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Abstract

Background: Financial toxicity arises in cancer patients due to the objective financial 
burden of the disease or treatment, being associated with worse clinical outcomes. Direct 
non-medical spending on cancer patients undergoing radiotherapy in Peru under its pub-
licly funded health system has not been described.

Objective: To know the expenses related to the transfer of the radiotherapy outpatient.

Methodology: For patients who started radiation therapy in 2021, treatment demograph-
ics and expenses related to transporting the patient from home to the radiation therapy 
center were prospectively collected. Association and connection tests were used, such 
as the Mann–Whitney/Kruskal–Wallis U-test and Spearman’s Rho. A value of p < 0.05 is 
considered statistically significant.

Results: 398 patients were collected, with average weekly expenses for transportation, 
lodging and food of $17.04, $6.69 and $45.91, respectively. Confirmation was positive 
between weekly spending and remoteness, likewise it was negative between effective 
teletherapy and remoteness, both analyses being statistically significant.

Conclusion: The expense associated with transfer for radiotherapy is high, exceeding the 
average monthly income of the patient, as a consequence they have a worse therapeutic 
result, and may cause financial toxicity in cancer patients.
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Introduction

There is increasing recognition by oncologists of ‘financial toxicity’, a comprehensive term 
for harm to the patient due to the direct and indirect cost of cancer treatment [1], being 
recognised as an uncomfortable truth for oncologists with respect to causing severe 
financial stress [2]. 
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Most studies usually consider the ‘cost’ of treatment from the perspective of what is charged to an insurer or national payer, often compared 
to the estimated and quality-adjusted improvements in life expectancy as a result of such an intervention; such studies are valuable and 
most frequently used to develop health policies. However, financial toxicity reflects financial stress at the patient level and not necessarily at 
the institutional or system level. In other words, an expensive intervention from the perspective of the payer may or may not cause financial 
toxicity, being an underestimated component of survival [3]. Specific out-of-pocket costs for treatment for patients who undergo outpatient 
radiotherapy have not been documented nationally to date and there are few publications at the Latin American level, so this study has been 
carried out with the objective of discovering the out-of-pocket costs related to transfer to the radiotherapy centre and if it is correlated with 
demographic or social factors.

Materials and methods

In 2021, for patients who received external radiotherapy and brachytherapy at the Institute located in the Junín region of the Central Macro 
Region of Peru, information was prospectively recorded, obtaining the clinical characteristics with the demographic ones, through the clinical 
history, while the costs related to the transfer were collected through a questionnaire.

Within the inclusion criteria were the following: Patients older than 18 years old, with diagnosis of neoplasia confirmed by histology, received 
the first teletherapy in 2021 and more than 70% of the total teletherapy received was in the facilities. While the exclusion criteria were: 
Treatment regimen for disease in a state of progression, never started teletherapy for medical reasons and more than 20% of the teletherapy 
sessions received were in hospitalised condition.

Patient’s personal characteristics

With respect to the insurance status, there were two options: whether the patient was cared for under Comprehensive Health Insurance  
[SIS (Seguro integral de Salud)] or was cared for under the ESSALUD (Seguro Social de Salud/ Social Health Insurance)/private model. The 
type of neoplasm was gathered from the biopsy result, while the distance data were obtained from the exact location of the home of origin, 
calculating the distance with the help of Google Maps software. The worst treatment outcome variable was determined as detection through 
imaging of progression of the disease or no changes in the irradiated tumour, during a minimum period of 12 months.

Estimated cost

The costs associated with the transfer of the patient from their place of origin to the facilities of the institute were collected daily, specifying 
the cost of transportation, lodging and food. It was preferred to carry out the analysis with the weekly average rather than the total, since the 
pathologies had curative regimens from 1 to 10 weeks.

Statistical analysis

All data and statistical analyses were conducted using SPSS (Statistical Package for Social Sciences, Version 28.0, Chicago, IL, USA). The 
descriptive statistics were performed as means or proportions. Variables were analysed using the Kolmogorov–Smirnov normality test, 
resulting in all variables lacking a normal distribution, forcing the use of non-parametric tests for association and correlation such as the 
Mann–Whitney/Kruskal–Wallis U-test and Spearman’s Rho, respectively.

Results

Applying the eligibility criteria resulted in 398 patients. The characteristics of the patients, of whom only 374 started teletherapy treatment, 
are presented in Table 1; the distance distribution for distances less than 30, 31–150, 151–300 km and greater than or equal to 301 km was 
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59.29%, 11.06%, 19.60% and 10.05%, respectively. While the distribution of weekly average cost of transportation, lodging and food was 
$17.04, $6.69 and $45.91. The independent and dependent variables were subjected to association tests, resulting in statistical significance 
only for the type of insurance with the start time, while the type of neoplasm was not significant. Additionally, the correlation between 
distance and the worst treatment outcome is striking, either as disease progression or no response to irradiation (Table 2). There was also 
shown to be statistical significance between weekly cost and distance; when the costs were broken down, the correlations between lodging 
and food costs were significant, with good and low correlation, respectively (Table 2 and Figure 1). The low correlation between teletherapy 
completion rate and distance was statistically significant (Figure 2).

Table 1. Clinical, demographic and financial characteristics of patients.

Variable N % Average Standard devn. Normality 
p-value *

Type of insurance 0.00

  SIS 272 68.34 - - - 

  ESSALUD or private 126 31.66 - - -

  Total 398 100.00 - - -

Distance 0.00

  0–20 km 59 14.82 - - -

  21–30 km 177 44.47 - - -

  31–150 km 44 11.06 - - -

  151–300 km 78 19.60 - - -

  ≥301 km 40 10.05 - - -

  Total 398 100.00 - - -

Type of neoplasm 0.00

  Cervix 166 41.71 - - -

  Breast 54 13.57 - - -

  Rectum 19 4.77 - - -

  Other 159 39.95 - - -

  Total 398 100.00 - - -

Weekly cost 0.00

  Transportation - 24.47 64.76 (17.04)a 36.83 (9.70)a -

  Lodging - 9.61 25.44 (6.69)a 36.32 (9.56)a -

  Food - 65.92 174.48 (45.91)a 51 (13.42)a -

  Total 374 100.00 264.67 (69.65)a 74.71 (19.66)a -

Total cost 0.00

  Transportation - 24.78 315.15 (82.93)a 239.46 (63.00)a -

  Lodging - 9.26 117.8 (31.0)a 196.56 (51.72)a -

  Food -  65.95 838.67 (220.70)a 470.58 (123.83)a -

  Total 374  100.00 1,271.6 (334.63)a 694.56 (182.78)a -

Start time 0.00

  Days 374 - 12.62 7.56 -

(Continued)
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Table 1. Clinical, demographic and financial characteristics of patients.

Duration of regimen performed 0.00

  Weeks 374 - 4.8 2.2 -

% of regimen performed 0.00

  Total 398 - 89.17 28.62 -

  Received at least one session 374 - 94.36 19.38 -
aValue in American dollars (1 dollar is equal to 3.80 soles)
SIS: Comprehensive Health Insurance, prioritised for vulnerable populations living in poverty and extreme poverty. 
ESSALUD: Social Health Insurance, for the employed and their families. Or independent workers who are able to make 
their contributions
*Statistical significance (p < 0.05)

Table 2. Association and correlation between the independent and dependent variables. 

Independent variable Dependent variable Test value p-value 

Type of insurancea

Weekly costd 13,412 0.070

Start time (days)d 13,033 0.028*

Teletherapy performed 16,290 0.196

Worst treatment outcome (months)d 13,245 0.156

Distanceb

Weekly costd 0.484 0.000*

Weekly transport costd −0.044 0.393

Weekly lodging costd 0.798 0.000*

Weekly food costd 0.131 0.011*

SIS-ESSALUD/Private start time (days)d 0.036 0.489

SIS start time (days)d 0.129 0.033*

ESSALUD/private start time (days)d −0.580 0.517

Teletherapy performed −0.104 0.038*

Worst treatment outcome (months) −0.239 0.034*

Type of neoplasmc

Weekly costd 0.857 0.836

Start time (days)d 3.522 0.318

Teletherapy performed 4.309 0.230

Worst treatment outcome (months)d 3.682 0.196
aMann–Whitney U test
bSpearman’s Rho correlation test
cKruskal–Wallis test
dOnly patients who received at least one teletherapy session were analysed (N = 374)
*Statistical significance (p < 0.05)

Discussion

Cancer patients may be exposed to financial toxicity differently according to the country, since medical care systems are diverse [4, 5]. In our 
country, the direct medical cost is subsidised by ESSALUD or SIS, if the person is formally employed or unemployed/informally employed, 
respectively. There is a small proportion where the user can be cared for privately assuming all the costs [6, 7].

(Continued)
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Figure 1. Costs associated with outpatient irradiation treatment.

Figure 2. Relationship between radiotherapy regimen completed and distance.
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The scope of financial toxicity includes direct costs, indirect costs, patient-specific values, expectations of possible financial burdens and 
financial circumstances [8–10]. There are also numerous non-medical costs, including travel expenses, parking and additional family care 
expenses, among others, which are not currently subsidised [11].

Financial toxicity is common among patients undergoing radiotherapy; according to Fabian et al [4] greater subjective financial distress was 
significantly associated with active employment, lower quality of life, lower family income, higher direct costs and greater income loss. In our 
results as an institution that belongs to the state through the Ministry of Health, there is a predominance of SIS patients, and in addition, the 
factors that contribute the most to the direct non-medical cost are food and transportation, noting the last factor where more than 40% of 
the patients have to travel more than 30 km in order to receive radiotherapy care (Table 1).

Ramsey et al [12] found that cancer patients who filed for bankruptcy had a significantly higher adjusted mortality rate of 1.79. Additionally, 
there is evidence that cancer patients face financial toxicity in publicly funded healthcare systems as well [13], as shown in our study. 

Regarding the weekly transfer cost generated by the outpatient treatment of the patient undergoing radiotherapy, it was $69.65 on average. 
The cost generated must be evaluated on a weekly basis, since the radiotherapy regimens are diverse, being identified from 1 to 8 weeks. The 
cost generated weekly by radiotherapy is worrisome since it represents 23.3% of the average monthly income from work in the Junín region 
of $298.86 [14]. If we consider this expense projected to 4 weeks, it would represent more than 90% of the average monthly income, being 
a risk factor for the patient to have material and psychological consequences due to financial effects.

From daily practice in the field, it is known that patients with limited financial resources who live at distances greater than 100 km often have 
difficulties beginning on the scheduled date, since they must save money in order to move into accommodation near to the institution. This is 
reflected in the results where there is a correlation between distance, with weekly expenditure and the start time for SIS patients, who rep-
resent the population with lower financial income, and it also shows consequent poor treatment outcomes with greater distance (Table 2). 
Given that travel distance is a known barrier to radiotherapy [15], the COVID pandemic provided an additional impetus in developed coun-
tries to improve patient-centred care by co-ordinating access to radiotherapy closer to home or in less endemic regions, since delays in care 
can lead to worse outcomes [16] and could be mitigated through the establishment of an accredited referral network of community practice 
physicians who offer high-quality radiotherapy [17]. Likewise, Cosway et al [18] in a sample in the United Kingdom, where patients had to 
travel 78.8 miles in order to receive intensity-modulated radiation therapy, considered the travel distance as the main reason for not travel-
ling to receive treatment via that modality, and limiting themselves to only 22.7 miles in order to receive it via the conformal technique. A 
structural deficit exists in our country since there are only 30 linear accelerators, of which only 12 belong to public institutions [19], for 32 
million inhabitants, limiting access to the service.

In practice, patients experiencing financial difficulties are less likely to adhere to prescribed treatments and follow-up, which could result 
in higher rates of recurrence and death from cancer [2, 20]. Patients are also increasingly worried about the financial impact of cancer and 
wish to discuss it, but because these discussions are not yet standardised, many feel that the current level of involvement of physicians is 
inadequate [9]. This is consistent with our patients, since as the distance reaches above 40 km, there is a consequent increase in weekly 
expenditure for the rental of housing and transportation, which increases markedly as the distance rises above 150 km, and there is a higher 
probability of not completing the irradiation regimen (Figures 1 and 2), being reflected in the 6% of our patients who did not start because of 
non-medical reasons, and for those who started radiotherapy the average completion rate was only 94% (Table 1).

Moelle et al [21] published the reasons for the interruption of a radiotherapy scheme, reporting 32 interruptions in 159 cases; 22% did not 
return for radiotherapy because of financial or logistics reasons. With regard to adherence, patients had lower chances of survival in case 
of discontinuation. This is consistent with our results, where there is a negative correlation between distance and level of completion of the 
regimen (Figure 2).

It is recommended that advantages should be taken of hypo-fractionated regimens that are just as or more effective than conventional ones. 
There are many studies that show the benefits of hypo-fractionation in lung cancer [22], prostate cancer [23], breast cancer [24], advanced 
head cancer [25], inoperable locally advanced oesophageal cancer [26] and rectal cancer [27, 28], it being as effective as conventional 
radiotherapy.

With regard to limitations, there was the lack of a Latin American scientific background, in relation to low output at a national level. However, 
our data can be extrapolated to other hospitals. The analysis has a limited number of patients who received radiotherapy, so the results will 
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not be generalisable. Likewise, the cost evaluation is more than that expressed in the current work. In spite of this, these may be the main ones 
for Peru. The follow-up of patients is too short to determine a good correlation with disease progression. However, our study is one of the 
few that have prospectively evaluated the costs related to the transfer of cancer patients undergoing radiotherapy in a Latin American centre.

Conclusion

Our results show that the cost associated with transfer is high, exceeding the average monthly income of the patient, and may be causing 
financial toxicity in cancer patients undergoing radiotherapy in Peru. Distance correlates positively with higher average weekly cost and start 
time, and negatively with completion of the radiotherapy regimen and the worst outcome in the first year post irradiation.

Confirmatory studies are needed to establish risk factors. Additionally, future studies should focus on prevention and interventions to 
improve radiotherapy satisfaction and outcomes in patients.

Acknowledgments

The authors would like to thank the Junín Regional Health Authority and the Regional Institute for Neoplastic Diseases (Central Region).

Conflicts of interest

There are no potential conflicts of interest in this research.

Funding

No funding has been received.

References

 1. Zafar SY and Abernethy AP (2013) Financial toxicity, part I: a new name for a growing problem Oncology (Williston Park) 27(2) 80–149 
PMID: 23530397 PMCID: 4523887

 2. Imber BS, Varghese M, and Ehdaie B, et al (2020) Financial toxicity associated with treatment of localized prostate cancer Nat Rev Urol 
17(1) 28–40 https://doi.org/10.1038/s41585-019-0258-3

 3. Wallis CJD, Joyce DD, and Klaassen Z, et al (2021) Out-of-pocket costs for commercially insured patients with localized prostate cancer 
Urol Oncol 39(12) 797–805 https://doi.org/10.1016/j.urolonc.2021.08.026

 4. Fabian A, Domschikowski J, and Greiner W, et al (2022) Financial toxicity in cancer patients treated with radiotherapy in Germany-
a cross-sectional study Strahlenther Onkol 198(12) 1053–1061 https://doi.org/10.1007/s00066-022-01936-z

 5. Narang AK and Nicholas LH (2017) Out-of-pocket spending and financial burden among medicare beneficiaries with cancer JAMA 
Oncol 3(6) 757–765 https://doi.org/10.1001/jamaoncol.2016.4865 PMCID: 5441971

 6. Perú, Instituto Nacional de Estadística e Informática (INEI) (2020) Encuesta Nacional de Hogares 2020 [https://www.inei.gob.pe/media/
MenuRecursivo/boletines/informe-condiciones-de-vida.pdf´] Date accessed: 17/07/22

 7. Cañizares FW (2017) Evolución del sistema de salud de Perú: buenas prácticas y desafíos en su construcción. Década 2005-2014 An 
Fac Med 78(4) 445–451 https://doi.org/10.15381/anales.v78i4.14269

http://www.ncbi.nlm.nih.gov/pubmed/23530397
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4523887
https://doi.org/10.1038/s41585-019-0258-3
https://doi.org/10.1016/j.urolonc.2021.08.026
https://doi.org/10.1007/s00066-022-01936-z
https://doi.org/10.1001/jamaoncol.2016.4865
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5441971
https://www.inei.gob.pe/media/MenuRecursivo/boletines/informe-condiciones-de-vida.pdf¥
https://www.inei.gob.pe/media/MenuRecursivo/boletines/informe-condiciones-de-vida.pdf¥
https://doi.org/10.15381/anales.v78i4.14269


Re
se

ar
ch

ecancer 2023, 17:1580; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2023.1580 8

 8. Chino F, Peppercorn JM, and Rushing C, et al (2018) Going for broke: a longitudinal study of patient-reported financial sacrifice in can-
cer care J Oncol Pract 14(9) e533–e546 https://doi.org/10.1200/JOP.18.00112 PMID: 30138052 PMCID: 6550053

 9. Jagsi R, Ward KC, and Abrahamse PH, et al (2018) Unmet need for clinician engagement regarding financial toxicity after diagnosis of 
breast cancer Cancer 124(18) 3668–3676 https://doi.org/10.1002/cncr.31532 PMID: 30033631 PMCID: 6553459

 10. Chino F, Peppercorn JM, and Rushing C, et al (2017) Out-of-pocket costs, financial distress, and underinsurance in cancer care JAMA 
Oncol 3(11) 1582–1584 https://doi.org/10.1001/jamaoncol.2017.2148 PMID: 28796862 PMCID: 5824215

 11. Olivera Changra H and Robles Díaz JF (2022) Costs of intravenous vs. subcutaneous administration of trastuzumab in peruvian patients 
with HER2-positive breast cancer – an observational analysis of direct and indirect costs J Healthc Qual Res 37(3) 147–154 [Spanish] 
https://doi.org/10.1016/j.jhqr.2021.10.008

 12. Ramsey SD, Bansal A, and Fedorenko CR, et al (2016) Financial insolvency as a risk factor for early mortality among patients with cancer 
J Clin Oncol 34(9) 980–986 https://doi.org/10.1200/JCO.2015.64.6620 PMID: 26811521 PMCID: 4933128

 13. Longo CJ, Fitch MI, and Banfield L, et al (2020) Financial toxicity associated with a cancer diagnosis in publicly funded healthcare coun-
tries: a systematic review Support Care Cancer 28(10) 4645–4665 https://doi.org/10.1007/s00520-020-05620-9 PMID: 32653957

 14. Perú, Instituto Nacional de Estadística e Informática (INEI) (2018) Evolución de los indicadores de empleo e ingresos por departamento, 
2007-2017 [Internet] (Lima: INEI) [https://www.inei.gob.pe/media/MenuRecursivo/publicaciones_digitales/Est/Lib1537/cap10.pdf] 
Date accessed: 18/07/22

 15. Lin CC, Bruinooge SS, and Kirkwood MK, et al (2016) Association between geographic access to cancer care and receipt of radiation 
therapy for rectal cancer Int J Radiat Oncol Biol Phys 94(4) 719–728 https://doi.org/10.1016/j.ijrobp.2015.12.012 PMID: 26972644 
PMCID: 5024783

 16. Sharpless NE (2020) COVID-19 and cancer Science 368(6497) 1290 https://doi.org/10.1126/science.abd3377

 17. Butala AA, Williams GR, and Fontanilla HP, et al (2020) Making the most of a crisis: a proposal for network-based palliative radia-
tion therapy to reduce travel toxicity Adv Radiat Oncol 5(6) 1104–1105 https://doi.org/10.1016/j.adro.2020.07.013 PMID: 32838072 
PMCID: 7428704

 18. Cosway B, Douglas L, and Armstrong N, et al (2017) Travelling for treatment; does distance and deprivation affect travel for inten-
sity-modulated radiotherapy in the rural setting for head and neck cancer? J Laryngol Otol 131(6) 546–548 https://doi.org/10.1017/
S0022215117000196 PMID: 28325172

 19. Perú, Ministerio de Salud (MINSA) Plan Nacional de Cuidados Integrales del Cáncer (2020–2024) [http://bvs.minsa.gob.pe/local/
MINSA/5341.pdf] Date accessed: 18/07/22

 20. Hess LM, Louder A, and Winfree K, et al (2017) Factors associated with adherence to and treatment duration of erlotinib among 
patients with non-small cell lung cancer J Manag Care Spec Pharm 23(6) 643–652 PMID: 28530522

 21. Moelle U, Mathewos A, and Aynalem A, et al (2018) Cervical cancer in Ethiopia: the effect of adherence to radiotherapy on survival 
Oncologist 23(9) 1024–1032 https://doi.org/10.1634/theoncologist.2017-0271 PMID: 29567823 PMCID: 6192604

 22. Jiang W, Wang JY, and Wang JB, et al (2016) Hypofractionated radiotherapy for medically inoperable stage I non-small cell lung cancer 
Thorac Cancer 7(3) 296–303 https://doi.org/10.1111/1759-7714.12327 PMID: 27148414 PMCID: 4846617

 23. Benjamin LC, Tree AC, and Dearnaley DP (2017) The role of hypofractionated radiotherapy in prostate cancer Curr Oncol Rep 19(4) 30 
https://doi.org/10.1007/s11912-017-0584-7 PMID: 28343352 PMCID: 5366169

 24. Murray Brunt A, Haviland JS, and Wheatley DA, et al (2020) Hypofractionated breast radiotherapy for 1 week versus 3 weeks (FAST-
Forward): 5-year efficacy and late normal tissue effects results from a multicentre, non-inferiority, randomised, phase 3 trial Lancet 
395(10237) 1613–1626 https://doi.org/10.1016/S0140-6736(20)30932-6 PMID: 32580883 PMCID: 7262592

https://doi.org/10.1200/JOP.18.00112
http://www.ncbi.nlm.nih.gov/pubmed/30138052
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6550053
https://doi.org/10.1002/cncr.31532
http://www.ncbi.nlm.nih.gov/pubmed/30033631
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6553459
https://doi.org/10.1001/jamaoncol.2017.2148
http://www.ncbi.nlm.nih.gov/pubmed/28796862
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5824215
https://doi.org/10.1016/j.jhqr.2021.10.008
https://doi.org/10.1200/JCO.2015.64.6620
http://www.ncbi.nlm.nih.gov/pubmed/26811521
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4933128
https://doi.org/10.1007/s00520-020-05620-9
http://www.ncbi.nlm.nih.gov/pubmed/32653957
https://www.inei.gob.pe/media/MenuRecursivo/publicaciones_digitales/Est/Lib1537/cap10.pdf
https://doi.org/10.1016/j.ijrobp.2015.12.012
http://www.ncbi.nlm.nih.gov/pubmed/26972644
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5024783
https://doi.org/10.1126/science.abd3377
https://doi.org/10.1016/j.adro.2020.07.013
http://www.ncbi.nlm.nih.gov/pubmed/32838072
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7428704
https://doi.org/10.1017/S0022215117000196
https://doi.org/10.1017/S0022215117000196
http://www.ncbi.nlm.nih.gov/pubmed/28325172
http://bvs.minsa.gob.pe/local/MINSA/5341.pdf
http://bvs.minsa.gob.pe/local/MINSA/5341.pdf
http://www.ncbi.nlm.nih.gov/pubmed/28530522
https://doi.org/10.1634/theoncologist.2017-0271
http://www.ncbi.nlm.nih.gov/pubmed/29567823
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6192604
https://doi.org/10.1111/1759-7714.12327
http://www.ncbi.nlm.nih.gov/pubmed/27148414
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4846617
https://doi.org/10.1007/s11912-017-0584-7
http://www.ncbi.nlm.nih.gov/pubmed/28343352
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5366169
https://doi.org/10.1016/S0140-6736(20)30932-6
http://www.ncbi.nlm.nih.gov/pubmed/32580883
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7262592


Re
se

ar
ch

ecancer 2023, 17:1580; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2023.1580 9

 25. Gamez ME, Agarwal M, and Hu KS, et al (2017) Hypofractionated palliative radiotherapy with concurrent radiosensitizing chemo-
therapy for advanced head and neck cancer using the “QUAD-SHOT regimen” Anticancer Res 37(2) 685–691 https://doi.org/10.21873/
anticanres.11364 PMID: 28179317

 26. Lyu J, Liu T, and Li T, et al (2019) Comparison of efficacy, safety, and costs between neoadjuvant hypofractionated radiotherapy and 
conventionally fractionated radiotherapy for esophageal carcinoma Cancer Med 8(8) 3710–3718 https://doi.org/10.1002/cam4.2250 
PMID: 31119872 PMCID: 6639169

 27. Bahadoer RR, Dijkstra EA, and van Etten B, et al (2021) Short-course radiotherapy followed by chemotherapy before total mesorectal 
excision (TME) versus preoperative chemoradiotherapy, TME, and optional adjuvant chemotherapy in locally advanced rectal cancer 
(RAPIDO): a randomised, open-label, phase 3 trial Lancet Oncol 22(1) 29–42 https://doi.org/10.1016/S1470-2045(20)30555-6

 28. Robles J and Olivera H (2022) Cost analysis of total neodajuvant therapy with 5 x 5 Gy radiation therapy versus conventional chemo-
radiotherapy for locally advanced rectal cancer among Peruvians Ecancermedicalscience 16 1406

https://doi.org/10.21873/anticanres.11364
https://doi.org/10.21873/anticanres.11364
http://www.ncbi.nlm.nih.gov/pubmed/28179317
https://doi.org/10.1002/cam4.2250
http://www.ncbi.nlm.nih.gov/pubmed/31119872
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6639169
https://doi.org/10.1016/S1470-2045(20)30555-6

