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ABSTRACT 
Background: Presently, no validated data exists on symptom 
severity and disease-specific quality of life (QoL) for mastocytosis 
patients. Simultaneously, clinical trials and drug application 
processes increasingly mandate reporting patients' perspectives on 
symptoms and QoL. We report on the development and validation of 
the mastocytosis quality of life questionnaire (MQLQ) and the 
mastocytosis symptom assessment form (MSAF). 

Methods: Both outcome measures were developed in a 
standardised stepwise method, starting with the identification of items 
in focus groups (n= 12), item reduction and subsequent cross-
sectional validation in a 63% female cohort of 164 adult indolent 
systemic mastocytosis patients.  

Results: The MSAF reveals that fatigue is the severest mastocytosis 
symptom while the MQLQ indicates that fear of anaphylaxis most 
impacts QoL. Cross-sectional validity was assessed by correlating 
both individual domains and the total scores of the MQLQ and MSAF 
to independent measures of mastocytosis. The total scores of both 
the MQLQ (P< 0.001; Spearman’s r: 0.568) and the MSAF (P< 
0.001; Spearman’s r: 0.559) correlated significantly with the 
consensus on physician scored mediator symptoms. The MQLQ 
domains displayed a high internal consistency (Cronbach's alpha: 
0.841-0.958) and the domains  “bones”, “skin symptoms” and 
“anaphylaxis” differed significantly between patients with and without 
osteoporosis, urticaria pigmentosa or anaphylaxis respectively 
(P<0.001). 

Conclusions: The MQLQ is the first disease-specific QoL 
questionnaire for mastocytosis and is complemented by the MSAF, a 
short and convenient symptom scoring form. Both patient-reported 
outcome measures are valid, reliable and discriminate between 
patients with different disease characteristics making them useful 
instruments for clinical research.  
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INTRODUCTION 
Systemic mastocytosis (SM) is a disease characterized by infiltration 
of the bone marrow and other organs by neoplastic mast cells. SM 
patients present with a myriad of complaints, ranging from classic 
mediator release symptoms such as pruritus, flushing and 
anaphylaxis, to insidious symptoms such as osteoporosis, and 
constitutional symptoms such as fatigue.1 Many of these symptoms 
are difficult to quantify, hampering evaluation of treatment. 

Following the WHO criteria, SM is stratified in several subgroups 
reflecting mast cell load and prognosis.2 Indolent systemic 
mastocytosis (ISM) is the most prevalent subgroup of SM and is 
associated with a near normal life expectancy.3 For ISM patients 
mediator release symptoms form the highest burden of disease, 
although the symptomatology varies greatly between patients and is 
– moreover - not easily related to the mast cell burden.4 Some 
authors have suggested distinct clinical phenotypes of ISM that 
exhibit closely associated symptoms.5-7 

 Establishing validated patient-reported outcome measurement tools 
is an important first step in the validation of new treatment modalities 
for mastocytosis and can help in monitoring symptom severity in the 
outpatient setting. The 2007 consensus statement on grading 
severity of mastocytosis symptoms is based on the clinicians’ 
interpretation of symptom severity and the necessity of therapeutic 
intervention.8 However, this outcome measure forgoes patient 
reported outcome and the impact mastocytosis-related symptoms 
have on quality of life. So far, this outcome measure has not been 
widely adapted in clinical trials.9-11 Generic quality of life 
questionnaires have been used to measure patient-reported 
outcome, but generally lack the sensitivity and specificity of disease-
specific quality of life questionnaires.12 It is difficult to ascribe 
symptoms to mastocytosis without robust data on the prevalence of 
symptoms in the mastocytosis population. So far, only two large 
studies have looked at the prevalence of symptoms and areas of 
disability associated with mastocytosis, both in heterogeneous 
patient groups consisting of multiple subtypes of mastocytosis.4,13 

 

[27] 
 

The aim of our study was to develop a standardized and validated 
mastocytosis-specific quality of life questionnaire and symptom 
scoring form that can be used in trials evaluating therapeutic 
interventions. Consequently, we also report on the frequency of 
mastocytosis-related symptoms in a large (n= 164) well characterised 
and homogenous cohort of ISM patients. 

METHODS   
Patient selection 

Patients with a diagnosis of SM according to the WHO criteria with 
follow-up of at least one year were eligible for inclusion in the study.14 
Severe comorbidity affecting quality of life unrelated to mastocytosis 
was an exclusion criterion for patients to participate in the item 
generation and reduction phase. Patients were recruited for the item 
generation and reduction process from outpatient visits and 
telephone calls with individual patients. For the cross-sectional 
validation all 248 ISM patients known in the University Medical 
Centre Groningen were addressed by mail. The Medical Ethical 
Review Board of the University Medical Center Groningen declared 
that the study has been performed in accordance with regulations for 
publication of patient data. 

 

Development of the MQLQ: item generation 

The mastocytosis quality of life questionnaire (MQLQ) was designed 
using a standardized well-established multi-step method consisting of 
item generation, item reduction and cross-sectional validation.15 
Items were generated through literature study, expert consultation 
and discussions with two focus groups consisting of 6 ISM patients 
each. Literature study was performed in PubMed using the MeSH 
terms “systemic mastocytosis”, “symptoms”, “diagnosis” and “quality 
of life”. The focus group sessions consisted of semi-structured 
interviews in which patients were asked to address all possible 
aspects of mastocytosis that had a negative impact on their lives. 
Interviews were continued until saturation was achieved and no new 
items were being generated. A total of 368 items were generated, 



3

 

[26] 
 

INTRODUCTION 
Systemic mastocytosis (SM) is a disease characterized by infiltration 
of the bone marrow and other organs by neoplastic mast cells. SM 
patients present with a myriad of complaints, ranging from classic 
mediator release symptoms such as pruritus, flushing and 
anaphylaxis, to insidious symptoms such as osteoporosis, and 
constitutional symptoms such as fatigue.1 Many of these symptoms 
are difficult to quantify, hampering evaluation of treatment. 

Following the WHO criteria, SM is stratified in several subgroups 
reflecting mast cell load and prognosis.2 Indolent systemic 
mastocytosis (ISM) is the most prevalent subgroup of SM and is 
associated with a near normal life expectancy.3 For ISM patients 
mediator release symptoms form the highest burden of disease, 
although the symptomatology varies greatly between patients and is 
– moreover - not easily related to the mast cell burden.4 Some 
authors have suggested distinct clinical phenotypes of ISM that 
exhibit closely associated symptoms.5-7 

 Establishing validated patient-reported outcome measurement tools 
is an important first step in the validation of new treatment modalities 
for mastocytosis and can help in monitoring symptom severity in the 
outpatient setting. The 2007 consensus statement on grading 
severity of mastocytosis symptoms is based on the clinicians’ 
interpretation of symptom severity and the necessity of therapeutic 
intervention.8 However, this outcome measure forgoes patient 
reported outcome and the impact mastocytosis-related symptoms 
have on quality of life. So far, this outcome measure has not been 
widely adapted in clinical trials.9-11 Generic quality of life 
questionnaires have been used to measure patient-reported 
outcome, but generally lack the sensitivity and specificity of disease-
specific quality of life questionnaires.12 It is difficult to ascribe 
symptoms to mastocytosis without robust data on the prevalence of 
symptoms in the mastocytosis population. So far, only two large 
studies have looked at the prevalence of symptoms and areas of 
disability associated with mastocytosis, both in heterogeneous 
patient groups consisting of multiple subtypes of mastocytosis.4,13 

 

[27] 
 

The aim of our study was to develop a standardized and validated 
mastocytosis-specific quality of life questionnaire and symptom 
scoring form that can be used in trials evaluating therapeutic 
interventions. Consequently, we also report on the frequency of 
mastocytosis-related symptoms in a large (n= 164) well characterised 
and homogenous cohort of ISM patients. 

METHODS   
Patient selection 

Patients with a diagnosis of SM according to the WHO criteria with 
follow-up of at least one year were eligible for inclusion in the study.14 
Severe comorbidity affecting quality of life unrelated to mastocytosis 
was an exclusion criterion for patients to participate in the item 
generation and reduction phase. Patients were recruited for the item 
generation and reduction process from outpatient visits and 
telephone calls with individual patients. For the cross-sectional 
validation all 248 ISM patients known in the University Medical 
Centre Groningen were addressed by mail. The Medical Ethical 
Review Board of the University Medical Center Groningen declared 
that the study has been performed in accordance with regulations for 
publication of patient data. 

 

Development of the MQLQ: item generation 

The mastocytosis quality of life questionnaire (MQLQ) was designed 
using a standardized well-established multi-step method consisting of 
item generation, item reduction and cross-sectional validation.15 
Items were generated through literature study, expert consultation 
and discussions with two focus groups consisting of 6 ISM patients 
each. Literature study was performed in PubMed using the MeSH 
terms “systemic mastocytosis”, “symptoms”, “diagnosis” and “quality 
of life”. The focus group sessions consisted of semi-structured 
interviews in which patients were asked to address all possible 
aspects of mastocytosis that had a negative impact on their lives. 
Interviews were continued until saturation was achieved and no new 
items were being generated. A total of 368 items were generated, 



3

 

[28] 
 

removing duplicates, ambiguous items and combining related items 
resulted in 228 potentially important items. For some items several 
different types of phrasing were included to find the phrasing that 
best corresponds with patients experiences. These 228 items 
constituted the first preliminary MQLQ (pMQLQ1, online repository 
Table E1), which subsequently was used for the item reduction 
phase.  

 

Item reduction for the MQLQ 

The pMQLQ1 was presented to 49 patients with ISM, in addition to 2 
patients with smoldering systemic mastocytosis and 2 with 
aggressive systemic mastocytosis. The constituency of the patient 
group was chosen to reflect the epidemiology of systemic 
mastocytosis in clinical practice, both in the prevalence of subtypes 
of SM as in the major presenting symptoms. We asked patients to 
indicate which of the 228 items were troublesome and to indicate 
how discomforting each of the identified items was. The specific 
relevance of each item in relation to mastocytosis was stressed by 
adding the phrase “because of your mastocytosis” when inquiring 
about the item. The response options were "yes" or "no" for each 
item followed by a 5-point response option indicating the degree of 
importance related to that item. For each item, the proportion of 
people who labelled the item as troublesome (frequency), the mean 
importance score in those subjects indicating an item to be 
troublesome (mean importance, MI) and the product of the frequency 
and the mean importance (overall importance, OI) were calculated.16, 

17 The maximum possible OI if all 53 patients chose an item and 
rated it 5, would be 5.0. The 32 unique items with the highest OI in 
the overall group and 18 additional unique items with the highest OI 
in the subgroups of patients with SM and osteoporosis, urticaria 
pigmentosa (UP) and anaphylaxis were selected to ensure adequate 
applicability for all patient subgroups. These 50 items were converted 
to questions with 7-point response options, 0 corresponding to no 
symptoms and 6 reflecting worst possible impairment, forming the 
second preliminary MQLQ (pMQLQ2, online repository table E2). 
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Construction of the MSAF 

The preliminary mastocytosis symptom assessment form (pMSAF) 
was adapted from the validated Myelofibrosis Symptom Assessment 
Form.18 The adaption was based on expert opinion, literature review 
and feedback from ISM patients resulting in a two-step 22 items 
questionnaire. The first 16 items section details the severity of 
mastocytosis-associated symptoms, the second 6 items section 
measures the influence fatigue has on daily functioning. Symptoms 
were graded by severity on a 0 to 10 scale, with 10 being the worst 
possible burden. The frequency of flushing and paroxysmal mediator 
release was noted per month and year respectively. The applicability 
of the items and the grading system was assessed in a focus group 
of 23 ISM patients (online repository table E3). 

 

pMQLQ2 and pMSAF cross-sectional validation  

During the cross-sectional validation phase the scoring of the 
pMQLQ2 and pMSAF was compared to other independent measures 
of mastocytosis disease burden to establish the performance as a 
measuring tool. Data from the cross-sectional validation was used to 
establish domains for the pMQLQ2 and to identify redundant items in 
the pMSAF and pMQLQ2 based on intercorrelation of related items, 
face validity and factor loading during explorative factor analysis. The 
pMQLQ2, the pMSAF and the general quality of life questionnaire 
RAND-36, were sent to 248 ISM patients. The RAND-36 is a 36 item 
questionnaire that results in a physical and mental health summary 
score, the higher the score, the better the health related quality of 
life.19   Independent measures used for cross-sectional validation 
consisted of mast cell load parameters (basal serum tryptase (bsT), 
urinary methylhistamine (MH), urinary methylimidazole acetic acid 
(MIMA)), bone mineral density (BMD) of the lumbar spine and the 
consensus on grading of symptoms based on patient charts.8  

Biochemical parameters 

Serum tryptase levels were determined using the B12 assay 
(ImmunoCAP Tryptase, Thermo Fisher Scientific, Uppsala, Sweden). 
MH and MIMA urine samples were collected after an overnight fast, 
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discarding the first voiding after wakening. During the 24h before 
urine collection, patients were asked to refrain from histamine-rich 
foods and drinks. MH and MIMA were determined as described 
previously.20,21 

Bone mineral density, osteoporosis, anaphylaxis and UP 

BMD of lumbar spine (anterior-posterior projection at L1–L4) were 
measured using DXA (Hologic QDR Discovery, Waltman, MA, USA). 
Patients were categorized by the lowest T-score of the lumbar spine. 
Osteoporosis was defined as a T-score ≤ −2.5 SD. A history of 
anaphylaxis was established following the consensus criteria and 
systemic reactions to insect stings were graded according to the 
Müller criteria.22,23 The diagnosis of UP was based on dermatologic 
skin evaluation and skin biopsy results.  

Statistical analysis  

The identification of domains in the MQLQ was based on principal 
component analysis using Kaiser’s criterion >1 with oblimin rotation 
and face validity. Items with a factor loading < 0.4, or > 0.4 in more 
than one domain were removed from the factor analysis and 
subjected to face validity. Cross-sectional validity of the MQLQ was 
established by calculating the Spearman's rank correlation coefficient 
between the domains and total scores of the MQLQ, MSAF and the 
independent measures. Discriminant validity of the MQLQ was 
determined by calculating the Spearman's rank correlation coefficient 
between the pMQLQ2 and the RAND-36.  The redundancy of items 
in the pMSAF was established by the Spearman's rank correlation 
coefficient > 0.9 between items.  

  

 

[31] 
 

RESULTS   
MQLQ item reduction 

Of the 53 patients addressed, 38 (72%) returned filled out pMQLQ1 
questionnaires (online repository Table E3). After combining similar 
items 32 items formed the basis for the pMQLQ2 (online repository 
table E2 A), supplemented by 18 extra items with the highest overall 
importance in the subgroup analysis of SM patients diagnosed with 
UP (online repository table E2 B), anaphylaxis (online repository 
table E2 C) and osteoporosis (online repository table E2 D) 
especially relevant for these patient subgroups were selected. The 
total of 50 selected items formed the pMQLQ2 that was used in the 
cross-sectional validation.  

pMSAF focus group analysis 

Results from the 23 patients in the pMSAF focus group revealed a 
good spread in severity grading and reported symptoms, covering all 
symptoms and grades of severity, indicating that both the scale used 
and the items in the questionnaire are relevant for the ISM patient 
population. The layout of the pMSAF fields of flushing and 
paroxysmal mediator attacks were amended based on frequent filling 
out mistakes. The improved pMSAF was used for the cross-sectional 
validation phase.  

Characteristics of the cross-sectional validation 

Patients did not require assistance to complete the pMQLQ2 and 
pMSAF questionnaire and could do so in approximately 10 minutes. 
Of the 248 addressed patients, 164 returned filled out pMQLQ2, 
MSAF and RAND36 questionnaires (66%). The non-responder group 
consisted of 23 (9%) questionnaires missing more than 10% of the 
items and 61 (25%) unreturned questionnaires. Responders and 
non-responders exhibited a small but significant (P = 0.004) 
difference in body mass index (median: 26.3, IQR 23.6 - 29.0 and 
median: 24.2, IQR 22.5 - 27.7 kg/m2 respectively) and a near 
significant (P = 0.057) difference in age (mean: 44.7, SD± 13.7 and 
mean: 48.1, SD± 12.1 respectively) but no significant differences in 
baseline serum tryptase or gender. The characteristics of the 248 
addressed ISM patients are shown in online repository Table E4  
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pMQLQ2 domain identification during cross-sectional validation 

In explorative factor analysis of the results of the pMQLQ2 five items 
were removed from the factor analysis due to factor loading. The 
resulting 45 items were divided over 8 domains with a Kaiser-Meyer-
Olkin measure of sampling adequacy of 0.89 and a Bartlett's test of 
sphericity < 0.001. Based on face validity, two domains were 
combined to create the domain “Unfamiliarity” and four of the five 
items discarded during factor analysis were combined in the new 
domain “Triggers” (online repository Figure E1).The result of the 
domain identification process is the final MQLQ, consisting of 49 
items divided over 8 domains displaying a high internal consistency 
(Cronbach’s α >0.841, Table 1). 

pMSAF item reduction during cross-sectional validation 

The scoring of 13 of the 16 items in the first section of the pMSAF 
during the cross-sectional validation phase displayed low correlation 
between items (Spearman’s r: < 0.7), indicating that these items 
measure discrete symptoms of mastocytosis. The 3 items with a high 
correlation (Spearman’s r: > 0.9), indicating redundancy, were all 
related to fatigue. The item scoring fatigue in the past week 
correlated strongest with the impact of fatigue as measured in the 
second section of the MSAF and was included in the final 20 item 
MSAF, the other fatigue scoring items were discarded.  
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Table 1. The correlation between the individual domains of the 
mastocytosis quality of life questionnaire, independent measures 
(convergent validation) and the RAND-36 general quality of life 
questionnaire (discriminant validation).   

BMD: bone mineral density; Consensus skin grading: 2007 consensus on skin 
specific symptom grading for mastocytosis based on physician grading; Consensus 
mediator grading: 2007 consensus on mediator release symptom grading for 
mastocytosis based on physician grading; MSAF: mastocytosis symptom 
assessment form; MQLQ: mastocytosis quality of life questionnaire.  Müeller grade: 
grading of systemic reactions to hymenoptera stings according to Mueller criteria. 
RAND36  Energy-Fatigue: scoring of the RAND36 energy and fatigue scale.; 
RAND36 total score:  sum of the RAND36 physical and mental health summary 
scores. 

  

Domain Items 
(n) Cronbach’s α Convergent validation Discriminant validation 

Fatigue 12 0.958. 
MSAF fatigue score 

r 0.823 ; P < 0.001 

RAND36 Energy-Fatigue   
 r -0.789 ; P<0.001 

Anaphylaxis 6 0.841 
Müeller grade 

r 0.352 ; P<0.001 

RAND36 Total score 
r -0.317 ; P<0.001 

Skin 6 0.917 Consensus skin grading  
r  0.357 ;P<0.001 

RAND36 Total score  
r -0.320; P<0.001 

Bones 5 0.855 Lumbar BMD 
 r 0.207 ; P: 0.011 

RAND36 Total score  
r -0.547 ; P<0.001 

Unfamiliarity 7 0.846 - RAND36 Total score  
r -0.513; P<0.001 

Flushing 3 0.904 
Consensus mediator 

grading 
r 0.474 ; P< 0.001 

RAND36 Total score 
r -0.526 ; P<0.001 

General 
Symptoms 6 0.854 

Consensus mediator 
grading  

r 0.591 ; P<0.001 

RAND36 Total score 
r -0.659 ; P<0.001 

Triggers 4 0.865 - 
RAND36 Total score 

r -0.616 ; P<0.001 
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The final MQLQ and MSAF 

The summarized items of both the final MQLQ and MSAF 
questionnaires are displayed in Table 2 and 3 respectively. Briefly, 
the MQLQ is divided into 8 domains: “fatigue and mental health” 
focuses on the burden of fatigue and concentration problems, the 
domain “anaphylaxis” measures the burden of anaphylactic reactions 
and the impact of carrying an epinephrine auto injector, “skin 
symptoms” documents the burden of pruritus and the aesthetic 
impact of  UP, “bone symptoms” measures the impact of 
osteoporosis, “unfamiliarity” consists of items focussed on the burden 
exacted by the ignorance of care-takers and the social environment 
concerning mastocytosis, “flushing” measures the burden of flushing 
attacks, “general symptoms” measures the impact of gastrointestinal 
symptoms, fear of a worsening prognosis and back pain, the final 
domain “triggers” documents the burden of triggers such as alcohol 
and temperature changes.  
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Table 2:  The scoring of the 49 item final mastocytosis quality of life 
questionnaire by 164 indolent systemic mastocytosis patients, sorted 
on overall importance.   

 

I Fatigue and mental health II Anaphylaxis 

III Bone symptoms IV Unfamiliarity 

V Flushing VI General symptoms 

VII Skin symptoms VIII Triggers 

Domain Short item descriptions % MI OI 

I Debilitating fatigue 84 3.1 2.6 

I Decreased stamina 76 2.5 1.9 

I Feeling worn-out after only mild exertion 75 2.5 1.9 

I Clouding of consciousness 75 2.2 1.6 

I Reduced ability to concentrate 72 2.1 1.5 

I Inability to pay attention to conversations 73 2 1.4 

I Impaired short term memory 70 2.1 1.4 

I Social life suffering under mastocytosis 69 2 1.4 

I Needing to go to bed earlier on workdays 61 1.9 1.2 

I Reduced capability to work under stressful 
conditions 62 1.8 1.1 

I Suffering from somber feelings 70 1.6 1.1 

I Work requiring more energy 58 1.9 1.1 

II Fear when spotting a bee or wasp 86 3.4 3 

II Worrying about treatment of anaphylaxis while 
travelling 81 2.8 2.3 

II Having to rely on family members during 
anaphylaxis 68 2.4 1.6 
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Domain Short item descriptions % MI OI 

II The burden of carrying a epinephrine auto-
injector  68 2 1.4 

II Anaphylactic attacks being stressful  54 1.9 1 

II Family’s anxiety when spotting a bee or wasp 46 2.2 1 

II The burden of anaphylactic reactions 52 1.9 1 

III Fear of falling and incurring fractures 70 1.9 1.4 

III Avoiding certain activities for fear of fractures    54 2 1.1 

III Avoiding lifting for fear of back pain or fractures. 62 1.7 1.1 

III Fear of incurring fractures while sporting 66 1.5 1 

III Height loss 59 1.7 1 

IV Lack of knowledge of mastocytosis by some 
physicians 82 2.9 2.4 

IV The difficulty for others to understand 
mastocytosis 83 2.7 2.3 

IV Fear of doctors prescribing a drug triggering 
anaphylaxis 75 1.9 1.5 

IV Incomprehension of mastocytosis by your social 
surrounding 68 1.9 1.3 

IV Physician unfamiliarity with mastocytosis 
hindering treatment 62 1.8 1.1 

V A feeling of intense, glowing heat  75 2.6 2 

V Flushing attacks 75 2.2 1.6 

V Physically exhausting flushing attacks 69 2 1.4 

VI Uncertainty about the course of your 
mastocytosis 92 3 2.7 
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Domain Short item descriptions % MI OI 

VI Uncertainty whether or not a symptom fits 
mastocytosis 89 3 2.6 

VI Fear of progression  91 2.6 2.4 

VI Frustration by the current lack of curative 
treatment  83 2.5 2.1 

VI Lower back pain 77 2.4 1.9 

VI Abdominal pain 68 1.8 1.2 

VI Diarrhea 64 1.8 1.1 

VII Pruritus 81 2.5 2.1 

VII Skin abnormalities increasing in number or size 
over time 72 2.2 1.6 

VII Skin abnormalities becoming more visible over 
time 71 2.1 1.5 

VII Embarrassment for your skin abnormalities 67 1.9 1.3 

VII Skin abnormality being cosmetically 
unappealing 64 1.8 1.2 

VII Nocturnal pruritus 65 1.7 1.1 

VIII Temperature change as a trigger for 
mastocytosis symptoms 76 2.7 2 

VIII Mental stress being as a trigger for 
mastocytosis  71 2.2 1.5 

VIII Physical stress as a trigger for mastocytosis 67 2.1 1.4 

VIII Reduced capability or inability to drink alcohol 60 1.7 1 

% = Percentage of patients reporting this as an issue; MI = mean importance score 
ranging in burden from 0 (absent) to 6 (most severe); OI = overall importance 
score, the frequency of the symptom multiplied with the mean importance.  
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Table 3:  The items of the final mastocytosis symptom assessment form and the 
scoring of these items by 164 indolent systemic mastocytosis patients. 

Itchy skin 83 4.48 3.73 
Dizziness 69 3.93 2.72 
Headache 72 4.16 2.99 
Fatigue  (during the last week) 81 5.42 4.40 
Runny nose 57 4.07 2.33 
Shortness of breath 58 4.00 2.31 
Chest pain/palpitations 61 3.25 1.98 
Nausea/vomiting 36 3.55 1.26 
Diarrhea, stomach ache, cramps 68 4.25 2.87 
Bone pain/ muscle pain 80 5.17 4.14 
Concentration problems 69 4.37 3.02 
Depression, somberness 60 3.59 2.17 

 Percentage > 
0 

Mean, SD 

Attacks, with or without loss of 
consciousness, per month 

26% 1.6± 7.2 

Flushing, per week 59% 4.7 ± 10.2 

%= Percentage of patients reporting this as an issue; MI = mean importance score 
ranging in burden from 0 (absent) to 10 (most severe); OI = overall importance 
score, the frequency of the symptom multiplied with the mean importance.  

  

Step 2: The influence fatigue has, scale from 0 to 10, 
on: % MI OI 

Activities (general) 70 4.96 3.49 
Mood/temper 69 3.99 2.77 
Mobility 56 4.40 2.48 
Chores 67 4.89 3.27 
Relationships  57 4.35 2.48 
Happiness 59 4.35 2.58 
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The first section of the final MSAF consists of 14 items scoring 
pruritus, dizziness, headache, fatigue, flushing, mediator release 
attacks, dyspnea, rhinorrhea, palpitations, nausea and vomiting, 
abdominal pain, bone pain, concentration problems and depression. 
The second section of 6 items measures the impact of fatigue on 
daily functioning. 

 

Cross-sectional validation of the MQLQ and MSAF 

The scoring of the MQLQ domains “bones’, “skin symptoms” and 
“anaphylaxis” differed significantly (P<0.001) between patients with 
and without osteoporosis, UP and a history of anaphylaxis 
respectively. Moreover, the MQLQ domain outcomes correlated 
significantly with independent measures such as the consensus on 
grading of skin and mediator symptoms, lumbar BMD and MSAF 
fatigue scores (Table 1), indicating that the MQLQ domain scores are 
responsive to objective markers of mastocytosis.  

 

Additionally, strong significant correlations were found between the 
total scores of the MSAF and MQLQ and the grading of skin and 
mediator release symptoms based on the earlier established 
consensus statement8, but not the mast cell load parameters (Table 
4), indicating that the total scores of the MSAF and MQLQ both 
correspond with disease severity. The discriminative capability of the 
MQLQ domains compared to the RAND-36 is adequate (Spearman’s 
r < 0.7) for all but the “fatigue and mental health” domain 
(Spearman’s r< -0.789, Table 1). 

Prevalence of symptoms in the ISM population 

The variability of reported symptoms, severity and burden between 
patients was large. The overall and mean importance of the 12 
highest scoring items of the final MQLQ is given in figure 1B, with all 
items displayed in Table 2. Of note is the high burden exacted by the 
fear of wasps (a burden for 86.1% of patients, with an average 
scoring (MI) of 3.43 resulting in an overall importance (OI) of 2.95) 
and fatigue (a burden for 83.6% of patients, with an MI of 3.1 
resulting in an OI of 2.6). No domain of the MQLQ scored 
significantly higher than the other domains. 
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Table 4: Correlations between total scores of the mastocytosis 
quality of life questionnaire, the mastocytosis symptom assessment 
form and independent  measures.  

 Tryptase MH MIMA Mediator 
grading 

Skin 
grading 

MQLQ 
total 

score 

rs .081 .100 .141 .568 .399 

P: .359 .255 .108 .000 .000 

MSAF 
total 

score 

rs -.003 .109 .027 .559 .462 

P: .980 .386 .834 .000 .000 

Abbreviations: Skin grading: 2007 consensus on skin specific symptom grading for 
mastocytosis based on physician grading; Mediator grading: 2007 consensus on 
mediator release symptom grading for mastocytosis based on physician grading; ; 
MH: methylhistamine; MIMA: methylimidazole acetic acid;  MSAF: mastocytosis 
symptom assessment form; rs: Spearman's rho. 

The frequency and mean scoring of only the weekly mediator 
symptoms by the MSAF is displayed in Figure 1A, with the scoring of 
all individual items listed in Table 3.  For the MSAF the highest 
scoring items were related to the severity of fatigue or 
musculoskeletal pain, but all items were relevant for at least 35% of 
the study population. Nausea and vomiting was the symptom with the 
lowest overall importance (OI: 1.26) resulting from the infrequency of 
this symptom, affecting only 35.5% of the population. Nevertheless 
the scoring of nausea and vomiting in symptomatic patients was 
high, with a mean importance (MI) of 3.55. The presence of 
osteoporosis, anaphylaxis and UP was not related to significantly 
different total MQLQ or MSAF scores (P > 0.134) and the domains of 
the MQLQ displayed statistical significant positive intercorrelation (P 
< 0.003, Spearman’s r:  0.234 - 0.747), only the correlation between 
the domains “anaphylaxis” and “skin symptoms” was not significant 
(P: 0.052, Spearman’s r: 0.159).  
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Figure 1: Severity and frequency of the 12 most important items as 
measured by the mastocytosis symptom assessment form (A) and 
the mastocytosis quality of life questionnaire (B) in 164 indolent 
systemic mastocytosis patients. 
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Discussion 

The wide variety in symptoms and burdens experienced by this study 
population of patients with systemic mastocytosis illustrates the 
frustration patients experience in dealing with their disease and 
underlines the need for standardised measurement tools that 
encompass the patients’ perspective. We report on the stepwise 
construction and cross-sectional validation of two patient-reported 
outcome measurements for mastocytosis: the MQLQ, the first tool to 
measure the burden of mastocytosis on quality of life and the MSAF 
for the documentation of symptom severity. 

The items generated and selected for the final MQLQ and MSAF 
reveal several areas of attention that have not been traditionally 
focussed upon to improve the quality of life for mastocytosis patients, 
such as the need for comprehensive physician awareness of 
mastocytosis, the debilitating burden of fatigue and the impact of the 
uncertainty surrounding mastocytosis symptoms. The percentage of 
patients reporting any severity of symptoms in the MSAF are largely 
consistent with the previous reported symptom frequencies in the US 
13  and French 4 patient population. Small differences in frequency 
(<15%) were reported for pruritus, dizziness, headache, fatigue, 
diarrhea, bone and muscle pain, concentration problems, depression 
and flushing suggesting a similar patient population. The high 
frequency and impact of fatigue in all three patient populations 
endorses the extra attention the MSAF extends to this symptom. 
Although the patient reported symptom “anaphylaxis” was more 
prevalent in both the US and French mastocytosis populations (26% 
in our population compared to 41% and 44% respectively) we feel 
that 26% is an accurate representation as this corresponds with 
previous published frequencies of physician diagnosed anaphylaxis 
in mastocytosis.24, 25  

Dissimilarly, the items with the highest impact on quality of life in our 
population differ from a previous study reporting a significant burden 
from pollakiuria and aerophagia.4 In concordance with our own 
clinical experience, symptoms such as pollakiuria and aerophagia 
were infrequent and had a low impact on our Dutch population 
(online repository Table E1). The underlying cause for this 
discrepancy remains unclear, but could reflect a difference in 
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baseline patient populations or patients perception on symptoms 
associated with mastocytosis. 

  

The domains selected for the final MQLQ exhibit a high internal 
consistency as evidenced by the Cronbach’s α, indicating that each 
of the items in the domain measures the same underlying construct. 
Specific domains of the MQLQ displayed strong correlations with 
associated independent measurements. Moreover, the MQLQ can 
differentiate between patients with and without anaphylaxis, 
osteoporosis and UP, supporting the notion that the MQLQ can 
accurately measure these specific aspects of mastocytosis. The total 
scores of both the MQLQ and the MSAF correlated strongly with the 
previously established 2007 consensus criteria on physician 
symptom scoring,8 indicating that these patient outcome measures 
are compatible with the existing consensus. An advantage of the 
MQLQ and the MSAF in comparison to the consensus scoring is that 
they are filled out by patients instead of relying on the clinical 
judgement of the physician, making them a convenient and rapid 
adjuvant to the consensus criteria. The moderate correlation between 
the MQLQ and the general quality of life questionnaire (RAND-36) 
reveals that the MQLQ measures additional aspects of mastocytosis, 
stressing the need for a disease-specific quality of life questionnaire. 
The high correlation between the domain “Fatigue, Mental Health” 
and the RAND-36 domain “Fatigue-Energy” is expected as both are 
designed to measure a similar variable.   

Several studies have speculated on clinical phenotypes of systemic 
mastocytosis associated with specific symptoms.6,7 We report no 
association between the presence of UP, osteoporosis or 
anaphylaxis and the total scores of the MQLQ and MSAF despite the 
earlier noted significant difference in the corresponding domain 
scores. Moreover, nearly all domains expressed significant positive 
intercorrelation, further supporting that these symptoms and domains 
do not reflect specific disease phenotypes but are applicable to all 
ISM patients and reflect disease severity and patients’ perspectives.  

A limitation of the current study inherent to mastocytosis is the lack of 
an all-encompassing independent measure for mastocytosis severity. 
The data of this study confirm earlier reports that mast cell burden 
does not correlate with the severity of mastocytosis-associated 
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symptoms.4 We have tried to overcome this drawback by using 
separate independent measurements for the domains of the MQLQ, 
although these were not applicable to all domains. Another limitation 
of the MQLQ is that not all domains may be responsive to therapeutic 
interventions: the unfamiliarity of family and care providers with 
mastocytosis is presumably not affected by clinical trials. As such, 
the MQLQ domain “unfamiliarity” of the MQLQ is suggested to be 
optional for drug trials. The MQLQ was developed and validated in a 
Dutch population of mastocytosis patients; validation of the English 
translation is currently planned.  Additionally, the cross-sectional 
validation was performed in only ISM patients, care should be taken 
in using these outcome measures in CM or ASM patient populations. 
Finally, we only describe the cross-sectional validation of the MQLQ 
and MSAF: longitudinal validation of both outcome measures is 
currently underway in a phase II trial (ClinicalTrials.gov Identifier: 
NCT01920204).  

In summary, we present the first disease-specific quality of life 
questionnaire for mastocytosis patients (MQLQ) and a short and 
convenient patient reported symptom scoring form; the MSAF. Both 
instruments express good measurement properties and offer 
complementing information about the severity of mastocytosis 
symptoms and the impact of mastocytosis symptoms on the quality 
of life. The results from the cross-sectional validation underline the 
burden exacted by fatigue and anaphylaxis on ISM patients. The 
MQLQ and MSAF are well suited for trials in ISM patients in which 
quality of life or the severity of symptoms are of interest. Additionally, 
the MQLQ and MSAF could be used to monitor and guide the effects 
of treatment and patient education in the outpatient setting. The 
preliminary English translations of the MSAF and MQLQ are 
available online as supplementary material.   
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