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Abstract
Background: In indolent systemic mastocytosis (ISM), several risk factors of disease
progression have been identified. Previous studies, performed with limited patient
numbers, have also shown that the clinical course in ISM is stable and comparable
to that of cutaneous mastocytosis (CM). The aim of this project was to compare the
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prognosis of patients with ISM with that of patients with CM.
Methods: We employed a dataset of 1993 patients from the registry of the
European Competence Network on Mastocytosis (ECNM) to compare outcomes
of ISM and CM.
Results: We found that overall survival (OS) is worse in ISM compared to CM.
Moreover, in patients with typical ISM, bone marrow mastocytosis (BMM), and
smoldering SM (SSM), 4.1% of disease progressions have been observed (4.9% of progressions in typical ISM group, 1.7% in BMM, and 9.4% in SSM). Progressions to advanced SM were observed in 2.9% of these patients. In contrast, six patients with CM
(1.7%) converted to ISM and no definitive progression to advanced SM was found. No
significant differences in OS and event-free survival (EFS) were found when comparing ISM, BMM, and SSM. Higher risk of both progression and death was significantly
associated with male gender, worse performance status, and organomegaly.
Conclusion: Our data confirm the clinical impact of the WHO classification that separates ISM from CM and from other SM variants.
KEYWORDS

cutaneous mastocytosis, indolent systemic mastocytosis, prognostication, survival, WHO
classification

and almost always with bone marrow (BM) involvement.1-7 Indolent

1 | I NTRO D U C TI O N

SM (ISM) has the highest prevalence.1-5 Bone marrow mastocytosis
(BMM) represents a subvariant of ISM.1-4 In these patients, no skin

Mastocytosis is a rare hematologic disease characterized by abnor-

lesions are detectable and the MC burden as well as serum trypt-

mal accumulation and expansion of tissue mast cells (MCs) in various

ase levels are usually low. Recently, the smoldering subtype of SM

organs.1-5 According to World Health Organization (WHO) criteria,

(SSM), a former provisional ISM subvariant, has been designated as

indolent and advanced forms of mastocytosis can be distinguished.1-4

a distinct variant of SM by the WHO.1,2,4 Advanced mastocytosis

Cutaneous mastocytosis (CM) is typically found in childhood but can

includes aggressive SM (ASM), MC leukemia (MCL), and SM with an

also be detected in adults. When detected in children, CM often

associated hematologic (non-MC) neoplasm (SM-AHN).1-4 The diag-

1-5

resolves spontaneously before adolescence.

Most adult patients

have systemic mastocytosis (SM), often presenting with skin lesions

nosis of mastocytosis is established in a stepwise approach using the
WHO classification and related diagnostic criteria.1-12
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GR APHIC AL ABSTR ACT
Division of mastocytoses according to updated WHO Classification is clinically relevant. Overall survival is worse in indolent systemic
mastocytosis compared to cutaneous mastocytosis. Trephine biopsy is necessary to distinguish indolent systemic mastocytosis from
cutaneous mastocytosis.

In a majority of patients with mastocytosis, including CM, ISM,
and SSM, the clinical course remains stable over years or even decades.1-4,7,13-16 This contrasts with the smaller group of advanced

2 | PATI E NT S A N D M E TH O DS
2.1 | Patients´ characteristics

SM, including ASM and MCL, where most patients show a more
or less rapid progression of disease, resulting in organ dam1-4,6,7,13-16

age.

A total of 1993 patients entered into the ECNM registry were ana-

During the last decade, several clinical, serological,

lyzed (all the nonadvanced SM patients registered at the ECNM reg-

cytomorphological, immunological, and molecular factors have

istry at the time of the study; Figure S1). Patients had typical ISM

been reported to be of prognostic importance in CM and SM.1-5,16-

(n = 813), SSM (n = 56), BMM (n = 474), CM (n = 359; mastocytoma

31

excluded), and mastocytosis in the skin (MIS; n = 291). MIS is a pro-

A number of these prognostic variables have been included in the
1-5

WHO classification.

visional diagnosis when no BM results are available in adults.33 In

The WHO classification of mastocytosis was initially coined in

all cases, no C-findings were found, so ASM was always excluded.

20013 and has been refined in 2008 and 2016.1,2,4 The correct clas-

To analyze overall survival (OS), all patients with a follow-up of at

sification of mastocytosis is important because it serves as a major

least 1 day were included. As a result, the dataset for analyzing OS

tool of prognostication. In the 2016 update of the WHO classifica-

consisted of 1538 patients. The MIS cohort was excluded when cal-

tion, nonadvanced group was split into patients with typical ISM,

culating event-free survival (EFS). Thus, the dataset for this analysis

patients with SSM, and patients with BMM, a subset that is still

consisted of 1325 patients. Detailed patients´ characteristics are

considered to represent a provisional subentity of typical ISM.1,2,4

shown in Tables 1 and 2. All patients provided written informed con-

However, so far, the clinical implications of the updated WHO classi-

sent to participate.

fication have not been analyzed in detail.
The aim of this current project was to compare the prognosis
of patients with typical ISM with that of patients with SSM, BMM,
and CM regarding OS and EFS, and to perform univariate and mul-

2.2 | Clinical and laboratory parameters assessed
at diagnosis

tivariate analysis of factors associated with disease progression in
these subgroups of patients. To meet this aim, we examined data

Clinical and laboratory parameters captured at diagnosis included age,

in 1993 patients with mastocytosis collected in the dataset of the

gender, performance status (Eastern Cooperative Oncology Group;

registry of the European Competence Network on Mastocytosis

ECOG), presence of skin lesions, organomegaly, serum tryptase level,

(ECNM).19,32 Details concerning the ECNM registry have been de-

white blood cell count (WBC), platelet count (PLT), hemoglobin (Hb),

scribed recently by us19 and are summarized in the Supplemental

alkaline phosphatase (ALP), presence of MC infiltrates in BM sec-

Appendix.

tions, and presence of KIT mutation in codon 816 in BM cells.

1930
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2.3 | Estimation of survival

significant differences in the presence of MC infiltrates in BM biopsy
sections (P < .001 for ISM vs BMM; P = .006 for ISM vs SSM). These

Comparisons of patients´ characteristics in WHO subgroups (ISM vs

results are summarized in Tables 1 and 2.

BMM vs SSM vs CM)1,2,4 were performed using Fisher's exact test
for categorical variables and the Mann-Whitney U test for continuous variables. Primary endpoints were OS and EFS. OS was calculated from the date of diagnosis to the date of death or last visit.

3.3 | Laboratory parameters also differ when
comparing ISM with CM and MIS

EFS was defined as the time from the date of diagnosis to the date
of progression to more advanced or aggressive forms of mastocyto-

Patients with ISM differed from patients with CM, adulthood CM

sis, death, or last visit. Survival estimates were established according

(aCM; CM in patients over 18 years of age) and MIS in serum tryptase

to the method of Kaplan and Meier and compared across different

levels (medians: ISM 35.0 ng/mL; CM 7.6 ng/mL; aCM 9.2 ng/mL;

diagnostic variants using the log-rank test. Patients´ characteristics

MIS 12.0 ng/mL; P < .001 for comparisons: ISM vs CM, ISM vs aCM,

and diagnoses were evaluated for association with survival using

and ISM vs MIS), and presence of the KIT mutation D816V in BM

univariate and multivariate Cox regression analyses. P < .05 were

cells (P < .001 for the comparisons ISM vs CM and ISM vs aCM).

considered significant, and the outcomes were accompanied by 95%

Differences in Hb levels and PLT counts were marginal, but statisti-

confidence intervals (CI).

cally significant. An interesting observation was that there was no
significant difference in these parameters when comparing typical
ISM with MIS patients. However, statistically significant differences

3 | R E S U LT S

were found between patients with typical ISM and patients with

3.1 | Age and gender of patients with ISM and
comparison to other forms of mastocytosis

MIS concerning ALP (ISM: median 75.0 U/L; MIS: median 66.0 U/L;
P = .014), performance status (P = .001), presence of splenomegaly
(ISM: 3.6%; MIS: 0%; P = .007), and lymphadenopathy (ISM: 1.1%;
MIS: 5.8%; P < .001). These results are summarized in Table 2.

Patients with ISM differed from patients with CM or MIS regarding age (ISM: median age 45.0 years; CM: median 23.0 years; MIS:
median 42.0 years; P < .001 for ISM vs CM; P = .013 for ISM vs MIS).
ISM, BMM, and SSM patients were exclusively adults; patients with

3.4 | Comparison of clinical parameters in patients
with ISM, BMM, and SSM

CM consisted of 55% adults and 45% children. As per definition, patients diagnosed with MIS included only adults as children with skin
1-3

lesions are usually classified as CM without BM studies.

As expected, given the WHO requirements for the SSM classifica-

Patients

tion, patients with ISM differed from patients with SSM in the fre-

with ISM were significantly younger than patients with BMM or SSM

quency of documented organomegaly. Organomegaly (B-finding)

(ISM: median 45.0 years; BMM: 50.0 years; SSM: 52.0 years; P < .001

was thus more prominent in the SSM subgroup than in ISM patients

for both comparisons: ISM vs BMM and ISM vs SSM). Performance

(splenomegaly: ISM 3.6%, SSM 52.9%, P < .001; hepatomegaly: ISM

status was significantly different in these forms of mastocyto-

4.4%, SSM 41.2% yes, P < .001; and lymphadenopathy: ISM: 1.1%

sis (the best in BMM, worse in SSM; P < .001 for all comparisons).

yes; SSM: 15.7% yes; P < .001). There were also significant differ-

Furthermore, patients with typical ISM differed from patients with

ences in skin involvement (P < .001 for ISM vs SSM) (Table 1).

BMM concerning gender distribution (ISM: 65.2% women; BMM:
42.4% women; P < .001) (Tables 1 and 2).

3.2 | Comparison of laboratory parameters in
patients with ISM, BMM, and SSM

3.5 | Overall survival is better in patients with CM
compared to patients with ISM
One thousand five hundred thirty-eight patients were analyzed for
OS. Median follow-up of patients with ISM (n = 655) was 4.3 years

Patients with ISM had significantly higher tryptase levels compared

(range 0.0-31.4). Twenty-two patients (3.4%) died during this period.

to BMM patients and significantly lower tryptase levels compared to

Causes of death were disease-related (n = 5; progression to more

SSM patients (ISM: median 35.0 ng/mL; BMM: median 27.0 ng/mL;

advanced SM); cardiovascular (n = 7); secondary cancer (n = 6); un-

SSM: median 200.0 ng/mL; P < .001 in comparisons: ISM vs BMM,

known (n = 4). Median OS was 28.4 years (95% CI: 24.1-32.7 years).

ISM vs SSM, and BMM vs SSM). Moreover, ISM patients differed

Median follow-up of patients with BMM (n = 377) was 3.2 years

from BMM and SSM patients concerning ALP activity levels (ISM:

(range 0.0-20.5). Thirteen patients (3.4%) died in this group. Causes

median 75.0 U/L; BMM: median 71.9 U/L; SSM: median 114.0 U/L;

of death were secondary cancer (n = 4); cardiovascular (n = 4); liver

P < .001 for comparison ISM vs SSM). Differences in Hb levels and

failure (n = 1); unknown (n = 4). Median OS was 19.9 years (95% CI:

PLT counts were marginal, but statistically significant. There were

15.2-24.7) in the BMM group. Median follow-up of patients with

|
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TA B L E 1 Patients’ characteristics. Data of patients with indolent systemic mastocytosis (ISM), bone marrow mastocytosis (BMM), and
smoldering systemic mastocytosis (SSM)
Characteristics

Statistics/categories

Age (y) (n = 1085)

Median (5. perc; 95. perc)

45.0 (24.0; 67.0)

50.0 (27.0; 70.0)

Serum tryptase (ng/mL)
(n = 1028)

Median (5. perc; 95. perc)

35.0 (8.9; 183.0)

27.0 (11.0; 128.0)

WBC (/μL) (n = 1027)

Median (5. perc; 95. perc)

Hemoglobin (g/dL)
(n = 1032)

Median (5. perc; 95. perc)

Platelets (×103/μL)
(n = 1025)

Median (5. perc; 95. perc)

Alkaline phosphatase
(U/L) (n = 873)

Median (5. perc; 95. perc)

Gender (n = 1085)

Women

427 (65.2%)

Men

228 (34.8%)

0—Normal activity

380 (58.0%)

270 (71.6%)

15 (28.3%)

1—Symptoms, but fully
ambulatory

255 (38.9%)

96 (25.5%)

32 (60.4%)

2—Symptoms, but in bed
<50% of the day

9 (1.4%)

6 (1.6%)

5 (9.4%)

3—Needs to be in bed
>50% of the day, but not
bedridden

5 (0.8%)

3 (0.8%)

0 (0.0%)

5—Unknown

6 (0.9%)

2 (0.5%)

1 (1.9%)

Performance status
(WHO) (n = 1085)

Typical skin involvement
(n = 1085)
MC infiltrates in BM
biopsy (n = 1085)

75.0 (45.0; 146.0)

52.0 (30.0; 73.0)

<.001

<.001

200.0 (29.5; 575.0)

<.001

<.001

.397

.940

<.001

.004

<.001

<.001

114.0 (56.0; 340.0)

.133

<.001

160 (42.4%)

31 (58.5%)

<.001

.370

217 (57.6%)

22 (41.5%)
<.001

<.001

<.001

<.001

<.001

0.006

.614

.636

.735

<.001

.644

<.001

1.000

.279

.189

<.001

6 400.0 (3 900.0; 10
600.0)
14.4 (12.3; 16.4)
247.0 (162.0; 380.0)
71.8 (44.5; 129.0)

6900.0 (2 900.0;
12 600.0)
13.2 (10.4; 16.6)
230.0 (112.0;
409.0)

0 (0%)

43 (81.1%)

377 (100%)

10 (18.9%)

Yes

561 (85.6%)

284 (75.3%)

50 (94.3%)

Noa

68 (10.4%)

77 (20.4%)

Yes
No

0 (0.0%)

26 (4.0%)

16 (4.2%)

3 (5.7%)

428 (65.6%)

274 (72.9%)

34 (64.2%)

77 (11.8%)

44 (11.7%)

4 (7.5%)

147 (22.5%)

58 (15.4%)

15 (28.3%)

Yes

23 (3.6%)

15 (4.0%)

27 (52.9%)

No

603 (95.1%)

352 (94.9%)

24 (47.1%)

8 (1.3%)

4 (1.1%)

0 (0.0%)

Yes

28 (4.4%)

19 (5.1%)

21 (41.2%)

No

597 (94.3%)

347 (93.8%)

29 (56.9%)

8 (1.3%)

4 (1.1%)

1 (2.0%)

Yes

419 (67.0%)

65 (53.7%)

23 (56.1%)

No

38 (6.1%)

6 (5.0%)

4 (9.8%)

168 (26.9%)

50 (41.3%)

14 (34.1%)

Yes

7 (1.1%)

8 (2.2%)

8 (15.7%)

No

590 (93.4%)

341 (93.7%)

37 (72.5%)

35 (5.5%)

15 (4.1%)

6 (11.8%)

Unknown
Lymphadenopathy
(n = 1047)

269.0 (179.0;
396.0)

P**

0 (0%)

Unknown
Darier sign positive
(n = 787)

13.9 (12.0; 16.0)

P*

655 (100%)

Unknown
Hepatomegaly (palpable)
(n = 1054)

6600.0 (4 160.0;
10 900.0)

SSM

Yes

Not done
Spleen (palpable)
(n = 1056)

BMM

No

Not donea
KIT mutation D816V in
BM (n = 1081)

ISM

Unknown
Note: Dataset for overall survival.

Abbreviations: BM, bone marrow; MC, mast cell; WBC, white blood count.
a

Patients without MC infiltrates in the bone marrow biopsy or with no bone marrow biopsy had MCs found in the bone marrow blood smear;
therefore, the diagnosis of ISM or BMM has been established.
*ISM vs BMM.
**ISM vs SSM.
Bold P-values are statisticly significant.
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TA B L E 2 Patients’ characteristics. Data of patients with indolent systemic mastocytosis (ISM), cutaneous mastocytosis (CM), adulthood
CM (aCM) and mastocytosis in the skin (MIS)
Characteristics

Statistics/
categories

Age (yrs)
(n = 1108)

Median (5.
perc; 95. perc)

45.0 (24.0; 67.0)

23.0 (0.6; 60.0)

37.0 (22.0; 60.0)

Serum tryptase
(ng/mL)
(n = 1007)

Median (5.
perc; 95. perc)

35.0 (8.9; 183.0)

7.6 (2.7; 27.8)

9.2 (2.7; 26.9)

WBC (/μL)
(n = 966)

Median (5.
perc; 95. perc)

6 600.0 (4 160.0;
10 900.0)

7 000.0 (4 510.0;
12 800.0)

Hemoglobin (g/dL)
(n = 975)

Median (5.
perc; 95. perc)

13.9 (12.0; 16.0)

13.5 (10.8; 15.9)

Platelets (×103/μL)
(n = 967)

Median (5.
perc; 95. perc)

269.0 (179.0;
396.0)

276.5 (173.0;
434.0)

258.0 (173.0;
386.0)

Alkaline
phosphatase
(U/L) (n = 754)

Median (5.
perc; 95. perc)

75.0 (45.0;
146.0)

76.0 (40.0;
357.0)

68.0 (40.0;
148.0)

Gender (n = 1108)

Women
Men

228 (34.8%)

99 (40.9%)

41 (30.8%)

74 (35.1%)

Performance
status (WHO)
(n = 1106)

0—Normal
activity

380 (58.0%)

166 (68.9%)

79 (59.8%)

153 (72.9%)

1—Symptoms,
but fully
ambulatory

255 (38.9%)

74 (30.7%)

52 (39.4%)

53 (25.2%)

2—Symptoms,
but in bed
<50% of the
day

9 (1.4%)

0 (0.0%)

0 (0.0%)

2 (1.0%)

3—Needs to be
in bed >50%
of the day, but
not bedridden

5 (0.8%)

0 (0.0%)

0 (0.0%)

0 (0.0%)

4—Unable to
get out of bed

0 (0.0%)

0 (0.0%)

0 (0.0%)

1 (0.5%)

C-kit mutation
D816V in BM
(n = 1103)

CM

427 (65.2%)

aCM

143 (59.1%)

MIS

6300.0 (4 510.0;
12 800.0)
13.9 (12.1; 15.9)

92 (69.2%)

P*

P**

42.0 (17.0; 69.0)

<.001

<.001

.013

12.0 (2.7; 64.0)

<.001

<.001

<.001

6 690.0 (4 410.0;
11 000.0)

.025

.484

.343

13.8 (11.7; 15.8)

<.001

.807

.194

254.0 (183.0;
390.0)

.022

.081

.231

66.0 (42.0;
135.0)

.126

.063

.014

.101

.423

1.000

.007

.409

.001

<.001

<.001

<.001

<.001

<.001

<.001

.113

.600

.007

.845

.644

.829

.761

.240

.337

137 (64.9%)

6 (0.9%)

1 (0.4%)

1 (0.4%)

1 (0.5%)

Yes

561 (85.6%)

2 (0.8%)

2 (1.5%)

0 (0.0%)

No

68 (10.4%)

133 (55.0%)

Not done

26 (4.0%)

107 (44.2%)

5—Unknown
MC infiltrates
in BM biopsy
(n = 1108)a

ISM

128 (96.2%)
3 (2.3%)

10 (4.7%)
201 (95.3%)

Yes

428 (65.6%)

24 (10.0%)

24 (18.3%)

7 (3.3%)

No

77 (11.8%)

81 (33.8%)

79 (60.3%)

9 (4.3%)

147 (22.5%)

135 (56.3%)

28 (21.4%)

195 (92.4%)

Not done

Spleen (palpable)
(n = 1053)

Yes

23 (3.6%)

No

603 (95.1%)
8 (1.3%)

12 (5.4%)

4 (3.0%)

31 (15.8%)

Hepatomegaly
(palpable)
(n = 1051)

Yes

28 (4.4%)

8 (3.6%)

7 (5.3%)

6 (3.1%)

No

597 (94.3%)

202 (91.0%)

8 (1.3%)

12 (5.4%)

Unknown

Darier sign
positive
(n = 1069)

Unknown

3 (1.3%)
208 (93.3%)

3 (2.3%)
125 (94.7%)

121 (91.7%)

0 (0.0%)
165 (84.2%)

159 (81.1%)

4 (3.0%)

31 (15.8%)

85(64.9%)

141 (68.4%)

Yes

419 (67.0%)

178 (74.8%)

No

38 (6.1%)

18 (7.6%)

12 (9.2%)

17 (8.3%)

168 (26.9%)

42 (17.6%)

34 (26.0%)

48 (23.3%)

Unknown

P***

(Continues)
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(Continued)

Characteristics
Lymphadenopathy
(n = 1043)

Statistics/
categories

ISM

CM

aCM

Yes

7 (1.1%)

No

590 (93.4%)

188 (85.5%)

35 (5.5%)

25 (11.4%)

Unknown

7 (3.2%)

MIS

P*

2 (1.6%)

11 (5.8%)

122 (94.6%)

138 (72.3%)

5 (3.9%)

.052

P**
.657

P***
<.001

42 (22.0%)

Note: Dataset for overall survival.
Abbreviations: BM, bone marrow; MC, mast cell; NA, not applicable; WBC, white blood count.
a
The diagnosis ISM can be established based on the presence of three minor criterion even in the absence of the major criterion (dense mast cell
infiltrate); not every mast cell infiltrate is diagnostic even if it is clearly visible; a loose infiltrate without densely packed atypical mast cells does not
qualify as a major SM criterion.

*ISM vs CM.
**ISM vs aCM.
***ISM vs MIS.
Bold P-values are statisticly significant.

SSM (n = 53) was 4.3 years (range 0.3-22.0); five patients (9.4%) died

7.5%), SSM to SM-AHN (n = 1; 1.9%), BMM to ASM (n = 1; 0.2%),

in this cohort (disease-related cause (n = 2; progression to more ad-

BMM to SM-AHN (n = 5; 1.3%), and BMM to SSM (n = 1; 0.2%).

vanced SM); secondary cancer (n = 1); infection (n = 1); unknown

Median follow-up of patients with CM (n = 242) was 2.8 years

(n = 1)). At the time of analysis, median OS was not reached in the

(aCM also 2.8 years). Only six patients with CM (1.7%; all aCM pa-

SSM group. There were no significant differences among ISM, BMM,

tients) eventually converted to ISM, and no further progression

and SSM both in length of follow-up (P = .206) and in percentage of

to advanced SM was found. Summary of progressions is shown

surviving patients (P = .262). There was no significant difference in

in Table 3. No statistically significant difference was found when

OS when comparing ISM and BMM (P = .727) and borderline when

comparing EFS in ISM, BMM, SSM, CM, and aCM. EFS estimates

comparing ISM and SSM (P = .050) (Figures S2 and S3).

are shown in Figures S6–S10.

Median follow-up of patients with CM (n = 242) was 3.0 years
(range 0.0-25.3 years; median in aCM was 3.1 years). No patient
with childhood CM or aCM died during follow-up. Median follow-up of patients with MIS (n = 211) was 3.0 years (range 0.0-

3.7 | Identification of independent prognostic
variables in multivariate analyses

36.7 years). There were 10 (4.7%) deaths among patients with
MIS. Causes of death were secondary cancer (n = 2), cardiovascu-

In multivariate analyses including parameters shown in Tables 1 and

lar (n = 2), kidney failure (n = 1), accident (n = 1), infection (n = 1),

2, age (HR 1.06, 1.04-1.09; P < .001), gender (female gender pro-

unknown (n = 3). Median OS was not reached both in patients

tective; HR 0.5, 0.28-0.86; P = .013), performance status (HR 2.11,

with CM and MIS. A significant difference in OS was found be-

1.19-3.72; P = .010), and lymphadenopathy (HR 4.96, 1.76-13.96;

tween patients with ISM and CM (P = .024), but no significant dif-

P = .002) were statistically significant predictors of EFS (Table 4).

ference in OS was found when comparing ISM patients with the

Regarding OS, performance status (HR 2.02, 1.05-3.91; P = .036);

aCM (P = .092) and MIS subgroup (P = .17). However, there was a

splenomegaly (HR 3.39, 1.15-10.03 P = .027), and age (HR 1.11, 1.08-

clear trend to better survival in aCM patients compared with ISM

1.14; P < .001) were found to be significant. Results of multivariate

(Figure 1; Figures S4 and S5).

analyses are summarized in Table 3.

3.6 | Progression of disease and event-free survival

4 | D I S CU S S I O N

A total of 1325 patients were analyzed for EFS. Median follow-up

The term mastocytosis denotes a heterogeneous group of rare dis-

of patients with typical ISM (n = 653) was 4.2 years (range 0.0-

orders characterized by abnormal growth and accumulation of MCs

31.4); patients with BMM (n = 377) 3.2 years (range 0.0-20.5); and

in various organs.1-5 Indolent SM (ISM) is the most prevalent subtype

patients with SSM (n = 53) 4.3 years (range 0.3-22.0). In these pa-

of mastocytosis in adults. However, so far, little is known about the

tients, progressions were as follows: typical ISM to SSM (n = 11;

clinical outcome of this group, especially when comparing to adult

1.7%), typical ISM to aggressive SM (ASM) (n = 8; 1.2%), typical ISM

patients with CM, BMM, or SSM. In the present study, we examined

to SM-AHN (n = 12; 1.8%), typical ISM to MC sarcoma (MCS like

clinical and laboratory features as well as the prognosis of patients

progression fulfilling ASM criteria) (n = 1; 0.1%), SSM to ASM (n = 4;

with typical ISM and compared the outcomes in this group with OS

|
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and EFS in patients with CM, BMM, and SSM. These studies were

importantly, even in adults with CM, no cases of death were re-

performed in 1993 patients with mastocytosis collected in the ECNM

corded, contrasting the ISM group. Based on this observation, it

registry (no well-differentiated SM among these patients). Our data

seems clear that definitive statements about the prognosis in MIS

show that ISM is a unique subset with distinct clinical features and

can only be delivered when a BM biopsy is performed to clarify the

distinct prognosis which is worse compared to CM regarding OS.

final correct diagnosis: SM vs CM. Therefore, we recommend a BM

However, our data also show that the differences in OS and EFS are

study in all adult patients with MIS.

subtle if any when comparing typical ISM with BMM and SSM.

We also found that there is no significant difference when OS

There has been a long-lasting debate about the necessity to

is compared in patients with MIS and ISM, which may point to the

perform a BM biopsy in all adult patients with MIS and about the

fact that many patients with the provisional diagnosis of MIS have

clinical and prognostic implications of separating CM from SM.

in fact an unrecognized (not yet diagnosed) SM, mostly ISM. This

In particular, it was not clear whether patients with ISM have a

assumption is supported by the fact that indeed ISM is diagnosed

less favorable prognosis compared to CM—actually the OS in ISM

in many patients once these adult patients agree to a BM biopsy

seems to be similar to that in the healthy, age-matched popula-

study.

6

tion. We found that patients with ISM have inferior OS compared

In the recent WHO update, ISM has been separated from SSM

to CM patients. However, there was also a significant difference in

and from BMM, which was recognized as a provisional subset of

age when comparing these patients. In particular, patients in the

ISM and is now considered a provisional SM variant. Unexpectedly,

ISM subgroup were significantly older compared to patients with

the OS in these subgroups (ISM, BMM, and SSM) was very similar.

CM which is due to the fact that in the CM group, 45% of the pa-

Regarding OS of ISM patients, we confirmed data of a previous study

tients were children. On the other hand, adult patients with CM

published by the Mayo group.6,34 In the Mayo cohort, OS of patients

were also detected in the registry, and these patients were also

with ISM was 25.1 years and thus slightly shorter compared to an

found to have a better prognosis compared to ISM patients. Most

OS of 28.4 years in our study. The prognosis of SSM patients also
appeared to be better in our analysis, with a median OS not reached
in our study and a median OS of 10 years in the Mayo cohort.6,34

1.0

These differences may have several explanations. One could be that

Proportion of alive patients

the awareness for mastocytosis and therapy has improved in recent
years (when the ECNM registry was established), whereas the Mayo

0.8

data are based in part on a cohort of cases that was collected in
an earlier time period. Another possibility may be that our patients

0.6

were diagnosed at an earlier time point in their lifetime compared to
the Mayo patients.

0.4

So far, most studies evaluating risk factors in SM were based on
less than 400 patients, which is an important point as SM is an ex-

ISM
CM

0.2

tremely heterogeneous disease, and even in defined subtypes, the
clinical course and organ involvements may differ substantially between patients’ subsets. In the current study, 1538 patients were

Log-rank-test: P = .024

0.0
0

6

12

18

24

30

36

examined for OS and 1325 for EFS. In multivariate analysis, gender,
42

icant predictors of EFS; and performance status, splenomegaly, and

Time from diagnosis (y)

F I G U R E 1 Overall survival (OS) of indolent systemic
mastocytosis patients (ISM, n = 655) and cutaneous mastocytosis
patients (CM, n = 242). P = .024 as determined by log-rank-test.
Hazard ratio (HR) 0.0 (95% confidence interval: 0.0)

ISM (n = 1083)

CM (n = 242)

performance status, and lymphadenopathy were statistically signiflymphadenopathy for OS. So far, it is unclear whether all adult patients with MIS and lower tryptase level should have a BM investigation in order to define whether they are suffering from CM or SM, or
even an advanced form of SM. Our data show that the OS is worse

Progressions

Progressions to
advanced SM

P-value (ISM
vs CM)

Typical ISM
(n = 653)

4.9%

4.1%

2.9%

<.001

BMM (n = 377)

1.7%

SMM (n = 53)

9.4%
1.7%

0

Abbreviations: BMM, bone marrow mastocytosis; CM, cutaneous mastocytosis; ISM, indolent
systemic mastocytosis; SMM, smoldering systemic mastocytosis.

TA B L E 3

Disease progressions
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TA B L E 4 Multivariate analysis of
the influence of selected parameters
on event-free survival (EFS) and overall
survival (OS)
Variable
Age (y)

Multivariate analysis of the
influence of selected parameters
on EFS

Multivariate analysis of
the influence of selected
parameters on OS

HR (95% CI)

HR (95% CI)

P-value

1.06 (1.04; 1.09)

<.001

1.11 (1.08; 1.14)

1935

P-value
a

<.001

a

.253

Serum tryptase (ng/
mL)

1.00 (1.00; 1.00)

a

.093

1.00 (1.00; 1.00)

Platelets (×103/μL)

1.00 (0.99; 1.00) a

.485

1.00 (1.00; 1.00)a

.943

Gender (female vs
male)

0.50 (0.28; 0.86)

.013

0.54 (0.27; 1.05)

.070

Performance status:
symptoms/need to
be in bed (vs normal
activity)

2.11 (1.19; 3.72)

.010

2.02 (1.05; 3.91)

.036

Spleen (palpable) (yes
vs no)

1.37 (0.55; 3.41)

.492

3.39 (1.15; 10.03)

.027

Hepatomegaly
(palpable) (yes vs no)

1.99 (0.86; 4.60)

.106

1.36 (0.48; 3.85)

.563

Lymphadenopathy
(yes vs no)

4.96 (1.76; 13.96)

.002

0.54 (0.27; 1.05)

.070

Note: Results of Cox regression multivariate analysis of the influence of selected parameters
on PFS and OS in indolent systemic mastocytosis (ISM), bone marrow mastocytosis (BMM),
smoldering systemic mastocytosis (SMM) and cutaneous mastocytosis (CM). Statistically significant
parameters (P < .05) from univariate Cox analyses were put into multivariate Cox analysis.
Performance status is binarized: symptoms/need to be in bed vs normal activity. N = 1043.
Abbreviations: HR, hazard ratio; CI, confidence interval.
a

Elevated vs normal.

Bold P-values are statisticly significant.

in adult patients with ISM compared to adults with CM, although

beta2-microglobulin concentrations were not analyzed in our study

statistical significance was not reached.

but may correlate with the smoldering state (SSM) of SM. Therefore,

In the new WHO classification, typical ISM has been separated

we believe that indeed multilineage involvement with KIT D816V

from SSM.1,2,4 Although several observations have already sup-

is of prognostic significance in SM. More recently, this assumption

ported this split, validation was still lacking. Our study confirms that

has also been confirmed in several independent studies, including

the proposed split into ISM, SSM, and BMM is meaningful. In fact,

studies examining the mutant allele burden in SM. For example,

slightly higher progression rates and slightly shorter OS were found

Hoermann et al published that KIT D816V allele burden predicts sur-

in the SSM cohort compared to ISM. On the other hand, these dif-

vival in SM and correlates with the WHO type of the disease, and

ferences were not significant statistically and no differences were

with the tryptase levels. 29 In our study, the KIT D816V allele burden

found when comparing OS and EFS in ISM and BMM patients. In this

was not analyzed. However, we believe that multilineage involve-

regard, it should be mentioned that BMM is still regarded a special

ment and the KIT D816V allele burden should be added to prognos-

subvariant of ISM. On the other hand, BMM patients exhibit unique

tication and should probably also count as signs or even criterion of

clinical features and are frequently overlooked, which is a clinical

the smoldering state in SM in the future.

challenge as exactly these patients may suffer from severe systemic

An interesting aspect in our study was that the prognosis of pa-

mediator-induced symptoms, especially when a concomitant allergy

tients with SSM was similar to OS and EFS compared to ISM which

is present.

contrasts previous studies.16 There are several explanations for this

The Spanish Network on Mastocytosis published that ISM in

discrepancy. First, it may well be that only a subset of patients with

adults has a low disease progression rate and that a majority of

SSM (eg those with clearly elevated KIT D816V burden and/or mul-

their patients had a normal life expectancy.16 According to their

tilineage involvement and/or elevated ALP) has a higher risk to prog-

analysis, the presence of KIT mutations in multiple hematopoietic

ress. Alternatively, the different numbers of patients analyzed in the

lineages and increase in serum beta2-microglobulin are the most

different studies may explain this discrepancy.

powerful independent parameters predicting conversion into a

An interesting aspect was that the progression patterns were

more aggressive form of disease.16 Multilineage involvement and

different when comparing patients with CM, BMM, ISM, and SSM.
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