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Background: Histamine is an indicator of mast cell activation. N-methylhistamine (NMH) 
is a metabolite of histamine that can be measured in urine. 
Objective: Our purpose was to assess the usefulness of determining urinary NMH levels for 
the diagnosis and follow-up of patients with mastocytosis. 
Methods: Urinary NMH levels were determined in 44 patients and were correlated with dis- 
ease activity and extension. The control group consisted of 24 children without mastocytosis 
or any other skin disease. 
Results: A significant negative correlation was found between NMH and age in patients with 
active mastocytosis and in the control group. Adjusted for age, NMH values were significantly 
higher in patients with active mastocytosis. There was a significant difference in NMH val- 
ues between patients with diffuse cutaneous mastocytosis, patients with active urticaria pig- 
mentosa, and patients with active mastocytomas. However, there was a substantial overlap 
of NMH values in the different subgroups. 
Conclusion: Urinary NMH values tend to decrease with age. Urinary NMH values corre- 
lated with the extent and the activity of the disease. High NMH values suggest more exten- 
sive involvement. 
(J Am Acad Dermatol 1996;35:556-8.) 

Mastocytosis consists of  an array of  clinical and 
biochemical abnormalities that are a consequence of  
tissue infiltration by  an excess of  mast cells and the 
release of  various biologically active mediators f rom 
these cells. TM Patients with mastocytosis are usually 
classified according to the extent of  the skin abnor- 
malities. Children with less than five distinct skin 
lesions are placed in the group of  mastocytomas and 
those with five or more  lesions are classified as hav- 
ing urticaria pigrnentosa. The term diffuse cutaneous 
mastocytosis is used when the skin is diffusely 
involved. 

N-Methylhistamine (NMH) is a degradation prod- 
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T a b l e  I.  Distribution of  the study patients in the 
different subgroups of  mastocytosis 

Subgroup 

Active 
mastocytosis 

(No.) 

Nonactive 
mastocytosis 

(No.) 

Mastocytomas (n = 14) 12 2 
Urticaria pigmentosa (n = 27) 21 6 
Diffuse cutaneous 3 0 

mastocytosis (n = 3) 
Total patients with 36 8 

mastocytosis (n = 44) 

uct of  histamine, one of  the main excretion products 
of  mast cells. An increased plasma level of  histamine 
in patients with mastocytosis has been reported. 6' 7 
However,  measurement of  plasma and urinary his- 
tamine levels appears to be less accurate than the 
measurement of  the urinary N M H  level, s,9 W e  in- 
vestigated the usefulness of  urinary N M H  in the di- 
agnosis and follow-up of  children with mastocytosis. 

M A T E R I A L  AND M E T H O D S  

Forty-four patients and 24 control subjects were en- 
rolled into this study. The patients' ages ranged from 2 
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Fig. 1. NMH values (after log transformation) of all patients with active mastocytosis and 
of the controls, showing the decline with age. Upper line (,4) is regression line for patients 
with active mastocytosis; lower line (B) is regression line for control subjects. O, Active mas- 
tocytomas; O, diffuse cutaneous mastocytosis; A, active urticaria pigmentosa; &, controls. 

T a b l e  I I .  Compar ison  of  urinary N M H  values in 

our control group with normal  values according to 
Schulze et al.12 

Study control group Sehulze et al. 

<4 yr 272.3 (109-423) 213 (101-524) 
(n = 8) (n : 19) 

4-10 yr 225.2 (73-270) 181 (79-375) 
(n = 10) (n : 20) 

>10 yr 140.3 (36-267) 134 (50-247) 
(n = 6) (n = 18) 

Data expressed as mean (range given in parentheses) in micromoles of 
NMH per mole of creatinine. 

months to 17 years. The control group consisted of chil- 
dren without mastocytosis or any other skin disease. The 
age distribution of the control group was the same as that 
of the patient population. 

The patients were placed into subgroups according to 
the extent of their skin abnormalities. In addition, the ac- 
tivity of their disease was assessed by history (reports of 
conditions such as flushing) and clinical examination 
(Darier's sign). On the basis of these findings the groups 
were further subdivided of those children with active and 
inactive mastocytosis. 

The NMH levels in the urine samples were determined 
in duplicate with a double antibody radioimmunoassay 
(Pharmacia, Woerden, The Netherlands). The concentra- 
tions of NMH were expressed as micromoles of NMH per 
mole of  creafinine in the urine. 

Statistical analyses were conducted by means of the 

T a b l e  I I I .  Mean, median, and range of  the 

urinary N M H  values in the different subgroups 

Mean M e d i a n  Range 

Mastocytosis (n = 44) 453 262 82-4182 
Active mastocytosis 516 288 132-4182 

(n = 36) 
Active mastocytoma(s) 318 257 171-1000 

(n = 12) 

Active urticaria 424 293 132-2320 
pigmentosa (n = 21) 

Diffuse cutaneous 1858 1054 338-4182 
mastocytosis (n = 3) 

Inactive mastocytosis 168 162 82-247 
(n = 8) 

Conlrol subjects (n = 24) 219 248 36-423 

Data expressed in micromoles of NMH per mole of creafinine. 

Spearman rank correlation 1° and multiple regression 
analysis. 11 

R E S U L T S  

The distribution of  the patients in the different 
subgroups with active and inactive disease is shown 

in Table I. This distribution is in agreement  with the 
relative occurrence of  the different forms of  the dis- 
ease. 3 

Systemic complaints were present in one patient 
with mastocytoma,  in one patient with urticaria pig- 
mentosa,  and in all patients with diffuse cutaneous 
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mastocytosis. Contact urticaria induced by peanuts 
was present in one patient with active urticaria pig- 
mentosa. This patient also had severe atopic derma- 
titis. 

The values of NMH excreted in the urine samples 
from our control group were similar to the normal 
values found by Schulze et al.12 (Table II). 

Fig. 1 shows the decline of NMH (after log trans- 
formation) with age in the control group and in the 
group of patients with active mastocytosis. Mean, 
median, and range of the values of NMH excreted 
in the urine samples of the patients in different 
groups are shown in Table Ill. A substantial overlap 
between the concentrations of NMH in the different 
subtypes is evident. 

A significant negative rank correlation was found 
between NMH and age in patients with active mas- 
tocytosis (rs = -0.452; p = 0.006; n = 36) as well as 
in the control subjects (rs =-0.510;p = 0.011;n = 24) 
(rs = Spearman rank correlation coefficient). 

With multiple regression analysis to adjust for 
age, a significant difference in NMH (after log 
transformation) was found between patients and 
control subjects. NMH values in patients were, on 
average, 70% higher than those of the control sub- 
jects (p = 0.0023). 

This average effect (adjusted for age) can be fur- 
ther specified in the different subgroups of patients 
as follows: the NMH values in patients with active 
mastocytomas were 49% higher than in the control 
subjects (p = 0.032), 64% higher in patients with ac- 
tive urticaria pigmentosa (p =0.002), and 573% 
higher in patients with diffuse cutaneous mastocyto- 
sis than in the control subjects (p = 0.000). 

NMH decreased by 6.1% per year of age 
(p = 0.001); there was no evidence that this age ef- 
fect differed between the groups (p -- 0.338). 

DISCUSSION 

The results of this study showed that urinary 
NMH values, adjusted for age, were higher in chil- 
dren with active mastocytosis than in the age- 
matched control group. We found that the more ex- 
tensive the skin lesions, the higher the average val- 
ues of the urinary NMH and the more significant the 
difference between the control group and the re- 

spective subgroup of patients with active mastocy- 
tosis. Therefore high levels of NMH suggest more 
severe and extensive disease and possible systemic 
involvement. In systemic disease NMH levels can be 
useful to follow the evolution of mastocytosis. 

On the other hand, the distribution of NMH lev- 
els in the various subgroups and in the control group 
substantially overlapped. In part this is a conse- 
quence of the age dependency of the NMH levels 
with higher (normal) values during early child- 
hood.12, 13 

We suggest that in childhood mastocytosis, mea- 
surement of the urinary NMH level may be useful at 
the time of diagnosis. It should only be repeated later 
in patients in whom the initial value was high or if 
new signs or symptoms, indicating activation of the 
mastocytosis, appear. 

REFERENCES 

1. Kettelhut BV, Metcalfe DD. Pediatric mastocytosis. J In- 
vest Dermatol 1991;96(suppl): 15-8. 

2. Horan RF, Schneider LC, Sheffer AL. Allergic skin disor- 
ders and mastocytosis. JAMA 1992;268:2858-68. 

3. Stein DH. Mastocytosis: a review. Pediatr Dermatol 
1986;3:365-75. 

4. Mamey SR. Mast cell disease. Allergy 1992;13:303-10. 
5. Longiey J, Duffy TP, Kohn S. The mast cell and mast cell 

disease. J Am Acad Dermatol 1995;32:545-61. 
6. Kettelhut BV, Metcalfe DD. Plasma histamine concentra- 

tions in evaluation of pediatric mastocytosis. J Pediatr 
1987;111:418-21. 

7. Friedman BS, Steinberg SC, Meggs WJ, et al. Analysis of 
plasma histamine levels in patients with mast cell disorders. 
Am J Med 1989;87:649-54. 

8. Keyzer JJ, DeMonchy JGR, Van Doormaal JJ, et al. Im- 
proved diagnosis of mastocytosis by measurement of uri- 
nary histamine metabolltes. N Engl J Med 1983;309: 
1603-5. 

9. Schulze S, Niggemann B, Savaser AN, et al. Dittmal vari- 
ation of urinary histamine and N-methylhistamine excre- 
tion in healthy children. Allergy 1992;47:644-9. 

10. Siegel S. Nonparametric statistics for the behavioral sci- 
ences. New York: McGraw-Hill, 1956. 

1t. Kleinbaum DG, Kupper LL, Muller KE. Appfied regres- 
sion analysis and other multivariable methods. Boston: 
PWS-KENT, 1988:102-43. 

12. Schulze S, Niggemann B, Savaser AN, et al. Age depen- 
dent normal values of urinary histamine and N-methyl- 
histamine in children. Pediatr Allergy Immunol 1992;3: 
150-4. 

13. Oosfing E, Keyzer JJ, Wolthers BG, et al. Age dependent 
normal values of histamine and histamine metabolltes in 
human urine. Agents Actions 1988;23:307-10. 


