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H emoyxn Tov S1aPnTiKo KWpaTOg TaAPaYWPNOE TNV BE0N
TG OTNV TEPIOYT] TWV EMTAOKWV
The era of come has given way to the era of complications

A6 GAeC TIC YQOVIES EMUTAO-
%ES TOU 2oy 0eaddn Atoprim (ZA)
napio Oev TEOooPAarleL TGGO TOMG
dpyava 1 cuoTHUATO TOU avOQ®-
VOV OWUATOS 600 1 oudda Tov
meQWAElETAL OTOV GQO «dLofMTLég
vevpomdBeleg». H emdnuohroyio
(emumolaouds, emimrtoon) xar M
puowt] eEEMEN TV vevporaBeldv
Ogv elvan TMIEMG OLEVRQLVIOUEVES
Aoyw tov mowmihmv diayvmotroy
nortnetwv xow ™g advvapiog Ee-
%©dBoQov opLouoy tov TAnBGuouoy
TV aoDeVAHV TOU ueAeTHONHOY OE
%d0e epyaoio. Qotdoo ou emmho-
%€ autég yapaxtnoitoviar oo
TEOOJEVTIVY] ATOAELDL VEVQLHDV
WAV TTOV €ival SUVATOV VO EXTLUN-
Bl pue pio woLrIAioL Uy CUUOITNEWV
uebSdwv dMA. amd wo #ohd dopun-
uévn vevpohoywij eE€taon pe g
TOOOTHES QUOONTIHES DORLUOOTES
€mG TNV AETTOUEQT] NAEXTQOPUOLO-
hoyun uehétn xaw tg doxpooieg
eAEYYOU NS AeLTovEYlOg TOV QUTo-
VOUOU VEVEIXoU ovoriuorog AN,
Av nou Oev VITdEYOUV ONUOVTLRES
dourEg OLOPOQES OTNV LOTOAOY XY
eE€Taon TV vevpwv otovg dUo TV-
TOVUG TOV Zamyoewdn Awopr, v-
TAQYOVV SUWS ®MVIXES dLOpOQO-

Elliot P. Joslin

Of all the long-term complica-
tions of diabetes, none effects so
many organs or systems of the hu-
man body as the group of condi-
tions included under the term
“diabetic neuropathies”. The epi-
demiology and natural history of
the neuropathies remain poorly
defined, partly because of variable
diagnostic criteria and the ill-de-
fined patient population studied.
However, they are characterised by
a progressive loss of nerve fibres
that can be assessed non-invasively
by a variety of methods, varying
from a structured neurologic exam
through quantitative sensory te-
sting to detailed electrophysiology
and autonomic function testing!.
Although there are no major stru-
ctural differences in nerve patho-
logy between the two main types of
diabetes, clinical differences do e-
xist: whereas the rare symptomatic
autonomic syndromes usually oc-
cur in long duration Type 1 pati-
ents, the mononeuropathies and
proximal motor neuropathy usual-
ly occur in older Type 2 patients?.

The late sequelae of neuropa-
thy are well recognized®* with foot
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moujoelg MAadT| T OTTAVLOL, YEVIXA, CUUTTHOUATA, O
76 10 ANZ gugoavitovrar ouyvd oe ZA timou 1 ue
HoxEd OLAQXELD VOOOU, EVM, OL HOVOVEVQITLOES HalL
1 eyyvg xuvnury vevpomdfeio eugaviCovran ouyvd
oe Nmugvoug aobeveic ue A timov 22,

Ta tehnd otddua g vevpomdbelog eivol oa-
Qadg ®oBopLouéva pe meofAjuata ota TGOLL TOU
mepuhappdvouy eE€hrwon nan apBpomdBera Char-
cot xou avurpoowevovy ™ cuvnBEatepn autio
voooxouelaxng mepiBalyng otovg drafntiroig
aoBeveic oto dutnd ndopo>*. Amé Shec Tig autieg
7OV CVVTEAOUV 0TV EUPAVLION EEEAMMMONG OTaL TT6-
oa m vevpomdfeia elvor 1 o ouvnOLouévn o€ ouv-
dvaoud ue xdmola G autic. 3

Mua mpdopatn perét uag delyver 6t to duofpn-
TG €Mog elvor oM o ouyvo oe 0oBeveis e
VEVQOTAOELOL UE ETOLOL ETITTMOON TTOV PTAVEL OITO
TOCOOTO MrESTEQO Tov 1% oe dooug dev €xovv
VEVQONABOELD KL O TOOOOTS O UEYOMITEQO TOU
7% oe Goovg €xouv dommotmuévy vevowyy Ov-
ohertovyia®. Mo #ou 010 80% TV AXQWTNOL-
oudv eonyeiton eEEAMmON oTaL TGdL0, WOl aIToTE-
Aeopamnr] Bepameia Tov Ba uropovoe va TEOoAGeL
®ou vo emPeadvver ™y eEEMEN ™G TEQLYEQLRNG
vevpomdBelog Ba elye ueydhn xowvavixy], 10T
%o owovoury] enidpaon. IModyuatt o Ollendorf
%O CUV. XONOLUOTTOLWVTAS EVOL LOVTEAD YLOL VO VITO-
Aoyioouv 10 emuTEGobeTo #GOTOg OV EUPOVILOVY
avd €10 Ol OXEMTNOLUOUOL 0T RATW AXQOL TTQO-
Breyav Su eivow duvatdv va eEowovounbovy 2-3
EXOTOUUVOLO. DOMAQLOL OTTO OTEATHYWXES TTOU EALT-
Tvouv Toug axpwtnolaowovs. T mpdopata o
Ramsey voldyioe 1o ®60tog yia €va peonhxa do-
oeva dafnund aobev] duo xEOVIL a6 ™V Eupd-
VIO VOGS VEOU EMROUE OTOL TTOOLAL TTOU AVEQYETOU OE
28000 Soidouod.

Yrdoyer ueydhn droudym xnon aviiBeTes yvoueg
avapoprd ue Tig outieg drofntnic vevpomdbeilag
otoug avBpWTovs. Qotéo0 emedn AUTES TEQLYQA-
ENROV TEWTO. 0 aobevels ue mpwtomadn (timov 1
zow TOTov 2) %o devtegomad) duafjtn, To YEYOVOg
oTO VOO EICEL TNV ROWVY] cUTLOAOY(CL TOUG TTOV Pat-
oitetal otV xedvia vitegylurouuio . O onuovtrog
Q0Mog TG vmeQyAvroupiog oty ToBoyEveln TG
vevpomdleLag vtootEixOnre apreTd and onuovTL-
%€ nehéreg émmg  DCCT*!? naw  UKPDS!, %a-
O non dhhec mpoomtinéc uehérec'>3. H avvmop-
Elo amoteleopomnig Bepamevtinnig aymyig ovto-
voxhd ™V o) TolumhoxdTta ™ StoTaQayis oUTi,
B) mv extiunon AavBaougévayv moeufdoemy ®oL Y)
™MV amotuyio TG axQLBOUs UETAPOQAS TV TTELQML-
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problems, including ulceration and Charcot
neuroarthropathy, representing the commonest
cause of hospitalization amongst diabetic patients
in western countries®. Of all the component causes
that, when combined, result in ulceration, neuro-
pathy is by far the commonest’. Our recent study
shows that foot ulceration is much more common in
neuropathic patients with the annual incidence
rising from <1% in those without neuropathy to
>7% in those with established neuropathic deficits®.
As 80% of amputations are preceded by foot
ulceration, an effective treatment to prevent or slow
the progress of peripheral neuropathy would
therefore have a major medical, social and
economic impact. Indeed, Ollendorf et al’, using a
model to estimate the incidence of costs of lower
extremity amputations in diabetes, predicted
potential savings of $2-$3 million over three years
for strategies to reduce LEA’s. More recently,
Ramsey et al estimated the attributable costs for a
middle aged diabetic male patient, two years after a
new foot ulcer, to be $28,0008.

Much debate and controversy exists over the
cause(s) of human diabetic neuropathy. However,
because they have been described in patients with
primary (Type 1 and Type 2) and secondary dia-
betes of differing causes, this suggests a common
etiologic mechanism based upon chronic hypergly-
caemia. The pivotal role of hyperglycaemia in the
pathogenesis of neuropathy has received strong
support from landmark studies such as the Dia-
betes Control of Complications trial®!?, the United
Kingdom Prospective Diabetes Study (UKPDS)!!
and other prospective studies'>13,

The lack of an effective therapy represents: a)
the complexity of this condition; b) assessment of ill
thought out interventions; c) failure to accurately
translate experimental findings to the clinical arena.
Retrospective rationalization attempts to offer plau-
sible explanations for the spectacular failures we
have witnessed in clinical trials of human diabetic
neuropathy. They include inappropriate selection of
patients according to neuropathic severity, drug to-
xicity, inadequate drug potency, inappropriate me-
asures of therapeutic efficacy, and inadequately
short periods of study, aimed to rapidly reverse a
process which has taken many years to develop.

Therefore, effective intervention must be aimed
at a stage when there is a capacity for the nerve to
repair i.e. in the subclinical or early phase of nerve
damage. At this stage our pathological studies de-
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HOTRAOV OEOOUEVMV OTNY #MVIRY TTRAEY. Avadoout-
%1 aElohdynon mpoomabel va mpoopépel mBavES
eEnynoeig v tig eEwgbalueg amotuyleg, Twv o-
molwv €xouvue yivel UAQTUEES, OTIS HMVIXES UENETES
omv avBpamvy dwafnuxn vevpomdOeia. Ot amotu-
xleg avtég mepthapufdvouy aratdAAniy emhoyn Twv
000eviv 600V agoed ™ fagitnTa TS VEVQOTAOEL-
ag, TOEWY OQAON TV PAOUARMY, AVETOQXRY OQ0OTL-
ROTNTO TWV POQUARMY, AVETIUQXES UETONOELS-0ELO-
AGYNON TG BEQATEVTIRNG OTTOTELEOUTIRATNTAS KO
OXATAAANAQ OUVTOUES TTEQLOAOVS UEAETNG, TTOV TTQO-
onaBoUv aVETLTUYMS VO avOoTEEYOUV wa Ot-
gQyooio g OUVTONO YEOVIXG OLACTNUA 1) OTTOLOL ALVl
Ty Onne oe didomua Tolav etwv. Ipémel howdv
1 amoteleopatiny moéufaon va yivetar o otddlo
Omov To VEVEOo Wtopel va avayevvnBel dnhady oto
VITORMVIXG OTAdL0 1] 0TV TTEALUN QACT TS VEVQL-
g PAAPNS. ZT0 0TAOLO AUTO OL LOTOAOYIXES UENETEG
uog delyvouv onuavtiry BAAPN otg wxEg eppieheg
oL OUUEAES VEVQIMES (VEG ROL QVAYEVVNOY TOUG
otoug dafnmnonc aobeveic!*. Qotéoo N ovoygtion
UETAED NAEXTQOPUOLONOYIOE TWV TEQLPEQLRMV VEU-
MV, TOCOTIRAYV, AULOONTLRAV JORLUOOLDV UE TNV TT0L-
Boloyoavatouxry PAAPn elvow apxetd mrwyn. “E-
yovue OelEel mEAopOTa LWOYVEY CUOYETLON UETOED
™G TaXUTTaS aymyfg TOU YOOTQOXVULAL{OU VEUQOU
%O TOV QUVOULDV UE TNV TTURVOTITOL TOV EUUDENDV
wadv>10, Qotéoo oe wa mEdopaTy TapeufoTnyg
UEAETN EVA 1) HVITLRY TAXUTNTAL Ay®YNS OTO TTEQW-
vioio vevpo Pehtinbnne onuovtind 0ev ouvePY To
(810 pe MY murveTTe. TV puieAwy wav!’. S G-
A UEAETN TTEQUUTEQW CVALYEVVITIXY LXOVOTITOL dLat-
TOTOON®E OYEOOV TORAELOTINA. OTIS UHQES EUUVE-
Aeg iveg, YEYOVOC TTOU TTEQUTAEXEL T TG YIOTO. OLdTL
etvar Eendbapo 6Tl M AELTOVQYIOL TWV VAV QUTHV
Ogv UmoQel var exTLun 0l YONOLUOTOLWVTAS TY OUVH-
Bouévn nhextpoguotohoyny eEéraon’. Emmléov
Owég pag ueléteg dev delyvouv GUOYETION UETAED
TOOOTLRGV, CLOONTIXAOV SOHLUAOLHV %O LOTOAOYL-
200V BBV TV apighav tvavi4,

H 7o ym g vevpomdbeLag €xel TOM ueydain
onuaoto. To 1998 wa wxrer ®hwviry pekém ue tov
avootoléa tov petargemtivoy evivpov Tran-
dolapril €0e1Ee onuavtirg Peltimon otig HeTEOELS
g vevpomdfelag oe Swapnuinovc acbeveic!® oe ué-
ve00g, TOU OUYRQIVETOL LE QUTO TTOV EMULTUYYAVETOL
Stav BedtimOel o yhurayundg Eheyyoc™l. Autd to
evOOEOUVTIXG EVENUOTO VITOOTNEICOVY TV Aoy
on Ba mpémel vo exupioovue T Bepamevninyg o-
TOTEAEOUATLROTNTO AWVAAOY WV BEQATEVTIRWV TTQOT-
OVImV 0g UEYOMITEQES HAMVIKES LEAETEC.

monstrate significant small myelinated and unmy-
elinated nerve fibre damage and repair in diabetic
patients'*. However, the relationship between pe-
ripheral nerve electrophysiology and quantitative
sensory tests with underlying pathology is poor. We
have previously shown a strong correlation between
sural nerve conduction velocity and amplitude with
myelinated fibre density'>'%. However, in a recent
interventional study, whilst the peroneal motor
nerve conduction velocity improved significantly,
myelinated fibre density did not!”. To complicate
matters further regenerative activity was confined
almost exclusively to the small myelinated fibres,
which are clearly not assessed employing conven-
tional electrophysiology'”. Furthermore, our studies
show no relationship between quantitative sensory
tests and unmyelinated fibre pathology'*.

The prevention of neuropathy is therefore of
paramount importance. In 1998 a small clinical tri-
al with the ACE inhibitor Trandolapril showed a
significant improvement in measures of neuropa-
thy in diabetic patients'$, of a magnitude compa-
rable to improved glycemic control®!. These enco-
uraging findings support the view that we should
be assessing the therapeutic efficacy of such agents
in larger clinical trials.
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