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Abstract

Intracranial metastases including leptomeningeal disease are not uncommon in patients with metastatic solid tumor cancers, such as breast and sarcoma.  Treatment 
options are limited with disease progression on standard-of-care therapies, and high-dose Methotrexate (MTX) is offered for patients with well-preserved performance 
status. However, standard high-dose MTX treatment entails a lengthy hospitalization and close monitoring which can limit Quality of Life (QoL) for patients who already 
have multiple provider visits. The impact of high-dose MTX on patients’ daily lives has not yet been qualitatively examined. As a quality improvement project, our team 
designed an outpatient high-dose protocol for patients who tolerated at least one cycle of inpatient high-dose MTX, and herein we describe the protocol and a quality 
survey with patients’ feedback.  The purpose of this study is to explore and compare the infl uence of high-dose MTX treatments in two different settings – inpatient and 
ambulatory – on patients’ QoL. Second, we aim to identify recurrent themes defi ning patients’ perceived QoL and healthcare experiences. This study identifi ed key QoL 
impacts that high-dose MTX treatments have on metastatic breast and sarcoma patients. Patients experienced decreased health-related burdens and improved social 
and psychosocial well-being associated with high-dose MTX treatment compared to standard inpatient treatment. This study provides an opportunity to identify recurrent 
thematic domains defi ning QoL in women with metastatic breast cancer.
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Introduction

Diffuse or multifocal Leptomeningeal Metastases (LM) 
are a common late manifestation of breast cancer, with rates 
of occurrences ranging between 10% - 42% [1,2]. Central 
nervous system metastases confer a dismal prognosis with 
a median survival of less than 1 year [2,3]. Methotrexate 
(MTX) is a chemotherapeutic agent active against breast and 

other primary cancers and has demonstrated Central Nervous 
System (CNS) penetrance at effective, cytotoxic concentrations 
against leptomeningeal metastases when given in high doses 
intravenously [4].

High-dose intravenous MTX (HD IV MTX) has been in use 
for several decades for the treatment of primary CNS lymphoma 
and for prophylaxis for patients at high risk for CNS involvement 
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such as leukemia, lymphoma, and in the management of LM 
for breast cancer, and osteosarcoma [3,5,6].  MTX is commonly 
administered in inpatients over 2–4 hours with leucovorin 
rescue, vigorous IV hydration, and urine alkalinization [2,4]. 
Daily urine and serum sample collections are required to ensure 
cytotoxic MTX concentrations are attained and to determine the 
duration of supportive care therapy [6]. This rigorous inpatient 
HD IV MTX protocol imparts limitations when considering the 
required lengthy patient hospitalization for 3-10 days, patient 
comfort, and extensive hospital staff and resource utilization 
[7]. Furthermore, given that these patients have metastatic 
disease, quality of life, spending time with their loved ones, 
and symptom management take precedence over hospital 
stay [8]. To avoid prolonged hospitalizations for HD IV MTX, 
as a Quality Improvement (QI) project, we developed and 
implemented a regimen that would allow patients to receive 
outpatient HD IV MTX if they completed at least one successful 
inpatient treatment. This article describes the details of the 
regimen and qualitative survey with patients’ feedback.

Methods

Development of an outpatient methotrexate protocol 

An outpatient HD IV MTX protocol indicated for breast 
cancer patients with CNS involvement was developed in 
collaboration with our oncology pharmacists, oncology nurses, 

and medical oncologists treating breast and sarcoma patients at 
Froedtert Hospital and Medical College of Wisconsin’s Cancer 
Center. Eligibility for this ambulatory protocol was determined 
upon receiving and tolerating at least one prior inpatient HD IV 
MTX treatment, confi rmation of an adequate patient support 
system throughout the entirety of the outpatient regimen, 
and corroboration of the patient for education, adherence, and 
completion of treatment and supportive care.

Prior to beginning the outpatient portion of this regimen, 
patients were required to have received an initial administration 
of HD IV MTX, 8 g/m2 in an inpatient setting, corresponding 
to Cycle 1. After completion of Cycle 1 patients who tolerated 
Cycle 1 and met the above criteria were eligible to transition to 
Cycle 2 via the outpatient HD IV MTX protocol if they preferred 
this approach. Patients underwent mandatory clinic teaching 
in person via clinic Registered Nurses (RN) and pharmacists 
(RPh) on home urine pH testing, required home supportive 
care medications, and patient responsibilities when/who to call 
with side effects or missed doses. Each patient was provided 
with individualized appointment calendars (Figure 1) that 
listed all appointment times, specifi c medication doses and 
times, and a place to record urine pH. Patients were provided 
with all medications, pH strips, and clinic RN/RPh contact 
information before initiation of Cycle 2. The Froedtert and 
the Medical College of Wisconsin 24-hour oncology clinic 
were notifi ed of the patient’s name and planned HD IV MTX 

Figure 1: High-Dose Methotrexate (MTX) Patient Calendar: Medications You Need To Take At Home.
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outpatient treatment start date, as they were the providers the 
patient was informed to contact during non-clinic hours.

What are the medications used for:

• Sodium Bicarbonate (fl uids and pill): Increase urine pH 
to increase clearance of MTX from kidneys 

• Acetazolamide: Increase urine pH to increase clearance 
of MTX from kidneys

• Leucovorin: Starts 24 hours after MTX to rescue healthy 
cells in the body

• Ondansetron: Used to prevent nausea

• pH strips: Used to test the urine pH.

If urine pH fell between 6-7, patients were instructed to 
take an extra dose of prescribed oral acetazolamide and sodium 
bicarbonate and repeat urine pH testing in one hour. If the pH 
returned a reading above 7, patients were to resume the normal 
course of therapy.  However, if the pH reading remained below 
7, patients were instructed to immediately call and come into 
the Froedtert and the Medical College of Wisconsin oncology 
24-hour clinic; however, the patient returned daily to the 
infusion center for supportive care and labs. During these 
visits, the supportive care regimen was reinforced.  Patients 
were coached and encouraged to utilize their clinic-provided 
home to-do sheets and check off all items prior to returning 
to the infusion clinic the next day. Clinic staff were instructed 
to contact and page the patient’s physician if the patient was 
unable to follow and complete all items on the supportive 
care calendar. New home checklists were reviewed in detail 
with each patient at the end of every day visit to adequately 
prepare for next-day treatments. Daily verifi cations of the next 
infusion appointment dates and times were conducted as well. 

One day before beginning Cycle 2, patients were instructed 
to begin 1,300 mg (two 650 mg tablets) of sodium bicarbonate 
orally every four hours and one dose of acetazolamide 500 mg 
(two 250 mg tablets) and check urine pH as baseline at home. 
Although acetazolamide is not used as our standard of care 
in the inpatient setting for urine alkalization, it was added in 
the outpatient setting to ensure urine alkalinization at home, 
since patients would have fewer urine pH checks and less 
availability to sodium bicarbonate bolus at home for low urine 
pH.  The responsibilities of ambulatory oncology pharmacist 
were contacting the infusion center to pre-process sodium 
bicarbonate, and clinic nurses contacting patients to ensure 
initiation of oral sodium bicarbonate and confi rming patients 
were adequately supplied with required supportive care 
medications and supplies: sodium bicarbonate, acetazolamide, 
ondansetron, dexamethasone, leucovorin, and pH strips.

Day 1 (D1) of Cycle 2 began upon the arrival of the patient 
at the DH at 08:00 AM. Sodium bicarbonate infusion for a 
duration of 3 hours was commenced immediately at 08:00 
AM since it was pre-processed the day before. With initial 
infusion, standard labs were drawn, Liver Function Tests 
(LFTs), and complete blood count with differential (CBC w/ 

diff) and Serum Creatinine (SCr), respectively. Urine pH was 
obtained 2 hours into the sodium bicarbonate infusion. If the 
urine pH was above 7, two hours into the infusion, at 10:00 
AM, the 8 g/m2 HD-MTX infusion was initiated. At this time, 
patients’ 2L sodium bicarbonate 24-hour continuous home 
pumps were installed and begun. One hour into the MTX 
infusion, urine pH was repeated. Upon completion of two hours 
of continuous HD IV MTX infusion, at 12:00 PM, patients were 
provided with individualized home-to-do sheets demarcating 
proper home medications, urine pH monitoring instructions, 
necessary contact information, and confi rmation of the next 
appointment time. Specifi c oral medications provided on D1 
consisted of ondansetron indicated for nausea and sodium 
bicarbonate (two 650 mg tablets (1300 mg) every 4 hours while 
awake) and acetazolamide (two 250 mg tablets (500 mg) once 
nightly for urine alkalization. All patients were left with a 
continuous infusion of sodium bicarbonate given via a home 
infusion pump, with the 2L bag carried in a provided backpack. 

Day 2 (D2) Cycle 2 appointments were scheduled 
approximately one hour prior to when the MTX infusion 
was completed the day prior (approximately at 09:00 AM). 
Upon arrival, a sodium bicarbonate bolus was administered. 
After completion of the bolus, the 24-hour home sodium 
bicarbonate bag was exchanged with a new bag. Patient labs 
were drawn timed exactly 24 hours after the completion of the 
MTX infusion on D1 and included LFTs, SCr, CBC w/ diff, urine 
pH, and an MTX level. Exactly 24 hours after the completion 
of the MTX infusion IV leucovorin rescue was also initiated 
beginning with once IV bolus dose of at the infusion center for 
50 mg of leucovorin. Like day 1 patient instruction, patients 
were provided with individualized home to-do sheets, and 
appointment times were reviewed. New medications provided 
on D2 consisted of leucovorin 25 mg to be taken orally every 
four hours as an MTX rescue and dexamethasone 8 mg every 
morning for nausea. Previously mentioned supportive care 
of ondansetron, sodium bicarbonate, and acetazolamide was 
continued. Patients were asked to continue urine pH monitoring 
once per night and follow the instructions outlined above for 
any pH below 7. 

Day 3 (D3) appointments were scheduled approximately one 
hour prior to when MTX was completed on D1 (approximately 
at 09:00 AM). Upon arrival at the DH, patients were started 
on sodium bicarbonate bolus and IV leucovorin (no specifi c 
timing for IV leucovorin was required for D3 and beyond). 
Standard labs outlined above and a timed MTX level were 
drawn exactly 48 hours after HD IV MTX infusion had been 
completed. Home sodium bicarbonate bags were exchanged 
upon bolus completion and patients were instructed to continue 
leucovorin, ondansetron, dexamethasone, sodium bicarbonate, 
acetazolamide, and urine pH monitoring as outlined above. 

Contrary to D1-D3, appointments scheduled for day 4 
(D4) and beyond were scheduled based on patient-preferred 
availability as MTX labs and IV leucovorin did not have to 
be drawn and administered time-specifi cally, respectively. 
Upon patient arrival, sodium bicarbonate bolus was begun, 
non-timed MTX levels and standard labs were drawn, and 
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IV leucovorin was administered. Home infusion sodium 
bicarbonate bags were exchanged and patient instructions on 
continuing leucovorin, ondansetron, dexamethasone, sodium 
bicarbonate, acetazolamide, and urine pH monitoring were 
provided and reviewed. 

During treatment parameters D2 and beyond, clinic RNs 
and staff were instructed to page patients’ physicians if any 
of the following lab abnormalities were apparent: LFTs > 10x 
upper limit of normal (ULN), SCr > 2x baseline and MTX levels 
> 10 μmol at 24 hours and > 5 μmol at 48 hours for further 
assessment, increased supportive care support, and possible 
admission to the hospital. Supportive care days were continued 
per the process outlined above for as long as the MTX level 
remained above 0.1 μmol.

During treatment parameters D2 and beyond were outlined 
for clinic RNs and staff to page patients’ physicians when the 
MTX level was less than 0.1 μmol. At that time, if the patient 
was feeling well, supportive care was discontinued because the 
patient had met the criteria for clearing MTX. 

Study design

This Quality Improvement (QI) project was conducted 
in a single center, Froedtert Hospital and Medical College of 
Wisconsin, Department of Hematology, between January 2021 
and March 2022. Given that the project provided clinical care 
for and impacted patient care directly without selection into 
intervention and control groups, this study met the criteria for 
a QI project and therefore received an exemption from formal 
IRB review. 

Study population and recruitment 

A sampling of patients meeting eligibility criteria (age 
equal to or greater than 18 years old, solid tumor diagnoses 
with intracranial (IC) ± Leptomeningeal Metastasis (LM), 
disease progression on standard of care treatment, successful 
transition from inpatient to outpatient HD IV MTX treatment 
protocol within the past 12 months) was completed at Froedtert 
Hospital and Medical College of Wisconsin. 

For eligible patients upon consent, qualitative semi-
structured phone interviews were conducted with a focus on 
physical functioning and symptom burden. Thematic analysis 
was utilized.

Study procedures and variables 

Informed consent was obtained from eligible study 
participants prior to performing any study procedure and 
questionnaire. 

To assess patient HRQOL, qualitative semi-structured 
phone interviews were conducted with a focus on physical 
functioning and symptom burden. Interviews consisted of an 
institutionally developed questionnaire that discloses patients’ 
experiences with both inpatient and outpatient HD IV MTX 
treatments and assesses underlying patient preferences and 
reasoning for an inpatient or outpatient HD IV MTX protocol. 

A series of questions were also used to evaluate symptom 
burden, toxicities, conveniences and barriers, patient 
satisfaction, and patient-encountered challenges during the 
course of their inpatient and outpatient HD IV MTX therapies. 
The full interview questionnaire developed can be found in the 
supplementary section. 

The functional status of participants was quantifi ed via 
the Eastern Cooperative Oncology Group (ECOG) Scale of 
Performance Status. Demographic data and medical history 
were also collected through participant interviews. 

Thematic assessment 

The sociodemographic characteristics of the patient 
sample were described using a distribution of percentages. 
The content of individual questionnaire answers was analyzed 
for consistent patterns or recurrent motifs to derive themes 
commonly reinstated in participant responses. Participants’ 
perception of their respective Qualities of Life (QoL) identifi ed 
by the open-ended questionnaire was also examined.

Results

Study population characteristics 

Of the 10 patients who were screened, three patients were 
eligible, and thus included in the study: 3 (100%) women; mean 
age was 52 years; primary cancer diagnoses were breast cancer 
(67%) and sarcoma (33%); 3 (100%) patients had received 
prior whole brain radiation therapy (WBRT) and targeted 
therapy. Previous lines of treatment received by study patients 
were 3 ± 1. Patients presented with tumor stage IV (100%) 
and all patients were symptomatic but completely ambulatory 
(100%); all 3 (100%) patients had previous medical conditions: 
hypertension, dyslipidemia, and/or hypothyroidism (67%), 
and depression and anxiety (33%). Demographic and clinical 
characteristics of the study population are summarized in 
Table 1. 

Data analyses: QoL indices and predictors 

Eligible subjects were contacted via phone communication 
to schedule and complete the interview questionnaire. All 
patients included in the study (N = 3; breast cancer = 2, sarcoma 
= 1) answered the institutionally developed questionnaire. 
Interviews ranged from 30-60 minutes (mean 34.5min). All 
interviews were audio-recorded, transcribed, and checked 
for transcription errors. During and after interviews, notes 
were made to record the interviewee's refl ections and the 
interviewer's thoughts.

Braune and Clarke’s six steps of thematic analysis were 
applied once all interviews were completed as follows: data 
familiarization, coding, searching for themes, reviewing 
themes, defi ning and naming themes, and writing a report. 
All interviews were audio-recorded, transcribed, and checked 
for transcription errors. During and after interviews, notes 
were made to record the interviewee’s refl ections and the 
interviewer’s thoughts. Each interview was then coded and 
proofread for inconsistencies by two independent research 
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members. Codes were then classifi ed and organized into 
prospective themes with relevant interview data gathered. 
Inconsistencies of proposed preliminary themes were 
discussed, and more themes were further explored in lieu of 
the original data. The main themes were refi ned, defi ned, and 
named. The core, recurrent themes were presented via report, 
supported with verbatim quotations from patient interview 
responses. 

The body of the interview consisted of questions designed 
to discern participants’ experiences while receiving inpatient 
and outpatient HD IV MTX treatments, respectively. 

Upon completion of the six-step thematic analyses, 
recurrent themes were identifi ed and discussed.

Study participants reported no differences nor worsening 
in functional burden or status upon completion of inpatient 
and outpatient HD IV MTX therapies. No subjects expressed 
any concern about receiving prompt communication or having 
any negative interactions with their physicians and hospital 
staff members. 

Two patients (breast cancer = 1, sarcoma = 1) expressed the 
convenience of the availability of around-the-clock hospital 
staff and services provided during their inpatient HD IV MTX 
hospital stay. 

It was convenient for my us [my husband and I] to have the 
option of calling them [hospital RNs] when needed…being able to 
call my nurse to help me use the restroom or go on a walk (when my 
husband was at work) was nice.  (Participant 1)

My nurses were really helpful in helping me get up from bed, 
use the restroom when my family wasn’t around…I appreciated 
them [hospital RNs] for helping me collect my urine for “testing.” 
(Participant 3)

The majority of participants did not identify any functional 
differences while undergoing either HD IV MTX treatment 
regimens, but one subject (sarcoma = 1) reported fewer 
symptomatic episodes of nausea and emesis during outpatient 
HD IV MTX treatments when compared to more than 5 episodes 
experienced during inpatient HD IV MTX infusions. 

All subjects were adherent to clinical instructions and 
appointment schedules provided by clinic staff and completed 
both Cycles 1 and 2. None reported diffi culty in understanding 
and adhering to the clinic-provided patient education on 
appointment times, correct supportive care medication 
dosages, home urine pH monitoring, and recognition of red 
fl ag symptoms and urine pH values that must be reported to 
the Froedtert and Medical College 24-hour clinic urgently. 
No subjects mentioned any improvements that could have 
augmented their patient education experience. All subjects 
described having a secure system of transportation while 
navigating to and accessing their outpatient appointments and 
reported no additional barriers in travel. 

Participants unanimously reported more comfortability 
and perceived convenience experienced while undergoing 
outpatient HD IV MTX treatments compared to their inpatient 
HD IV MTX experiences. 

[I] felt more at ease being able to go home after each appointment 
at around noon and spend the rest of the day with my friends 
and family… and being able to carry on with errands for the day. 
(Participant 1)

One of the pitfalls of my fi rst cycle [treatment cycle] was that I 
was confi ned to my (hospital) bed all day for days.  Sure, I was able 
to walk around, get up from my bed but having an IV in you 24/7 and 
having to stay overnight for days in the hospital was unpleasant, to 
say the least…Overnight hospital stays also placed a burden on my 
husband who had to commute back to the hospital after work instead 
of going home directly…[Patient refl ection on outpatient treatments] 
It was real convenient being able to go home after my IVs after a 
couple of hours. I personally didn’t mind checking my urine samples 
at home nor did I fi nd it particularly diffi  cult. (Participant 2)

The staff  were lovely, and I had no qualms during the entirety 
of my inpatient stays. However, I really appreciated being able to go 
home just after a few hours after receiving the medication. I’d spent 
countless nights in the hospital for my previous cycles. Going home, 
sleeping in my own bed, spending time with my cats and husband 
and friends, being able to make it to my other appointments are 
some of the many positives I can think of on the top of my head. 
(Participant 3)

Table 1: Demographics and clinical characteristics.

Variable Total n = 3

Gender, n (%)

 Male 0 (0.0)

 Female 3 (100.0)

Age at diagnosis, years 

 Mean (SD) 52 (14.9)

 Median 47 (45-71)

Primary type, n (%)

Metastatic breast cancer patients 2 (66.7)

Metastatic sarcoma patients 1 (33.3)

Type of treatment, n (%)

 Whole brain radiation 3 (100.0)

Previous lines of treatment, n

 Mean (SD) 3 (1.0)

 Median 3

Treatment duration, months

 Mean (SD) 40 (18.3)

 Median 36

Previous medical conditions

 No 0 (0.0)

 Yes 3 (100.0)

ECOG Performance Status

 0 (Asymptomatic) 0 (0.0)

 1 (Symptomatic, but completely ambulatory) 3 (100.0)

 2 (Symptomatic, < 50% of time in bed) 0 (0.0)

 3 (Symptomatic, > 50% of time in bed) 0 (0.0)
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Thematic analyses of interview responses showed recurrent 
premises of more convenience, improved personal and family 
time, and stronger emotional support when asked about 
their outpatient protocol experience in comparison with their 
inpatient. All participants overtly disclosed their preference 
for the outpatient HD IV MTX protocol, distinguishing patient 
autonomy and nonobligatory hospitalization associated with 
the outpatient regimen as two QoL values that infl uenced their 
partiality.

Discussion

Our QI project suggests that the use of HD IV MTX protocol 
is feasible in outpatient settings for solid tumor patients. 
Indeed, after completing treatments in an outpatient setting, 
study participants reported enhanced satisfaction and positive 
changes in attitude and outlook. Patients reported increased 
awareness of symptoms and daily energy patterns and 
proactive engagement in maintaining daily medications and 
urine pH monitoring. Understandably, our patients reported 
the aforementioned self-awareness and increased availability 
of personal time allowing them to plan and structure their 
daily routines that maximized their Health-Related Quality 
of Life (HRQOL) and general happiness. The execution of an 
outpatient HD IV MTX infusion required the development of a 
highly detailed protocol as outlined above to safely provide a 
very toxic medication in the outpatient setting [2,4]. Education 
for the staff and the availability of a 24-hour oncology clinic 
at Froedtert and the Medical College campus which was aware 
of the patient’s case in the event it was needed was essential. 
Selection of appropriate patients who met our inclusion 
criteria tolerated C1, and were agreeable to extensive education 
regarding supportive care and what to do in the event that they 
were experiencing side effects, had issues with their urine pH, 
or their home sodium bicarbonate pump was necessary to safely 
provide this care. Due to the extreme detail and education that 
was provided to the staff and patients, no patients required this 
additional resource.  

HRQOL assessment in cancer patients has become an 
important factor in determining treatments that not only 
measure success in terms of overall survival or progression-
free survival but also in terms of HRQOL improvement [9,10]. 
Although Patient-Reported Outcome (PRO) instruments are 
cancer or symptom-specifi c, there is currently no extensive 
data regarding HRQOL in primary solid tumor patients with IC 
metastases [11]. Although the cohort size is small, our feasibility 
QI study revealed a benefi cial role of QoL assessments in 
improving clinical practice through more inclusive decision-
making with patient input and identifying key measures valued 
by patients during a course of treatment [6,7,12-14]. Analyses 
of patient responses revealed these features provided patients 
with more perceived convenience and happiness and less 
emotional burden. While completing outpatient treatments, 
participants described feeling less helpless and more confi dent 
in coping with symptoms. Patients reported having increased 
motivation to take ownership of their appointments and general 
health monitoring. Subjects reported the outpatient HD IV MTX 
protocol provided them with more independence and a sense 
of control over their disease as they were relegated to specifi c 
responsibilities within their outpatient treatment protocols. 

Patients’ adherence to clinic instructions and daily ambulatory 
DH appointments was very high, indicating its feasibility. 

Limitations

This study should be interpreted in the context of two 
limitations. First, this study was conducted at a single 
institution cancer center with a small subgroup of patients 
limiting generalizability. Second, we selected to create 
our own open-ended questionnaire to assess the entirety 
of patient experiences in patients’ own words and not 
limited by preformed phrases, numerical scales, or granular 
questionnaires that detail particular symptoms. Moreover, we 
elected to use an institutionally developed questionnaire that 
was exclusive to an HD IV MTX protocol.

One limitation of this study arises from the observational 
cross-sectional design of patients from only one institution, 
Froedtert Hospital and Medical College of Wisconsin. As we 
interviewed a small number of eligible study participants, 
this may limit the generalizability of this study and hence, 
cannot represent the full diversity of patient experiences. A 
formal cost-utility analysis was not performed in this study 
given modest resources and a limited study pool. Data on 
cancer-related occupational and fi nancial challenges that 
caregivers may have faced throughout patient treatments 
were not collected in this study. Hence, future directions for 
further study will be to identify potential correlations between 
treatment preferences and fi nancial and caregiver inputs. 

Conclusion

In the context of an evolving healthcare delivery 
system where patient-centeredness is prioritized, actively 
incorporating patient-reported QoL-enhancing measures 
in the development of treatments may improve experience, 
effi ciency, and outcomes of care. Given our favorable patient 
responses to an outpatient HD IV MTX protocol, continued 
utilization of an outpatient protocol versus the traditional 
inpatient approach and further work to refi ne the outpatient 
experience should be prioritized. 

Slowing disease progression and increasing median 
survival are critical goals of oncology therapy. However, 
treatment aspects of comfortability, patient emotional and 
mental health, and stress burden have not yet been explored, 
especially in patients with LMD. Traditional therapies of 
inpatient HD IV MTX can be burdensome due to lengthy 
hospital stays, a decrease in patient independence, limited 
time with loved ones, and an added encumbrance of caregivers. 
Our study identifi ed core, patient-reported QoL measures that 
an outpatient HD IV MTX regimen offered, those being: patient 
autonomy, nonobligatory hospitalization, and more personal 
time. These values notably enriched patient comfort and 
emotional and mental well-being. An outpatient HD IV MTX 
regimen additionally empowered patients’ independence and 
awareness with personalized daily appointments and home to-
do lists. 

(Supplementary)

https://www.peertechzpublications.org/articles/Supplementary-ANPC-9-165.zip
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