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Abstract
Background Despite the frequency of vasomotor symptoms (VMS) in patients with early breast cancer (EBC), their opti-
mal management remains unknown. A patient survey was performed to determine perspectives on this important clinical 
challenge.
Methods Patients with EBC experiencing VMS participated in an anonymous survey. Patients reported on the frequency 
and severity of VMS using the validated Hot Flush Rating Scale (HFRS) and ranked their most bothersome symptoms. 
Respondents were also asked to determine endpoints that defined effective treatment of VMS and report on the effectiveness 
of previously tried interventions.
Results Responses were received from 373 patients, median age 56 years (range 23–83), who experienced an average of 5.0 
hot flashes per day (SD 6.57). Patients reported the most bothersome symptoms to be feeling hot/sweating (155/316, 49%) 
and sleeping difficulties (86/316, 27%). Fifty-five percent (201/365) of patients would consider a treatment to be effective 
if it reduced night-time awakenings. While 68% of respondents were interested in trying interventions from their healthcare 
team to manage VMS, only 18% actually did so. Of the 137 patients who had tried an intervention for VMS, pharmacologi-
cal treatments, exercise, and relaxation strategies were more likely to be effective, while therapies such as melatonin and 
black cohosh were deemed less effective.
Conclusion VMS are a common and bothersome problem for EBC patients, with a minority receiving interventions to manage 
these symptoms. Further research is needed to identify patient-centered strategies for managing these distressing symptoms.
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Introduction

Vasomotor symptoms (VMS) are a common consequence 
of systemic therapies for breast cancer. These treatments, 
including endocrine therapies, ovarian function suppression, 

and chemotherapy, suppress endogenous estrogen levels 
through various mechanisms, ultimately leading to imbal-
ances in serotonin concentrations, and disruptions in ther-
moregulation [1]. Although hot flashes and sweats are the 
most common symptoms, patients can experience many 
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others including disturbances in sleep, mood, and cognition 
[2, 3]. Breast cancer treatments can cause VMS in approxi-
mately 30% of postmenopausal women [4, 5] and 95% of 
premenopausal women [6] with early breast cancer (EBC). 
Moreover, for post-menopausal women experiencing VMS 
prior to treatment initiation, intensity of symptoms may be 
exacerbated following the introduction of endocrine thera-
pies [7]. In addition to their negative impact on quality of 
life, unmanaged VMS are the most common reason for dis-
continuation of potentially curative treatment in 25–60% of 
EBC patients [8–12]. Treatment discontinuation is associ-
ated with an increased risk of breast cancer recurrence and 
reduced survival [8]. As adjuvant endocrine therapy may be 
prescribed for up to 10 years following a breast cancer diag-
nosis [13, 14], appropriate strategies for the identification 
and management of patients experiencing bothersome VMS 
are essential to improve patient quality of life and breast 
cancer outcomes.

There are many non-estrogen-based interventions avail-
able to manage VMS, including lifestyle modifications 
(e.g., dressing in layers), complementary and alternative 
medicine (CAM) therapies (e.g., black cohosh [15], mela-
tonin [16], exercise therapy, acupuncture [17]), prescription 
medications (e.g., venlafaxine [18], gabapentin [19, 20]), 
and adjustment of anticancer therapy (e.g., dose reduction or 
alternate agents). However, a recent systematic review and 
meta-analysis of pharmacological and CAM interventions 
found no single optimal treatment for VMS management 
in breast cancer patients [21]. This was because often the 
data was of poor quality, with small sample sizes, hetero-
geneous patient populations, limited integration of patient 
derived endpoints, and infrequent comparisons of different 
effective interventions [21]. Furthermore, despite numerous 
treatments and recommendations from breast cancer guide-
line groups [22, 23], a recent survey of oncology health-
care professionals (HCP) found that many providers lacked 
confidence in managing VMS and were uncertain about the 
efficacy of treatments [19].

In the current study, we surveyed patients with EBC to 
identify the most bothersome symptoms associated with 
VMS, to determine a definition of optimal control of VMS, 
and to obtain patient perspectives on the effectiveness of 
previously tried management strategies. The results of this 
survey will be used to aid in the design of future prospective 
interventional trials for VMS management.

Materials and methods

Study population

Women aged 18 years of age and older with EBC (stage 
I–III) and VMS were included in this study. Patients were 

recruited from two cancer centers located in Ottawa, 
Ontario, and London, Ontario.

Study objectives

The major objectives of this study were to (1) identify 
which VMS are most bothersome for patients, (2) iden-
tify a patient-derived definition of optimal control of 
VMS, and (3) determine the perceived efficacy of previ-
ous interventions for VMS based on these patient derived 
endpoints.

Survey development

This survey was developed by physicians, nurses, and 
researchers with expertise in both breast cancer manage-
ment and survey development. The first section of the survey 
consisted of one mandatory question to determine eligibility, 
and one question obtaining demographic data. Once these 
questions were answered, all subsequent questions were 
optional, and as such, the response rate varies between ques-
tions. Section two included questions related to breast cancer 
treatment history, menopausal status, and how often patients 
were asked about VMS in the clinic.

Section three asked patients to rate their hot flash fre-
quency and severity using the Hot Flush Rating Scale 
(HFRS) [24] and rank their most bothersome VMS. The 
HFRS is a validated tool which evaluates (1) hot flash and 
night sweat frequency and (2) hot flash severity by means 
of a Hot Flush Night Sweats (HFNS) problem rating score. 
The HFNS problem rating score evaluates the degree to 
which VMS are problematic, distressing, or disruptive to 
daily life, with each of the 3 factors evaluated on a 10-point 
scale where 0 means not a problem, and 10 represents a 
significant problem. Questions related to the ability to cope 
and control hot flashes were also included; however, these 
factors were found to be less reliable in the original HFRS 
validation study and are not included in the HFNS problem 
rating score [24].

In section four, patients were asked to define what a 
meaningful improvement in VMS would be for them, to 
report treatments or interventions that they had received 
for VMS, and to comment on their perceived effectiveness. 
“Treatments” for VMS were defined as drug and/or comple-
mentary therapies and did not include modifications to their 
endocrine therapy. In addition, an exploratory follow-up 
question was added as a protocol amendment in November 
2020, to determine whether patients experienced changes in 
VMS following alterations in their anti-cancer therapy. The 
final section of the survey asked patients to identify VMS 
interventions that they would be interested in trying.
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Survey implementation

Eligible patients were approached by a member of their 
breast cancer care team at their routine clinical visit. As 
the survey was conducted during the COVID-19 pandemic, 
most patients were approached during virtual visits. Patients 
discharged from the clinic who were being followed by 
oncology nurse practitioners or their family doctor were 
also invited to participate after consulting a database of 
breast cancer patients maintained by the Ottawa Hospital’s 
Wellness Beyond Cancer Program. Patients who agreed 
to participate in the survey were then approached by the 
study research coordinator, who provided patients with a 
link to the electronic survey on Microsoft Forms, or mailed 
a paper version of the survey if they preferred. All patients 
that completed the survey by email received an automatic 
reminder 2 weeks after consenting to participate. The survey 
was approved by the Ontario Cancer Research Ethics Board 
(OCREB).

Sample size

The primary objective of this study was to get accurate esti-
mates of the impact of VMS on patients. Thus, the sample 
size was derived to ensure that estimates were sufficiently 
precise to make reasonable inferences on patient reported 
results. A 95% confidence interval for a dichotomous out-
come has maximum width when the estimated response rate 
is 0.5. Thus, to ensure the width of a 95% CI is < 0.10 (i.e., 
the 95% CI would range from 0.45 to 0.55 when the response 
rate is 0.50), a sample size of 400 EBC patients from two 
cancer centers in Ontario (Ottawa, Ontario and London, 
Ontario) was targeted.

Data analysis

Patient characteristics and outcomes were summarized using 
descriptive statistics. The primary goals of this survey were 
to describe patient perspectives and acquire estimates, and 
thus, no statistical testing was performed. Two-sided, 95% 
confidence intervals were constructed for selected results to 
better interpret estimates.

Results

The survey was conducted between June 5, 2020 and March 
5, 2021. Study initiation was delayed due to the onset of 
the COVID-19 pandemic in Canada, and accrual at all 
sites was impacted by the pandemic throughout the study. 
Sixteen patients were accrued from the London Regional 
Cancer Centre with the remaining 357 patients from The 
Ottawa Hospital Cancer Centre. Survey completion rates at 

the Ottawa Hospital were 80% (n = 357/448). In total, 383 
patients completed the survey, with 373 patients fulfilling 
eligibility criteria. The 10 patients who were ineligible were 
excluded as they were not experiencing VMS at the time the 
survey was conducted.

The median age of the eligible patients was 56 years 
(range of 23–83) (Table 1) and the majority of respond-
ents reported being post-menopausal at the time of survey 
completion (207/373, 55.4%) (Table 1). Forty-six percent 
(110/239) of patients reported experiencing VMS before 
their cancer diagnosis and 45.6% (109/239) experienced 
them only after their diagnosis. The most common cancer 
therapies patients had received were endocrine therapy 
(329/373, 88.2%), chemotherapy (211/373, 56.6%), and 
ovarian function suppression (73/373, 19.6%). Many patients 
(215/373, 57.6%) reported that they were routinely asked 
about VMS in clinic visits.

Subjective experience of VMS

The mean number of hot flashes per day was 5.02 (SD 
6.57) and the average number of night sweats per night was 
2.19 (SD 2.41) (Table 2). Patients were asked to respond to 
questions pertaining to their subjective experience of VMS 
utilizing the HFNS problem rating score. When asked to 
respond to the question “to what extent do you regard your 
hot flashes/night sweats as a problem?” (0 not a problem 
and 10 very much a problem), the mean score was 5.10 (SD 
2.79) (Table 2). When asked about distress caused by VMS, 
the mean score was 4.28 (SD 2.88), and the mean score for 
VMS interference with daily life was 3.37 (SD 2.70). The 
mean cumulative HFNS problem score, incorporating “prob-
lem,” “distress,” and “interference” questions, was 4.24 (SD 
2.57). Although patients reported some ability to cope with 
VMS, with a mean score of 6.96 (SD 2.44), patients did not 
feel they had much control over their symptoms, with a mean 
score of 3.26 (SD 3.23) (Table 2).

Patients were asked to rank their 1st, 2nd, and 3rd most 
bothersome symptoms. The 1st most common bother-
some symptoms were “feeling extremely hot and sweaty” 
(155/316, 49.1%), “difficulties sleeping” (86/316, 27.2%), 
and “redness of the face/chest” (11/316, 3.5%) (Table 3). 
The 2nd most common bothersome symptoms were feel-
ing extremely hot and sweaty (84/307, 27.4%), “diffi-
culties sleeping” (62/307, 20.2%), and “feeling chilly/
clammy” (32/307, 10.4%). Finally, the 3rd most common 
bothersome symptoms were “feeling chills/clammy” 
(47/303, 15.6%), “difficulties sleeping” (37/303, 12.2%), 
and irritability (23/303, 7.6%). Of note, although all 373 
patients responded to the initial question of this set, 57 
patients (18%) were excluded as respondents provided 
either more than 3 symptoms of concern, or 3 symptoms 
with no ranking provided. When asked whether hot flash 
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Table 1  Baseline characteristics 
of study population

** Responses not provided by all survey participants

Age Number of respondents N (%)

Median age 373 56 (range 23–83)
Age distribution 373

  18–24 1 (0.2%)
  25–39 24 (6.4%)
  40–59 210 (56.3%)
  60–74 121 (32.4%)
  75 + 17 (4.6%)

Menopausal status at time of survey completion 373
  Post-menopausal 207 (55.4%)
  Pre/peri-menopausal 134 (35.9%)
  I don’t know 32 (8.6%)

Onset of menopause 239**
  Before breast cancer diagnosis 110 (46.0%)
  After breast cancer diagnosis 109 (45.6%)
  I don’t know 20 (8.4%)

Previous/current systemic breast cancer treatments 373
  Endocrine therapy 329 (88.2%)
  Chemotherapy 211 (56.6%)
  Ovarian suppression 73 (19.6%)
  Not sure 12 (3.2%)

Are you routinely asked about hot flash symptoms in the 
clinic?

373

  Yes 215 (57.6%)
  No 135 (36.2%)
  I don’t know 23 (6.2%)

Table 2  Patient assessment of the nature and impact of vasomotor symptoms

* Number of responses to each survey question varied
** Hot Flush Night Sweats

Number of respondents Mean (95% CI)

Number of hot flashes per day 322* 5.02 (4.30–5.74)
Number of sweats per night 286 2.19 (1.91–2.47)
HFNS** problem rating score

  To what extent do you regard your hot flashes/night sweats as a problem?
(0 not a problem, 10 very much a problem)

361 5.10 (4.81–5.39)

  How distressed do you feel by your hot flashes?
(0 not distressed, 10 very distressed)

363 4.28 (3.98–4.58)

  To what extend do your hot flashes interfere with your daily routine?
(0 not at all, 10 very much)

363 3.37 (3.09–3.65)

  HFNS cumulative score* 359 4.24 (3.96–4.50)
Coping and control

  How well are you coping with your hot flashes?
(0 not at all, 10 very much)

367 6.96 (6.71–7.21)

  How much control do you have over your hot flashes?
(0 no control at all, 10 very good control)

367 3.26 (2.93–3.59)
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frequency or severity were more bothersome for patients, 
the majority (171/373, 46%) indicated that severity and 
frequency were equally bothersome (Table 3).

Interventions for VMS

Eighty percent (300/373) of patients reported that they 
had not received any formal treatments or health-care pro-
vider recommendations for their VMS (Table 4). Of the 
patients who had received a prescribed drug intervention 
for VMS, the most common were anti-depressants (39/68, 
57.4%), gabapentin (8/68, 11.8%), and clonidine (6/68, 
8.8%). The most common over-the-counter supplements 
utilized were melatonin (11/68, 16.1%), black cohosh 
(10/68, 14.7%), and evening primrose oil (5/68, 7.4%). 
Twenty-five patients reported receiving a recommenda-
tion for other complementary or alternative therapies, 
with the most common responses being exercise therapy 
or yoga (11/25, 44.0%), acupuncture (6/25, 24.0%), and 
relaxation therapy (6/25, 24.0%). Only a minority of 
patients (22/371, 5.9%) reported being referred to a spe-
cialized menopause clinic.

The majority of patients (286/373, 76.7%) indicated 
that “no changes” were made to their anti-cancer thera-
pies due to bothersome VMS (Table 4). For those who 
reported that changes were made, the most common 
intervention was a change in the treatment dose (38/373, 
10.2%). Six months into the survey an exploratory ques-
tion was added asking patients if changes to systemic 
therapy improved their VMS (Table 4).

Effective control of VMS

Patients were asked how they would define effective con-
trol of VMS. They were presented with five options, with 
the opportunity to select multiple options and/or an “other” 
response. The most common response was that an effective 
treatment would improve night-time awakenings (201/365, 
55.0%), with other common choices including “decreased 
frequency of hot flashes” (161/365, 44.1%) and decreased 
severity of hot flashes (151/365, 41.3%) (Table 5).

Based on their definition of effective control of VMS, 
patients were then asked to indicate which previously tried 
drug and/or complementary interventions adequately con-
trolled their VMS. Importantly, a total of 137 patients com-
mented on specific treatments that they found effective. Of 
those who reported trying an antidepressant, 60% (40/66) 
reported that this intervention adequately controlled their 
symptoms (Fig. 1). Other common interventions that the 
majority of patients found to be effective included exer-
cise (39/49, 79.5%), gabapentin (10/15, 66.7%), relaxation 
therapy (10/15, 66.7%), and hormone replacement therapy 
(10/15, 66.7%). The majority of patients referred to a dedi-
cated menopause clinic for specialist care found it beneficial 
(10/12, 83.3%). Common interventions felt by the major-
ity of patients to be ineffective included melatonin (18/30, 
60%), black cohosh (12/20, 60%), and evening primrose 
(12/13, 92.3%).

When asked about their interest in pursuing an interven-
tion for VMS, 32% (116/361) of patients declined, indi-
cating that their symptoms were managed with lifestyle 
modifications alone. Of the 68% of patients interested in 

Table 3  Patient assessment of 
bothersome symptoms

* Number of responses to each survey question varied

Question Number of 
responses

Categories N (%)

Most bothersome symptoms associated with VMS
  1st most bothersome symptom 316* Feeling extremely hot/sweating 155 (49.1%)

Difficulties sleeping 86 (27.2%)
Redness of my face/chest 11 (3.5%)

  2nd most bothersome symptom 307 Feeling extremely hot/sweating 84 (27.4%)
Difficulties sleeping 62 (20.2%)
Feeling chills/clammy 32 (10.4%)

  3rd most bothersome symptom 303 Feeling chills/clammy 47 (15.6%)
Difficulties sleeping 37 (12.2%)
Irritability 23 (7.6%)

What is more bothersome to you—the 
severity or frequency of hot flashes?

373 Hot flash severity 89 (23.9%)
Hot flash frequency 67 (18.0%)
Equally bothersome 171 (45.8%)
I don’t know 46 (12.3%)
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an intervention, 3% (12/361) would consider a prescrip-
tion medication, with greater preference for a “vitamin/
supplement” (97/361, 26.9%) or “complementary therapy” 
(38/361, 10.5%), while 21% (76/361) would consider “any 
option if it improves symptoms.”

Discussion

Vasomotor symptoms are a common and bothersome prob-
lem following treatment for EBC and their management 
remains a significant unmet clinical need for many patients. 

Table 4  Treatments for vasomotor symptoms

* Number of responses to each survey question varied

Question N Categories N (%)

Since your breast cancer diagnosis have you received treatment for hot flashes? 373 Yes 69 (18.5%)
No 300 (80.4%)
I don’t know 4 (1.1%)

Have you been prescribed drugs (prescription or OTC) for your hot flashes? (select all 
that apply)

68* Prescription drugs
Anti-depressants 39 (57.4%)
Gabapentin 8 (11.8%)
Clonidine 6 (8.8%)
Hormone therapy 2
OTC supplements
Melatonin 11 (16.1%)
Black cohosh 10 (14.7%)
Evening primrose oil 5 (7.4%)
Red clover 1
Other:
Oxybutynin 2
Magnesium 3
Homeopathy 1
Turmeric 1
Diindolylmethane (DIM) 1

Have you been prescribed/recommended complementary treatments for your hot 
flashes? (select all that apply)

25 Exercise therapy/yoga 11 (44.0%)
Acupuncture 6 (24.0%)
Relaxation therapy 6 (24.0%)
CBT 2
Other:
Reduce caffeine intake 1
“No” 4

Since being diagnosed with breast cancer, have you ever been referred to a gynecolo-
gist/dedicated menopause clinic to manage your hot flashes?

371 Yes 22 (5.9%)
No 349 (94.1%)

Were any changes made to your breast cancer treatment because of hot flashes? 373 Treatment held 15 (4.0%)
Treatment discontinued 10 (2.7%)
Change to alternative agent 9 (2.4%)
Dose changed 38 (10.2%)
No changes made 286 (76.6%)
I don’t know 21 (5.6%)

If changes were made to anti-cancer therapy, did you experience changes to your 
VMS?

115 No I did not experience changes 12 (10.4%)
Fewer hot flashes/night sweats 11 (9.6%)
Less severe hot flashes/night sweats 7 (6.1%)
I don’t know 14 (12.2%)
Other: 79 (68.7%)
Too soon to tell 2
I did not have changes in my anti-

cancer therapy
77
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While natural menopause contributes to VMS in post-men-
opausal EBC patients, research has established that breast 
cancer treatments, including endocrine therapies, can exac-
erbate these symptoms [7], with negative impacts on QOL 
[2, 3], compliance with cancer treatments [8–11], and ulti-
mately breast cancer outcomes [12]. Our study has identified 

that in a large, real-world patient population, the extent to 
which VMS cause problematic and distressing symptoms 
varies between patients. This highlights the need for patient-
centered strategies to identify and offer treatment a priori 
to those patients at higher risk of developing debilitating 
symptoms that may impact quality of life and compliance 

Table 5  Patient definitions of effective control of vasomotor symptoms

* Responses not provided by all survey participants

Question N Categories N (%)

A treatment would be effective in controlling your hot flashes if? 365* Decrease in frequency of hot flashes 161 (44.1%)
Decreased severity of hot flashes 151 (41.3%)
Improved night-time awakenings 201 (55.0%)
Treatment helped with mood 79 (21.6%)
None of the above would be effective 49 (13.4%)
Other: 16 (4.4%)
Symptoms are minor/don’t want treatment 8
Irrelevant response 2
Did not receive treatment 2
“Not applicable” 2
No side effects 1
Stopped endocrine therapy 1

Fig. 1  Patient perceptions on 
the effectiveness of commonly 
tried drug and/or complemen-
tary interventions for vasomotor 
symptoms

4443Supportive Care in Cancer (2022) 30:4437–4446



1 3

with adjuvant treatments. This would also help clinicians 
develop personalized treatment strategies for patients want-
ing to receive interventions for VMS.

Patients reported being most bothered by sleeping dif-
ficulties and sweats associated with VMS, and most would 
consider a treatment to be effective if it reduced night-time 
awakenings. This is an important finding, as sleep-related 
endpoints have only been evaluated in a minority of trials 
evaluating interventions for VMS [21].

With respect to the effectiveness of prior interventions, 
patients were more likely to find anti-depressants, exercise, 
gabapentin, relaxation therapy, and referral to a dedicated 
menopause clinic to be effective, while melatonin, black 
cohosh, and evening primrose oil were more likely to be 
deemed ineffective in managing symptoms (Fig. 1) (Online 
Resource 1). Although hormone replacement therapy was 
listed as more likely to be an effective treatment, this is gen-
erally contra-indicated in patients with hormone positive 
breast cancer due to the role of estrogen in tumorigenesis. 
Overall, given the small numbers of patients who received 
treatments for VMS, it is difficult to draw definitive conclu-
sions on the efficacy of specific interventions from our study.

The majority of patients were interested in trying inter-
ventions to improve VMS although there was a preference 
for non-prescription treatment options. Thirty-two percent 
of patients did report that lifestyle modifications alone 
adequately managed their symptoms. This is important 
when compared to our recent HCP survey where physicians 
reported greater preference and experience in recommend-
ing prescription medications, particularly anti-depressants 
[25]. This highlights the need for greater education for HCP 
on patient-centered treatment preferences, and possibly the 
initial use of non-prescription treatment options for VMS if 
the patient so wishes.

There are several limitations to this study. Our survey 
focused on patients receiving treatment for EBC and actively 
experiencing VMS. We did not survey patients prior to com-
mencing breast cancer treatment, nor did we include patients 
without VMS. Therefore, we cannot comment on treatment 
emergent VMS, particularly in patients already experienc-
ing natural menopause. However, this question has been 
addressed by previous studies, where breast cancer therapies 
have been found to exacerbate natural menopause [7]. The 
cross-sectional nature increases the risk of recall bias, and 
patients may not have accurately remembered their previ-
ous treatments and their effectiveness. Previous treatments 
for VMS were not further corroborated in the chart, lead-
ing to the potential for inaccurate reporting. Moreover, the 
responses to similar questions varied within the survey. For 
example, while 69 patients indicated that their health care 
provider recommended or prescribed an intervention, 137 
patients commented on the effectiveness of previously tried 
therapies. These discrepancies may be secondary to patients 

taking or being prescribed these interventions for reasons 
other than their hot flashes, or trying interventions outside 
of HCP recommendations. As many of the survey questions 
were optional, the number of respondents varied depending 
on the question. This may have impacted study power to 
answer certain questions, and we will consider this limitation 
in the design of future surveys. Furthermore, in the paper 
version of the survey some of the questions were answered 
incorrectly, requiring the exclusion of data. As this occurred 
exclusively in patients who completed the paper version of 
the survey, transitioning to fully electronic surveys in the 
future will help to address this issue and ensure that ques-
tions are easier to understand and complete for participants. 
Finally, this study was conducted during the COVID-19 pan-
demic, which led to delayed start times, slower than antici-
pated patient accrual, and decreased involvement from other 
participating sites.

Clearly more studies are needed. Improved patient-
centered strategies are required to identify patients at risk 
of developing significant VMS a priori, and personalized 
treatment algorithms are needed to guide management of 
patients. Our future work will include the integration of 
machine learning in a prospective study, as this type of 
approach is ideally suited to the analysis of data with mul-
tiple variables as is the case with VMS [26]. This work, 
which will collect additional data on menopausal symptoms 
experienced prior to systemic therapy initiation, will provide 
additional insights into the interaction between “natural” 
menopause and treatment-induced menopausal symptoms.

Conclusions

Our data shows that the extent to which patients experience 
problematic VMS varies widely among the EBC population, 
yet only a minority of patients are receiving treatment for 
this problem. An effective treatment for patients would be 
one that reduces nocturnal awakenings and improves sleep. 
A variety of interventions are available for the treatment of 
VMS, but more research is required to identify patients at 
greatest risk for VMS and to provide personalized, patient-
centered management strategies.
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