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Purpose

Patient-reported outcomes (PROs) have been widely used to measure breast cancer (BC) treatment outcomes. However, evidence is still limited on using routinely PROs to personalize treatment decision-making, including or not chemotherapy, targeted therapy, and radiotherapy. Using patient baseline PRO scores, we aimed to use PROs before treatment initiation to predict improvement or decline in health-related quality of life (HRQoL) due to treatment that they receive.



Methods

In two French cancer sites, women with non-metastatic BC completed the EORTC QLQ-C30 and QLQ-BR23 and BREAST-Q questionnaires to assess their PROs at baseline and again at 6 months. The outcome measured was post-operative change in PROs with minimal important difference for QLQ-C30 domains. We performed multivariate ordinal logistic regression to estimate the incremental probability of post-operative PRO improvements and deteriorations depending upon treatment options and baseline HRQoL.



Results

One hundred twenty-seven women completed questionnaires. Chemotherapy had significant negative impacts on Global health status (GHS) and on physical and social functioning. Chemotherapy and radiotherapy increased patient fatigue scores after adjusting for clinical factors (p< 0.01 and p< 0.05, respectively). The incremental probability of GHS deteriorations for chemotherapy was +0.3, +0.5, and +0.34 for patients with baseline GHS scores of 40, 70, and 100, respectively. This showed that different pre-treatment PROs might predict differential effects of chemotherapy on women change in HRQoL.



Conclusion

Patients with different baseline PRO scores may experience dissimilar impacts from BC treatments on post-operative PROs in terms of improvements and deteriorations. Oncologists might decide to adapt the treatment option based on a given level of the negative impact. Future studies should concentrate on incorporating this information into routine clinical decision-making strategies to optimize the treatment benefit for patients.
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Introduction

Collecting patient-reported outcomes (PROs), and their measures referred as PROMs, in breast cancer (BC) care has become of growing interest in most OECD (Organization for Economic Cooperation and Development) countries. PROMs are health status assessments that come directly from patients [e.g., functional status, symptoms that they experience, or quality of life (QoL) associated with their health condition and treatment] (1, 2).

PROs can complement clinical outcomes of BC treatments, mainly overall survival (OS) and disease-free survival (1, 3). Because survival rates of early BC have continuously improved over the last decades and are similar across care settings (4), addressing PROs alongside clinical outcomes could facilitate informed decision-making and enhance patient treatment by adapting care pathways. For example, the Patient-Reported Outcomes Measurement Information System® (PROMIS®) monitors PROs after the treatment protocol starts. It reports significant treatment-induced side effects for clinicians to decide whether to discontinue treatments (5, 6).

In routine clinical practice, the choice of BC treatment and outcomes depends on factors such as hormone receptor status and the human epidermal growth factor receptor 2 (HER2) expression to predict recurrence risk (7). Despite their prognostic values successfully proven in oncology clinical trials (8), pre-treatment PROs have been barely used for trial stratification, as the recent study by Modi et al. shows (9). In addition, PROs remain underused routinely to determine individualized treatment protocols for BC prior to treatment initiation (7, 8), whereas combining PRO and clinical measures might enhance prediction of potential benefits and harms of BC treatments (9, 10).

Initiatives that the OECD has led, since 2017, such as “Measuring what matters - the patient reported indicator survey (PaRIS)” (11), have helped compare data on outcomes that matter for women with BC, from local providers within or between countries (12, 13). Compared with other European (EU) countries [such as The Netherlands (2) or Sweden (14)] and non-EU countries [such as the UK (1)], where health care organizations and the government have developed PROM programs, France has yet to implement PROMs in clinical practice in cancer settings. Our comprehensive cancer center, Institut de Cancérologie de l’Ouest (ICO) has been a pioneer by conducting in its two sites, a pilot study to collect PROs in patients with BC, as part of their 5-year strategy (2018–2022), with the prospect of a value-based care approach.

In this paper, we propose the use of real-world data of women with newly diagnosed non-metastatic BC to address the predictive value of PROs in daily clinical settings. We investigated the extent to which PROs measured before treatment initiation predict the effects of therapies on patients reported beneficial or detrimental outcomes. By using these pre-treatment PROs, we estimated the incremental probability of PRO improvements and deteriorations 6 months after surgery due to treatments that they received.



Materials and methods


Study overview

The study was carried out within the European project All.Can “Improving value in cancer care” in partnership with the International Consortium of Health Outcomes Measurement (ICHOM) (15). The project included 12 EU hospitals or cancer centers. Analysis was based on clinical outcomes along with PROs collected at the ICO using the Breast Cancer Data Collection Reference Guide published by the ICHOM (15).



Study population

Patients were recruited over a 6-month period between 13 December 2018 and 23 May 2019 in ICO Saint-Herblain and Angers sites. Eligible patients were aged ≥18 years and with first primary diagnosis of invasive non-metastatic BC or ductal carcinoma in situ. Treatment approaches including surgery [breast conserving therapy (BCT) and mastectomy (Mx)], (neo) adjuvant chemotherapy (CT) ± targeted therapy (TT) (i.e., Trastuzumab), radiotherapy (RT), and hormone therapy (HT) are all performed at the ICO cancer center sites. Patients with rare tumors, lobular carcinoma in situ, or recurrent disease were excluded. When eligibility criteria are met, clinicians offered patients the opportunity to participate in the study during their initial consultation. All patients signed a written consent form to participate in the study that the Ethics Committee (Angers University Hospital 2019/14) approved on 19 March 2019.



PROMs

PROMs included in the set were the EORTC QLQ-C30 (16), the EORTC-QLQ Breast Cancer (BR23) (17), and BREAST-Q (18). For the latter, ICO outcomes were previously published in the OECD “Health at a glance” 2019 and 2021 (4, 13).

Participants completed paper- or web-based questionnaires at baseline: before the first treatment (T0), following neo-adjuvant CT (T3), and 6 months after surgery (T6). Data collection time points were based on the European project All.Can timeline. However, for consistency in the data collected and ICO treatment pathway, our analysis used the PRO measures at two time points: “baseline and post-operative”, i.e., T0 and T6.

The EORTC QLQ-C30 includes 30 items within the global health status (GHS)/QoL domain, five functional domains (i.e., physical, role, emotional, cognitive, and social), and nine symptom domains such as fatigue, pain, and insomnia. We obtained the scores of each domain according to the method from the EORTC scoring manual (19). The BC-specific module, EORTC QLQ-BR23, consists of four functional domains (i.e., body image, sexual functioning, sexual enjoyment, and future perspective) and four symptom domains (i.e., systemic therapy side effects, breast symptoms, arm symptoms, and upset by hair loss). All scores are based on a scale of 0 to 100, with higher scores representing better health-related QoL (HRQoL) for functional domains, and inverse relationship for symptom domains, based on standardized protocol for validating the questionnaires used in the study (19).



Statistical analysis

We described patients’ characteristics by reporting median and interquartile range (IQR) for age and body mass index (BMI), as well as the number and percentage of patients for categorical variables.

The change in PRO scores (CS), i.e., change in patients’ self-reported health status after surgery, was calculated as post-operative scores minus baseline scores. We interpreted CS with minimal important differences (MIDs) following the guidelines by Cocks et al. (20). We estimated the MID for the QLQ-C30 questionnaire only and not for the QLQ-BR23, as done in previous studies (21, 22). To our knowledge, no MID estimate has been determined for this module. We defined patient categories using CS as an ordinal variable with three levels: “deteriorations”, “no change”, and “improvements” in PRO scores. We identified patients with ceiling scores (i.e., having 100) in baseline measurements and conducted sensitivity analysis accordingly. When relevant, we tested interaction between treatment modalities. Because of a high questionnaire response rate, we did not perform any imputation of missing data. We described the BR23 results as a complement of the QLQ-C30 analysis.

In univariate analysis, we identified patient characteristics related to deteriorations and improvements in all QLQ-C30 domains.

On a swimmer plot, we described patients’ treatment modalities and the post-operative PRO changes. We plotted therapies in chronological order on a timeline and used bars to show CS in global health status. In addition, we produced bar plots to represent population level post-operative changes in all other PRO domains.

We performed multivariate ordinal logistic regression of deteriorations and improvements in PROs after receiving BC therapies. The dependent variables were GHS, physical and emotional functioning, as well as fatigue and pain outcomes, whereas baseline scores in these same domains, binary variables of the above therapies (i.e., with or without that therapy), BC subtype, BC stage, and age at diagnosis were adjustment variables. To estimate the impact of treatment, we compared the predicted probabilities of PRO deterioration and improvements for “a therapy” versus “no therapy” (23). The estimated difference between these predicted probabilities was referred as incremental probability and defined (24, 25) as follows:

 

where Event can be either PRO improvements or deteriorations, and Trt can be one among CT, RT, HT, and TT.

When we estimated the incremental probability, we fixed one baseline PRO score at once and repeated the process for all possible scores. All other variables in the model remained at their original values (i.e., all other variables being equal).

Last, we made visual comparisons between therapies by plotting baseline PRO scores (x-axis) versus incremental probabilities of PRO “outcomes” (y-axis).

The DxCare® medical information system was used for data collection. All statistical analyses were performed with STATA® 14.2 package.




Results


Baseline characteristics

Of the 179 women recruited over 6 months, 127 (71%) completed QLQ-C30 questionnaire.

Overall, 10 (8%) of the respondents had stage 0 BC (in situ), 99 (78%) had early stage BC (stages I to IIA), and 18 (14%) had locally advanced BC (stages IIB to III). Invasive BC subtypes were divided as follows: luminal BC (n = 87; 69%), basal-like BC (n = 14; 11%), and HER2+ (n = 17; 13%). One hundred ten (87%) women underwent BCT and 17 (13%) Mx. RT (n = 118; 93%) was the most received adjuvant treatment followed by HT (n = 97; 76%). More patients received adjuvant CT (n = 31; 24%) than neo-adjuvant CT (n = 19; 15%) (Table 1).


Table 1 | Patient characteristics (N = 127).





Improvements and deteriorations in EORTC QLQ-C30 scores

On average, the study population experienced all functioning scores worsening except of the emotional (Figure 1). We observed symptom deteriorations for fatigue, pain, dyspnea, and constipation. Interestingly, no domain reached MID improvement in terms of population mean.




Figure 1 | Bar chart of selected QLQ-C30 and QLQ-BR23 domain scores. Notes: ICO ICHOM data compared with reference values from Mierzynska et al. (2020) (EORTC and PDS) (26) and from Waldmann et al. (2007) and Kim et al. (2012); Error bars, standard deviation (SD); gray dots, patients without chemotherapy; black dots, patients with chemotherapy; GHS, global health status/QoL domain; PF, physical functioning domain; EF, emotional functioning domain; Pain, pain symptom domain; Fatigue, fatigue symptom domain; BRBI, body image; BRFU, future perspective; BRBS, breast symptoms; BRAS, arm symptoms; GHS, PF, EF, BRBI, and BRFU: Higher scores represent better health/HRQoL; Pain, Fatigue, BRBS, and BRAS: Higher scores represent more symptoms/poorer HRQoL. Of note, for QLQ-C30, Det, Imp, and NoC, Deteriorations, Improvements, and No Change indicate whether population mean score change reached minimal important difference (MID) and significance level of p-value<0.05 with the Wilcoxon signed-rank test for paired data. Baseline: ICO ICHOM data, baseline scores, measured at initial consultation for the announcement of surgery. Post-op: ICO ICHOM data, baseline scores, measured 6 months after the baseline measure. EORTC (27): Closed RCTs data identified from the European Organization for Research and Treatment of Cancer (EORTC) database. PDS (28): Project Data Sphere databases, an independent non-profit platform designed to provide patient-level data from RCTs. Waldmann (29): Data from the study published by Waldmann and colleagues (2007). Kim (30): Data from the study published by Kim and colleagues (2012).



The 6-month post-operative PROMs showed that more than half of the women reported GHS improvements or no change (Table 2; Figure 1). Large proportions of deteriorations were noted in physical and role functioning scores (64% and 51%, respectively), whereas emotional functioning showed more improvements than deteriorations (50% versus 32%). Very high HRQoL was reported before the intervention by a majority of women, when considering baseline social and role functioning scales that had a ceiling effect of 86% and 72%, respectively, and by more than half of them for physical and cognitive functioning (Supplementary Figure 1). Unexpectedly, 64% (n = 51) of the women who had worse post-operative HRQoL in physical functioning (n = 80) had the maximum score at baseline. Regarding symptoms, HRQoL was worse, for fatigue, pain, and, to a lesser extent, dyspnea (Table 2). Only appetite loss (AP) had similar proportions of deteriorations and improvements in scores.


Table 2 | Patients with deteriorations, improvements, and no change in QLQ-C30 domain scores, defined by minimal important difference (MID) thresholds provided by Cocks et al. (2011) (20).



Univariate analysis showed that, in women with CT versus no CT, higher proportions had a worsened GHS and a lower proportion of improved GHS (p< 0.01) (Figures 1, 2). We observed similar findings in physical and emotional functioning (p< 0.01) as well as in social functioning (p< 0.001) (Supplementary Table 1). Negative impacts on fatigue were proportionally higher in women with RT vs. no RT and CT vs. no CT (p< 0.001). Women above 50 years compared with younger women enjoyed higher proportions in physical functioning improvements. However, women under 50 years were more likely to have a ceiling effect compared to their older counterparts (88% versus 49%, p< 0.001). Obviously, a patient having a ceiling effect at baseline can have either no change or lower scores in later follow-ups. Women with luminal BC versus those with other BC subtypes had better HRQoL for physical (p< 0.05) and for role functioning (p< 0.01).




Figure 2 | Treatment flow of patients with breast cancer (BC) and patient-reported outcome (PRO) with QLQ-C30 Global Health Status (GHS) change score. (A) By three groups: with neo-adjuvant chemotherapy (top), with adjuvant chemotherapy (middle), and without chemotherapy (bottom); (B) by two groups: with and without chemotherapy.





Multivariate analysis and incremental probability of PRO improvements and deteriorations due to BC therapies

Impacts of different BC therapies from multivariate analysis are shown in Figure 3. CT had significant negative impacts on GHS and on physical and social functioning. CT and RT increased patient fatigue scores (p< 0.01 and p< 0.05, respectively) (Supplementary Table 2). When women had baseline GHS score of 71 (i.e., equivalent to that of the population mean), receiving CT (versus no CT) significantly changed the probability of 6-month GHS deteriorations by +0.5 (Figure 3A) and by about +0.4 that of physical functioning and fatigue deteriorations, respectively (Figures 3B, E). We observed for RT (versus no RT) a decrease in the incremental probability of improvements in emotional functioning (Figure 3C) and a likely increase of having more severe fatigue at mean operative scores (Figure 3A). Women undergoing TT (versus no TT) were less likely to have deterioration in GHS and physical activity (−0.3 and −0.6, respectively) (Figures 3A, B) and more likely to improve emotional functioning (+0.4) (Figure 3C).




Figure 3 | Incremental probability of post-operative outcomes of breast cancer therapies. (A) Global health status deteriorations; (B) physical functioning deteriorations; (C) emotional functioning improvements; (D) pain deteriorations; (E) fatigue deteriorations. Notes: Breast cancer therapies: RT, radiotherapy; HT, hormone therapy; CT, chemotherapy; TT, targeted therapy. Post-operative outcomes were measured with European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C30). QLQ-C30 domains: GHS, global health status; PF, physical functioning; EF, emotional functioning; PA, pain; FA, fatigue. Higher scores represent better health-related quality of life (HRQoL) for GHS, PF, and EF. In the contrary, higher scores represent more severe problems and lower HRQoL for PA and FA. Deteriorations and improvements where defined with minimal important difference (MID) of change score (post-operative score minus baseline score). Gray part of curves: zones in which the number of participants is less than 5; vertical dash line: mean baseline score; Gray area ± 1 SD from mean baseline score, truncated if it crosses the minimum score (0) or the maximum score (100). Incremental probabilities were derived from ordinal logistic regression. The incremental probability indicates the differential probability of deteriorations/improvements in PROs brought by one therapy. For each baseline score, the incremental probability is equal to the probability of deteriorations/improvements with one therapy minus the probability without the therapy. Numbers beside the curves indicate the incremental probability at mean baseline scores. Significance level: null hypothesis = the incremental probability is equal to zero at mean baseline score; *p-value< 0.05, **< 0.01, and ***< 0.001. Example: Receiving CT increases significantly the probability of GHS deteriorations by 49% given that a patient had a baseline GHS score of 71.



Overall, the predicted incremental probabilities vary depending on baseline scores. The incremental probability of GHS deteriorations for CT was +0.3, +0.5, and +0.34 for patients with baseline GHS scores of 40, 70, and 100, respectively (Figure 3A). Patients with different PRO baseline scores did not report experience the same level of harms associated with CT.

Finally, sensitivity analysis showed that having a ceiling effect at baseline did not change our results. We found significant interactions between treatment options. The deterioration effect of receiving CT and RT on GHS and fatigue was amplified when the two treatments were combined.



EORTC QLQ-BR23 scores

As shown in Figure 1,  64% of women had a ceiling score for body image at baseline. The mean score of that same domain decreased by 15 points after surgery (p< 0.001). The mean score of future perspective increased by five points (p< 0.01). It is worth noting that this domain and the emotional functioning (QLQ-C30) domain have improved after surgery (p< 0.05).




Discussion

In this paper, we explored the change in PRO scores from baseline to 6 months after surgery among women with newly diagnosed non-metastatic BC. By modeling real-world data, we investigated the likelihood of specific BC treatment options to improve or deteriorate PROs based on baseline scores.

Estimates showed that CT significantly influenced PROs in a negative direction for several HRQoL domains, consistently with previous findings (31, 32). RT led to more severe fatigue and negative impacts on emotional functioning as well. Our analysis demonstrated a synergistic effect on GHS and fatigue deterioration when patients receive CT and RT together, in line with previous studies (33, 34). These findings held true after adjusting for BC subtype, BC stage, and age at diagnosis.

Our study demonstrates that pre-treatment PROs predict benefits and harms of BC therapies in terms of 6-month PRO improvements and deteriorations. Baseline PRO scores enabled us to differentiate therapeutic impacts between patients. Clinically, our findings on GHS deteriorations because of CT reflect that, for patients with poor self-reported health scores at baseline (GHS = 40), deteriorations due to CT were relatively less severe compared with those with average self-reported health scores at baseline (GHS = 70). Patients with good self-reported health scores at baseline (GHS = 100) might tolerate CT side effects better and therefore had less severe health deteriorations reported. Patients’ baseline self-reported health status could predict the extent by which CT would have detrimental effects on women with BC undergoing such treatment. This can help develop the “use of patient reported questionnaires that incorporate HRQoL measures as well as clinically interpreted measures” (9) to decide whether to use a treatment.

The question remains: “When is the incremental probability of deterioration in QoL critical enough for readapting a treatment option?” Clinicians should offer clinically relevant thresholds to adjust treatment options. As an example, clinicians and patients can compare their interpretation of score level using the bookmark approach as suggested by Rorthrock et al. in PROMIS® measures of physical function and cognitive function in patients with cancer. This will help develop and disseminate guidelines that will be useful for different cancer types and in different settings (5).

Interestingly, in our analysis, BC stage, subtype, and age at diagnosis had only limited impacts on PROs despite their important clinical prognosis value at 6 months. The higher probability of physical functioning improvements among older patients was associated to a large proportion of younger patients having ceiling effects.

Furthermore, previous studies found “the prognostic significance of baseline PROs as independent predictors of the overall survival of patients with cancer in clinical studies.” (8, 35) To some extent, our results confirmed such findings. This enables clinicians, informed by patients’ pre-treatment PROs, to make personalized treatment plans and integrate PROs into the whole cycle of care, i.e., from diagnosis to post-treatment surveillance (10).

We learnt from this pilot study that some barriers persist to reach desirable features of a routinely implemented PROMs system. This concerns patients, health professionals, and IT systems. Understandable questionnaires help patients reporting their outcomes with reasonable time and efforts. Clearly defined administrative protocols enable the integration of PROMs into clinicians’ workflow without additional workload. A secured information system providing clinically interpretable results and alerts of critical symptoms is vital to an efficient use of PROMs (36–38), as this is envisioned in our cancer center.

A shift toward “PROs that reflect value” (39) would be possible as suggested by the value-based health care (VBHC) approach (40), as already implemented in several OECD countries (3, 36). VBHC aims to improve quality of care and provider performance by evaluating structure and care pathways using PROMs (15). This requires that PROs should be incorporated into the clinical decision-making process (41). Toxicity monitoring along with PROs significantly optimizes response to supportive care needs (42–44) and consequently leads to better OS (45) and HRQoL (37).

The main limitation of our study is that we collected data for HRQoL over a limited time due to the constraint of timeline set, whereas the effects of a long-term treatment such as HT could be thoroughly measured with a longer data collection period. However, patients with BC had the most significant PRO deteriorations at 6 months after surgery (32, 36, 46). This underlines the rebound effect, which is observed in patients with BC who experience immediate post-diagnosis drop of PROMs, after which, improvements take place progressively (47). Our results are consistent with previous studies that found that PRO scores decreased between baseline (T0) and 6 months post-operatively (T6) followed by improvements in physical or psychological symptoms that we could observe with a longer data collection period (32, 36, 46).

Our study has notable strengths. This was the first study using real-world data from two French cancer center sites measuring PROs of different treatment options of BC. This study will help introducing PROMs into routine data collection in cancer centers. Our study opens the perspective of linking pre-treatment HRQoL/PRO scores with clinical indicators, such as OS as a composite outcome (PRO × OS) in personalized treatment of BC, because OS and disease progression are crucial clinical outcomes to consider prior to patient HRQoL.



Conclusion

Patients with different baseline PRO scores may experience different impacts from BC treatments on post-operative PROs in terms of improvements and deteriorations. Future studies are to confirm these findings. The confirmation will lead to the incorporation of PROs/PROMs into routine clinical decision-making strategies to optimize patients’ HRQoL following BC treatment.
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Role functioning (N = 124)
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Social functioning (N = 125)
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Appetite loss (N = 125)
Constipation (N = 124)
Diarrhoea (N = 124)
Financial difficulties (N = 121)

Deteriorations
n (%)
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63 (51)
40 (32)
51 (40)
57 (46)

83 (66)
23 (18)
63 (50)
49 (40)
37 (30)
22 (18)
30 (24)
26 (21)
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MID groups

No Change
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60 (48)
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82 (66)
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Improvements
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Patient characteristics n (%)

Age at diagnosis, median (IQR) 62 (52-71)
Age under 50 years 24 (19)
Age above 50 years 103 (81)

Menopausal status
Pre-menopausal 35 (28)
Post-menopausal 92 (72)

Laterality
Left 58 (46)
Right 66 (52)
Bilateral 2(2)

BMI, median (IQR) 24 (22-29)

Obesity (BMI > 25)

No 64 (50)
Yes 63 (50)

Number of comorbidities '

0 71 (56)
1 37 (29)
>2 19 (15)

Cancer stage >
0 (In situ) 10 (8)

Invasive
i 68 (54)
1A 31 (24)
1B 13 (10)
1A 3(2)
1B 2(2)

Breast cancer subtype (Invasive cancer only) *

Luminal 87 (69)
Basal-like 14 (11)
Her2+ 17 (13)

Chemotherapy *

No 77 (61)
Yes 50 (39)

Targeted therapy *

No 113 (89)
Yes 14 (11)

Radiotherapy
No 9(7)
Yes 118 (93)

Hormone therapy °
No 30 (24)
Yes 97 (76)

'Multiple comorbidities: The total number of comorbidities including heart disease, high
blood pressure, leg pain, lung disease, diabetes, kidney disease, liver disease, stroke
sequelae, nervous system diseases, other cancers, depression, and arthritis.

*Cancer stages: According to UICC TNM classification eighth edition, 2017.

*Breast cancer subtype: Determined by estrogen receptor status (ER), progesterone
receptor status (PR), human epidermal growth factor receptor 2 status (HER2);
“Luminal” includes any positive status of ER and PR, plus HER2-negative status (HR+,
HER2-); “Basal-like”, also called “triple negative” means EP-, PR-, and HER2-negative
status; “Her2+” including all other status. “Missing” includes patients had any
unperformed test of the receptors.

“Chemotherapy (CT) and targeted therapy (TT): Epirubicin and cyclophosphamide
followed by Paclitaxel or Docetaxel, associated with Trastuzumab or not; according to
personalized treatment protocol; 19 patients received neo-adjuvant chemotherapy, and 31
received adjuvant chemotherapy. Duration of undergoing CT before post-operative
questionnaire: Median 3.8 months, IQR (3.5-4.4), mean 3.8, and range (0.7-5).
*Hormone therapy (HT): Anastrozole, Letrozole, and Tamoxifen; according to
personalized treatment protocol. Duration of undergoing HT before post-operative
questionnaire: Median 2.3 months, IQR (1.9-3), mean 0.57, and range (0.3-8.5); 33
patients received both HT and CT; and 17 and 64 patients received CT or HT alone,
respectively.





