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Abstract

Background : Although much research on the clinical features of neurofibromatosis 1 (NF1) has been
published, few studies have investigated the body size of adults with NF1. Additionally, there are very
few reports of metabolic syndromes, such as diabetic mellitus, occurring as comorbidities in individuals
with NF1. In a previous single institution study, we found that adults with NF1 had a lower body mass
index (BMI) than control subjects.

Materials and Methods : The study cohort comprised 146 adults with NF1 (61 men, 85 women ; age
range 20-79 years [mean *standard deviation] {SD} 42.2+16.1 years) from two institutions. As a
control, we retrieved national reference data (NFD) on BMI from epidemiologic research performed by
the Ministry of Health, Labour and Welfare in Japan in 2011-2012. We used the Mantel-Haenszel test
to compare the prevalence of obesity (25 kg/m?<BMI) between individuals with NF1 and those drawn
from NFD.

Results : The prevalence of BMI>25 kg/m? was significantly lower in men with NF1 than in the
cohort drawn from NFD (p=0.012) ; however, this difference was not significant for women (p=0.288).
Conclusions : Our findings indicate that most men with NF1 are of normal body size and that they
have a lower prevalence of obesity than a control group.
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. such as diabetic mellitus type 2 or hyperlipidemia
Introduction ) e .
occurring as comorbidities with NF1. Because

Neurofibromatosis 1 (NF1) is an autosomal obesity is known to be the strongest risk factor for

dominant disorder, is characterized clinically by the occurrence and exacerbation for these

café-au-lait macules and multiple neurofibromas.
Many other clinical findings and associated
comorbidities have been reported1>2>. It is well
established that, apart from individuals with a
17ql1l microdeletion (i.e., deletion of the whole
NFI gene), individuals with NF1 are of short
stature” . However, little research on the body
mass index (BMI) of individuals with NF1 has
been reported ; thus, there is currently no con-
sensus on their BMI. Additionally, there have
been very few reports of metabolic syndrome

disorders, we speculated that most patients with
NF1 are of normal body size with a low
prevalence of obesity. We have already reported a
single institution study in which we found that
individuals with NF1 (especially in men) are
shorter and have lower BMIs than other persons
with dermatological disorders”. The aim of the
present study was to ascertain the prevalence of
obesity in individuals with NF1 and compare it
with the prevalence in the general population of

Japan.
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Materials and Methods

This study was a retrospective. The diagnosis
of NF1 was established according to clinical
manifestations, using the diagnostic criteria set by
the National Institutes of Health in 1988%.
Relevant clinical variables, including age, sex, and
height at initial visit of individuals diagnosed with
NF1 at Fukuoka University Hospital (FUH) and
Tottorl university hospital (TUH) from 1990 to
2014, were extracted from hospital records. The
data from FUH included the previously reported
cohort® plus an additional five individuals. Natio-
nal reference data (NFD) for height and BMI were
retrieved from the results of epidemiologic
research performed by the Ministry of Health,
Labour and Welfare in Japan in 2011-2012%7,
The individuals with NF1 and controls from the
NFD were allocated to various groups according
to sex, age, and BMI. The age groups were each
10 years and ranged from 20 to 79 years. As to
BM]I, study individuals were allocated to a normal
or obese (BMI>25kg/m?. The difference in
prevalence of obesity between individuals with
NF1 and those from the NFD were then
compared by the Mantel-Haenszel test. A Stat-
cel3 software package (OMS publishing Co.
Saitama, Japan) was used. Statistical significance

was set at P<<0.05 for all results. This study was
approved by the Ethics Committee of the
Institutional Review Board of FUH and TUH. The
requirement for informed consent was waived

because the data were anonymized.
Results

Subjects

Relevant characteristics of the study cohort of
147 adults (61 men, 86 women ; mean age 42.2+
16.1 years ; range : 20-79 years) with NF1 were
compared with those of the NFD controls ; these
are summarized in Table 1. The study cohort
comprised 100 individuals (38 men, 62 women)
from FUH and 47 (23 men, 24 women) from TUH.
Data on height were available for all patients ;
however, information on weight was missing for
one female patient from FUH. The heights and
BMIs did not differ significantly for either sex
between these two cohorts of patients from the

two institutions (data not shown).

Height

The mean heights of study subjects were 162.3
+7.44cm for men and 153.3+6.66 cm for
women. The mean national reference values for
heights of men and women were 167.3+7.0 cm
and 154.2+6.8 cm, respectively, both of which

Table 1 Summary of data from all subjects and control

National reference

NF1 data™
Median 42
age (minimum-maximum) (20 — 79)
men mean = SD 162.3_i 7.44 167.3+ 7.0
. (n) (n=61)
height (cm) + SD 153.3 = 6.66
mean * .3 = 6.
women (n) (n=86) 154.2 +£6.8
mean = SD 22.5 £ 3.93
BMI men (1) (n=61) 23.6 £3.3
(kg/m?) + +
women mean = SD 21.5_*2‘81 293+36
(n) (n=85)

BMI : body mass index, * includes previously published data, * Ministry of Health, Labour and
Welfare, Japan. The National Health and Nutrition Survey in Japan, 2012 (in Japanese). Available at :
http://www.mhlw.go.jp/bunya/kenkou/eiyou/h24-houkoku.html.
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Table 2 Prevalence of obesity in men with NF1 and men in the National Reference Data.

Number of Individuals

Number of individuals in

with NF1 National reference data

Obesity (BMI > 25) 1 154

20~29yrs . .
Without obesity 9 605
Obesity (BMI > 25) 1 371

30~39yrs . .
Without obesity 13 957
Obesity (BMI > 25) 3 518

40~49yrs . .
Without obesity 6 880
Obesity (BMI > 25) 3 460

50~59yrs ] .
Without obesity 8 971
Obesity (BMI > 25) 0 682

60~69yrs . .
Without obesity 12 1,584
Obesity (BMI > 25) 1 706

70~79yrs . .
Without obesity 4 1,800

According to the Mantel-Haenszel test, significantly fewer men with NF1 had BMI>25 kg/m? than control

men (p=0.012).

Table 3 Prevalence of obesity in women with NF1 and women in the National Reference Data.

Number of Individuals

Number of individuals in

with NF1 National reference data

Obesity (BMI > 25) 4 70

20~29yrs . .
Without obesity 23 749
Obesity (BMI > 25) 2 199

30~39yrs ] )
Without obesity 25 1,374
Obesity (BMI > 25) 274

40~49yrs ] .
Without obesity 1,463
Obesity (BMI > 25) 1 427

50~59yrs . .
Without obesity 10 1,508
Obesity (BMI > 25) 0 696

60~69yrs . .
Without obesity 5 2,078
Obesity (BMI > 25) 2 833

70~79yrs . .
Without obesity 4 2,402

According to the Mantel-Haenszel test, these values did not differ significantly (»=0.288).

are higher than in the individuals with NF1.

BMI

The mean BMIs in this study cohort were 22.5
+3.93 kg/m? for men, and 21.5+2.81 kg/m? for
women, whereas the mean reference BMIs were
23.6=3.3kg/m” and 22.3%3.6kg/m’ respec-
tively. The prevalence of obesity was significantly
smaller in men with NF1 than in men from the
NFD (p=0.012). However, the prevalence of
obesity, though trending toward being lower in

the former group, did not differ significantly
between women with NF1 and women from the
NED (p=0.288) (Table. 2, 3)

Discussion

Although there have been previous reports of
an association between NF1 and height3>8>9>,
there is no consensus about a relationship bet-
ween adults with NF1 and BMI. Some resear-
chers have stated that individuals with extremely

large plexiform neurofibroma tend to weight
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more!” Y. However, it has also been reported

that the body weight of individuals with NF1 is
lower than that of control subjects, although this
difference was not significant in that study12>.

In a previous investigation, we found that
individuals with NF1 of both sexes, especially
men, had lower BMIs than controls”. However,
we did not ascertain the prevalence of obesity in
that study. In the present study, we compared the
prevalence of obesity in individuals with NF1 with
that in a control group drawn from the NFD and
found that it was lower in the men with NF1. This
result was consistent with the tendency toward
lower BMIs that we identified in individuals with
NF1 in our previous single institution Study4). For
female patients with NF1, the prevalence of
obesity seemed lower in the 20s to the 60s age
group ; however, these differences were not sta-
tistically significant.

There are several interesting reports concern-
ing BMI in individuals with NF1. One study stated
that they have a tendency toward less adequate
nutrition intake than a control group13>. Another
study suggested that they have a specific meta-
bolism in the patients with NF1'Y. Because the
pathoetiology are currently unclear, we plan to
address these aspects in another study.

This study has several limitations. First,
because the number cohort was relatively small,
there were insufficient participants in each group
to compare their data with those of the age-group
categories in the NFD. We therefore used the
overall data for individuals with NF1. Second, we
selected the NFD as a source of control data
because of its large size. However, these data
were of limited usefulness for the statistical
analysis because they do not include details of
individuals. Third, because we studied only
Japanese subjects, we cannot exclude the possibil-
ity that ethnicity and life styles affects the studied
variables. Forth, the inferior socioeconomic status
stemming from the physical inferiority of indi-
viduals with NF1 in their adolescence may affect
their subsequent BMIs.
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HHERRMERELE 1 BB E OFH IS OV T DIRE
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FAREFRARNERE 1 2 (LU NF1) 851, — 2 BRSRGETHL I EPMOENE. L Led5,
AT (body massindex : LLF BMI) IZDOWCTIIBAE CIIE ALK SN TRV, — 5T, NF1
BB T, A risk factor & 72 5 2 BUMERRIE, WARIIIE 7 & OIS RO TH 7y, 2 2 TLUHET
W24 1L, B ORETH 525, NF1EZEOERIEIZOWTHEL T, BMI 2K fETH 5 FHn %
O 22 L7z, RWFZE T 2 iRk DA D NF1 B 2 15102, 2011 4£~2012 fF I Tb - EA 57
BEOHE, BMIICET L7 —% 2w, MHEZLKT LI L TNF1LEEDEIZIZOWTHEIZH
M MEt 217572 Fike LI NFLBE, —BERO T — 4 2@~ %@l (BMI25kg/m®
DIF) & RATE (25kg/m?<BMID) @ 2 BEIZATC, 52, @524k L Man-
tel-Haenszel test % i\ THRERTHARNCIRNT L 72, ZO#E%, NF1 OBMEEE L, FHIEEEE KL <
GRS D e WS ESb o 72208, WHICEA L TIEAEEEEALN Lo T2,

F—T— 8 AEGHEREAE 1 84, B, BMI, fAE



