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OBSERVATIONS

Sitagliptin
Successfully
Ameliorates
Glycemic Conirol in
Werner Syndrome
With Diabetes

ermer syndrome (WS) is an auto-
Wsomal recessive disorder caused

by a mutation in the WRN gene,
and it is considered to be a representative
type of progeroid syndrome (1). Patients
with WS often exhibit insulin resistance,
which is associated with the accumu-
lation of visceral fat and disadipocytokin-
emia. We and others have previously
reported that pioglitazone, a peroxisome
proliferator—activated receptor <y ligand,
improved glycemic control and insulin
sensitivity with normalization of disadi-
pocytokine levels in patients with WS
2,3).

Here we describe a diabetic subject
with WS that had good glycemic control
with pioglitazone initially but worsened
because of abdominal obesity and in-
creasing visceral fat area. Sitagliptin, an
inhibitor of dipeptidyl peptidase-4, was
then administered, which resulted in suc-
cessful improvement of glycemic control.

A 58-year-old Japanese woman with
WS was admitted to our hospital with poor
glycemic control. At the first visit to our
hospital at 46 years of age, she exhibited
graying and loss of hair, short stature, a
hoarse voice, refractory skin ulcers, bi-
lateral juvenile cataracts, dyslipidemia,
and diabetes. The diagnosis of WS was
confirmed by genomic DNA analysis. At
that time, her height was 1.46 m, weight
was 36 kg, and BMI was 15.1 k 'm?. Her
visceral fat area was 111 cm” (normal
range, <100 cm? for Japanese). She was
prescribed 15 mg pioglitazone daily, which
resulted in stable glycemic control. Her gly-
cated hemoglobin (HbA; ) level was main-
tained at ~6.9% for 12 years. However, she

gradually gained weight and visceral fat
area (191 cm?), which worsened her glyce-
mic control. At the present admission,
continuous glucose monitoring system
(CGMS) was performed, and postpran-
dial hyperglycemia was observed.
Therefore, a 50-mg daily dose of sitaglip-
tin was added to the pioglitazone regi-
men. Her laboratory parameters before
and after sitagliptin administration for 6
months were as follows: fasting glucose,
122 and 110 mg/dL; 2-h postprandial glu-
cose, 162 and 129 mg/dL; fasting C-peptide,
2.81 and 3.32 mg/dL; 2-h postprandial
C-peptide, 13.99 and 11.5 mg/dL; HbA,,
7.5 and 6.5%; and mean = SD of glucose
levels detected by CGMS, 163.2 = 32.0and
117.1 = 20.6 mg/dL, respectively. CGMS
confirmed that sitagliptin effectively sup-
pressed postprandial hyperglycemia.

Although patients with WS are in-
sulin resistant, it was suggested that only
those who have impaired insulin secre-
tion develop overt diabetes (4). We
were unable to observe an improvement
in 2-h postprandial C-peptide levels after
sitagliptin administration; nevertheless,
sitaglipitin may have improved early
insulin secretion in response to meals.
Furthermore, sitagliptin reportedly sup-
presses glucagon secretion. Because hy-
perglucagonemia has been observed in
patients with WS (3), sitagliptin may ame-
liorate glycemic controls at least in part
via correction of dysglucagonemia.

In conclusion, we demonstrated
that a single dose of sitagliptin was well
tolerated in a patient with WS and di-
abetes, resulting in a significant improve-
ment in glycemic control. Sitagliptin may
represent an alternative choice for treat-
ment of diabetes in patients with WS.
Further studies on the use of dipeptidyl
peptidase-4 inhibitor in WS with diabetes
will confirm our findings.
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INCIDENCE AND CHARACTERISTICS OF
METABOLIC DISORDERS AND VASCULAR
COMPLICATIONS IN INDIVIDUALS WITH WERNER
SYNDROME IN JAPAN

To the Editor: Werner syndrome (WS) is an autosomal-
recessive disorder caused by a mutation of the WNR gene
and is considered to be a representative type of progeroid
syndrome,’ which is highly prevalent in Japan. Because
individuals with WS often have metabolic disorders and
vascular complications, a nationwide epidemiological sur-
vey was initiated in Japan to clarify the current relation-
ship between the prevalence of metabolic disorders and
vascular complications in these individuals.

The primary survey involved sending 6,000 survey
sheets to hospitals with more than 200 beds. This survey

confirmed 336 new patients. The secondary survey in
2011 involved sending questionnaires to hospitals that had
responded to the primary survey. Detailed clinical data
were obtained for 185 cases. Complication rates of meta-
bolic disorder and morbidity from complications in indi-
viduals with WS were compared with those in the average
Japanese population.

Of the 185 patients, 86 were men, 98 were women,
and the sex of one was unknown. The proportions of
patients were 62.7% aged 50 to 59, 22.7% aged 40 to 49,
10.8% aged 30 to 39, 1.1% aged 20 to 29, and 0.5%
aged 60 to 69, respectively. Mean height and body weight
were 158.3 + 8.6 cm and 45.3 £ 8.3 kg for 44 male
patients and 148.5 + 8.6 cm and 37.7 £ 8.3 kg for 94
female patients. The prevalence of diabetes mellitus and
abnormal glucose tolerance were 55.7% and 6.5%, respec-
tively, with a total combined rate of 62.2% (Table 1).
Drugs used for diabetes mellitus included pioglitazone
(10.3%), sulfonylurea (7.6%), insulin (7.0%), alpha-
glucosidase inhibitor (5.9%), and metformin (4.9%). The
morbidity of hyperlipidemia was 51.6%. Treatments for
hyperlipidemia included statins (18.4%), fibrates (5.4%),
and others (3.8%). The morbidity of hypertension was
25.9%, lower than that of the average Japanese population
(Table 1). Therapeutic agents used were angiotensin II
receptor antagonists (4.9%) and calcium blockers (4.3%).

Morbidities of vascular diseases in WS were 1.1% for
brain hemorrhage, 2.7% for cerebral infarction, 10.3%
for angina pectoris or myocardial infarction, and 17.3%
for arteriosclerosis obliterans. Individuals with WS were
divided into two groups (with (n = 45) and without vascu-
lar disease (n = 140)), and correlations with diabetes
mellitus (y* = 4.24, P = .04), hyperlipidemia (x* = 7.90,
P =.005), and hypertension (3> = 11.16, P <.001) were
examined, with a critical value of 3.84, confirming that
metabolic disorders are closely related to vascular disease.

This study confirmed a considerably higher prevalence
of metabolic disorders and cardiovascular diseases in Japa-
nese with WS than in the average Japanese population
(Table 1). Because of the high prevalence of metabolic
disorders, the accumulation of visceral fat tissue in WS has
been attributed to the development of the metabolic syn-

Table 1. Morbidity from Metabolic and Atherosclerotic Diseases in Individuals with Werner Syndrome and the

General Japanese Population

Individuals with Werner Syndrome, n (%)

General Japanese

Total Male Female Population Aged
Complication (n = 185) (n = 86) (n = 98) 50-59 (%)
Diabetes mellitus e S 115 (62.2) - 45(69.2) 73 (61.4) o102
Hypertension 48 (25.9) 17 (38.6) 31 (33.0) - 4120
Dyslipidemia o u(B1e) 27 (415) 61(517) 164
Low-density lipoprotein cholesterol > 140 mg/dL 42 (22.7) 13 (29.5) 28 (28.6)
High-density lipoprotein cholesterol <40 mg/dL -~ 18 (9.7) - .7(15.9) 10 (10.2)
Triglycerides > 150 mg/dL 58 (31.4) 16 (36.4) 41 (41.8)
Atherosclerotic diseases Erm .
Cerebral vascular diseases 7 (3.8) 5 (5.8) 2 (2.0) B
Cardiovascular diseases o 19(103) 9 (10.5) 10 (10.2) 0.78" -

Data from Ministry of Health, Labor, and Welfare in *2006 and 12008.
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drome,” but the mechanisms underlying the accumulation
of visceral fat tissue frequently observed in WS remains
largely unknown.

With regard to the characteristics of vascular disease
in WS, the morbidity rate of stroke in individuals with WS
was similar to that in the general Japanese population of
the same age, although individuals with WS have a consid-
erably greater prevalence of metabolic disorders. Stroke is
more commonly caused by arteriolosclerosis than by ath-
erosclerosis. Furthermore, arteriolosclerosis in the brain is
associated with changes characterized by hyalinization of
the tunica media or fibrinoid necrosis, which are closely
associated with hypertension. The present survey demon-
strated that the occurrence of hypertension as a complica-
tion of WS was lower than in the general Japanese
population of the same ages; this has been a contributing
factor to the smaller number of cerebral vascular disease
in individuals with WS. In accordance with this lower inci-
dence of cerebral vascular disturbances in individuals with
WS, the function of the central nervous system is known
to be maintained at a normal level, together with a
lower incidence of dementia. Although the cause has not
been clarified, the difference between the distribution of
RecQ-type helicase (a protein that is mutated in WS) in
vascular and cerebral blood vessels may be responsible.
Furthermore, rapid cell division is associated with
telomere stability, which is also associated with the WS
protein.” Therefore, central nerves undergoing fewer cell
divisions may be associated with a small number of
disorders.

In conclusion, the frequency of stroke was lower in
WS despite these individuals having numerous risk factors.
A mutation in the WNR gene has been suggested as a pos-
sible protective process against the development of stroke.
This finding may be significant for understanding the
mechanism of the pathogenesis and progression of stroke,
as well as for developing new therapeutic methods.
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CoMMENTS/RESPONSES

REHABILITATION OF ELDERLY ADULTS WITH
SEVERE COGNITIVE IMPAIRMENT: IT IS TIME FOR
EVIDENCE

To the Editor: The article by Poynter and colleagues' adds
important information to the growing body of literature
on the rehabilitation of older adults with dementia. This
topic has several important clinical, organizational, and
economic implications. In recent years, an increasing num-
ber of reports have shown that the rehabilitation of this
group of individuals is not only possible and feasible, but
is also clinically relevant. People with dementia and hip
fracture? and other nonspecific medical conditions have
been successfully rehabilitated in various studies, despite
the severity of their cognitive impairment.”* Furthermore,
unconventional and technology-based techniques are now
promising strategies to overcome the gap of cognitive
impairment in these individuals.*®

Despite these positive remarks, motor rehabilitation of
older adults with dementia is far from being an evidence-
based discipline. A crucial question is the lack of random-
ized clinical trials, which are the only way to draw definite
conclusions about the effectiveness of rehabilitation in
individuals with dementia. For instance, in the field of hip
fracture rehabilitation—a topic expected to become promi-
nent in the coming years given the progressive aging of the
population®—there are only two randomized clinical trials
including individuals with dementia.””® Of these, only
one,® a small subgroup analysis of a previous multicompo-
nent clinical trial to reduce postoperative delirium in
elderly adults with hip fractures,” used a definition of
dementia according to the Diagnostic and Statistical Man-
ual of Mental Disorders, Fourth Edition, criteria.

The results of randomized controlled studies in individ-
uals with dementia will provide important information to
physicians and policy-makers to dedicate adequate



Acta Diabetol (2012) 49 (Suppl 1):5259-S260
DOI 10.1007/s00592-012-0424-z

Japanese diabetic patients with Werner syndrome exhibit high

incidence of cancer
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To the Editor

Diabetes is associated with the occurrence and pro-
gression of malignant tumors [I, 2]. Werner syndrome
(WS), an autosomal recessive disorder classified as a
progeroid syndrome, occurs because of mutation of the
WRN gene encoding a RecQ-type DNA helicase. Because
WS patients often have diabetes and malignant tumors, we
initiated a nation-wide epidemiological survey in Japan to
clarify the current relationship between the prevalence of
diabetes and malignant tumors in them.

We sent 6921 survey sheets to hospitals with >200 beds.
This survey confirmed 336 new WS patients; detailed
clinical data were obtained for 163 patients with diabetes,
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malignant tumors, or both [3]. These patients were cate-
gorized as diabetic (n = 102) and non-diabetic (n = 61).
The correlation between diabetes and epithelial tumors
(cancers) or non-epithelial tumors was examined using the
chi-square test.

The proportions of patients grouped according to age
were 1.2, 9.8, 23.3, 62.6, and 1.8 % for patients in their
20s, 30s, 40s, 50s, and 60s, respectively. The prevalence
of cancers and non-epithelial tumors was 11.7 and
19.0 %, respectively. No significant difference was
observed in the morbidity rates of non-epithelial tumors in
diabetic or non-diabetic patients (21.6 vs. 21.3 %,
p = 0.485). However, diabetic patients showed signifi-
cantly higher cancer prevalence than non-diabetic patients
(16.6 vs. 4.9 %, p =0.013). The types of malignant
tumors in these patients and their prevalence rates are
shown in Table 1.

The prevalence of non-epithelial tumors and cancers is
similar in WS patients [4]; non-epithelial tumors are sel-
dom observed in the general population. Insulin resistance
is related to the high cancer prevalence in diabetic
patients [5]. Diabetes in WS patients is usually caused by
high insulin resistance [6], which may contribute to can-
cer development. WS patients usually die in their 40s [4].
However, in our study, more than 60 % WS patients were
in their 50s, which confirmed that the average life
expectancy of Japanese WS patients has increased by
5-10 years. Because cancer incidence has increased with
age, aging may be a risk factor for cancer development,
especially in diabetic WS patients.

Thus, our results demonstrate that diabetic WS patients
show high cancer prevalence. It is therefore important to
monitor the development of not only non-epithelial tumors
but also cancers in these patients, especially when WS is
complicated with diabetes.

@ Springer
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Table 1 The types of

malignant tumors in a sample of
163 Japanese Werner syndrome
patients with or without diabetes

The correlation between the
prevalence of epithelial tumors
(cancers) and non-epithelial
tumors and diabetes using the
chi-square test was examined
MFH malignant fibrous
histiocytoma, MPNST
malignant peripheral nerve
sheath tumor, MDS
myelodysplastic syndrome, MM
multiple myeloma, DM diabetes
mellitus

& Number (ratio among DM)

® Number (ratio among non-
DM)

Acknowledgments

DM (n = 102) Non-DM (n = 61) p value
Epithelial tumors (cancers) Thyroid cancer 3 (2.9 %)* 1 (1.6 %)°
Pharyngeal cancer 1 (1.0 %) 0
Lung cancer 329 %) 0
Breast cancer 1(1.0 %) 1(1.6 %)
Gastric cancer 2 (2.0 %) 0
Hepatic cancer 220 %) 0
Pancreatic cancer 2 (2.0 %) 0
Renal cancer 1 (1.0 %) 0
Bladder cancer 0 1 (1.6 %)
Colon cancer 1 (1.0 %) 0
Uterus cancer 1 (1.0 %) 0
17 (16.6 %) 349 %) 0.013
Non-epithelial tumors MFH 2 (2.0 %) 4 (6.6 %)
Leiomyosarcoma 1 (1.0 %) 1(1.6 %)
MPNST 1 (1.0 %) 0
Osteosarcoma 1(1.0 %) 1(1.6 %)
Melanoma 4 (3.9 %) 2 (3.3 %)
Meningioma 329 %) 349 %)
MDS 329 %) 1 (1.6 %)
MM 2 (2.0 %) 0
Others 5 (4.9 %) 1 (1.6 %)
22 (21.6 %) 13 (21.3 %) 0.485
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Intractable Diseases. No potential conflicts of interest relevant to this
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Diagnostic criteria for Werner syndrome based on Japanese
nationwide epidemiological survey
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Aim: Werner syndrome (WS) is an autosomal recessive disorder of progeroid symptoms and signs. It is caused by
mutations in the WRN gene, which encodes a RecQ DNA helicase. The aim of this study was to revise the diagnostic
criteria for Japanese Werner syndrome.

Methods: A nationwide epidemiological study was carried out from 2009 to 2011, involving 6921 surveys sent to
hospitals with more than 200 beds to assess existing WS diagnostic criteria, as well as additional signs of high
incidence on the basis of clinical experience with WS.

Results: The existing diagnostic criteria were reviewed, and signs with >90% incidence were listed as cardinal signs.
Several criteria were added, including genetic testing and calcification of the Achilles tendon, whereas criteria that are
practically difficult to obtain, such as measurement of urinary hyaluronic acid, were omitted.

Conclusion: The 26-year-old diagnostic criteria for WS were revised on the basis of the results of a nationwide
epidemiological study. The proposed revised criteria will facilitate simpler, faster and more robust diagnosis of WS in
the Japanese population. Geriatr Gerontol Int 2013; 13: 475-481.

Keywords: adult progeria, diagnostic criteria, Werner syndrome.

Introduction

Werner syndrome (WS), also known as adult progeria,
is an autosomal recessive disorder caused by a mutation
in the gene encoding the RecQ DNA helicase."” WS
is characterized by early aging phenotypes including
graying and loss of hair, juvenile cataracts, skin ulcers,
insulin-resistant diabetes, premature atherosclerosis,
and neoplasms.® The major causes of death among WS
cases are malignancy and atherosclerotic vascular dis-
eases, such as myocardial infarction.

The diagnostic guidelines of WS were released by the
Research Committee on Specific Diseases-Hormone
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Receptor Mechanism (Dr Etsuro Ogata, Chairman) of
the Ministry of Welfare of Japan in 1984;* however, the
prevalence of WS in Japan and its diagnostic criteria
have not been reviewed since. Consequently, the exist-
ing criteria do not reflect the recent progress in our
understanding of WS; for example, genetic tests are not
included, because the WS gene was not identified until
1996.5¢

The existing criteria also list the progeroid face, cata-
racts and scleroderma-like skin changes as cardinal
signs; however, these are relatively subjective and lack
specificity. Elevation of urinary hyaluronic acid is
included as an objective index, but this test is cumber-
some to carry out and is not specific to WS.2*7 In addi-
tion, some criteria, such as a decline in the proliferative
potency of skin fibroblasts, are impractical in routine
clinical settings.

Washington University maintains a registry of WS
cases worldwide and has proposed diagnostic criteria on

doi: 10.1111/).1447-0594.2012.00913.x | 475
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the basis of the clinical appearance of WS in all cases
(http://www.wernersyndrome.org/). However, most
cases of WS are Japanese individuals,® and ethnicity
might alter the clinical features of WS. To address this
issue, we initiated a nationwide epidemiological survey
from 2009 to 2011 in Japan to clarify the current clinical
picture among Japanese cases of WS and revise the
diagnostic criteria accordingly.

Methods

Nationwide epidemiological study for WS in Japan

A nationwide epidemiological study was carried out
from 2009 to 2011 consisting of 6921 primary surveys
sent to hospitals with more than 200 beds. In 2011, a
secondary survey questionnaire was sent to institutions
that responded to the primary survey. Respondents
quantified the incidences of the signs used in the exist-
ing diagnostic criteria, as well as the incidences of addi-
tional signs that were considered valuable on the basis
of their clinical experience with WS.

Results

Process toward revision for new diagnostic criteria

In 2010, 3164 responses to the primary survey had been
returned, which identified 396 new WS cases. Detailed
clinical data were obtained in the responses to the sec~
ondary survey (Fig. 1) for 196 of these cases, consisting
of 82 men, 93 women and 18 unknown.

A total of 47 cases were confirmed both clinically
and genetically, whereas 146 cased were confirmed
only clinically. The proportions of WS cases by decade
were 62.7%, 22.7%, 10.8%, 1.1% and 0.5% for people
aged in their 60s, 50s, 40s, 30s and 20s, respectively.
Mean height and bodyweight were 158.3 + 8.6 cm and
435.3 £ 8.3 kg for male patients, and 148.5 + 8.6 cm and
3.77 £ 8.3 kg (mean + SD) for female patients. Prog-
eroid faces, bilateral cataracts, skin atrophy, clavus and
callus, flat feet, bird-like faces, and abnormal voice
were found in >85% of the confirmed cases of WS
(Table 1).

Calcification in the Achilles tendon is a frequent
symptom of WS

The existing diagnostic criteria for WS include many
subjective or relatively non-specific symptoms. We
wished to identify criteria that are more objective and
are also sensitive, and included calcification of the
Achilles tendon, which is frequently observed in WS, in
our survey (Fig. 2); of 72 cases in which calcification of
the Achilles tendon could be determined, 80% were
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positive. Furthermore, the segmental and flame-like
patterns of calcification were highly specific to WS
(Fig. 2).

New diagnostic criteria for WS

The incidences of other symptoms among cases with or
without genetic diagnosis are shown in Table 1. Some
symptoms were of limited diagnostic value; for example,
urinary hyaluronic acid was measured in just 14 cases,
and the reference range was not specified.

On the basis of these results and with unanimous
agreement from the Japanese Werner Syndrome
Working Committee, new diagnostic criteria (Table 2)
have been formulated on the basis of the extensive clini-~
cal experience with Japanese cases of WS accumulated
over many years.

Discussion

The diagnostic criteria for WS have been revised after an
interval of 26 years on the basis of the results of a
nationwide epidemiological study in Japan carried out
during 2009-2011.

WS cases develop normally until their first decade and
are usually first identified after the lack of an early ado-
lescent growth spurt leading to the characteristic short
stature and low bodyweight.® Both sexes are affected
equally. Hair loss, graying hair, scleroderma-like skin
changes, bilateral cataracts, abnormal glucose and
lipid metabolism, hypogonadism, skin ulcers, and bone
deformity appear by the fourth decade. Premature
atherosclerosis and malignant tumors are the most
common causes of death.* These symptoms appear
chronologically after puberty; therefore, some symp-
toms might be absent in younger cases.

Progeroid faces, formerly a cardinal sign, have been
changed to the more objective progeroid changes of hair
{gray hair, hair loss, etc.). Regarding changes in hair,
proper history taking is required, because white hair
might be masked by hair dye or wigs.

Cataracts should be bilateral; in the present study,
>75% of cases had bilateral cataracts. Acceptable
changes of skin are atrophic skin, tight skin, clavus,
callus or intractable ulcers. In WS cases, clavus and
calluses might become intractable ulcers as shown in
Figure 3; it is therefore important to make detailed
observations of the skin lesions on the limbs for the
diagnosis, as well as for aggressive treatment.

Calcification in the Achilles tendon is easily examined
on routine X-ray and is highly sensitive for WS, and
proactive X-ray images are recommended when WS is
suspected. However, Achilles tendon calcification might
not be present in young cases, and minute calcifications
might require diagnosis by a specialist, such as an
orthopedic surgeon.
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| [ICasel [ICase2 [ICase3 [lCase4 [ICase5 [ICase6 l

COConfirmed case who regulary goes to hospital.
[JSuspicious case who regulary goes to hospital.
CConfirmed case who has been to hospital within past Syears.

Gender [OMale COFemale

Age [010s [J20s [J30s [J40s [150s~

_ Physical Characteristics

1. Height and weight

2 Progeroid f-;ce
«Gary hair and/or boldness
*Bird-ike face

CUnknown

Name:

Pkésénée‘of symptoms :

CYes [ONo
OYes [ONo

ClUnkown
CUnkown

© 3. Changes of feet
+Flat foot
+Clavus, Callus

«Deformity of foot
+Intractable skin ulcers

[Yes [ONo

OUnkown

[Yes (CUpper limbs/CILower limbs)
[ONo  OUnkown

[OYes [ONo
CYes [ONo

CJUnkown

OUnkown

4, Changes of skin

«Atrophic skin, tight skin

OYes [ONo

ClUnkown

CUnknown
Clunknown

JUnknown
ClUnknown

[Yes ([IHemiateral/CIBilateral)

[CINo !]Unkown

[IYes [ONo

OUnkown

4. Abnormal giucose metabolism

‘Impaired glucose tolerance COYes [ONo OUnkown [010s [J20s [O30s [J40s [O50s~ [Unknown
-Diabetes Melitus OYes ONo [OUnkown [10s [J20s [030s [040s [50s~ [Unknown
Medication( )
5. Dyslipidemia " OYes [No OUmkown  [O10s [120s [I30s [J40s [I50s~ [lUnknown
-LDL cholesterol Z140mg/di OYes ONo OUnkown Medication( )
*HDL. cholesterol <40mg/d OYes [OONo DOunkown
n_._:'_l}:igl_)fgtfi_c’i_e"% _SOmg/dl _____ [OYes [ONo CiUnkown
6. Fatty liver ) OYes [ONo [Unkown [J10s [20s OUnknown
7. Hypertension CYes [ONo DUnkown [0s [20s [30s [040s [50s~ [Unknown
Medication( )
8. Athél-'gselerotic vasculail;-ai-s-é;s-; .....................................................................................
-Cerebral hemorrhage CYes [ONo [OUnkown [010s [J20s [O30s [040s [50s~ [Unknown
+Cerebral infarction OYes [ONo [Unkown [010s [J20s [130s [40s [150s~ [dUnknown
+Angina pectoris or myocardial infarction. Cves [ONo Urkown [M0s [J20s [D30s [040s [O50s~ [DUnknown
. Arteriosclerosis obliterans  OYes ONo DOlnkown  [10s [20s [130s [140s [150s~~ [lUnknown
57 9. Tumors OYes [ONo [OUnkown [010s [20s [130s [40s [150s~ [OUnknown
(Including benign and/or malignant tumor) Location of tumor, type of tumor
( )
“ia»éstqugrjés:i; B OYes EINo B OUkown
| 11. Increased urinary hyaluronic acid excretion LIYes DINo LIUnKOWD et eeeeeeeemeeeeeereeee
12. Genetic mutation COConfirmed Types of mutation ( )
R [CINo mutations [INot exa_r:rji_ljgc_i
13. Calcification of Achilles tendon COYes [ONo [Unkown [010s [J20s [J30s [40s [150s~ [OUnknown

[Memo]

Figure 1 A secondary questionnaire for Werner syndrome (WS) patients. Of 6921 survey sheets sent to hospitals with more
than 200 beds as the primary survey, we confirmed 396 new patients. As a secondary survey in 2011, we sent questionnaires to
hospitals that responded to the primary survey, and we obtained detailed clinical data for 196 cases.

© 2012 Japan Geriatrics Society
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Table 1 Incidence of clinical signs in genetically or clinically confirmed cases of Werner syndrome

Symptoms Genetically confirmed Clinically confirmed
(n=47) (n=146)
Gray hair, loss of hair 97.9% 98.2%
Bird-like face 93.3% 97.2%
Skin atrophy 93.2% 99%
Skin ulcer 86.3% 88.5%
Clavus or callus 90.4% 92.4%
Flat foot 94.6% 84.3%
Cataract (bilateral) 97.8% (86.0%) 89.1% (75.5%)
Abnormality of the voice 82.2% 91.3%
Consanguinity 35.3% 40.6%
Parenthood 34.4% 34.4%
Impaired glucose tolerance 22.7% 15.1%
Diabetes mellitus 55.8% 70.5%
Hypertension 30.9% 37.0%
Dyslipidemia 85.4% 60.7%
LDL-C 2140 50% 43.6%
HDL-C <40 17.2% 25.9%
TG 2150 59.3% 55.9%
Fatty liver 50% 42.1%
Premature atherosclerosis ‘
Cerebral hemorrhage 2.5% 1.1%
Cerebral infarction 2.4% 4.4%
Coronary heart disease 11.1 16.1%
Arteriosclerosis obliterans 21.6 25.8%
Tumors 44 .4 40.2%
Osteoporosis 60.7 66.4%
Calcification in the Achilles tendon 76.5 83.6%

HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; TG, triglycerol.

Figure 2 Calcification in the Achilles
tendon seen in Werner syndrome
patients. (a) Segmental and (b) flame-
like calcifications in the Achilles
tendon are shown.
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Figure 3 Skin ulcers are typically
seen in Werner syndrome patients. A
skin ulcer in the left Achilles tendon is
shown in a 57-year-old woman.

Table 2 Revised diagnostic criteria for Werner syndrome

I. Cardinal signs and symptoms (onset over 10 until 40 years-of-age)

1. Progeroid changes of hair
2. Cataract
3. Changes of skin, Intractable skin ulcers
4. Soft-tissue calcification
S. Bird-like face
6. Abnormal voice
II. Other signs and symptoms
. Abnormal glucose and/or lipid metabolism
. Deformation and abnormality of the bone
. Malignant tumors
. Parental consanguinity
. Premature atherosclerosis
. Hypogonadism
. Short stature and low bodyweight
[II. Genetic testing

N s W

Gray hair, baldness, etc.

Bilateral

Atrophic skin, tight skin, clavus, callus
Achilles tendon, etc

High pitched, squeaky, hoarse voice
Osteoporosis, etc
Non-epithelial tumors, thyroid cancer, etc

Angina pectoris, myocardial infarction

Addendum: Mental retardation is seldom found in WS and cognitive function is often appropriate for the age. Confirmed: All
cardinal signs are present or a gene mutation in addition to at least three cardinal signs. Suspected: Two or more cardinal signs

or 1-2 cardinal signs in addition to other signs.

Because the incidence of bird-like faces is high
(>93%), it is used as a cardinal sign. The characteristic
WS face (Fig. 4) includes a pinched nasal bridge and
diminished subcutaneous tissue.

The patient’s voice might be high pitched, squeaky
and/or hoarse; an example of the voice in a WS case is
available on the committee website, with the patient’s
consent  (http://www.m.chiba~u.jp/class/clin~cellbiol/
werner/index.html).

Other signs and symptoms have been placed in
descending order of their incidence.

© 2012 Japan Geriatrics Society

Deformation and abnormality of the bone was
described as osteoporosis.

Malignant tumors, which were previously only
included in an addendum, are now included among
the other signs and symptoms because of their high
incidence and prognostic relevance. Because neoplastic
lesions start developing from a young age, regular
screening for malignancies is necessary for confirmed
cases of WS. Epithelial and non-epithelial tumors are
equally common in WS cases, in contrast to the 10:1
(epithelial : non-epithelial) ratio observed in the general

| 479



M Takemoto et al.

Figure 4 A bird-like face is typically seen in Werner
syndrome patients. The nasal bridge of a 57-year-old woman
appears pinched, and subcutaneous tissue is diminished.

population. We recently found that cancer was signifi-
cantly more prevalent in diabetic cases of WS. There-
fore, routine cancer screening is especially important in
this particular subgroup (Onishi et al. manuscript sub-
mitted). Malignancy can be treated using standard regi-
mens, because wound healing of the trunk is normal,
whereas the skin and soft tissue of the extremities tend
to be atrophic and delay wound healing in WS.?
Consanguineous marriages were found in 40% of
the cases, which was lower than previously reported,’
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possibly because of increased movement among popu-
lations because of advances in transportation.

Diabetes is common in WS cases. Arteriosclerosis is
of early-onset, and the incidence of ischemic heart
disease and arteriosclerosis obliterans are particularly
high. Because of the high possibility of silent myocardial
ischemia, proactive and regular tests for arteriosclerosis
are recommended for confirmed cases of WS. In con-
trast, morbidity because of stroke is similar to that seen
in the general population of the same age in Japan.'

Regarding hypogonadism, it has been reported
that WS is associated with secondary sexual
underdevelopment, diminished fertility and testicular or
ovarian atrophy. Although it was difficult to evaluate
hypogonadism using the questionnaire, it is significant
that less than 35% of cases in the present study had
children.

On the basis of extensive clinical experience and
published medical literature, cognitive function in WS
cases is usually appropriate for their age, and if mental
retardation is present, this is likely to be as a result of a
comorbid disorder.

Genetic analysis is now included in the diagnostic
criteria. WRN is the only gene associated with classic
WS, and mutations can be identified by DNA sequence
analysis®®'" or western blotting’*"* to detect aberrant
forms of the protein product. Currently, these molecu-
lar genetic tests are not feasible at all institutions, and
genetic testing is not essential to confirm the diagnosis
of WS.

For differential diagnosis, atypical WS, which is
caused by the mutation of LMNA;® mandibuloacral
dysplasia,' which is caused by the mutation of LMNA;"
Hutchinson-Gilford progeria syndrome, which is
caused by the mutation of LMNA;* Rothmund-
Thomson syndrome, which is caused by the mutation
of RECQ4;" and Bloom syndrome, which is caused by
the mutation of RECQ2,* are listed. These syndromes
typically present with progeroid symptoms earlier than
WS and are extremely rare in Japan.

There were some limitations to the present study. We
considered the incidence of each sign in confirmed WS
cases, but did not consider the incidence in the general
population. Thus, the specificity of each sign has not
been evaluated. Therefore, confirmed and suspected
cases were specified on the basis of the results of the
present study and with the consent of the Japanese
Werner Syndrome Working Committee who had
carried out actual clinical treatment of WS in the
preceding years (Table 2).

In summary, we have revised the diagnostic criteria
for WS after an interval of 26 years. We have omitted
some criteria that were difficult to use in clinical settings
and added criteria with more specificity, such as the
calcification of the Achilles tendon, in order to make
diagnosis easier and more robust. Although the genetic

© 2012 Japan Geriatrics Society
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basis of WS has been characterized, it remains to be
determined why this defect results in the characteristic
signs of WS and why these begin around puberty. The
lifespan of Japanese WS cases has steadily increased by
approximately 10 years.

Treatments for metabolic disorders using either
HMG-CoA reductase inhibitors (statins) or peroxisome
proliferator-activated receptor gamma agonists might
contribute to making the prognosis of WS cases
improve.?’# Therefore, it is important to diagnose WS
early and begin treating the secondary metabolic dis-
orders to prevent or minimize complications, such as
premature atherosclerosis, and prolong the lifespan.

We hope that future research into WS will improve
our understanding of its etiology, and that the diagnos-
tic criteria will continue to be revised frequently to
enable simpler, faster and more robust diagnosis.
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