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BACKGROUND: Systemic mastocytosis (SM) is a rare clonal neoplasm driven by KIT D816V and other mutations. Data were collected from 

the patient perspective on disease burden and included an SM-specific symptom assessment tool. METHODS: US adults aged 18 years 

and older with a self-reported SM diagnosis completed an online TouchStone SM Patient Survey of 100 items, including the 12-item Short-

Form Health Survey, the Indolent Systemic Mastocytosis Symptom Assessment Form, and the Work Productivity and Activity Impairment 

Questionnaire, as well as questions about SM diagnosis, the impact of SM on daily activities, work impairment, and health care use. The 

results were analyzed using descriptive statistics. RESULTS: Fifty-six individuals completed the survey (89% women; median age, 48 years; 

mean time since diagnosis, 6.7 years), reporting indolent SM (66%), aggressive SM (9%), smoldering SM (5%), and unknown SM subtype 

(18%). Over a 1-year recall, respondents reported seeking emergency care for anaphylaxis (30%) and taking three or more prescription 

medications (52%) for SM. Over one half of patients (54%) reduced their work hours because of SM, and 64% avoided leaving home be-

cause of symptoms. A majority of respondents (93%) had experienced ≥10 SM-related symptoms, noting that the most bothersome were 

anaphylactic episodes (18%), abdominal/stomach pain (16%), diarrhea/loose stools (13%), and fatigue (11%). Whereas an Indolent Systemic 

Mastocytosis Symptom Assessment Form-derived total symptom score of 28 is used to indicate moderate-to-severe symptoms, the mean 

total symptom score was 52.7. Mental and physical component summary scores from the 12-item Short-Form Health Survey were below 

population norms. CONCLUSIONS: Patients who were surveyed reported substantial symptom burden and unmet needs because of SM, as 

evidenced by seeking emergency care and reporting bothersome symptoms, poor quality of life, and reduced work hours and productivity. 
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LAY SUMMARY: 

•	The objective of this research was to understand the burden and unmet needs in the rare disease of systemic mastocytosis (SM) to guide 

future care.

•	Fifty-six patients completed an online survey containing questions about their diagnosis, medications, health care use, quality of life, and 

SM symptoms.

•	The results demonstrated that SM is associated with severe and burdensome symptoms, anaphylactic events, emergency department 

visits, use of multiple medications, reduced ability to work, and poor physical and psychological quality of life.

•	These findings suggest the need for future advances to address unmet needs in patients affected by SM. 

KEYWORDS: cross-sectional studies, disease burden, myeloid neoplasm, myeloproliferative neoplasm, patient-reported outcomes, systemic 

mastocytosis.

INTRODUCTION
Systemic mastocytosis (SM) is a rare hematopoietic disease associated with the uncontrolled proliferation of dysfunctional 
mast cells and is estimated to affect 32,000 adults in the United States.1,2 Greater than 90% of SM cases are driven by acti-
vated KIT gene mutations, frequently at position D816.3 SM is classified as a myeloid neoplasm with highly variable phe-
notypic expression and is subdivided into nonadvanced and advanced subtypes.4 Nonadvanced SM is composed of indolent 
SM (ISM) and smoldering SM (SSM), whereas advanced SM (AdvSM) consists of aggressive SM, SM with an associated 
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hematologic neoplasm, and mast cell leukemia (MCL).5 In 
an analysis of the Danish National Health Registry, 82% 
of all SM cases were categorized as ISM.2 Similar propor-
tions of patients with ISM were reported in the European 
Competence Network on Mastocytosis, a registry that had 
>3000 enrolled patients across 25 centers in 12 countries 
as of 2018.6

Patients who have AdvSM have a decreased life span 
compared with those with nonadvanced SM, who have a 
normal life span,1,5,7 but the disease burden is often sub-
stantial.8,9 Patients with nonadvanced SM experience 
symptoms that negatively affect quality of life and dimin-
ish functional status, including a risk of life-threatening 
anaphylactic episodes.8,9 Despite burdensome symptoms 
and care-seeking behavior, patients with SM report a sub-
stantial delay in diagnosis, with a median time of 7 years 
from symptom onset to a diagnosis of SM.9 In patients 
who have nonadvanced subtypes, extensive delays (me-
dian, 9 years) between experiencing symptoms and receiv-
ing a diagnosis are reported compared with those who have 
AdvSM (median, 3 years).9

Patients with SM require consultation with multiple 
medical specialties, and referral to specialized centers adept 
at managing multiorgan dysfunction remains an important 
treatment paradigm.10 Although improving the survival of 
patients with AdvSM is a crucial goal of existing manage-
ment strategies, mitigating the burden of nonadvanced SM 
relies heavily on symptom-directed therapies.10 Common 
medications used to relieve nonadvanced SM symptoms 
are antihistamines, mast cell stabilizers, leukotriene antag-
onists, and prostaglandins inhibitors.3,11 Chemotherapies 
and tyrosine kinase inhibitors may be used in AdvSM, but 
these medications are associated with severe side effects, 
including infections, anemia, and low platelet counts.12 
Recently, omalizumab has been used to prevent anaphy-
lactic episodes.11

Improving SM disease management and treatment 
necessitates an understanding of the holistic patient dis-
ease experience as well as treatment limitations and gaps. 
The objective of this study was to uncover unmet needs of 
patients with SM by querying their health care treatment 
patterns in addition to general health status, productivity, 
and SM-specific patient-reported outcomes.

MATERIALS AND METHODS

Recruitment and study population
Adults aged 18 years and older who self-reported a diag-
nosis of SM, lived in the United States, and were not par-
ticipating in a clinical trial were eligible to enroll in the 

TouchStone SM Patient Survey study (the TouchStone 
Survey). Recruitment was conducted using the Mast Cell 
Connect Registry (MC Connect; Clini​calTr​ials.gov identi-
fier NCT02620254),13 a patient registry initiated in 2015 
that is sponsored by Blueprint Medicines Corporation 
and advertised through The Mast Cell Disease Society, 
Inc., and specific providers to advance understanding of 
mastocytosis and its impact on patients.9,13 The study was 
reviewed and approved by a central Institutional Review 
Board, and all patients provided informed consent.

Study instrument: The TouchStone SM 
Patient Survey
The TouchStone Survey was composed of 100 questions 
and included three validated instruments: the Indolent 
Systemic Mastocytosis Symptom Assessment Form (ISM-
SAF), the 12-item Short-Form Health Survey (SF-12), and 
the Work Productivity and Activity Impairment (WPAI) 
Questionnaire.14–17 The ISM-SAF is a reliable and valid, 
12-item questionnaire16,17 that assesses relevant SM-specific 
symptoms identified by patients with ISM and SSM.17

Reported severity of bone pain, abdominal pain, nau-
sea, spots on skin, itching, flushing, fatigue, dizziness, brain 
fog, headache and diarrhea generates a total symptom score 
(TSS) that carries prognostic significance.16,17 The SF-12, 
WPAI, and ISM-SAF were combined with investigator-
developed questions that were adapted from items used in 
a previous cross-sectional study18,19 of patients with my-
eloproliferative neoplasms regarding symptoms and the 
type and frequency of health care use (27 questions); the 
impact of SM on daily functioning, emotional well-being, 
and quality of life (32 questions); and patient demograph-
ics (10 questions).

Special instructions and recall period
This survey was administered over 4 weeks during June 
and July 2020. The recall period was 4 weeks for the SF-12 
and 2 weeks for the ISM-SAF. Because of the potential im-
pact of the COVID-19 pandemic on patients’ health care-
seeking behaviors, recall period instructions were adapted 
to facilitate the capture of usual patterns of activity outside 
of the quarantine measures implemented during 2020. 
For example, survey respondents were instructed to recall 
health care use, work impairment, and WPAI metrics based 
on their experiences during a typical 7-day period before the 
onset of travel restrictions, which may have disrupted usual 
care and work behaviors. Patients were asked to consider 
typical patterns of care in the year before COVID-19 quar-
antine periods (during 2019) for the following items: use 
and storage of injectable epinephrine (e.g., EpiPen), use 
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of the emergency department because of anaphylaxis, and 
management of anaphylaxis at home.

Analysis and reporting
Statistical analyses were performed using SAS software, 
version 9.4 (SAS Institute Inc.). Health care use and 
burden were measured as continuous variables (e.g., the 
time from symptom onset to diagnosis, the number of 
physicians seen before receiving an SM diagnosis), and 
descriptive statistics were used to derive mean, median, 
standard deviation (SD), and confidence interval (CI) 
values. Categorical survey variables, such as employ-
ment status, SM subtype, type of physician seen, and 
frequency of visits, were reported as the number of re-
spondents per category and proportion. Existing vali-
dated patient-reported outcome measures were scored 
using established algorithms.14–16

Scores for the SF-12 were derived according to the 
scoring algorithm, including the physical component score 
(PCS) and the mental component score (MCS), ranging 
from 0 (the lowest possible level of health) to 100 (the 
highest possible level of health).14 All scores were assessed 
relative to national norms of 50.14,20 Scores were then strat-
ified by categorical variables of interest: employment (full-
time, part-time, unemployed because of SM, unemployed 
not because of SM, or other), number of physician office 
visits (<7, 7–13, or ≥ 14 visits), primary specialty manag-
ing SM (allergist/immunologist, general practitioner, he-
matologist/oncologist, or other), frequency of injectable 
epinephrine use (zero or one time, two or more times), 
pain level (little-to-moderate pain or high pain), and type 
of SM-related care facility (academic hospital, community 
hospital, or others).

For the ISM-SAF, severity by individual symptom 
(on a scale from 0 [representing no symptoms] to 10 
[representing severe symptoms]) and the TSS were cal-
culated for each respondent.16 The TSS is calculated to 
denote the overall severity of SM symptoms, with scores 
≥28 suggesting moderate-to-severe SM symptoms.16 
Symptom severity scores, diarrhea frequency, and the 
TSS were analyzed as continuous variables, with mea-
sures of central tendency, SD, and 95% CIs computed 
for the entire sample and for the subgroup of patients 
who reported an ISM subtype.

The TouchStone Survey queried work impairment 
and changes in employment status (e.g., reduced hours, 
medical disability, early retirement) as a result of SM. In 
addition, items from the WPAI documented the impact on 
work hours (e.g., hours worked, hours missed because of 
SM, and hours missed for other reasons) and the extent to 

which SM affected work productivity and regular daily ac-
tivities outside of work. The results were analyzed categori-
cally and further stratified by two key categorical variables: 
frequency of injectable epinephrine use and perceived level 
of pain.

RESULTS

Demographics
In total, 56 patients completed the TouchStone Survey 
among 350 who were contacted through MC Connect, 
yielding a response rate of 16%. The median age of re-
spondents was 48 years, and 89% of respondents were 
women. Among those surveyed, 43% received an initial 
diagnosis of SM from an allergist/immunologist, and 59% 
reported that a physician in this specialty was primarily re-
sponsible for their SM-related care. Patients reported an 
average of 5.6 years between the onset of symptoms and 
their diagnosis and that, in addition, a mean of 6.7 years 
had passed since they received an SM diagnosis at the time 
of survey completion. Full demographic details and re-
ported comorbidities are presented in Table 1.

SM symptoms
Fifty-two respondents (93%) reported ≥10 SM-related 
symptoms and events in their lifetime. Respondents reported 
significant impacts of SM symptoms on daily life, with 64% 
(n = 36) noting that they avoided leaving their home because 
of SM and 66% (n = 37) noting that pain interfered with 
work. When asked about the most bothersome SM-related 
symptom ever experienced, 18% (n  =  10) of patients re-
ported anaphylactic episodes, 16% (n = 9) selected abdomi-
nal or stomach pain, 13% (n =  7) reported diarrhea, and 
11% (n = 6) noted fatigue. All respondents reported at least 
six SM-related symptoms ever experienced, and the mean was 
14.25 SM-related symptoms per patient. One half (n = 28) 
of respondents cited better quality of life as the primary goal 
for management and treatment (outside of a cure), and 23% 
(n = 13) noted desiring improvement of symptoms.

As captured in the ISM-SAF, patient-reported levels 
of symptom severity varied by type of symptom. Over a 
2-week recall period, the mean score for fatigue had the 
highest reported severity (6.75), whereas spots on skin had 
the lowest reported severity (3.77). The mean severity of 
diarrhea was in the top five most severe symptoms; 89.3% 
(n = 50) of patients reported a frequency of one or more 
episodes of diarrhea in the past 2 weeks, and 14.3% (n = 8) 
reported 24 episodes of diarrhea. The mean ± SD number 
of diarrhea episodes was 8.92 ± 8.22. Overall, respon-
dents had a mean TSS of 52.7, and the mean TSS for the 
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subgroup of patients reporting nonadvanced SM (n = 40) 
was 52.4. Symptom severity scores and the TSS generated 
from the ISM-SAF are depicted in Table 2.

General health (SF-12) and burden of SM on daily 

functioning

We calculated a mean ± SD PCS score of 35.1 ± 12.50 
and a mean ± SD MCS score of 37.8 ± 9.86, with me-
dian values of 33.9 (range, 13.9–61.2) and 37.9 (range, 
19.7–55.9) for the PCS and the MCS, respectively. SF-
12 component scores in the subgroup of patients re-
porting nonadvanced SM were similar to scores in the 
overall sample (mean PCS, 36.9 [median, 37.3]; mean 

MCS, 38.8 [median, 38.1]). Stratified analyses indi-
cated that respondents who were unemployed because 
of SM had lower median SF-12 scores than the overall 
sample (PCS, 25.5; MCS, 32.9). Furthermore, respond-
ents who required ≥14 physician office visits in the prior 
year and those who reported injectable epinephrine use 
at least twice had lower (worse) PCS and MCS than the 
overall study sample. Table 3 details the stratified SF-12 
analyses.

Work status and productivity
Approximately 54% of respondents reported ever reducing 
their hours at work, 27% reported voluntarily quitting their 
job because of SM, and 16% reported being terminated 
from their job as a result of SM. Patients who reported 
severe pain were more likely to note SM-related changes 
to employment status. For example, 100% of patients who 
reported early retirement because of SM also reported se-
vere pain over the past 4 weeks. Greater use of injectable 
epinephrine (two or more uses) was not associated with 
greater work impairment. Table 4 details the frequency of 
reported work impairment and employment status.

Health care use
Respondents reported seeking consultation from a variety 
of physicians because of SM symptoms over a typical year. 
For all visit frequency categories, patients reported primary 
care and allergy/immunology as the most common physi-
cian visits. For patients who reported three or more physi-
cian’s visits, the top specialties seen included primary care, 
allergy/immunology, and hematology/oncology. Details on 
physician visits are presented in Table 5.

TABLE 1.  Baseline Patient Demographic and Clinical 
Characteristics, n = 56

Variable
Mean ± SD or No. 

(%)

Age: Median [range], years 48 [20–76]
Women 50 (89.0)
Time from symptom onset to receiving physician 

diagnosis, years
5.6 ± 4.1

Time since initial SM diagnosis, years 6.7 ± 5.7
Comorbidities

Hereditary α-tryptasemia 4 (7)

Postural orthostatic tachycardia 19 (34)
Ehlers–Danlos syndrome 17 (30)
Diabetes 6 (11)
High blood pressure 27 (48)
Osteopenia/osteoporosis 16 (29)

SM subtype
ISM 37 (66)
ASM 5 (9)
SSM 3 (5)
SM-AHN 1 (2)
Unknown 10 (18)

No. of physicians seen for SM symptoms before 
receiving a diagnosis

5.8 ± 3.0

Type of physician who diagnosed SM
Allergist/immunologist 24 (43)
Dermatologist 13 (23)
Hematologist/oncologist 12 (21)
Gastroenterologist 3 (5)
Other 4 (7)

No. of primary physicians who manage SM
Allergist/immunologist 33 (59)
Hematologist/oncologist 12 (21)
General practitioner/PCP 9 (16)
Other 2 (4)

Setting of care for primary SM physician
Academic hospital 18 (32)
Multispecialty group/HMO 16 (29)
Single specialty group 5 (9)
Solo practice 9 (16)
Community hospital 2 (4)
Other 4 (7)
Not sure 2 (4)

Abbreviations: ASM, aggressive systemic mastocytosis; HMO, health mainte-
nance organization; ISM, indolent systemic mastocytosis; PCP, primary care 
physician; SD, standard deviation; SM, systemic mastocytosis; SM-AHN, sys-
temic mastocytosis with an associated hematologic neoplasm; SSM, smolder-
ing systemic mastocytosis.

TABLE 2.  Systemic Mastocytosis Symptoms From 
the Indolent Systemic Mastocytosis Symptom 
Assessment Form, n = 56

Symptom queried
Mean ± SD severity score, 

0–10 scalea 95% CI

Bone pain 4.05 ± 2.89 3.28–4.83
Abdominal pain 5.18 ± 3.10 4.35–6.01
Nausea 4.27 ± 3.31 3.38–5.15
Spots on skin 3.77 ± 3.27 2.89–4.64
Itching 4.43 ± 3.06 3.61–5.25
Flushing 5.07 ± 3.26 4.20–5.95
Fatigue 6.75 ± 2.91 5.97–7.53
Dizziness 4.11 ± 2.91 3.33–4.89
Brain fog 5.32 ± 3.32 4.43–6.21
Headache 4.75 ± 3.57 3.79–5.71
Diarrhea 4.96 ± 3.06 4.15–5.78
Total symptom score 52.66 ± 21.28 47.09–58.23

Abbreviations: CI, confidence interval; SD, standard deviation.
aSeverity for each symptom queried is reported on a scale from 0 (no symp-
toms) to 10 (worst imaginable symptoms).
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Study participants reported routinely using multi-
ple medications to treat their SM symptoms. Over one 
half (52%; n =  29) of those surveyed indicated taking 
three or more prescription medications to manage their 
SM. In addition, 61% (n = 34) of respondents reported 
taking three or more over-the-counter (OTC) medi-
cations for SM symptoms. Notably, 88% (n  =  49) of 
participants reported keeping injectable epinephrine on 
hand for emergency use in the event of an anaphylactic 
episode, and 77% (n =  43) reported storing injectable 
epinephrine in two or more different locations to antic-
ipate possible use. Over a 1-year recall, 30% (n =  17) 
of patients reported at least one emergency department 
visit for anaphylaxis, and 63% (n = 35) chose to manage 
one or more anaphylactic episodes at home rather than 
seeking care in the emergency department. Patients who 
reported one or more annual anaphylactic episodes had 
higher (more severe) mean ISM-SAF skin domain scores 
compared with those who reported no episodes (14.4 vs. 
10.4, respectively, p = .03). Patients who reported >12 
anaphylactic episodes had a mean skin domain score of 
17.3.

DISCUSSION
The TouchStone SM Patient Survey is the first real-world 
study in SM to capture patient perspectives on the holistic 
impact of SM considering quality of life, symptom burden, 
pain, daily functioning, use of medications, health care ser-
vices by specialists, and work status. Respondents in this 

TABLE 3.  Median Physical and Mental Component 
Summary Scores From the 12-Item Short-Form 
Health Survey Stratified by Six Key Variables, n = 56

Median score (range)

Variable PCS MCS

Overall 33.9 (13.9–61.2) 37.9 (19.7–55.9)
Stratified by:

Employment status
Full time, n = 17 37.9 (22.8–60.4) 33.5 (22.0–51.7)
Part time, n = 9 33.5 (17.2–51.0) 37.8 (19.7–54.8)
Unemployed because of SM, 
n = 15

25.5 (14.6–-47.8) 32.9 (21.3–53.3)

Unemployed not because of 
SM, n = 6

45.1 (19.6–61.2) 49.4 (44.6–54.1)

Other, n = 9 39.7 (14.0–57.2) 41.0 (33.9–55.9)
No. of HCP visits in 1 year

<7, n = 18 38.5 (18.2–61.2) 43.9 (33.1–55.9)
7–13, n = 22 37.1 (14.6–60.4) 39.0 (19.7–53.3)
≥14, n = 16 24.8 (14.0–40.2) 32.3 (21.3–51.5)

Primary disease manager
Allergist/immunologist, n = 33 33.5 (17.2–61.2) 37.8 (19.7–54.1)
General practitioner, n = 9 34.1 (25.4–57.2) 34.1 (22.0–55.9)
Hematologist/oncologist, 
n = 12

36.6 (14.0–40.2) 38.5 (25.9–54.8)

Other, n = 2 16.4 (14.6–18.2) 43.2 (33.1–53.3)
No. of injectable epinephrine uses 

in 1 year
0–1, n = 48 36.6 (13.9–61.2) 38.8 (21.3–56.0)

≥2, n = 8 25.3 (21.1–51.0) 28.8 (19.7–42.4)
Perceived pain in prior 4 weeks

High pain, n = 26 25.6 (14.6–45.6) 33.5 (21.3–53.3)
Little to moderate pain, n = 30 40.0 (13.9–61.2) 40.0 (19.7–56.0)

Care setting
Academic hospital, n = 18 39.4 (21.1–60.1) 40.0 (21.8–54.1)
Community hospital, n = 2 28.5 (27.1–30.0) 41.3 (38.8–44.1)
Other, n = 36 32.2 (14.0–61.2) 35.5 (19.7–55.9)

Abbreviations: HCP, health care provider; MCS, mental component score; PCS, 
physical component score; SM, systemic mastocytosis.

TABLE 4.  Work Impairment as a Result of Systemic Mastocytosis Stratified by ≥2 Injectable Epinephrine Uses 
and Severe Pain, n = 56

No./total no. (%)

Work impairmenta Patients overall Injectable epinephrine use ≥2 times in 1 year
Severe pain in 
prior 4 weeks

Reduced hours at work 30 (54) 5/30 (17) 16/30 (53)
Voluntarily quit job 15 (27) 4/15 (27) 13/15 (87)
Taken early retirement 4 (7) 1/4 (25) 4/4 (100)
Gone on medical disability 18 (32) 4/18 (22) 12/18 (67)
Been terminated from job 9 (16) 3/9 (33) 6/9 (67)
No impact of disease on work 15 (27) 1/15 (7) 3/15 (20)

aRespondents reported impairment over a typical 7-day period before the COVID-19 pandemic.

TABLE 5.  Patients Reporting Systemic Mastocytosis-Related Physician Office Visits Over 1 Year

No./total no. (%)

No. of patient-reported 
visits Primary care Allergy/immunology Gastroenterology Dermatology Hematology/oncology

0 11/55 (20) 13/56 (23) 24/55 (44) 30/55 (55) 28/54 (52)
≥1 44/55 (80) 43/56 (77) 31/55 (56) 25/55 (45) 26/54 (48)
≥3 28/55 (51) 25/56 (45) 13/55 (24) 4/55 (7) 17/54 (31)
≥6 13/55 (24) 12/56 (21) 6/55 (11) 1/55 (2) 6/54 (11)
≥12 6/55 (11) 7/56 (13) 3/55 (5) 0/55 (0) 4/54 (7)
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study are similar to other SM registry populations, com-
posed of >70% who had nonadvanced disease reported 
as ISM and SSM subtypes. Survey responses were mainly 
from female participants, which is consistent with previous 
surveys21–24 but not representative of the sex distribution in 
the incidence or prevalence of SM, which is 50% men.8 As 
reported in prior literature,9 our study confirmed long di-
agnostic delays despite multiple specialist visits (more than 
five physicians, on average) before diagnosis. Although less 
than one half of patients in this study received their di-
agnosis from an allergist/immunologist, the majority re-
ported this specialist as primarily managing their SM care. 
There are few published rates of comorbidities in patients 
with SM; Compared with other studies of patients who 
have similar conditions, TouchStone respondents reported 
greater proportions of diabetes (11% vs. 2%–5%2,22) and 
lower proportions of hereditary α-tryptasemia (7% vs. 
18%25).

Symptom burden was high among survey respon-
dents, with patients experiencing an average of 14 SM-
related symptoms in their lifetime—the most bothersome 
of which were reported to be anaphylaxis and abdominal 
pain, followed by diarrhea and fatigue. Nearly 90% of pa-
tients reported experiencing diarrhea in the past 2 weeks 

on the ISM-SAF, including approximately one in seven 
patients who reported 24 episodes. Across symptoms as-
sessed in the ISM-SAF, fatigue, brain fog, and abdominal 
pain were associated with the highest mean severity scores, 
and these findings align with prior research indicating 
that fatigue is the most severe symptom of mastocytosis.26 
Only six respondents ranked fatigue/exhaustion as the most 
bothersome symptom, potentially reflecting how certain 
SM symptoms may be perceived as relatively manageable 
yet still are rated as severe. The mean reported ISM-SAF 
TSS (52.7) in this patient sample surpassed the 28-point 
threshold for moderate-to-severe disease,16,27 further sub-
stantiating the high symptom burden despite high rates of 
polypharmacy and physician visits. Notably, even in the 
subset of patients reporting nonadvanced SM (ISM and 
SSM), the mean TSS indicated higher disease severity.

TouchStone respondents also reported health-related 
quality-of-life component scores that were lower (worse) 
than mean SF-12 scores in other conditions with high 
symptom burden,28,29 as reported in Figure 1. On the basis 
of this comparison of reported SF-12 scores across various 
conditions, patients with SM reported average PCS scores 
most similar to scores in patients who have lung cancer29 
and average MCS scores most similar to scores in patients 

Figure 1.  SF-12 mean mental component score and physical component score for patients in the TouchStone SM Patient Survey 
compared with values for other conditions28,29 MCS indicates mental component score; PCS, physical component score; SF-12, 12-item 
Short-Form Health Survey; SM, systemic mastocytosis.
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who have depression.28 Comparing the quality of life of 
patients with SM versus that of patients with other con-
ditions, particularly cancer, may be a poor comparison 
because of an imbalance of disease duration and expected 
survival. Similarly, heterogeneity in sample size, study 
design, and population differences (e.g., age, comorbid 
conditions) between our study and prior studies preclude 
direct comparisons. With these caveats, the relatively low 
MCS and PCS scores reported by participants in our study 
suggest that SM has a substantial negative impact on pa-
tients’ health-related quality of life. In SM specifically, the 
median PCS and MCS scores among TouchStone Survey 
respondents were lower than scores previously reported in 
a study of patients with AdvSM,30 which found median for 
PCS of 36.5 and a median for MCS of 45.3.

Relatively lower health status is consistent with the 
high health care use reported by patients in this study, 
including emergency department visits and anaphylac-
tic episodes. Over a 1-year period, 30% of surveyed pa-
tients reported using injectable epinephrine at least once. 
These findings are consistent with an estimated 26%–
44% incidence of anaphylaxis in patients with mast cell 
disorders reported elsewhere.9 Fear of anaphylaxis and 
the related worry about requiring anaphylaxis treatment 
while traveling or performing activities has also been re-
ported among patients with SM.9 These types of concerns 
may help to explain why approximately 77% of patients 
in the TouchStone Survey reported storing injectable epi-
nephrine in two or more different locations to anticipate 
possible use. It is important to note that the majority of 
patients (>88%) were prescribed epinephrine, indicating 
that health care providers understand the associated ana-
phylaxis risk in patients with SM and provide the appro-
priate treatment to protect patients.

Patients with SM have higher health service use and 
higher medical costs compared with matched controls in 
the US population.31,32 In addition to high rates of physi-
cian office visits, TouchStone respondents confirmed high 
rates of polypharmacy (with more than one half of patients 
reporting three or more OTC medications and three or 
more prescription medications for SM), yet they still expe-
rienced persistent, bothersome symptoms. This polyphar-
macy rate is similar to that in other diseases (e.g., 68% 
reported by patients with rheumatoid arthritis).33 Prior 
research documents patient fears around polypharmacy for 
symptom control, including concerns related to drug–drug 
interactions, anaphylaxis induced by multiple medications, 
and unwanted side effects.9 Reducing the number and type 
of medications required to adequately manage SM is an 
important treatment goal.

Bothersome and poorly controlled SM symptoms 
may also affect patients’ productivity. Over one half of 
TouchStone Survey respondents reported reduced work 
hours related to SM. Nearly one third of patients re-
ported going on medical disability. More than one half 
of respondents indicated that pain significantly affected 
their daily functioning, including their ability to work. 
Notably, severe pain seems to be associated with a sub-
stantial impact on work status because more than one 
half (53%) of patients who reported reduced hours at 
work also reported severe pain. Furthermore, more than 
two thirds of patients who voluntarily quit their job, took 
early retirement, went on medical disability, or were ter-
minated from their job also reported severe pain related 
to SM (Table 4). As reported above (see Results), survey 
responses about the impact of symptoms on daily life 
corroborated the impact of SM on work status. For ex-
ample, a majority (64%) of patients reported avoiding 
leaving home because of their SM symptoms, and nearly 
two thirds (66%) noted that pain interfered with work. 
This was also observed in lower physical quality-of-life 
scores (across PCS and MCS) for patients reporting pain. 
Work impairment has been documented in patients with 
mast cell disorders.34 For patients with SM, unpredict-
able onset of acute symptoms was a major contributor to 
qualifying for disability insurance coverage (among those 
transitioning away from the workforce), and loss of in-
come affected patients’ ability to manage their disease.9 
Our findings of reduced work hours and documented 
medical disability combined with polypharmacy may 
help to contextualize how and why patients with SM ex-
perience financial instability.

Limitations
Our sample size is smaller than some previous studies 
on the burden of mast cell disorders, which reported 
hundreds of patients,22,34 although it is similar to an-
other survey of 50 patients with myeloproliferative 
neoplasms.21 The small sample and relatively low partici-
pation (16%) may be partially explained by recruitment 
from a disease registry as opposed to broader community 
approaches.21,22,34,35 However, our response rate is con-
sistent with other published surveys.36 The TouchStone 
Survey was also subject to standard biases inherent to 
survey-based studies (i.e., question order effects, etc.). 
For instance, recruiting patients using email and social 
media may have attracted patients who were more likely 
to be engaged in internet-based communications and 
women,23,24 as observed in prior patient surveys.21,22,34 
Patients with more severe disease manifestations may 
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also have been more likely to participate, affecting the 
generalizability of these findings to all patients with SM. 
In addition, patient-reported health care services may 
have been affected by recall bias, and the frequency of 
physician visits may reflect health care provider manage-
ment rather than symptom-driven encounters. Although 
investigators sought to account for the possible impact of 
COVID-19 patient responses, overall findings nonethe-
less may have been affected. Finally, the survey relied on 
patient confirmation of SM disease, and each respond-
ent’s SM diagnosis was not otherwise verified.

CONCLUSIONS
The TouchStone SM Patient Survey documents a sub-
stantial burden of SM in a sample of patients with re-
ported nonadvanced SM disease and is the first study to 
report real-world symptom burden using the validated 
ISM-SAF. Our results demonstrated high SM-related 
health resource use, including polypharmacy for symp-
tom control, numerous visits to multiple specialists, and 
documented mean TSS scores, suggesting moderate-to-
severe SM symptoms. Patients with SM participating in 
the TouchStone Survey reported impaired physical func-
tioning and mental health, decreased work performance 
and productivity, difficulty completing daily activities, 
and overall poor quality of life, potentially reflecting the 
chronic nature of the disease. Persistent disability, poor 
functional status, and frequent anaphylaxis highlight 
a clear unmet need in this patient population. Future 
studies in a larger sample of patients with SM should 
continue to evaluate the substantial symptom burden 
and impact on quality of life.
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