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Abstract

Background: Charcot-Marie-Tooth disease (CMT) is the most
common inherited neuropathy. CMT is classified into 2 main
subgroups: CMT type 1 (CMT1; demyelinating form) and
CMT type 2 (CMT2; axonal form). The objectives of this study
were to systematically review and assess the quality of stud-
ies reporting the incidence and/or prevalence of CMT world-
wide. Summary: A total of 802 studies were initially identi-
fied, with only 12 meeting the inclusion criteria. CMT preva-
lencewasreportedin 10studiesand ranged from 9.7/100,000
in Serbia to 82.3/100,000 in Norway. The frequency of the
main subtypes varied from 37.6 to 84% for CMT1 and from
12 to 35.9% for CMT2; the country with the lowest preva-
lence of CMT1 was Norway, and the country with the highest
prevalence of CMT1 was Iceland; on the other hand, CMT2
was least prevalent in the United Kingdom and most preva-
lent in Norway. Key Messages: This review reveals the gaps

that still exist in the epidemiological knowledge of CMT
around the world. Published studies are of varying quality
and utilise different methodologies, thus precluding a ro-
bust conclusion. Additional research focusing on epidemio-
logical features of CMT in different nations and different eth-
nic groups is needed. ©2016 S. Karger AG, Basel

Introduction

Charcot-Marie-Tooth disease (CMT) was first de-
scribed in 1886 by Charcot and Marie in Paris, and Tooth
in London, and was referred to as ‘peroneal muscular at-
rophy’ [1, 2]. It is part of a clinically and genetically het-
erogeneous group of hereditary motor and sensory neu-
ropathies with a prevalence of 1/2,500 people; it is the
most frequently inherited neuropathy and one of the
most common neurogenetic disorders [3, 4].

The main clinical features of this disorder are typically
childhood onset, familial occurrence, slowly progressive
weakness, and muscular atrophy affecting the feet and
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legs; later on, the hands may also be affected, and addi-
tional clinical features may then include depression of
tendon reflexes and slight to moderate distal sensory im-
pairment [1-4].

The classification of CMT type 1 (CMT1), CMT type
2 (CMT?2), and intermediate CMT is on the basis of me-
dian motor nerve conduction velocity: CMT1, <38 m/s;
CMT2, >38 m/s; and intermediate CMT, 25-45 m/s [5-
7].

The prevalence of CMT has been studied in western
Norway, and 3 hereditary types were distinguished in the
area: autosomal dominant CMT with an estimated preva-
lence of 36/100,000 X-linked recessive CMT with a prev-
alence of 3.6/100,000; and autosomal recessive CMT with
a prevalence of 1.4/100,000 [3]. Furthermore, more than
40 CMT genes have been currently identified [8].

Few epidemiologic studies have reported the preva-
lence of CMT in the world. The apparent discrepancy in
the results of the various prevalence studies may be caused
by differences in methodology, including case identifica-
tion. According to their importance, a systematic review
of the literature was performed in order to analyse and
synthetize the literature on epidemiologic studies, re-
garding the distribution of this disease among the world-
wide population (countries and regions).

Methods

The current systematic review was performed in accordance
with the guidelines for transparent reporting of systematic reviews
and meta-analyses (PRISMA statement) [5].

Search Strategy

Four databases (Internet sources) were used to search for ap-
propriate papers that fulfilled the purpose of this study. These in-
cluded the National Library of Medicine (Medline-PubMed), Web
of Science, Scopus, and Cumulative Index to Nursing and Allied
Health Literature (CINAHL) using different combinations of the
following keywords: CMT disease, epidemiology, prevalence, pub-
lic health, and cross-sectional studies. The databases were searched
for studies conducted in the period from January 1990 to May
2015. The structured search strategy was designed to identify any
published document that evaluated epidemiological studies on
CMT disease. Additional papers were included in our study after
analyses of all references from the selected articles. We did not
contact the investigators, nor did we try to identify unpublished
data.

Study Selection

All electronic search titles, selected abstracts, and full-text ar-
ticles were independently reviewed by a minimum of 2 reviewers
(L.C.L.S.B, P.SN,, LM.P.E.C, and C.A.G.). Disagreements over
inclusion/exclusion criteria were resolved by reaching a consen-
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sus. The following inclusion criteria were applied: epidemiological
studies of CMT in different countries or global regions, and re-
ported prevalence and/or frequency data of the disease and its
most frequent CMT subtypes in the population. Exclusion criteria
were as follows: inappropriate diagnoses, incomprehensive case
ascertainment, review articles, meta-analyses, abstracts, confer-
ence proceedings, editorials/letters, and case reports. An exception
was made for the article by Foley et al. [9], although it was in the
form of a letter, due to the lack of epidemiological studies, which
were consistent with the inclusion criteria available in the litera-
ture.

Quality Assessment

Each of the 2 reviewers independently completed a quality re-
view for each study to assess the study eligibility for inclusion. The
quality of the studies was evaluated using an assessment tool de-
signed specifically for this study based on a scoring system sug-
gested by Boyle [10] (table 1). The quality of studies was scored
based on a scoring system composed of 8 questions. For studies
based solely on registries, the reviewers were asked to mark ‘yes’
for questions 3, 4, 5, and 6. For studies using multiple sources of
ascertainment, the reviewers were asked to mark ‘not applicable’
for question 4, and quality was thus scored out of 7. A score of 8/8
or 7/7 was considered high quality, while a score of 1/8 or 1/7 was
considered low quality. A third reviewer was consulted in cases for
which there was a lack of consensus between the primary review-
ers.

Data Extraction

Data were extracted by one reviewer using standardised forms
and were checked by a second reviewer. Extracted information in-
cluded data regarding setting, source (authors, year), objective and
study design, country, population denominator, affected individu-
als/families, timescale (prevalence date), case ascertainment meth-
od, diagnostic method, outcome (prevalence per 100,000 popula-
tion), prevalence of CMT1 and CMT2 subtypes, and potential
bias/methodological limitations.

Results

In the literature search, we found 1,158 titles. After ex-
cluding 301 duplicate articles and 57 review articles, we
proceeded with the reading of 802 titles and abstracts;
these included 567 articles on PubMed; 117 on Scopus; 86
on Web of Science and 32 on CINAHL. Thirty articles
were selected for full reading. After the assessment of ar-
ticles not shown in full; duplicates; case studies; articles
not in English, Spanish, or Portuguese; and articles with
objectives that were not relevant to this study, 12 remain-
ing articles were finally selected (fig. 1).

The most common types of studies were epidemiolog-
ical and they reported the prevalence and frequency of the
genetic subtypes; 4 were retrospective, 3 were prospec-
tive, 3 were transversal, 1 was a cohort study, and 1 was a
cross-sectional community-based study (table 2). The
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Table 1. Quality assessment scores of CMT disease incidence and prevalence studies

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Total
target cases from  response nonresponders sample data collection validated were score
population entire rate >70%? clearly representative  methods criteria to  estimates
described? population/ described? of population?  standardized?  assess given

probability disease?  with CI?
sampling?

Braathen et al. [23] Yes Yes Yes Yes Yes Yes Yes Yes 8/8

Holmberg et al. [14] Yes Yes Yes Yes Yes Yes Yes No 7/8

MacMillan and Harper [25]  Yes Yes No No Yes Yes Yes Yes 6/8

Morocutti et al. [26] Yes Yes Yes No No Yes Yes No 5/8

Nicolaou et al. [27] Yes Yes Yes No Yes Yes Yes No 6/8

Kandil et al. [12] Yes Yes No Yes Yes Yes Yes Yes 7/8

Gudmundsson et al. [21] Yes Yes Yes No Yes Yes Yes Yes 7/8

Foley et al. [9] Yes Yes Yes No Yes Yes Yes Yes 7/8

Kurihara et al. [13] Yes Yes Yes Yes Yes Yes Yes No 7/8

Mladenovic et al. [15] Yes Yes Yes Yes Yes Yes Yes Yes 8/8

Gess et al. [22] Yes Yes No Yes Yes Yes Yes No 6/8

Mostacciuolo et al. [11] Yes Yes No No No Yes Yes Yes 5/8

Fig. 1. Flow diagram of selection of CMT
disease incidence and prevalence studies
during the period January 1, 1990-May 31,

2015.

Records identified through PubMed = 567; Scopus = 117;
Web of Science = 86 and CINAHL = 32: (n = 802)

699 citations excluded: not

Epidemiologic Study of CMT

»
i relevant citations by title

v

103 studies deemed potentially
relevant by title

. 75 citations excluded: not
v relevant by abstract

v

28 studies deemed relevant by title
and abstract or needed full text to
make determination

o 17 citations excluded: not
" relevant by full text review

v

11 studies included
»| 1 citation included: search manual
A
12 studies included in
systematic review
Neuroepidemiology 2016;46:157-165 159

DOI: 10.1159/000443706



Apmnis
paseq-Arunwwod
[eUO1}3S-SS0ID)

(soueuosar orpudewr) J[9s11 InISse 1661 ‘sarypedoanau
PpajewnsaIapun usaq Surdewrromau UTYIIM P2)OJ[aS 9IOM SBaIe  ‘T¢ IOqUUIAdI(T rexoydrrad
aaey Aewr Aypedomou 000°00T/21 :NSINH  pue “A3ojorsfydoinau  ueqin Ino, '9}eIouIarod ay} /L661  IMISSY IOUNOD Jo s103o1paxd
JO sasned [RUONLIINN 000°00T/181¢ ‘s159] A10JBIOQE]  JO }SOMI[JNOS PUE ISBIYINOS  ‘T¢ JOQUIAID(T /S€6°8T [eany pue ‘suiaped
‘PapI0daI1 J0U SeM Jo Aygedoinou  duUMNOI ‘WONJBUTWIEXD SIMYIIOU JSLIYIOU -/661 88T7CT ‘ueqIn <oouareaard jo £pnys 1d487 2102
Aypedomoau orjoyooly  reraydired souseasig [eo1So[oInaN 18331 Apn)s [eInt Ino, ‘I Arenue( CTLTH paseq-uonemndod  “[z1] ‘Te 3@ [IpUeY
s[qe[reae
094G :9JRIPAULIAIUI T ND sIaquIaw ATrurey re Apnjs [es1oasuer],
%¢¢ TLND  uo pawrojrad sarpnis sonouan) pue £3o0ImaN * LIND JO sonsLIajoeIeyd
%TS (TLIAD UOTJONPUOD AU Jo aymnsu] snad4D oy o1j0ua8 pue [esTurp Aodyang,
000001/91 A10suas pue 10j0ux Jo saseq eyep onouagoInau 600C ‘eardojorwapida yo ‘0102 “[£2] TR 3
PayTIUapPT JUON :LIND JO ddoud[eadid pIepue)s uo paseq pue [es1urp 3y ], ‘g1 Arenue[ snxd£D/000F6L Apmispaseq-uonemndog NOB[OIN
Apmys
aanoadsoiq ‘sadAiqns
UOT}eI0QR[[0D Jo a8ejudorad
sIsA[eue Jenos[ow-oIq 119y} paurejqo pue £junod 6661 A[eI] JO  SAIIB[OI 3} SUIULIANDP
pue uonen[ead a1 jo systdojorsdydoinau  ‘T¢ I0qUId(Q  UOIZAI UISYINOS 0} pue LJAD
000°00T/S° LT sryderdoimauodae pue sysi3ojoinau /000 dun( -[enjuad e Jo doudesdrd jo Apmis A1eI1 ‘2002 [92]
PayTuapT JUON LIAND Jo ddoud[eadld pue [es130[oInaN Sunnoerd oy [y —8661 UOIRIN  “OST[OIN/SST‘TEE paseq-uonendog “[& 19 IINDOION
Apnis aanpdadsorg
‘uonjendod
BLIONID  SI[eAA JO [e3IdSOF AJ1sIoATUn) ympe [ NSIWH
000°00T/4°C :TLIND  [e2130[03ISIY ‘O[qe[reae ‘A3o10154ydoInaN jo SO[B M [INOS JO SOTISLIdIORIBYD
pooypqiyd 000°00T/6°0T :*T.LIND ToAd1oyMm ‘pue  Judunreds( PIPIED SAEM 8861 ‘T dun( ‘uegIowe[ onauag pue NN
ur aouerjouad 000°00T/1°81T [eo13ojorsfydonoafd Jo reardsop] Ayrs1oatun) /1661 H(1ThL [eoturp oy} jo Apnis  p661 [S7] 1odreyy

a1} UO J[qe[IeA. JON

:LIND JO 2oudeAdld

‘Testurd> piepuelg

ASoroinaN jo jusunredsq

aun(-6861 AeIN

‘J[npe) €'6¢6

paseq-uonendog

puE UE[IPEIN

Ayderdofwonoayd
£315070A UOT}ONPUOD

suonelg

9AISU 10}0W UBIPIW JO aIe]) Yj[eay 2y} 0} pue usapams
siseq oy} uo ¢ 10 1 2d4)  uordax ay jo speardsoy ayy ur UIdY})I0U Apnys TeszoAsuel],
000°001/T9T TLND  LIND ‘Sis[eue yNd  s21padoyiiQ) pue soLierpad 1661 USN0QI2ISEA “Apms [eorurp Uspamg
000°00T/1°0C  pue stsA[eue aa18rpad ‘SOLIJBLIDN) QUDIPIIN  ‘[¢ Joquiadd  pue usjjoqiioN  pue reorSojorwaprda F661 ‘[¥1]
PAYTIUAPT SUON ;LD JO 2ouareadid pue £10)s1y A[rure,g [euwrajuy jo syusunredaq /1661-8861 JTVLBTS paseq-uonemndog Te 30 3raquujoy
A[reonouad
%6°S€ TLIND pue £jeordojorsAydonau Apnis aandadsonayg
%9°2€ ‘TLIND sasougerp A[[eoTur payIsse[d spI0dax 'sad£joual
CIET/T U paulIyuod YN pue 1s130]0IN3U/ISIONUID) LIAD 1UIJIp JO
OST‘T/T ‘USWOM £3100[2A UOTONPUOD ‘Tendsol Ay1s10ATU ) AemIoN “Ayunod  saruanbaiy oual pue AemioN
000°001/€°C8 I0JOUI UBIPAUI  SNYSIY O[sQ JO AJISIDATU SNYSINY aoudresdrd jo Apnys 110 [€2] TR 10
PaYNIUSPI JUON LD JO 90UdeAdId  UOTJRWLIOJUI [eJTUID)  ‘SOT}AULL) [EIIPATA JO 3mjnisu] -/S00T-066T UI2ISBd/6ES L6T paseq-uonendog uayjeeIq
SUOT) eI U0 Pajeursd eare
[eo13010poyow poyour poylowr aouaresard eoryderdoad Apmys Anunod
/seIq [enuajoq aurodnQ onsouderq juouruTe}IodsSe ase)  /porrad Apmg juoniendog a3 Jo uSIsap/2A1303(qQ /sTeak /10Ny

STPNIS PapN[OUI JO S[TeId(J *Z 3qel

Barreto et al.

Neuroepidemiology 2016;46:157-165

DOI: 10.1159/000443706

160



‘Ayyedoanau L1osuss pue 1ojouwr Are3rpaiay [ od4) = | NS H ‘sarsjed aanssaxd o1 Lypiqer) yiim Ayyedornau Areyrpasoy = JINH ‘Ayredoinau L1osuas pue 10jowr A1e31patd = NSINH

Ayis1oatu) enpeq Aear
JO SIOPIOSI(T Te[NOSNUIOINAN urd)seaylIoN  Apnis aanoadsonay
10§ 12Jud)) [euorSoy 012UdA  NSIH Jo 2douareadrd
pue saouraoid snonSnuod Jo oSiaoy 1) JO 2jeWNSd
000°001/L€°6 SOWH ¢ Jo spedsoy [erouag oy [ L861/L861 pueenped  dusiearayy 1oy Apms A[ei] “T661 ‘[11] T8
pajewnsatopun I NSIATH JO 9oUd[eadid pue sarsdorq aazoN  jo syuounredap ASojomaN -0961 JOETL90°T paseq-uonendog 19 o[onIIBISON
s310402 Juanyed
sjuarjed J[e ut pajsa) %¥1 :ddNH Sunsay onouad pue a81e] woiy souad
a1oM saudd TAD %9¢ LD restojorsfydonoape Auewrran LA Ul suorjenur
IOJYM UMOWY %09 :T.LIAD sadfigns ‘S9T10)STY| 19U /syuaned  jo sauanbaiy jo Apmys Aueunian ‘€107
jou ST 1T AUBWIID LD Jo Aouanbaxg juanyed pazAreuy Ie[NOSNUIOINAU AUBUIIID) -/T102-%00T 9./ JO 11070 paseq-uonendog [27] Te 19 595
%8°LF9°G8
‘[eATAINS IeL-GT BLIDILID Apmys aanpoadsorioyg
000°001/€°C *TLIND wnnpiosuon \LIND —/L00T Iseastp LIND
[e1o13J0 000°00T/T°Z :TLND ueadoing o) Surpiodsoe ‘I¢ IqUI2d(T ur [AIAINS Te2A-GT pue
[020301d ® Jo Yoe[ 000°00T/4°6  PaYysI[qe1sd sisouderp s1SI30[0INAU OM ], *SUOTINITISUT -8861 ®IQIaS “Opeid[og souaresard jo Apnys  ©1qI9S TT0T [ST]
10J UOTJeUTISAIIPUN) :LIAD JO 90uaTeAdI LD pue [edtur) [es1oomau sperdpg ‘T Arenue( JFT19LS T paseq-uonendod  °[e 39 JTAOUIPE[A
suoyd
31} J9A0 A[}D2IIPp PIMITAIIUT
a10M s1opuodsar-uoN
uede( VN JTWOouaD)  “SINI[IDB] YI[edY Pue SITUT[d
ul pajewn}saIapun ‘[020301d prepueys  ‘spe3rdsoy 19y30 0} JUIS 2I9M uede( uraisom Apmys
"sadfjouayd e 3ursn powrojrad  sarreuuonsang) "AJIsIaATun ur 1103301, 37} [esIaAsURIL], "LIND
pajoagye A[pyrur 2IOM SIIPNYS 170330, Jo sotpadoyiQ ur ‘ojeuruIreyeS  Jo sarnjedj orouas pue
[eI9A9S pUB UOTIBLIBA 000°001/8°01 [eo13o7oyyed pue pue £3o[0InaN prryD pue o3euo x souaresard jo Apmys  uede( ‘700z [<1]
[e2TUT IPIA LND Jo aoudteaarg  [eordojorsAydomoorg  ‘A3ojoinanN jo syusunredsq 000¢ Tdy /- /980°9L1 paseq-uonendog T 39 eIRYLINY]
pueSug
EN:EN Gunsay onousg IDIAIIS UIOY)ION QUAT,
a1 Jo aduenuad USWIOM 9G] JB[NOJ[OUW PUE SAIPNIS £3ojorsdydoanau resrurp uodn apseomaN Apmys aanoadsorg
J[qerrea pue JudwW 961 [eor3ojorsAydonoafd a1} pue 201A13s d1jsouSerp 010C ur 00565 "LIND Jo sadfy
2InjeU SNOIPISUT 3} 000°00T/8°'TT “A103s1y A[Terej aanisod JB[NOI[OW Y DIIAIIS 1 Ioquuaydag ym ordoad  [re aousreasrd jo Apmis pueSug ‘2102
0] anp dJeWNISIIIPUN) JO LIND 9oud[ead1d  ‘wonjejuasaxd [esturyD) [eorurd oreusornau oy, /0T0T-S661 UOT[[IW 66°C paseq-uonemndog ‘(6] Te 12 L3104

000°001/Z *TLIND
000°001/0T ‘TLIND

£10y0ULITJUOD
se papIedar sem
unsay yN( ‘Sunsay

Anunoos

oy ur juaunredsp £Sofoinau
£[uo ay) pue sar10)eIO0qR]
£3oro1sfydoinau yjoq

Apmys
aA1padsonay "LAD o
wnxoads [esturp pue

pueao]

000001/21 [eo13o1o1sAydonau ‘sys13ojoanau Jumonoerd e £00g ‘T Arenue( pueao] souaresad jo Apnys ‘010z ‘[12] TR

PaYNIUSPI JUON :LJND JO 20Ud[BAdId  PUE S2INJed) [EOIUN])  WOJIJ UOIJRWLIOJUT UO paseq /9007-£861 JTLYLOE paseq-uonendog 32 uosspunwpno
SUOTy eI U0 Pajeursd eare

[eo13010poyow poyour poylowr aouaresard [eoryderdoad Apmys Anunod

/seIq [enuajoq awoonQ onsouderq juouruTe}IadSE 9se)  /porrad Apmg juonendog a3 Jo udIsap/2A1303(qQ /sTeak /10Ny

(panunuod) *z ajqeL

161

Neuroepidemiology 2016;46:157-165

DOI: 10.1159/000443706

Epidemiologic Study of CMT



Table 3. Genetic epidemiology of CMT in the general population

Country  Affected Families, CMT CMT1, % CMT2, % Others, % (n)
individuals, n prevalence/ (prevalence/ (prevalence/
n 100,000 100,000) (n) 100,000) (n)
population

Norway 245 116 82.3 37.6 (=) (92) 35.9 (-) (88) 2.9 (intermediate CMT: 7) 23.6
(unknown neurophysiological
phenotype: 58)

Sweden 104 52 20.1 81 (16.2) (84) 15 (=) (16) 4 (4)

UK 133 49 18.1 56 (10.9) (69) 12 (2.7) (15) 31 (CMT3: 1; CMT5: 7; spinal
CMT: 9; not classified: 22)

Ttaly 58 13 17.5 64 (<) (37) 25 (<) (15) 1(6)

Turkey 33 16 52 (-) (18 families) 33 (=) (11 families) 15 (intermediate CMT: 4 families)

Egypt 5 - 12 - - -

Iceland 37 18 12 84 (10) (31) 16 (2) (6) -

England 352 275 11.8 56.7 (=) (126) 17.6 (<) (39) 25.8 (57)

Japan 19 11 10.8 - - -

Serbia 161 - 9.7 73 (7.1) (119) 23 (2.3) (37) 4 (5)

Germany 776 (589%) - - 60 (-) (355) 26 (=) (151) 14 (HNPP: 83)

Ttaly 100 30 - - (9.37) (100) - -

Total 1,990 597

* Five hundred eighty nine patients with nerve conduction studies.

longest time interval investigated was 27 years (1960-
1987), in the retrospective study of Mostacciuolo et al.
[11]. A high level of heterogeneity among studies pre-
cluded a firm conclusion.

The selected studies were performed in different coun-
tries, including Egypt, England, Germany, Iceland, Italy
(2), Japan, Norway, Serbia, Sweden, Turkey, and the
United Kingdom. The studies were conducted between
1991 and 2013. The number of participants per study var-
ied widely, ranging from 5 to 776 individuals with CMT
and from 1 to 275 families (table 3).

The most commonly used diagnostic tools were fam-
ily history, neurological and neurophysiological investi-
gations, and molecular genetic investigations. Ten studies
assessed the prevalence of CMT, with reported rates rang-
ing from 9.7/100,000 in Serbia to 82.3/100,000 in Norway
(table 3).

The frequency of the main CMT subtypes in countries
varied from 37.6 to 84% for CMT1 and from 12 to 35.9%
for CMT2; CMT1 was least prevalent in Norway and
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most prevalent in Iceland; on the other hand, CMT?2 had
the lowest prevalence in the United Kingdom and the
highest prevalence in Norway. A disproportion in the
CMT1/CMT2 relationship was observed in different
countries; for example, Iceland, which had the greatest
difference, had a CMT1 to CMT2 ratio of 5:1, while
Norway had the most homogenous sample with a 1:1 ra-
tio. Among the included studies, only 3 did not report
information on CMT1 and CMT?2 subtypes; Kandil et al.
[12] performed a study on various peripheral neuropa-
thies in Egypt, Kurihara et al. [13] reported data on CMT
prevalence in the general population, and Mostacciuolo
etal. [11] presented only CMT1 data.

Regarding the different strategies for collecting epide-
miological data, the studies used self-administered ques-
tionnaires, and clinical and electrophysiological data
analysis in retrospective, prospective, and databases stud-
ies. Note that self-administered questionnaires and inter-
views are common ways to obtain morbidity information,
frequency of symptoms, and prevalence of variables.

Barreto et al.



Discussion

Although there is a growing interest in CMT research,
epidemiological studies of this disease are still scarce, and
knowledge of CMT epidemiology in different parts of the
world remains extremely limited.

It is difficult to assess the prevalence of CMT due to a
wide variation of clinical symptoms and the different
forms of the disease [14]. These difficulties account for
the high variability in the prevalence rates reported in ep-
idemiological studies. The problem with estimating min-
imal prevalence in chronic disorders is to identify all the
patients in the general population/geographical region.
According to Mladenovic et al. [15], CMT prevalence
varies in different populations and different regions with-
in countries.

In our review, we found articles from several countries,
but most studies were performed in European countries.
This is probably due to the fact that there are major cen-
tres for CMT diagnostics in Europe.

Regarding the types of studies included in this review,
it seems that the retrospective study was the most pre-
dominant, which is due to the fact that the review of med-
ical records is a widely used method of data collection,
despite certain limitations [16]. Prior knowledge about
certain characteristics of what is being observed introduc-
es distortions in the record of an event, and years later, for
the conduction of a historical cohort study, verification
may aggravate these distortions for the same reasons [17].

Regarding epidemiological studies, most have investi-
gated the prevalence of general CMT; most of the remain-
ing studies have investigated the prevalence of CMT1, the
most common subtype of the disease [18]. Prevalence
studies evaluating only CMT2 are rare. Patients and fam-
ilies affected by CMT2 may be more difficult to identify
than those affected by CMT1. The age of onset for CMT1
is often during the younger years, while that for CMT2 is
often during the older years. The presence of other he-
reditary neuropathies is more frequent with advancing
age, and CMT may thus be more difficult to discern from
other neuropathies.

The clinical diagnosis of peripheral neuropathies can
be difficult [19]. However, in relation to diagnostic meth-
ods used in studies, neurophysiological findings and fam-
ily history with multiple affected individuals can further
support the diagnosis of CMT, which is the most com-
mon inherited neuropathy [20]. The systematic screening
of multiple close relatives is important [21, 22].

According to Gudmundsson et al. [21], there have re-
cently been major advances in understanding the genetics

Epidemiologic Study of CMT

of CMT. Genetic testing is helpful in subdividing CMT,
but this is not a prerequisite for the diagnosis of CMT.
DNA abnormalities are not known to exist for some
forms of CMT, or corresponding tests are not commer-
cially available. Gess et al. [22] reported that the genetic
heterogeneity of CMT is enormous, and over 40 genes
have been shown to cause CMT. Thus, it is important to
design rational diagnostic procedures, including the eval-
uation of the most common causative genes. In particu-
lar, the most common genes and their cumulative rates in
CMT are of interest.

When analysing the prevalence of CMT (9.37-
20.1/100,000), it can be inferred that the lower prevalence
rate (9.37/100,000) was reported in an older study [11], in
which the only diagnostic methods were nerve biopsies
and electromyography; this was also a retrospective study.
The second study with the lowest prevalence was also a
retrospective study [15], and diagnosis was confirmed
only by clinical and CMT diagnosis established according
to European CMT Consortium criteria.

In addition to this difference in the diagnostic method
used in each study, another factor that may have changed
the prevalence reported in each study is that some affect-
ed individuals may have mild or no symptoms. This pres-
ents a problem in identifying cases of CMT, and most
prevalence studies have included a number of individuals
with few or no symptoms that were only discovered when
seemingly unaffected family members were studied. This
may explain the somewhat higher prevalence found in
some studies [21].

In the study by Braathen et al. [23], a meticulous effort
was made to include all people with CMT in eastern Ak-
ershus County, Norway; perhaps that is the reason why
their study reported the highest prevalence of CMT
(82.3/100,000).

Gudmundsson et al. [21] also reported a high preva-
lence of CMT in Iceland (12/100,000 population), and
improved methods were discussed when comparing an-
other Icelandic study performed in the 1960s, with a re-
ported CMT prevalence of 1.6/100,000.

Regarding the prevalence of CMT subtypes (CMT1
and CMT2), a majority of studies found through genetic
testing that CMT1 was more prevalent than CMT2; in
most studies, the duplication of chromosome 17p11.2 oc-
curred more frequently, indicating a diagnosis of CMT1
[14, 15, 22].

The only study that found that CMT2 was more prev-
alent than CMT1 was from Braathen et al. [23], but there
was a relatively small difference (CMT2, 49.4% and
CMT1, 48.2%). The authors found an equal distribution
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of CMT1 and CMT?2 in the general Norwegian popula-
tion, and this was in contrast to previous studies based on
clinical populations, which found that CMT1 was signif-
icantly more frequent than CMT2.

According to Sackett [24], the different neurophysio-
logical distribution in the general and clinical populations
are probably caused by ascertainment differences, as se-
lection bias is more pronounced in clinical populations
than in the general population. Thus, Braathen et al. [23]
reported that it is likely that their results are more repre-
sentative than the results from clinical populations, rein-
forcing this statement by the fact that the ratio between
the total number of affected people and the total number
of families was similar for both CMT1 and CMT?2 (2.3:1
and 2.1:1, respectively).

Conclusion

In conclusion, most studies were performed in
European countries, and this is probably due to the fact
that there are major centres for CMT diagnostics in
Europe. Also, the most widely used diagnostic method
was surveying family history with multiple affected indi-
viduals, and the survey was further associated with other
methods, since the systematic screening of multiple close

relatives is important. The prevalence of CMT varied in
different populations and different regions within coun-
tries, as did the relative frequency of subtypes CMT1 and
CMT2. However, most studies found that CMT1 is the
most prevalent subtype of CMT. However, the retrospec-
tive nature of these studies might contribute to biases in
data collection. Future studies using uniform diagnostic
criteria and longitudinal follow-up can help identify
temporal trends and geographic variations of the epide-
miologic features of CMT in different regions of the
world.

This review reveals the gaps that still exist in the epi-
demiological knowledge of CMT in the world. Published
studies are of varying quality and utilize different meth-
odologies, thus precluding a robust conclusion. Future
research focusing on epidemiological features of CMT in
different nations and different ethnic groups is therefore
needed.
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Erratum
|

The article by Barreto et al., entitled ‘Epidemiologic study of Charcot-Marie-Tooth disease:
a systematic review’ [Neuroepidemiology 2016;46:157-165, DOI: 10.1159/000443706] in-
cludes false statements when it refers to the study by Nicolaou P, Zamba-Papanicolaou E,
Koutsou P, et al,, entitled ‘Charcot-Marie-Tooth disease in Cyprus: epidemiological, clini-
cal and genetic characteristics’ [Neuroepidemiology 2010;35:171-177, DOI: 10.1159/
000314351]. The term Turkey needs to be replaced by Cyprus in the text and the tables.
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