
17 April 2024

AperTO - Archivio Istituzionale Open Access dell'Università di Torino

Original Citation:

Assessing the impact of the COVID-19 outbreak on the attitudes and practice of Italian
oncologists toward breast cancer care and related research activities

Published version:

DOI:10.1200/OP.20.00297

Terms of use:

Open Access

(Article begins on next page)

Anyone can freely access the full text of works made available as "Open Access". Works made available
under a Creative Commons license can be used according to the terms and conditions of said license. Use
of all other works requires consent of the right holder (author or publisher) if not exempted from copyright
protection by the applicable law.

Availability:

This is a pre print version of the following article:

This version is available http://hdl.handle.net/2318/1770067 since 2021-01-29T16:46:36Z



Assessing the impact of COVID-19 outbreak on the attitudes and practice of Italian 

oncologists towards breast cancer care and related research activities 

 

Francesca Poggio, MD; Marco Tagliamento, MD; Massimo Di Maio, MD; Valentino Martelli, MD; 

Andrea De Maria, MD; Emanuela Barisione, MD; Marco Grosso, MD; Francesco Boccardo, MD; 

Paolo Pronzato, MD; Lucia Del Mastro, MD; Matteo Lambertini, MD, PhD 

 

Author Affiliations: Breast Unit, IRCCS Ospedale Policlinico San Martino, Genova, Italy (Poggio, 

Martelli, Del Mastro); Medical Oncology Unit 2, IRCCS Ospedale Policlinico San Martino, 

Genova, Italy (Tagliamento, Pronzato); Department of Oncology, University of Turin and 

Mauriziano Hospital, Turin, Italy (Di Maio); Infectious Diseases Unit, IRCCS Ospedale Policlinico 

San Martino and Department of Health Sciences (DISSAL) & Centre of Excellence for Biomedical 

Research (CEBR), University of Genova, Genova, Italy (De Maria); Interventional Pneumology 

Unit, IRCCS Ospedale Policlinico San Martino, Genova, Italy (Barisione, Grosso); Medical 

Oncology Department, U.O.C. Clinica di Oncologia Medica, IRCCS Ospedale Policlinico San 

Martino, Genova, Italy (Boccardo, Lambertini); Department of Internal Medicine and Medical 

Specialties (DiMI), School of Medicine, University of Genova, Genova, Italy (Boccardo, Del 

Mastro, Lambertini). 

 

Corresponding author: Matteo Lambertini, MD PhD 

IRCCS Ospedale Policlinico San Martino, University of Genova 

Largo Rosanna Benzi 10, 16132 – Genova (Italy) 

Telephone +39 010 555 4254 – Fax: +39 010 555 6536 

E-mail: matteo.lambertini@unige.it 

 

Dr. Poggio, Dr. Tagliamento, Dr. Del Mastro and Dr. Lambertini contributed equally to this work. 



 

Manuscript word count: 3,129 words  



KEY POINTS  

Question  

Does COVID-19 outbreak impact attitudes and practice of Italian oncologists towards breast cancer 

care and related research activities? 

 

Findings  

This survey showed a radical change in attitudes and practice of the 165 respondents towards breast 

cancer care and related research activities during COVID-19 outbreak. Although many were 

reasonable responses to the current health care emergency without expected negative impact on 

patients’ outcomes, potential alarming signals of undertreatment were observed.  

 

Meaning 

Medical oncologists face many challenges in providing cancer care during COVID-19 outbreak. 

These data voice for developing cautious recommendations to help them ensuring continuous 

effective and safe cancer care. 

 

 

  



ABSTRACT 

IMPORTANCE Coronavirus disease 2019 (COVID-19) outbreak is progressively changing the 

approach of medical oncologists to cancer management. However, the real impact of COVID-19 

outbreak on cancer care and its potential negative consequences are currently unknown.  

OBJECTIVE To investigate the impact of COVID-19 outbreak on oncologists’ attitudes and 

practice towards breast cancer care and related research activities. 

DESIGN A 29-question anonymous online survey.  

SETTING The survey was sent by email to the members of the Italian Society of Medical 

Oncology (AIOM) and the Italian Breast Cancer Study Group (GIM) on April 3, 2020. One week 

was given for its completion. 

PARTICIPANTS Only Italian medical oncologists (both those in training and specialists) were 

invited to complete the survey.  

MAIN OUTCOMES AND MEASURES Oncologists’ attitudes and practice before and during 

COVID-19 outbreak on three different relevant areas in breast cancer care: 1) (neo)adjuvant setting; 

2) metastatic setting; 3) research activities.  

RESULTS The survey was completed by 165 oncologists, of whom 121 (73.3.%) worked in 

dedicated Breast Units.  

In the (neo)adjuvant setting, as compared to before the emergency, a lower number of oncologists 

adopted during COVID-19 outbreak weekly paclitaxel (68.5% vs. 93.9%, p<0.001) and the dose-

dense schedule for anthracycline-based chemotherapy (43% vs. 58.8%, p<0.001).  

In the metastatic setting, as compared to before the emergency, a lower number of oncologists 

adopted during COVID-19 outbreak first-line weekly paclitaxel for HER2-positive disease (41.8% 

vs. 53.9%, p=0.002) or CDK4/6 inhibitors for hormone receptor-positive tumors with less 

aggressive characteristics (55.8% vs. 80.0%, p<0.001). A significant change was also observed in 

terms of delaying the timing for monitoring therapy with CDK4/6 inhibitors, assessing treatment 

response with imaging tests and flushing central venous devices. 



During COVID-19 outbreak, clinical research and scientific activities were reduced in 73.9% and 

73.3% of respondents, respectively. 

CONCLUSIONS AND RELEVANCE Medical oncologists face many challenges in providing 

cancer care during COVID-19 outbreak. Although most of the changes in their attitudes and 

practice were reasonable responses to the current health care emergency without expected negative 

impact on patients’ outcomes, potential alarming signals of undertreatment were observed. These 

data voice for developing cautious recommendations to help them ensuring continuous effective 

and safe cancer care. 

STUDY REGISTRATION Not applicable. 

  



MANUSCRIPT 

INTRODUCTION 

Since the end of 2019, a progressive escalation of cases infected by a novel coronavirus (named 

severe acute respiratory syndrome coronavirus 2 [SARS-CoV-2] or 2019 novel coronavirus [2019-

nCoV]) have been reported, initially in China and then worldwide.1 The rapid outbreak of the 

related syndrome (named coronavirus disease 2019 [COVID-19]) has led the World Health 

Organization (WHO) to declare it as a pandemic on March 11, 2020.2 Italy has been the first 

European country facing this health care emergency and remains the second most affected country 

after the US as of April 15, 2020.3 The northern part of the country and particularly the Lombardy 

region are the most affected areas.4 

 

Elderly people and patients with underling comorbidities are those with the highest risk of 

developing complications and the most severe consequences of COVID-19.5,6 The current health 

care emergency is of particular concern in medical oncology considering the increased risk of 

infections and of their negative consequences in cancer patients, particularly in those receiving 

active treatments.7 Preliminary series have shown that cancer patients may have higher chances of 

infection by SARS-CoV-2 as well as an increased risk of developing severe events related to 

COVID-19 as compared to the general population.8–10 Several measures and recommendations to 

prevent and to reduce the risks of exposure to SARS-CoV-2 of cancer patients have been proposed 

and implemented worldwide.11–13 For patient receiving active treatments, the Italian Association of 

Medical Oncology (AIOM) has invited oncologists to consider on a case-by-case basis the 

possibility of postponing treatment administration.12 Their practical suggestions have been further 

developed by a panel of Italian oncologists suggesting treatment prioritization in specific settings 

including (neo)adjuvant and first-line treatments while delaying non-urgent therapies as well as 

imaging procedures to monitor treatment response.13 However, notably, all these recommendations 

are not evidence-based.  



 

Although medical oncologists worldwide are focused and committed to continue providing 

compassionate and safe care to patients, the current health care emergency is progressively 

changing the way medical oncologists approach cancer management. However, the real impact of 

the COVID-19 outbreak on cancer care and its potential negative consequences are currently 

unknown. To provide evidence on this regard, we conducted a survey among Italian medical 

oncologists exploring whether and how the COVID-19 outbreak has changed their attitudes and 

practice towards breast cancer care and related research activities. The decision to focus on a single 

disease was based on the need to have precise insights on specific issues that may be differently or 

not applicable to other malignancies.   

 

MATERIAL AND METHODS 

A specific anonymous questionnaire (available as supplementary material) was developed to 

investigate the impact of COVID-19 outbreak on the attitudes and practice of Italian oncologists 

towards breast cancer care and related research activities.  

The survey was sent by email to the members of AIOM and the Italian Breast Cancer Study Group 

(GIM) on April 3, 2020. One week was given to the oncologists for completing the survey. Only 

medical oncologists (both those in training and specialists) were invited to complete the 

questionnaire. To validate and send the survey, all the questions had to be answered. 

 

Characteristics of survey 

The survey was composed of 29 questions that were divided into four different sections: a) 

demographic, medical training and employment information (Q1-8); b) attitudes and practice 

towards breast cancer care in the (neo)adjuvant setting before and during COVID-19 outbreak (Q 9-

16); c) attitudes and practice towards breast cancer care in the metastatic setting before and during 



COVID-19 outbreak (Q 17-27); attitudes and practice towards the scientific and research activity 

during COVID-19 outbreak (Q 28-29).  

 

This survey was conceived by a team of medical oncologists who are specifically dedicated to the 

breast cancer care and deeply involved in research activities in this field. The survey was structured 

with multiple choice answers.  

 

Study objectives 

The objectives of the current survey were to investigate the impact of the COVID-19 outbreak on 

the attitudes and practice of oncologists before and during COVID-19 outbreak on three different 

relevant areas in breast cancer care: 1) (neo)adjuvant setting; 2) metastatic setting; 3) research 

activities.  

 

Most of the questions were repeated twice to investigate the attitudes and practice about the same 

issue before versus during COVID-19 outbreak. A minority of questions explored specific issues 

only during the current health care emergency. 

 

Statistical analysis. 

Due to the exploratory nature of the survey, no sample size calculation was performed. However, 

approximately 150 respondents were auspicated in order to obtain sufficient precision in the 

estimate of the attitudes and practice of oncologists on the explored issues. Estimating a population 

of about 2,000 oncologists receiving the invitation to complete the survey, in the case of a 2-

category grouping of answers, a number of 150 respondents would allow a margin of error in the 

estimate of the proportion of approximately ±7.70% with a 95% confidence level. 

 



Analyses were mostly descriptive. In order to explore differences in paired proportions of 

categorical variables on the answers obtained for each specific topic before and during COVID-19 

outbreak, a McNemar test was applied. Descriptive analyses were conducted to investigate potential 

differences in the answers obtained by oncologists practicing in Lombardy (the region suffering the 

most for COVID-19 outbreak) as compared to those working in the other parts of Italy. 

All tests were two-sided, and p values <0.05 were considered statistically significant. Statistical 

analyses were done with SPSS for Windows, Version 25.0. 

 

RESULTS 

The survey was circulated to 1,909 and 210 oncologists through the AIOM and GIM mailing lists, 

respectively. A total of 165 oncologists implicated in breast cancer care completed the survey. 

Demographic, medical training and employment information of respondents is reported in Table 1. 

Median age was 52 years (interquartile range [IQR, 38.0-59.5]); most of the respondents were 

female (n=88, 53.3%), and worked in the north of Italy (65 [39.4%] outside and 21 [12.7%] in the 

Lombardy region). Among respondents, 138 worked in public hospitals (83.6%) and 121 (73.3.%) 

in dedicated Breast Unit. Median years of clinical practice in Medical Oncology (including 

fellowship) were 23 years (IQR, 11.5-30.0). 

 

(Neo)adjuvant setting 

Supplementary Table 1 reports all the responses of oncologists towards the explored issues in the 

(neo)adjuvant setting. 

 

Oncologists’ preference towards the neoadjuvant versus adjuvant approach in patients with clinical 

tumor size ≥2 cm and/or lymph nodal involvement was assessed in the case of triple-negative or 

HER2-positive disease. For triple-negative breast cancer, no significant changes during the current 

health care emergency (p=0.344) were observed with the majority of respondents favoring the 



neoadjuvant approach over upfront surgery followed by adjuvant treatment both before (n=159, 

96.4%) and during (n=155, 93.9%) COVID-19 outbreak. Similarly, no significant changes were 

observed for HER2-positive breast cancer (p=0.289), with most of respondents favoring 

neoadjuvant treatment both before (n=157, 95.2%) and during (n=153, 92.7%) COVID-19 

outbreak.  

 

The attitudes of oncologists towards the preferred type and schedule of taxane changed significantly 

during COVID-19 outbreak (p<0.001; Figure 1A). Despite remaining the preferred regimen in the 

(neo)adjuvant setting, a lower number of oncologists adopted weekly paclitaxel during COVID-19 

outbreak (n=113, 68. 5%) as compared to before the emergency (n=155; 93.9%). 

 

In terms of optimal schedule for administering anthracycline-based chemotherapy (dose-dense vs. 

standard-interval) in early breast cancer patients with aggressive features (e.g, node-positive and/or 

triple-negative disease), a significant change was observed during COVID-19 outbreak (p<0.001; 

Figure 1B). A lower number of oncologists adopted the dose-dense schedule during COVID-19 

outbreak (n=71, 43%) as compared to before the emergency (n=97, 58.8%). 

 

No major differences in the attitudes of oncologists towards the explored issues in the (neo)adjuvant 

setting was observed according to region of practice (Supplementary Table 2). 

 

Metastatic setting 

Supplementary Table 3 reports all the responses of oncologists towards the explored issues in the 

metastatic setting. 

 

The COVID-19 outbreak significantly impacted the choice of the taxane used as first-line treatment 

with dual anti-HER2 blockade for patients with HER2-positive metastatic breast cancer (p=0.002; 



Figure 2A). A lower number of oncologists adopted weekly paclitaxel during COVID-19 outbreak 

(n=69, 41.8%) as compared to before the emergency (n=89, 53.9%) . 

Oncologists’ attitudes towards use of CDK4/6 inhibitors as first-line therapy for patients with 

hormone receptor-positive HER2-negative metastatic breast cancer and less aggressive 

characteristics (e.g, elderly and/or with only bone metastasis) changed significantly during COVID-

19 outbreak (p<0.001; Figure 2B). A lower number of oncologists added CDK4/6 inhibitors to 

endocrine therapy during COVID-19 outbreak (n=92, 55.8%) as compared to before the emergency 

(n=132, 80.0%). Similarly, in terms of monitoring blood tests during treatment with CDK4/6 

inhibitors, a significant change in oncologists’ attitudes was observed (p<0.001; Figure 2C). A 

lower number of oncologists responded to monitor blood tests every two weeks for the first two 

cycles of treatment and monthly thereafter (as recommended by the drug technical sheet) during 

COVID-19 outbreak (n=116, 70.3%) as compared to before the emergency (n=146, 88.5%). 

In terms of route of chemotherapy administration in patients with metastatic disease during 

COVID-19 outbreak (Figure 2D), oral treatments (n=139, 84.2%) were considered the preferred 

choice as compared to intravenous agents (n=26, 15.8%). 

 

The attitudes of oncologists towards the timing for assessing treatment response with imaging tests 

in patients with metastatic breast cancer changed significantly during COVID-19 outbreak. In the 

case of triple-negative breast cancer (p<0.001; Figure 3A), a higher number of respondents delayed 

imaging tests to every 4-6 months or more during COVID-19 outbreak (n=108, 65.5%) as 

compared to before the emergency (n=52, 31.5%). Similarly, for HER2-positive breast cancer 

(p<0.001; Figure 3B), a higher number of respondents delayed imaging tests to every 4-6 months or 

more during COVID-19 outbreak (n=138, 83.6%) as compared to before the emergency (n=99, 

60%). For hormone receptor-positive breast cancer (p<0.001; Figure 3C), a higher number of 

respondents delayed imaging tests to every 6 months or more during COVID-19 outbreak (n=78, 

47.3%) as compared to before the emergency (n=44, 26.7%). 



 

The COVID-19 outbreak significantly impacted oncologists’ attitudes towards the timing for 

flushing central venous devices (p<0.001; Figure 3D). A higher number of respondents delayed the 

flushing intervals to every 2-3 months during COVID-19 outbreak (n=119, 72.1%) as compared to 

before the emergency (n=47, 28.5%). 

 

No major differences in the attitudes of oncologists towards the explored issues in the metastatic 

setting was observed according region of practice, except for the preference of docetaxel as the 

taxane to be used as first-line treatment with dual anti-HER2 blockade during COVID-19 outbreak 

that was the highest for oncologists working in the Lombardy region (Supplementary Table 4). 

 

Research setting 

Two questions explored the potential impact of COVID-19 outbreak on oncologists’ attitudes 

towards clinical research and scientific activities (Supplementary Table 5).  

A total of 122 respondents (73.9%) declared to have reduced their clinical research activities during 

COVID-19 outbreak in terms of participation and enrollment of patients in clinical trials, opening 

new clinical trials or recording information in study case report forms. Only 30 oncologists (18.2%) 

declared no changes in their clinical research activities (Figure 4A). 

Similarly, 121 respondents (73.3%) declared to have reduced their scientific activities during 

COVID-19 outbreak in terms of writing research protocols, projects or papers and of applying for 

grants. Only 30 oncologists (18.2%) declared no changes in their scientific activities (Figure 4B). 

 

No major differences in the attitudes of oncologists towards clinical research and scientific 

activities was observed according region of practice (Supplementary Table 6). 

 

DISCUSSION 



To our knowledge, this is the first survey providing evidence on the impact of COVID-19 outbreak 

on breast cancer care and related research activities. We observed a radical change in the attitudes 

and practice of Italian medical oncologists towards the clinical management of breast cancer 

patients in both the (neo)adjuvant and metastatic settings. Although most of the changes in their 

attitudes and practice were reasonable responses to the current health care emergency without 

expected negative impact on patients’ outcomes, potential alarming signals of undertreatment were 

observed. A significant reduction in all types of research activities was also observed. 

 

In Italy and all the countries facing the most dramatic consequences of COVID-19 outbreak, 

optimizing cancer care has become a crucial and challenging issue. Up to now, the availability of 

general recommendations to reduce all non-urgent activities but without proper evidence-based 

indications makes the management of cancer patients difficult and uncertain.11–13 Therefore, despite 

the strong recommendation to ensure continuity of care, a potential risk that a change in 

oncologists’ attitudes and practice may negatively impact on patients’ outcomes cannot be 

excluded. This survey was designed to specifically explore these possible issues. 

 

In the early breast cancer setting, neoadjuvant treatment is the preferred approach for the majority 

of patients with triple-negative and HER2-positive disease, also considering the possibility to adapt 

the adjuvant approach based on the pathological results at the time of surgery.14 As recommended 

by current guidelines,15 almost all responding oncologists favored the neoadjuvant approach in 

these patients with no changes observed during COVID-19 outbreak.  

On the contrary, the current health care emergency significantly modified oncologists’ attitudes and 

practice towards the type and scheduling of chemotherapy administration in the early setting. 

Specifically, a reduction in the preference for weekly paclitaxel over 3-weekly docetaxel and of 

dose-dense over standard-interval anthracycline-based chemotherapy was observed. In order to 

reduce as much as possible the number of visits at the hospital and considering the similar efficacy 



between the two taxane-based regimens,16 an increased preference for 3-weekly docetaxel appears 

reasonable in this situation. On the contrary, the reasons for reducing the indications to dose-dense 

anthracycline-based chemotherapy in high-risk patients remain less clear. They are characterized by 

similar frequency of hospital visits than with the 3-weekly schedule. Dose-dense chemotherapy has 

clearly shown to significantly improve patients’ outcomes.17 In addition, considering that the use of 

granulocyte colony-stimulating factors is mandatory when anthracycline-based chemotherapy is 

administered in a dose-dense schedule,18,19 the risk of grade 3-4 neutropenia and neutropenic sepsis 

is lower than with 3-weekly regimens.17 This could be potentially considered an advantage to favor 

the dose-dense schedule during COVID-19 outbreak. 

 

In the metastatic setting, similar findings as for (neo)adjuvant therapy were observed in terms of 

choice of taxane as first-line treatment in patients with HER2-positive disease, with a reduction in 

the preference for weekly paclitaxel during COVID-19 outbreak, particularly for oncologists 

working in the Lombardy region. The combination of single agent taxane with dual anti-HER2-

blockade trastuzumab plus trastuzumab is the current first-line treatment in these patients.20,21 

Although 3-weekly docetaxel was the chemotherapy agent used in the registration CLEOPATRA 

trial,22 the feasibility of administering the same regimen with weekly paclitaxel was subsequently 

demonstrated.23,24 However, despite being better tolerated, weekly access to the hospital is needed 

with the use of paclitaxel, making a reasonable choice the preference for docetaxel during COVID-

19 outbreak. 

In patients with hormone receptor-positive metastatic breast cancer, the recent development and 

approval of CDK4/6 inhibitors in combination with endocrine therapy represents a major milestone 

in the treatment landscape of this disease.25 In patients with both endocrine-sensitive and endocrine-

resistant disease, a significant improvement in progression-free survival26 and overall survival27–30 

has been shown with this combination. Notably, so far, no clinicopathological subgroup of patients 

appears to not derive benefit from a treatment that include a CDK4/6 inhibitor.26 Therefore, this 



combination is now considered standard of care in all patients with hormone receptor-positive 

metastatic breast cancer.21 Nevertheless, although 80% of responding oncologists declared to use 

these treatments as first-line therapy in all patients including those with less aggressive 

characteristics (e.g. elderly and/or with only bone metastasis), one third of them did not recommend 

this combination during COVID-19 outbreak. The risk of hematological toxicities,31–33 and the need 

to additional monitoring (e.g. blood tests, cardiological evaluation) may be possible explanations 

for these findings. However, denying such an effective treatment without clear contraindications 

should be considered with cautious. Similarly, although 30% of responding oncologists suggested 

to reduce treatment monitoring with blood tests as compared to what suggested in the drug technical 

sheets of all available CDK4/6 inhibitors, such approach may not be appropriate particularly for the 

assessment of neutropenia during COVID-19 outbreak. To overcome these potential limitations, 

alternative ways of monitoring should be implemented including blood tests in external 

laboratories, phone calls with patients and drug shipment to limit the number of visits at the 

hospital. 

Similarly, considering the more predictable and manageable toxicity, when patients with metastatic 

breast cancer are candidates to chemotherapy, the oral formulation should be prioritized whenever 

possible during COVID-19 outbreak. As recommended by the European Society of Medical 

Oncology (ESMO) guidelines for breast cancer during COVID-19 outbreak,34 it was the preferred 

choice for almost 85% of responding oncologists.  

The COVID-19 outbreak showed to influence also the timing for performing imaging procedures to 

monitor treatment response and for flushing central venous devices. Many oncologists suggested to 

postpone these activities as compared to their practice before the health care emergency. Despite the 

lack of proper evidence to counsel patients on this regard, these can be considered reasonable 

approaches for reducing the access of patients to the hospital.13,35 

 



Cancer research represents a key stone in the oncology field. Special guidance for the conduction of 

this activity has been provided by Food & Drug Administration, European Medicines Agency and  

“Agenzia Italiana del Farmaco”.36–38 However, as expected, the COVID-19 outbreak has shown to 

hamper also cancer research by reducing both clinical research and scientific activities in almost 

three quarters of responding oncologists. Special attention should be given to safely maintain the 

care of patients enrolled in clinical trials, including to avoid potential issues in drug supply.13 

 

Limitations 

This survey focused only on oncologists’ attitudes and practice towards specific issues in breast 

cancer care. It was shared with all Italian oncologists working in different regions with 

heterogeneous hospital organization and burden of COVID-19 outbreak. A relatively limited 

number of oncologists responded the survey. Hence, these results cannot be generalized to the 

international oncology community. Nevertheless, the lack of clear differences in the attitudes and 

practice between oncologists working in the Lombardy region and other Italian areas (except for the 

choice of taxane as first-line treatment in patients with HER2-positive disease) highlights the global 

impact of this health care emergency irrespective of the actual burden of COVID-19 outbreak. 

Notably, the great majority of respondents worked within a Breast Unit, and the response rate was 

higher than expected allowing the collection of an adequate number of responses to have a 

representative picture of the attitudes and practice of Italian oncologists, specifically focused on 

breast cancer care, towards the explored issues. 

 

Conclusions 

This survey provides the first evidence on the actual impact of COVID-19 outbreak on breast 

cancer care and related research activities among Italian oncologists. The majority of the observed 

changes in their attitudes and practice are reasonable responses to the current health care emergency 

without expected negative impact on patients’ outcomes. However, some potential alarming signals 



of undertreatment emerged. These data may help to better understand the challenges faced by 

oncologists in providing cancer care during COVID-19 outbreak, and voice for the development of 

cautious recommendations to help them ensuring continuous effective and safe cancer care. 
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