regression analysis with robust estimation and log link 
function to determine crude prevalence ratios (CPR) 
was calculated; patients’ demographic characteristics, 
presence of metastasis at admission, progressive disease 
at last evaluation, end-of-life (yes/no) and the use of 
mild analgesics, weak or strong opioids at last evaluation. 
Variables associated with pain (CPR with p value<0.20) 
were included in a multivariate model to determine 
adjusted prevalence ratios (APR). A p value of <0.05 was 
considered statistically significant.

RESULTS

Of the 917 patients enrolled at INCA during the 
study period, 157 were children and adolescents with 
primary bone cancer, 15 of which (9.6%) had no medical 
records available and were excluded. To analyze the 
possibility of bias caused by the exclusions, these patients 
were compared to the remaining cohort sample and no 
differences according to age (p=0.42), diagnosis (p=0.30) 
and survival (p=0.24) were found. Data of the patients 
excluded were not considered in the cohort analysis.

The study enrolled 142 patients, with median age of 
13 years (IQR 9-14 years), 43.6% were males, 99 (69.7%) 
with OS and 43 (30.3%) with ES. Seventy-two (50.7%) 
patients had metastatic disease at admission. Patients’ 
characteristics at admission are in Table 1.

Considering pain treatment with medications at 
admission, three months later and at last evaluation there 
was an increase of the use of strong opioids from 12.7% to 
46.8% (p<0.001), antidepressants from 14.8% to 40.1% 
(p<0.001) and a reduction of the use of mild analgesics 
from 34.5% to 13.4% (p<0.001) (Chart 1).

The comparison of pain assessment at admission, three 
months later and at the last evaluation revealed that pain 
assessment rate increased during treatment. 122 patients 
(85.9%) had pain assessed at the last evaluation. Also, the 

Table 1. Demographic and disease characteristics of children and 
adolescents with primary bone cancer at admission (n=142)

Characteristics Frequency (%) 95% CI

Race 

       White

       Black

       Brown

42.9

9.1

47.8

34.68-51.52

4.96-15.14

39.44-56.42

Sex 

       Male      

       Female 

43.6

56.4

35.36-52.23

47.76-64.63

Age (years)

        < 5 

        6-10

        >10

8.4

24.6

66.9

4.44-14.29

17.80-32.57

58.51-74.56

Diagnosis

        OS

        ES

69.7

30.3

61.45-77.14

22.85-38.54

Metastasis at 

diagnosis
50.7 42.19-59.18

Captions: CI = confidence interval; OS = osteosarcoma; ES = Ewing’s sarcoma.

Chart 1. Frequency (%) of children and adolescents with primary bone 
cancer who used different classes of medications for pain management 
during follow up (n=142)
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proportion of patients without pain ranged from 34.2% 
to 77.3% and reached 73.8% in the three timepoints of 
evaluation during the study (p<0.001) and excruciating 
pain was not referred in the last evaluation (Table 2).

Fifty-six (39.4%) patients evolved to death. The 
frequency of pain was 25% for end-of-life patients 
and 22.0% among survivors at the last evaluation. 
End-of-life patients compared with the survivors in 
this study used more frequently strong opioids (53.5% 
vs 41.3%) and anticonvulsants (42.8% vs 36.0%) at 
the last evaluation.

A Poisson regression analysis to estimate CPR of pain 
classification (yes/no) at the last evaluation revealed no 
difference between end-of-life patients and the survivors 
(p=0.68). All variables with p value<0.20 were tested in a 
multivariate model to predict APR (Table 3).
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Table 2. Pain assessment and classification in children and adolescents with primary bone cancer at admission, three months later and at the 
last evaluation (n=142)

Variable       At admission        At 3rdmonth      Last evaluation 
N % N % N %

Pain assessment 76 53.5 97 68.3 122 85.9
Pain classification#

No pain*

Mild

Moderate

Severe

Excruciating

26

15

11

21

3

34.2

19.7

14.6

27.6

3.9

75

9

6

6

1

77.3

9.3

6.2

6.2

1.0

90

5

13

14

0

73.8

4.1

10.6

11.5

0
(#) According to the Wong-Baker scale.
(*) p<0.05 by Q Cochran test.

Table 3. Univariate and multivariate Poisson regression for the predictors of pain complaint (yes/no) and variables at the last evaluation (n=142)

Variable Pain (%) CPR APR p-value* 95% CI p-value*

Age
< 10 years
> 10 years

23.4
23.1

1
0.98

0.97 Adjusting variable

Sex
Male
Female 

30.6
17.5

1.75
1

0.07 Not included

Race
White
Others

29.5
18.5

1
0.62

0.12 Not included

Metastasis at diagnosis
Yes
No

29.1
17.1

1.70
1

0.09 Not included

Progressive disease 
Yes
No

41.5
7.7

5.33
1

<0.001 Adjusting variable

End-of-life
Yes
No

25.0
22.0

1.13
1

0.68 Not included

Use of mild analgesics
Yes
No

5.2
26.0

0.20
1

0.10 Not included

Use of weak opioid 
Yes
No

8.3
26.2

0.31
1

0.09 Not included

Use of strong opioids 
Yes
No

39.3
9.2

4.27
1

<0.001 2.50 1.06-5.88 0.03

Use of anticonvulsants 
Yes
No

32.7
17.2

1.89
1

0.03 Not included

Use of antidepressants 
Yes
No

26.3
21.1

1.24
1

0.47 Not included

Use of steroids 
Yes
No

50.0
22.0

2.26
1

0.06 3.91 1.37-11.14 0.01

Captions: CPR = crude prevalence ratio; APR = adjusted prevalence ratio; CI = confidence interval.
(*) p-value associated with Poisson regression.
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DISCUSSION

Pain control in cancer patients is a challenge and quality-
of-life is affected by by the management of this symptom10. 
Anghelescu et al.19 observed that pain assessment influenced 
the effectiveness of the pain control in end-of-life children 
with cancer, leading to the necessity to adjust pain relief 
medications, principally the use of strong opioids19. In 
comparison with this study, pain assessment had increased 
and impacted the pain relief, even if the goal should be to 
have pain assessment for all the patients since diagnosis. 
These results suggest the effectiveness of pain control 
management during follow-up.

Madden et al.11 investigated all children with cancer, 
86.0% of them reported pain. A systematic review of 
self-reported pain in childhood cancer survivors found 
that the highest prevalence of pain (23.0%) occurred in 
those with bone cancer, revealing the importance of this 
issue20. This study did not compare self-reported pain 
and classified pain according to the Wong-Baker scale18. 

At admission, the most frequently drugs used for pain 
control were mild analgesics (34.5%) and three patients 
had excruciating pain, which might be suggestive of pain 
undertreated, in contrast with WHO’s recommendation, 
which reinforced that opioids are fundamental in pain 
management21. Friedrichsdorf22 commented that many 
distressing symptoms in children with advanced cancer, 
including pain, were not effectively treated. Also, the 
author emphasized that pain treatment needed to be 
individualized, frequently evaluated, and modified as 
required. 

Pharmacological treatment must be the cornerstone 
of pain management in these children, but it has been 
suggested that many physicians and patients’ families 
resist in using opioids23. Edmonds et al.24 reaffirmed 
that methadone is an important drug in the treatment 
of pediatric cancer-related pain, it has the advantage of 
being effective for both nociceptive and neuropathic pain 
and its use can be safe. 

During follow up, the use of strong opioids and 
antidepressants increased and mild analgesics declined, 
in concurrence with the recommendations21-23,25, as 
treatment algorithms applied to children with cancer 
include antidepressants, optimizing the pain management, 
targeted to minimize neuropathic pain, frequently present 
in these circumstances21-23,25. 

At the last evaluation, patients with pain used 2.5 times 
more strong opioids and 3.9 times more steroids. This 
association does not imply in a cause-effect relationship. 
Instead, it signals that those who had pain were already 
using more strong opioids or steroids, revealing concerns 
about pain control21,25. 

Those patients continued to be followed by pain 
clinic specialists after the last study evaluation with 
pharmacological treatment adjustments concurring 
with results reached by Anghelescu et al.19, who revealed 
that over time, the demand for opioids and adjuvant 
medications increased. In contrast with this study, it 
compared different doses of medications. 

In Chile, Fernández Urtubia et al.23 analyzed children 
with advanced cancer in a case-series study and they 
noticed that 77% of the patients received some adjuvant 
medication and more than a half steroids. Primary bone 
cancer patients in different disease stages increased the use 
of steroids since admission to the last evaluation (0.7% 
to 4.2%). It is possible that dose adjustment and opioid 
rotation could have controlled pain in those patients. 
Also, nonpharmacologic strategies for pain control were 
not controlled in the present study but it is acknowledged 
that they constitute the multimodal integrative approach 
recommended by the Centers for Disease, Control and 
Prevention (CDC) for children and adolescents with 
cancer26. 

No differences in pain between end-of-life patients and 
the survivors at the last evaluation was found, suggesting 
that it is possible to give these patients a better quality-
of-life by pain relief. Although all end-of-life patients 
were in palliative care, the results are interesting and 
intriguing, because they seem lower than the reported by 
other authors10,19,27,28.

Unlike the current investigation, they analyzed end-
of-life patients without a control group. Wolfe at al. 
reported that 76% of the dying children with cancer were 
treating pain unsuccessfully in less than 30% as informed 
by their parents27. Lykke et al.28 also reported physical 
fatigue in 93%.

These studies, with different methodologies, reported 
dissimilar results, showing the difficulty in comparing 
studies and highlighting the importance of pain 
management28. Again, all patients were end-of-life without 
control group. Pritchard et al.29 investigated the symptoms 
of concern reported by parents of dying children and they 
revealed that mood changes, breathing and pain were the 
most frequent. Only 14.6% of these parents reported that 
pain was a concerning symptom in the dying children. 
Protocols for treatment of chronic neuropathic and mixed 
pain in children that included opioids and adjuvant 
medications, such as gabapentin, have been studied and 
these drugs are in current clinical use19,25,30. 

A single center is a limitation of the study because it 
reflects a specific local setting in managing pain in children 
and adolescents with primary bone cancer. It is possible 
that some information failed to be reported in the charts 
and medications doses were not registered in the study 
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protocol. The strength of the study relies on the sample 
size formed by patients with primary bone cancer, and the 
robust multivariable analysis. Prospective, longitudinal-
based studies are necessary to explore pain assessment, 
pain classification and temporal changes in treatment of 
end-of life patients, compared to survivors. 

CONCLUSION

This study revealed that optimizing pain management 
during cancer treatment with strong opioids and 
antidepressants and that pain control is possible in 
children and adolescents with primary bone cancer. End-
of-life patients did not have more pain, when compared 
to the survivors. Patients with pain at the last evaluation 
were using more frequently strong opioids and steroids, 
showing the difficulty to control pain in some patients, 
that may be resistant regardless of all pain management 
approaches. 
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