Sunu Akis1

Genel bilgiler

Tedavi secenekleri

Patogeneze yonelik tedaviler

Kanita dayali tipta alfa-lipoik asid tedavisinin yer1

Son sozler..



Diyabetik noropati

Genel olarak:

Diyabetli hastalarda periferik sinir sisteminde olusan
yapisal ve fonksiyonel bozukluklar

diger etiyolojik faktérler ekarte edilmek kosulu ile
Diyabetik Noropati olarak tanimlanmaktadir.



Diyabetik noropati

Periferal sinir sistemin
yaninda

otonom SS ve
MSS'de etkilenmek:

Morbidite ve mortalitesi
ylksek,

Yasam kalitesini olumsuz T
yonde etkilemekte Ak

Pain 2010:149:338-334




Subklinik DNP

o Anormal elektrofizyolojik testler
Sinir ileti hizinda azalma

Uyarilmis kas veya sinir aksiyon potansiyellerinin amplitidinde
azalma

o Anormal kantitatif duyusal testler
Vibrasyon/dokunma
Termal 1sitma/sogutma
Diger

o Anormal otonom fonksiyon testleri
Kalp hizi degiskenligi
Sudomotor disfonksiyon
Pupil latansinda artma



Klinik DNP

Difiz NGropati

Distal simetrik
sensorimotor PNP

Kuiguk lif
Buiyik lif
Mikst

Fokal NOropati

Mononoropati (Ust ve alt
ekstremite)

Mononoritis multipleks
Pleksopati
Poliradikulopati
Kraniyal mononoropati

Otonom Noropati
Anormal pupil fonksiyonu
Sudomotor disfonksiyon

Genitouriner otonom noropati
Mesane disfonksiyonu
Seksuel disfonksiyon

Gastrointestinal otonom noropati
Gastrik atoni
Safra kesesi atonisi
Diyabetik diyare

Kardiyovaskuler otonom
noropati

Hipoglisemiyi farkedememe



HIPERGLISEMI
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Free radicals?

I/R injury
Permeability?

NOROPATI |

Adapted from Yasigashi et al. Diab Res Clin Pract 2007



Wallerian Degenerasyonu:

— Sinir liflerinde kabarma,bozulma
ve myelin yumrularinin olusmasi

A
lleri dizeyde myelin kaybi,
FR— -— Segmental demiyelinizasyon
w
B

” = . ; Paranodal demiyelinizasyon:
| Kabarmis myelin kilifi

Butinligu bozulmus Ranvier nodu

- - Normal Ranvier nodu
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Textbook of Diabetic Neuropathy’ den uyarlanmistir



Sural Sinir Morfolojisi
DS

Non-diabetik Hafif diabetik PNP llerlemis diabetik PNP

SYDNEY Study Group NeuroDiab 2001



Epidemiyoloji
DNP Bati toplumlarinda en sik noropati nedeni

Tani icin secgilen yontem ve kriterlere bagl
olarak klinik ve subklinik DNP prevalansi %10-
90 arasi bildiriimekte

Hastalarin en az yarisinda seyir sirasinda
DNP gelisir




Prevalence of Peripheral Neuropathy and Painful Peripheral
Neuropathy in Turkish Diabetic Patients

Tomris Erbas,* Mustafa Ertas,T Aysen Yucel,} Abdulkadir Keskinaslan,§ Mustafa Senocak,”
and TURNEP Study Group

TURNEP Calismasi

14 Universite hastanesi, 1113 hasta
Klinik DPNP %40.4

Elektrofizyolojik calisma ile ---- %62.2
Agrili néropati %16 --- LANSS

J Clin Neurophysiol, 2011



Diabetik Noropatide Semptomlar

“Pozitif’”’ Semptomlar:

Siirekli yanici veya kiint agri
Paroksismal patlayici, batici agri
Dizesteziler

Uyarilmis agri (hiperaljezi, allodini)
Uyusukluk

“Negatif”’ Semptomlar (Defisitler):

Hipoaljezi, analjezi
Hipoestezi, anestezi
Termal, vibrasyon, basin¢ duyumu, refleksler J



Farkliligin nedenini

_
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Dokunma, Soguk Sicak
vibrasyon, algilama, algilama,

Kalp hizi, kan basinci,

Kas

. terleme,
kontrolU

GIS fonksiyonlar

pozisyon agri agri
algilama

Feldman ve ark, Textbook of Diabetic Neuropathy, 2002
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Diabetik Noropatinin Klinigi:

inir fonksiyonlarinda kayiplar
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semptomlar
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75% Normal Fonksiyon 50% Normal Fonksiyon 25% Normal Fonksiyon

Diyabetin suresi
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Modified after Pfeifer & Schumer, Diabetes, 1995



DPN

Noropatik semptomlar ~ Sakatlk

g Yasam
% Kalitesil

Ayak ulserleri Charcot
ayag!

Cerrahi
Amputasyon
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Young et al., JAMA 2009; 301: 1547-55



Tedavi secenekleri

Treatment of Diabetic Nevropathy and

How far have we come?

Dan Z1EGLER, MD, FRCPE

At least one of four diabetic patients is affected by distal symmetric polmeuropathy, which
represents a major health problem, since it may present with partly excruciating neurcpathic
pain and is responsible for substantial morbidity, increased mortality, and impaired quality of
life. Treatment is based on four cornerstones: 1) causal treatment aimed at (near)-
normoglycemia, 21 treatment based on pathogenefTc mecharmsms, 37 svinptomatic reatment,
and <) avowdance of rsk factors and complicabons. Becent expernimental stucies suggest a
multilactorial pathogenesis of diabetic neuropatly . From the clinical point of view, it is impor-
tant to note that, based on these pathogenetic mechanisms, therapeutic approaches could be
derived, some of which are cumrently being evaluated in clinical trials. Among these agents, only
a-lipoic acid is available for weatment in several countries and epalrestat in Japan. Although
several novel analgesic drgs such as duloxetine and pregabalin have recently been introduced
into clinical practice, the pharmacologic treatment of chronic painful diabetic nevropathy re-
mains a challenge for the physician. Individual tolerability remains a major aspect in any treat-
ment decision. Epidemiological data indicate that not only increased alcohol consumption but
alzo the traditional cardiovascular risk factors such as hypertension, smoking, and cholestercl
play a role in development and progression of diabetic newropathy and hence need to be
prevented or treated.

Diiabetes Care 31 (Suppl. 23:5255-5261, 2008

threshold also predicts the development
of neuropathic foot ulceration, one of the
most commeon causes for hospital admis-
sion and lower-limb amputations among
diabetic patients (6). Pain is a subjective
symptorn of major clinical impontance,
since it is often this complaint that moti-
vates patients to seek health care. Chronic
neuropathic painis present in 16-26% of
diabetic patients (7). Pain associated with
diabetic neuropathy exerts a substantial
impact on the quality of life, particularly
by causing considerable interference in
sleep and enjoyment of life (8). Despite
this significant impact, 25 and 39% of the
diabetic patients, respectively, had no
treatment for their pain in two surveys
(7.90.

DISTAL SYMMETRIC
POLYNEUROPATHY — The term
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DNP Tedavi Yaklasimlar:

Endojen Azalmis
insulin glukoz
e yoklugu (type 1) uptake’i (type II)

HIPERGLISEMI

Norolojik defisitler

~l-
Semptomatik Tedavi \_J:, —;,,

Uyusukluk Kramplar Parestezi Agri



Semptomatik DNP tedavi segenekleri

|
i Normogliseminin saglanmasi.

2.
a.
b.
C.
d.
e.

3.

4,

Cur Opin Support Palliot Care 2009;3:136-143
Cur Op End Diab Obes . 2007:14;141-145
D.Care 2008;31(Supl2)S255-S261



Glisemik kontrol noropatiyi onliyor
—

18+

12—

Percent

Primary Secondary
prevention colhort intervention calhort

DCCT, N Eng J Med 1993



Steno 2 Calismasi 13.3 yillik sonuglar::

Diyabetin gec donem komplikasyonlarinin progresyonu tzerine ¢ok yonlu
tedavilerin etkileri degerlendirilmistir.

Degisken

Nefropati
Retinopati

Otonomik
Noropati

Periferik
Noropati

Gaede et al., N Engl J Med 2003; 348: 383-93

Rolatif Risk
(95% Cl)

0.39 (0.17-0.87)

0.42 (0.21-0.86)
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VADT- Effect of intensive glucose lowering on
microvascular complications of type 2 diabetic patients

*Eye procedures No difference
*Proliferative retinopathy No difference
DIABETIC RETINOPATHY *Macular edema No difference
*New onset retinopathy No difference
*2 step progression P=0.07
*Doubling of serum creatinine No difference
*Serum creatinine > 3mg/dl No difference
DIABETIC NEPHROPATHY °En.d-s’rage renal disec.use . No difference
*Micro to macroalbuminuria No difference
*Normal to micro/macroalbuminuria  P=0.02
*Renal function decline No difference
*Mononeuropathy No difference
DIABETIC NEUROPATHY *Peripheral neuropathy No difference
*Autonomic neuropathy P=0.07

Duckworth et al., N Engl J Med 2009; 360: 129-39



Veterans Affairs Diabetes Trial (VADT)

No effect of intensive diabetes therapy on DPN and trend toward increased
incidence of autonomic neuropathy over 5,6 years in type 2 DM

% with neuropathy Duckworth et al., N Engl J Med 2009; 360: 129-39
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HbA1c (Median):
6,9% vs 8,4%

P=6:07—
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Neuropathy Peripheral Autonomic
Total Neuropathy Neuropathy



Semptomatik DNP tedavi segenekleri

Risk kaTdPIZI"iHiH tedavisi TIP1DM  TiP2DM

.. Yas + +

Kan basinci regiilasyonu, Sy _ _
Dislipideminin tedavisi, o +
girh - +?

Obezite ile miicadele, Hiperglisem - "
. . . Hipoinsulinemi +
Sigaranin kesilmesi, iyabet iresi 5 N
Asiri alkolden kaginma o ’
Hiperlipidemi +? +?

Hipertansiyon ++ +?

Nefropati ++ +

Retinopati ++ +

Cur Opin Support Palliot Care 2009;3:136-143
Cur Op End Diab Obes . 2007:14;141-145
D.Care 2008;31(Supl2)S255-5261



Semptomatik DNP tedavi segenekleri

1.
2.
a.
b.
C.
d.
€.
3. Semptomlarin giderilmesi
4.

Cur Opin Support Palliot Care 2009;3:136-143
Cur Op End Diab Obes . 2007:14;141-145
D.Care 2008;31(Supl2)S255-S261



Agri tedavisi

Seminars in
ASCULAR
SURGERY

Diabetic Neuropathy: Is
Pain God’s Greatest Gift to Mankind? o rauw srane,

Andrew J.M. Boulton, MD, DSc, FRCP



TEMD

Onerileri

TABLO 13.2 1 Diyabetik nropatide agr tedavisi

Méropati semptomilar varsa:

dnemi anlatiimal

destek verilmelidir.

= Hastaya ndropatinin nedenler ve prognozu, agrinin zamanla gegebilecedi anlatilmals,
= Tedawvi clanaklan konusunda bilgilendirilmeli ve oluru alinmal, iyi glisemik kontrolin

= Méropatinin psikolojik sonuglan agisindan dikkatli olunmal, gerekirse hastaya psikolojik

¢ Afn konbroll yetarsiz ise

Tedaviye

= Trisiklix antidepresanlar ile baglanmal

= Agn kontroll igin en uygun zamanda verilmeli
= Doz disik tutulmal

* Yavag yavag titre edilmelidir.

¢ Afn konbrolil yetarsiz ise

= Duloksetin, Gabapentin veya Pregabalinden en ucuz olam
sagilmeli

= Tolere edilebilen yiksek doza gikilmal

= Agn kontrolinde yelersiz ise kesilmeli

« Yan etkiler nedeniyle doz titrasyonu mimkin dedilse diger
bir ilaca gegilmelidir.

¢ Afn konbrolll yetarsiz ise

—

Cpium grubu analjezikler denenebilir

Y

¢ Afn konbroll yetarsiz ise

Agn kentrol
altinda ise

Hastanin onayim aldiktan sonra, kronik agn tedavisinde
deneyimli uzmanlara gériglimeli

Sinif Ornek Onerilen dozlar ()
Trisiklik antidepresan ilaclar Amitriptilin Gece 10-75 mg
Nortriptilin Gece 25-75 mg
Imipramin Gece 25-75 mg
Antikonvulsif ilaclar Gabapentin 3x300-1200 mg
Karbamazepin 3%200-400 mg
Pregabalin 3x100 mg*!
5-hidroksitriptamin ve Duloksetin 1x60-120mg
norepinefrin re-uptake
inhibitorleri
Alfa-lipoik asit"" Thioctacid ampul 600-1200 mg iv.
infuzyon
Substans-P inhibitorii Kapsaisin krem %0.025-0.075
Haricen glinde 1-3 kez
Isosorbid dinitrat"” Isosorbid topikal krem | Haricen giinde 1-2 kez

Y

{hastarin onayi alindiktan sonra) kesilmeli

Agn gegarse ilacin dozu azaltlmal veya gerekirse




TEMD Onerileri
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Agnl Diyabetik Noropati Tedavi Yaklasimi

Baslangi¢ tedavisi
Kan glukozu kontrolii (HbA1C < %7), egitim
Lokalize agri varsa kapsaisin krem ile topikal uygulama

\

4. Haftada Etkin Agri Kontrolu

— X\

Evet Hayir

\

Tedaviye devam ilag baslayiniz

Diyabet

Amitriptilin veya
Duloksetin veya
Pregabalin veya
Gabapentin

Tedavi bagladiktan sonra her vizitte
etki ve yan etkiler
degerlendirilmelidir

Birinci basamak ilaglar Y
tolere edilebilecek maksimum
doza gikilabilir. Beklenen, agrinin 4 hafta sonra degerlendir

® bazala gére en az %50 azalmasidir
Birinci basamak ilaglarin
‘ ‘ I I etkisi tedaviye baglandiktan sonraki /
3 hafta iginde goriilir. Etkisiz ise,

tedavi degisikligi gerekir lyilesme lillegine
yoksa varsa

Birinci basamak ilaglardan bir

baskasina gegilebilir

ikinci basamak ilaglardan bir

bagkasina gegilebilir /

Farkli sinif birinci veya ikinci Uzmaninca .

basamak ilaglar (kombine tedavi) yeniden Tedaviye

ilave edilebilir degerlendirilir devam

@ 2013 UDK DIYABET TANI VE TEDAVI REHBERI



Diyabet

Tan1 ve Tedavi
Rehberi

Diyabetik Agnlh Noropati Tedavisinde Kullanilan ilc:glar

/Smlf ilag Dozlar )
Trisiklik ilaglar Amitriptilin’ 10-75 mg / uyku
zamani / giin
Nortriptilin 25-75 mg / uyku
zamani / gin
imipramin 25-75 mg / uyku
zamani / giin
Antikonviilzanlar Gabapentin? 300-1200 mg
/ 3 kez / glin
Karbamazepin? 200-400 mg
/ 3 kez / giin
Pregabalin’ 75 - 150 mg
/2 kez / glin
5-hidroksitriptamin ve Duloksetin' 60-120 mg / giin
norepinefrin geri alim
inhibitoru
Substans P inhibitéri Kapsaisin krem %0.025-0.075
/ 3-4 kez / giin
Alfa-lipoik asit? Alfa-lipoik asit 600 mg / giin
\_ P P g/ 8 )

(1) Birinci basamak
(2) Ikinci basamak

(3) Agri kesici olarak degil néropatiyi 5nlemek amaciyla kullaniimahdir



EFNS ADNP tedavisi icin 2010 kilavuzu

Level A rating for
efficacy

Aetiology

Level B rating

Level A/B rating for

Level C rating methcacy or

for efficacy

for efficacy discrepant results

Recommendation
tor first line

Recommendations
for second or
third line

Diabetic NP* Duloxetine
(zabapentin-morphine
TCA
(abapentin
Nicotine agonist**
Nitrate derivatives**
Oxvecodone
Pregabalin
TCA®

Tramadol alone or with

acetaminophen
Venlataxine ER

Botulinum toxin*
Dextromethorphan
(zabapentin/venlataxine*
Levodopa®

Carbamazepine Capsaicin cream

Phenytoin Lacosamide
Lamotrigine
Memantine

Mexiletine
Mianserin

NK | antagonist**
Oxcarbazepine
SSRI

Topical clomidine
Topiramate
Valproate
Zonisamide

Duloxetine
(zabapentin
Pregabalin
TCA
Venlafaxine ER

Opioids
Tramadol®

Europ J Neurology 2010;17:1113-1123



ADNP tedavisinde kullanilan ilaglarin yan etkileri,
kontrendikasyonlari ve izlemlerindeki 6neriler

Tlag Yan etkileri En sik goriilen K.Endik. Izlem ve dikkat
yan etki
Sedasyon, Yasli ve/veya Kalp hast. ve
bulanik gorme, Kardiyak hast. yaslilar
TCA agiz kurulugu, aritmi, blok;
idrar retansiyon, | post.hipotansiy.

Amitriptilin Agiz kurulugu, KB,EKG Kilo ,
sedasyon, bag donmesi, | Agiz kurulugu bas | KVS hast. kalp hizi, mental
aritmi, ortostatik dénmesi MAOT ile durum
hipofcm;iyon, bulanik sersemlik birlikte kullanim | (tedavi dncesi
gorme, idrar tedavi
refansiyonu, baslangicinda)

Imipramine Agiz kurulugu, KB ve kalp hizi
sedasyon, ,bas dénmesi, Akut MI (tedavi 6ncesi ve
aritmi, ort. iyilesme dénemi, | Tedavi baslangici)
hipotansiyon bulanik MAOI
gorme, idrar
retansiyonu

Desipramine Agiz kurulugu, KB,EKG Kilo ,
sedasyon,,bas donmesi, Akut MI kalp hizi, mental
aritmi, ort. iyilesme dénemi, durum
hipotansiyon bulanik MAOQOI (tedavi 6ncesi
gorme, idrar tedavi
retansiyonu baslangicinda)

Clinical Diabetes 2007;1:6-15
D.Care 2009;32(suppl.2):5414-419
JAMA 2010;303(5):420:1451-1458



ADNP tedavisinde kullanilan ilaglarin yan etkileri,
kontrendikasyonlari ve izlemlerindeki 6neriler

Tlag Yan etkileri En Sik gériilen K.Endik. fzlem
yan etki
Antiepileptikler

Gabapentin Somnolans, bas Bas donmesi, Ciddi-renal
donmesi, ataksi, odem, kilo yetmezlik
bulanti, tremor, artigi,
diplopi, bulanik somnolans
gorme

Pregabalin Periferal 6dem, bas | Bas donmesi, Renal yetmezlik | Sedasyon,
dénmesi, somnolans, KKY, miyopati,
somnolans, ataksi, periferal hipertansiyon, serum CPK,,
bulanik gorme, odem, ihmh kilo | TZD ile birlikte | sdem
diplopi, EKG:RR artigi, kullanim,
mesafesinde
uzama, aritmi,

Topiramate Bas donmesi, Kc. Ve renal Hidrasyo,
ataksi, psikomotor yetmezlik, tedavi 6ncesi ve
sistemde MAOQOTI , gebelik | baslangicinda
yavaslama, bulanti, elektrolit,
kilo kaybi, onoreksi, nefrolitihiasis,
nefrolithiasis, osteomalazi
hipertermi, glokom,

Clinical Diabetes 2007;1:6-15
D.Care 2009;32(suppl.2):5414-419
JAMA 2010;303(5):420:1451-1458



DNP tedavisinde kullanilan ilaglarin yan etkileri, kontrendikasyonlar:
ve izlemlerindeki 6neriler

Tlag Yan etkileri En Sik goriilen K_Endik. tzlem
yan etki

Antiepileptikler

Karbamazepine Ajitasyon, agiz KCET ylikseklik | KI depresyonu, | Hemogram,
kurulugu, bulanik bas donmest; MAOTI -gebelik | retfikulosit;
gorme, bulanti somnolans serum Fe, lipid
kusma, nistagmus paneli, KCET,
nadiren Apl. anemi BUN; R.idrar;

NS AN

Lamotrijin Bas donmesi, Valporik asid ile | Rash,
ataksi, sedasyon, birlikte
bas agrist, diplopi, kullanim,
bulant, rinit,
konflizyon,
nistagmus

Valproate Bas donmesi,

somnolans, diyare

allopesi, bulanti,
kusma, tremor,
trombositopeni,
nadiren apl. anemi

Clinical Diabetes 2007;1:6-15
D.Care 2009;32(suppl.2):5414-419
JAMA 2010;303(5):420:1451-1458



ADNP tedavisinde kullanilan ilaglarin yan etkileri,
kontrendikasyonlari ve izlemlerindeki 6neriler

_ En Sik gorilen
Ilag Yan etkileri yan etki K_.Endik. Tzlem
SSNRI
Duloxetine Bulanti, somnolans | Bulantr, kan Kc.yetm., KCFT, Plazma
bas donmesi, bas sekeri Crclk30 ml/dk, glukoz , mental
agrisi, halsizlik, yiikselmesi kr. Alkolik; durum
agiz kurulugu, MAOT |
Venlafaxine Bas agrisi,bulanti, | Bulanti, MAQOI KB, kalp hizi,
sedasyon, konstip. | somnolans kolesterol
Agiz kurulugu,
seks.disf., diyare
hipertansiyon

Clinical Diabetes 2007;1:6-15
D.Care 2009;32(suppl.2):5414-419
JAMA 2010;303(5):420:1451-1458



Sozi edilen ilaglarin 6zellikle

ADNP’de agrinin giderilmesindeki yetersizligi ve yan
etkilerinin fazla olmas:,

Hastaliga yonelik patolojiyi diizeltici etkilerinin
olmamasi ve dolayisi ile hastaligin ilerlemesini
onlemede yetersiz kalmasi

PATOGENEZE YONELIK TEDAVI
ARAYISLARINI GUNDEME GETIRMISTIR

Diabetologia 2000;43:957-73
Am J Health-Syst Pharm 2004;61:160-76.



Patogeneze yonelik DNP tedavisi

Zemindeki patojenik bozukluklarin giderilmesi

PKC
inhibitor

Aldose
reductase
inhibitor

AGE-blocker,
breakers



Diyabetik Noropatinin patogenezine
yonelik tedaviler

Diyabet
Dislipidemi FA metabolizmasi boz.
Hiperglisemi
_ -
otooksidasyon . -
AGE formasyonu

a4y ...
AA

—
e -

PGI ,
. Iskemi/ ONOO- EDHF
A-V shunting reperfuzyon Vaslkal
as Cr
Nerve and ganglion disfomksiom

N O ro p at| Kan akimi

Endoneurial hipoksi



Superoksid anyon (O,-) fazla uretimine bagl olugsan oksidatif stres
diyabetik noropatinin patogenezindeki yeri

S )/ K5
Hyperglycemia »V /
- | RAGE
GFATT \

PKC 1 __________)h(B(X NF KB

@ / l Proinflammatory gene

(NF-kB) expression

Cellular dysfunction ,
PARP 1

/N

Peripheral nerves, Endothelium

ganglia e

Ziegler & Bierhaus, DMW 2007; 132: 1043-7



Plazma superoksid anyon uretimindeki artisi ile

diyabetik polinoropatinin siddeti arasindaki iliski

7 -
6 *p<0.05 vs Control * +
*<0.05 vs PNP-/CAN-
€ 5- o
S
=
1 4 *
N
o
® i
< 3
i
o 2
1 -
0 .
Control PNP-
n=85 CAN-
n=62

CAN = Cardiovascular autonomic neuropathy Ziegler et al., Diabetes Care 2004; 27: 2178-83




Superoksid anyon diizeyi median sinir ileti
hizinin diyabetik hastalarda 6 yillik takipte
en iyi belirleyicisi

Superoxide anion (mV)

-0.997

P value

Age (years) 0.018 0.864
Sex -0.899 0.716
BMI (kg/m?) 0.553

Diabetes duration (years) 0.197

Change in HbA1c (%) -0.692 0.420
Change in albuminuria (ug/min) -0.009 0.184
Hypertension 3.290 0.252

Multiple linear regression analysis

R? = 0.272; p=0.068 for model

Ziegler et al., ADA, 2010



“Patogeneze ybnelik tedavide ilk tercih olarak alfa-lipoik asit....”

REVIEW ARTICLE doi: 10.1111/.1463-1326.2007.00741 =
Diabetic neuropathy: new strategies for treatment

Tamas Varkonyvi' and Peter Kempler®

'First Department of Medicine, University of Szeged, Szeged, Hungary
*First Department of Medicine, Semmelweis University, Budapest, Hungary

Current therapeutic possibilities can be divided into two groups: the pathogenetically oriented and the symptomatic
therapy. One of the most important component of etiologv-based treatment is the stabilization of glveemic control.
Based on efficacy and safety data benfotiamine and alpha-lipoic acid should be considered as first choices among
pathogenetically oriented treatments of diabetic neuropathy. Promising data were published about the aldose reduc-
tase inhibitor ranirestat. The symptomatic effect of antiepileptic drugs in diabetic painful neuropathy (DPN] is orig-
inated from several possible pharmacological properties. Pregabalin and gabapentin have the highest efficacy and the
lowest frequency of adverse events among these drugs. Antidepressants also extensivelyv used for symptomatic treat-
ment in DPN. In the last years several studies were published about the benefial effect of duloxetine. Most likely
combination therapy will be frequently applied in the future for the treatment of DPN, the optimal choice could be to
combine pathogenetically oriented and symptomatic treatment.

Kevwords: alpha-lipoic acid, benfotiamine, duloxetine, gabapentin, pathogenetically oriented thempy, pregabalin, syvmptomatic
therapy, treatment of diabetic neuropathy
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Alfa-lipoik asit tedavisinin klinik dayanaklari
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Toplam Semptom Skoru (TSS) AYAK

Semptom Sikhg

jAb

arasira
el
S

surekli

1.) Batici agri

2.) Yanma
3.) Parestezi
4.) Karincalanma

Semtom siddeti

yok hafif
0 1.00
0 1.33
0 1.66

orta
2.00
2.33
2.66

siddetli
3.00
3.33
3.66



Neuropathy Impairment Score (NIS)

Kas Gucu

Bas 5 muscle groups
Ust govde 11 muscle groups
Alt Govde: 8 muscle groups

Refleksler

Biceps, triceps, radial, knee, ankle

Duyu
Isaret parmagi: Touch, pain, vibration, position
Ayak basparmagi: Touch, pain, vibration, position

Scoring for muscle strength: Scoring for reflexes and sensation:
0 = Defisit yok 0 = Defisit yok

1 = hafif defisit 1 = hafif orta defisit

2 = Orta defisit 2 = Ciddi defisitits/

3 = Ciddi defisit Fonksiyon kaybi

4 = Cok ciddi defisit/Fonksiyon kaybi

Dyck et al., Ann Neurol, 1980



ALADIN 1 (Alfa Lipoik Asid in Dlabetic Neuropathy) |,
o

Diabetologia (1995) 38: 1425-1433

© Springer-Verlag 1995

Treatment of symptomahc diabetic peripheral neuropathy
with the anti-oxidant o -lipoic acid

A 3-week multicentre randomized controlled trial (ALADIN Study)
D. Ziegler', M. Hanefeld?, K.J. Rubnav’, H. P. MeiBuer’, M. Lobisch’, K. Schiitte’, F. A. Gries',
The ALADIN Study Group*

! Diabetes-Forschungsinstitut an der Heinrich-Heine-Universitiit, Diisseldarf, Germany
2 Abteilung Klinische Stoffwechselforschung, Universititsklinikum “Carl Gustay an der Technischen Universitit, Dresden,

Germany
3 Dubetoloshcbe Schwerpunktpraxen, Berlin, Germany
¢ Medizinische Forschung, ASTA Medica AG, Frankflu‘t am Main, Germany

328 Tip2 DM ve semptomatik DNP hasta
100, 600,1200mg ALA(IV) ve plasebo (randomize)
Tedavi siresi 3 hafta

Semptom skoru

Toplam semptom skoru (TSS)
NoropatiK disabilite skoru (NDS)



Baslangig ozellikleri

Table 1. Clinical characteristics of the patients at entry into the study

a-Lipoicacid 1200mg  a-Lipoicacid600mg  a-Lipoicacid100mg  Placebo
Number 65 63 66 66
Sex (male/female) 40/60 37/63 51/49 35/65
Asg [ycm) 502+7.7 57.5+87 58779 602+£77
Body mass index (kg/m®) 292148 27.7149 278144 297149
Systolic blood pressure (mmHg) 144+ 16 143+16 14515 144+ 14
Diastolic blood pressure (mm Hg) 8519 BS+6 848 B4+9
Smokers* 11 13 14 14
Duration of diabetes (years) 11.0£73 104 £7.1 11770 12377
Insulin treatment* 57 67 68 65
Blood glucose (mmol/l) 11.1£41 112141 114143 11.0+3.6
HbA, (%) 88+19 92425 9.0%2.1 94426
Retinopathy* 34 30 27 38
Duration of neuropathy (years) 33141 28+26 28+26 34437
Symptom score: Pain 202+1.18 208+1.15 1.82+124 1.70+1.24
Buming 151$£132 163+£129 177132 1.24%+131
Paracsthesiae 206+1.08 193+1.23 204+130 198+1.12
~ Numbness 204124 217+£128 195+£134 1.89+1.32
Neuropathy Symptom Score 53:18 56+2.0 50£19 53%17
Neuropathy Disability Score 61127 6.0£25 62126 62x24
Pain Adjective List (total scale) 2.01 £1.44 214 £151 217 £1.40 206+ 1.41

. Values are mean 1 SD or * percentage of patients



Semptom Skorunda IV 1200-600 mg ALA alan gruplarda
plaseboya gére anlamh dizelme

o= ALA 1200 mg o—o ALA 600 mg =—a ALA 100 mg s-= Placebo
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ALADIN 2 (Alfa Lipoik Asid in Dlabetic Neuropathy)

Treatment of Diabetic Polyneuropathy with the
Antioxidant Thioctic Acid (a-Lipoic Acid):

A Two Year Multicenter Randomized Double-blind
Placebo-controlled Trial (ALADIN II)

M. RELJANOVIC*, G. REICHEL®, K. RETT<, M. LOBISCHY, K, SCHUETTE g,
W.MOLLER", H.-J. TRITSCHLERY, H. MEHNERT®* and THE ALADIN 1l STUDY GROUP!

Uiversity Clinic for Diabeies, Endocrinology and Meiabolic Diseases “Vid Vthovae", Medical faculty, Uiversity of Zagreb,
Dugi dol 4a, 10000 Zagret, Croatin; YParacelsus Clistic, Werdaver Str. 68, 08060 Ztpickau, Germany, *Eberhard-Karfs University
Clinic, Geissweg 3, 72076 Tubingen, Germany; YASTA Medica AG, Weismillerstr. 43, 60314 Frankfurt am Main, Germany;
FIustitute for Dinbetes Research, City Haospital Miorich, Kilner Platz 1, 80804 Miinchen, Germany

* Semptomatik DNP olan hastalara
ALA 600, 1200 (IV+idame Oral) ve plasebo
* 2 yil boyunca tedavinin

Sinir ileti hizlari ve
* Aksiyon potansiye Uzerine etkisi arastiriliyor

F R Res. 1999



ALADIN 2: Baslangigtaki klinik 6zellikler

Placebo TA 600 TA 1200
Number 20 27 18
Sex (Male/Female)® 10/10 11/16 7/
Age (Years) 573164 58.1 £17.3 58.0£5.5
Body mass index (kg /) 283134 292435 299+40
Systolic blood pressure (mmHg) 13774105 14131178 140.6118.6
Diastolic blood pressure (mmHg) 820176 §24£11.3 83.0£89
Smokers’ 3 7 1
HbA, (%) at baseline 93422 88415 91422
HbA,, (%) after 24 months 91424 921422 80415

Values are mean £ 5D or "number of patients.



ALA 600 vel1200mg sinir ileti ve AP efkisi

TABLE IT Changes of peripheral nerve function indices from baseline to 24 month

Placebo TA 600 T.A 1200

Sural SNCV {m/s)

Baseline o 416+4.1 11.0+ 7.1 38.9 + 95

Change (month 24) 24 —0.1148 3.0+ 3.0° 3.8442°
Sural SNAP (uVv)

Baseline 33432 31424 25+ 2.0

Change {(month 24) —0.7+1.5 03+14° 0.6+ 25°
Tibial MMNCV (m/s)

Baseline 48.2 + 6.2 46.6 + 6.2 47.1 £ 5.1

Change (month 24) -15+29 —0.3+5.2 12438
Tibial nerve DML (ms)

Baseline 54413 51%1.2 52x09

Change (month 24) 00+1.1 —-0.03+1.1 -0.17+1.3

Values are mean £SD, *p < 0.05 vs PLA, ¥ = 0.076 vs PLA.
SNCV: sensory nerve conduction velocity; MNCV: motor nerve conduction velocity; SNAP: sensory
nerve action potential; DML: distal motor latency.

Sinir ileti hizlarinda ve aksiyon potansiyelde plaseboda azalma varken

ALA kullananlarda artis




ALADIN Il i

Treatment of Symptomatic
Diabetic Polynevuropathy With the
Antioxidant o-Lipoic Acid

A 7-month multicenter randomized controlled trial (ALADIN 111 Study)

DaAarn ZIEGLER, MD

MARKOLF HANEFELD, MD
KLaus-JORGEN RUHNAU, MD
HELMUT HASCHE, MD
MICHAEL LOBISCH, MD

KLEMENS SCHUTTE, PHD
GorAz KEFRUM, MD, PHD

ROLF MALESSA, MD

Trnr ALADIN III STupy GROUFP

Semptomatik DNP olan hastalar,

3 hafta IV ardindan 6 ay oral 600 ALA
plasebo karsilastiriliyor

TSS ve NIS

points in A-A, —5.76 = .69 points in A-P and
—4.37 = 0.83 points in P-P (P = 0.09 for A-A
vs. P-P). The rates of adverse events were not
differenr berween the groups throughout the
study.




ALADIN Il

7.Ayda toplam semptom skoru(TTS), Noropati

Baslangig 6zellikleri impairment skoru( NIS) sonuglari

Table 1—Clinical characteristics at baseline of the three groups studied

oo .
1-19.gin IV tedavi sonrasi karsilastirma s
AA AP P-P !

n 165 173 155 «-Lipoic acid n Placebo n P valus
Sex (%) LSS {Day 19 vs. 1) —3.7(—12.61w50) 338  30(—123w8B0} 165 O 447

Male 453 43 503 TSS LALIC) 5.6 (0 to 219) 338 05.0(5510220) 165 | 0.033

Female 34.5 45.7 497 MIS (Day 19 vs. 1) —4.34 4 0.35 314 — 349 x 0.58 154 0016
Age (years) 56.5+7.1 57.0+62 573+55 NIS(LL) (Day 19 vs. 1) —3.32 + 0.26 314 279 a0 42 134 D055
BME (kg/m¥) 00+48 28842 295+48 Data are medians (range), A, oF means = SEM.
Heart rate (bpm) 784+88 781:95 773496
Systolic blood pressure (mmHg) 14117 142 = 14 1401 15
Diastolic blood pressure (mmHg) 82789 83480 Bl.5+9.2
Duration ol diaberes (years) 11584 117:79 11.327.7
Duration of neuropathy (months) ~ 37.7 £ 38.5 3531313 3B.0+367 7-AY Sonugl ari
HbA, (%) B5+19 8718 B.7+18
Tnsulin Lrestment 624 630 612 Table $—CRanges 1 A2 153, NLS, G0 VIE NLILLY HEL1 ¢ WM 1y ams sy om0 0 =
Smokers 15.2 168 133
Retinopathy 8.2 304 335 aA n AP " b-p .
155 8130 8329 B4232 _ e 1am :
NIS 140 10.5 143105 140+ 104 T8 ~3 08 (=12.64103.60) 163 -399(-1231165.33) 1;3 4.93(43172.3‘2) 18338 3 ;le
NIS(LL) 11070 N3z74 1073 NI -58220.73° 119 ~5.76: 068 H Y zo'5+ D5
Nata are n means + ST or % of natients NIS[LL) -439+0.51" 120 -4.20+052 . | -

Tara sve medians (tanve). n. o means + SEM. *P = 0.09 vs. PR

4 yil sirecek NATHAM * Neurologic Assesment of Thioctic acid in Neuropaty Study’ karari aliniyot



DEKAN c¢alismasi

Effecis of Treatment With the Antioxidant
a=Lipoic Acid on Cardiac Avtonomic
Neuropathy in NIDDM Patients

4-month randomized controlled multicenter trial (DEKAN Study)

DAN ZIEGLER, MD Hemz ULRiCH, MD .

HELMUT SCHATZ, MD tHE DEKAN STUDY GROUP CAN (5). However, the Diabetes Control
Frank CONRAD, PHD GERHARD REICHEL, MD and Complications Trial has shown that
F. ARNOLD GRIES, MD heart ratz variability (HRV) abnormalities
were not completely prevented by intensive
insulin treatment (7). and studies in

.Dm'ams CARE, VOLUME 20, NUMBER 3, MAnrcy 1997




DEKAN calismasi

Calisma dizayni

1 Kardiyak otonom néropatiye
etkisinin arastirildigi plasebo
konTrO”U gi ﬂ_’kor gok merkeZIi Table 3—Paraneters of cardiac autonomic nerve function at entry

bir ¢alisma ALA Placebo
. e LF Land (bpm?) 0.071 {0.017-0.352)1 0.122 (0.011-0.542)
o Ti P 2 DM’li hastalara 800 m O uFband (opmd) 0.085 (0.014-2.080) 0.124 (0.010-0.904)
sle e v (%) 142 (0.75-4.80)* 1,89 (0.69-3.31)
oral ALA tedavisini RMSSD (ms) 4.8 (2.0-46.7)4 8.1 (16-25.2)
U yg §) I ani yo r Daia are medians (imnges}, *P < 0,05 vs. placebo; 17 = 0.064 vs. placebo; $F = 0,078 vs. placeho.

Calisma siresi 4 ay

Kardiyak otonom néropati
HRYV ile deJerlendiriliyor

Kardiyak otonam nérépatide dizelme

.Dm'ams CARE, VOLUME 20, NUMBER 3, MAnrcy 1997




SYDNEY |

Emerging Treatments and Technologies
ORI GINAL A R YT ICLE

The Sensory Symptoms of Diabetic
Polynevropathy Are Improved With
a~Lipoic Acid

The SYDNEY Trial

b}

THE SYDNEY TrIAL AUTHORS, FOR THE Maria NOVOSADOVA, MD several other neuropathic end points. Thisim-
SYDNEY Triar Stuoy Grour: Peter C. O'Bruen, pup? provement of symptoms was attributed to
ALEXANDER S. AMETOV, MD? Mirostav Reyjanovic, Mp® improved nerve pathophysiology, not to in.
ALEXE! BARINOV, MD RUSTEM SAMIGULLIN, mD? creased nerve fiber degeneration. Because of
Peter . Dvcx, mo® KLEMENS SCHUETTE, BSC® its safety profile and its effect on positive neu-
Rosert HegMann, Mp* 1GOR STROKOV, MD' ropathic sensory symptoms and other neuro-
NaraLia KozLova, mp® Hans J. anrscmal_‘ rup? pathic end points, this drug appears to be a
WiLiam J. Lircuy, mp® KLAus WESSEL, PHD useful ancillary treaiment for the symptoms of
Prnue A. Low, mp> NikoLa1 YAKNNO, Mp* diabetic polyneuropathy.
DETLEF NEHRODICH, DIPL STAT' Dan Z1EGLER, MD’-’

Diabetes Care 26:770-T76, 2003




SYDNEY | (Iv)

o Kisa sireli [V ALA
tedavisinin TSS’na

Total Symptom Score, mean values and 1 SD

= placebo
i ALA

etkisini ka r§||c|§’r|ran

Randomize cift kor ‘i‘{ W#H’H % L_ﬂl l

plasebo kontrollu £

¢alisma [}h 1

i ' week 1 ' 2 . 3 l 4

Iast viakt

Diabetes Care 26:770-T76, 2003



Sydney 2 s hattalik oral o-lipoik asid tedavisi

TSS (puan)

11 - Toplam Semptom Scoru (TSS)
100 |
9'_ +p<0.05 for ALA 1800 vs Placebo

[ *p<0.05 for ALA 600-1800 vs Placebo
8 -

[ —o— Placebeo
7t ALAY600)

[ -@-ALA 1200
6[ —-— ALA 1800
o[
4t * *

3 T | T T T T |
Tarama Hafta O Hafta 1 Hafta 2 Hafta 3 Hafta 4 Hafta5
Baseline
D‘ahil olmra‘ Tedavi }

Mean+ SEM Ziegler et al., Diabetes Care, 2006



NAT HAN ] (The Neurological Assessment of Thioctic Acid in diabetic Neuropathy)

Efficacy and Safetly of Antioxidant
Treatment With o-Lipoic Acid Over 4
Years in Diabetic Polyneuropathy

The NATHAN 1 Trial

DAN ZIEGLER, MD, F%CPEI RUSTEM SAMIGULLIN, Mp° iabetic distal symmetric
PuiLiie A. Low, MD HANS TRITSCHLER, PHD_ motor polyneuropathy (D
\AVILLIAM J. NIIJTBCHY MD> ULLRICH 11://IIUNZEL PHD chronic progressive diseast
NDREW ]. OULTON, MD, FRCP” Joacnm Maus, mp around one-third of the diabeti:
AAroN 1. VINIK, MD, MACP KLEMENS SCHUTTE, BSC®
5 2 tion and accounts for consider:
Roy FrREEMAN, MD PETER J. DYCK, MD

b1d1ty increased mortality, anc
mrm~liecs AL 100 /7T AN D aaaane

Diabetes Care 34:1-7, 2011



Nathan 1

o ABD, Kanada ve Avrupadan 36 merkez

0 460 diyabetik ve hafif-orta néropatisi
olan hasta

o1 Plasebo kontrolli randomize ¢ift-kor
parellel ¢alisma

o 4 yil sireyle ALA 600 mg oral veya
plasebo

o Primer dlgek NIS(LL)+7  (Mayo Klinik)

(NIS + 5 elekrofizyolojik parametre+kalp
frekan deQisimi +vibrasyon duyusu)

0 Ayrica Sinir ileti hizlari Néropati
semptomlar vb. deJerlendiriliyor

Baslangig verileri

ALA Placebo P

n 230 224

Age (years) 533 *83 539*76 0.3607
Sex (% male) 66.1 67.0 0.8430
BMI (kg/m?) 207 = 6.1 208+ 6.1 0.9226
Heart rate (bpm) 763 *+12.3 74.6 = 12.6 0.1603
Type 1/type 2 diabetes 27.4/72.6 21.0/79.0 0.1111
Diabetes duration (years) 13.3 (0.8-56.1) 13.5(0.9-46.7) 0.4190
Neuropathy duration (years) 3.0 (0.0-25.4) 3.2(0.0-21.1) 0.2588
Insulin treatment 58.9 55.1 0.4170
HbA, . 89*+18 88*x19 0.6354
Fasting blood glucose (mmol/L) 11.1 = 4.68 10.9 + 4.26 0.6529
Nephropathy 11.7 12.0 0.5935
Retinopathy 45.5 43.6 0.6833
Neuropathy stage 1/stage 2a 11.3/88.7 9.8/90.2 0.6074
NIS-LL+7 (nds) 17.1 = 84 16.8 = 8.0 0.6740
NIS (points) 12.7 86 122 +738 0.5062
NIS-LL (points) 98 5.6 95*53 0.6087
Peroneal MNCV (mv/s) 38.5 * 5.03 38.1 * 6.48 0.4957
Sural SNAP (V) 2.49 £ 338 243 £321 0.8387
Vibration perception threshold (JND) 2127 £3.18 2121 £3.52 0.8393
Cold detection threshold (JND) 17.86 = 5.14 17.58 £ 5.33 0.5765
Heart rate deep breathing (bpm) 7.26 = 544 8.59 * 6.59 0.0193
NSC weakness (number) 0.06 £ 0.30 0.03 £0.23 0.2353
NSC weakness (severity) 0.10 = 0.56 0.04 = 0.31 0.1613
TSS (points) 24*+19 20+ 18 0.2752

Data are means * SD, median (range), or %. P values derived from X* test for binary data and from ¢ tests
otherwise IND iust noticeable difference: SNAP sensorv nerve action notential

Diabetes Care 34:1-7, 2011



Nathan 1

2. ve 4.yil sonuglari

NIS(LL)+7

2 Years 4 Years
ALA Placebo ALA Placebo
n 214 207 215 207
Composite score
NIS-LL+7 (nds) —0.40 = 4.92 0.19 = 474 —0.37 = 5.59* 0.29 =537
NIS and subscores
NIS —0.54£6.62 012613 —0.08 * 6.447 0.6T £6.61
NIS pinprick —0.06 £ 148 —0.05 = 1.44 —0.07 = 1.60% 0.05* 1.43
NIS-LL —0.38 + 4.52 0.03 422 —0.34 = 4.488 043 *4.49
NIS-LL sensory function -0.34+3.02 =0.09 £ 292 —0.12 £3.01 0.10 + 2.89
NIS-LL muscular weakness —0.15 = 1.66 0.05 = 1.85 —021 * 1.577 0.17 £2.12
NIS-LL reflexes 0.10 + 1.63 0.07 £ 1.57 0.03 + 1.75 0.16 + 1.80
NIS responders 379 35.2 41171 30.0
NIS unchanged 35.6 32.4 20.71 319
NIS progressors 26.5 324 2921 38.1
NIS-LL responders 34.7 34.8 35.61 29.0
NIS-LL unchanged 42.0 352 40.27 36.2
NIS-LL progressors 233 30.0 24.2% 34.8
Nerve function tests
Peroneal MNCV (mv/s) 0.04 +3.89 0.18 =3.99 —0.35%+4.23 —0.06 = 4.07
Sural SNAP (V) —0.00 = 2.17 —0.07 = 1.96 —0.20 +2.34 —0.15 =243
Foot VPT (JND) 047 £2.12 058 £ 2.11 0.87 =235 0.76 =238
Cold detection threshold (JND) 0.65 = 3.56 087 =333 1.12 = 3.96 128 =343
Heart rate deep breathing (bpm) —0.68 £3.39 —-1.06 %323 —0.67 = 4449 -135%£372
Neuropathic symptoms
NSC weakness (number) —0.02 £0.30 0.04 = 0.42 —0.04 = 0.261 0.04 =0.42
NSC weakness (severity) —0.03 £ 0.40 0.03+0.48 —0.05 = 0.391 0.04 = 0.50
TSS —0.27 £ 2.46 —0.04 £ 2.16 —-022 242 —0.21 £2.45

Data are means * SD or %. All P values calculated vs. placebo, with two-way ANOVA for NIS-LL+7 and Wilcoxon Mann-Whitney tests otherwise. JND, just noticeable
difference; SNAP, sensory nerve action potential; VPT, vibration perception threshold. *P = 0.105. P < 0.05. P = 0.074. §P = 0.0505. 9P = 0.087.




Nathan 1

ve 4.yil sonuglari NIS(LL)

2 Years 4 Years
ALA Placebo ALA Placebo
n 214 207 215 207
Composite score
NIS-LL+7 (nds) —0.40 = 4.92 0.19 = 474 —0.37 = 5.59* 0.29 =537
NIS and subscores
NIS —0.54 = 6.62 012 %613 —0.68 * 6.447 0.61 * 6.61
NIS pinprick —0.06 £ 148 —0.05 = 1.44 —0.07 = 1.60% 0.05* 1.43
NIS-LL —0.38 + 4.52 0.03 422 —0.34 = 4.488 043 *4.49
NIS-LL sensory function -0.34 £ 3.02 —0.09 £ 292 —0.12£3.01 0.10 £ 2.89
NIS-LL muscular weakness —0.15 = 1.66 0.05 = 1.85 —021 * 1.577 0.17 £2.12
NIS-LL reflexes 0.10 + 1.63 0.07 £ 1.57 0.03 + 1.75 0.16 + 1.80
NIS responders 379 35.2 41171 30.0
NIS unchanged 35.6 32.4 20.71 319
NIS progressors 26.5 324 2921 38.1
NIS-LL responders 34.7 34.8 35.61 29.0
NIS-LL unchanged 42.0 352 40.27 36.2
NIS-LL progressors 233 30.0 24.2% 34.8
Nerve function tests
Peroneal MNCV (mv/s) 0.04 +3.89 0.18 =3.99 —0.35%+4.23 —0.06 = 4.07
Sural SNAP (V) —0.00 = 2.17 —0.07 = 1.96 —0.20 +2.34 —0.15 =243
Foot VPT (JND) 047 £2.12 058 £ 2.11 0.87 =235 0.76 =238
Cold detection threshold (JND) 0.65 = 3.56 087 =333 1.12 = 3.96 128 =343
Heart rate deep breathing (bpm) —0.68 £3.39 —-1.06 %323 —0.67 = 4449 -135%£372
Neuropathic symptoms
NSC weakness (number) —0.02 £0.30 0.04 = 0.42 —0.04 = 0.261 0.04 =0.42
NSC weakness (severity) —0.03 £ 0.40 0.03+0.48 —0.05 = 0.391 0.04 = 0.50
TSS —0.27 £ 2.46 —0.04 £ 2.16 —-022 242 —0.21 £2.45

Data are means * SD or %. All P values calculated vs. placebo, with two-way ANOVA for NIS-LL+7 and Wilcoxon Mann-Whitney tests otherwise. JND, just noticeable
difference; SNAP, sensory nerve action potential; VPT, vibration perception threshold. *P = 0.105. P < 0.05. P = 0.074. §P = 0.0505. 9P = 0.087.



Nathan 1

ve 4.yil sonuglari: Noropati semptomlari

2 Years 4 Years
ALA Placebo ALA Placebo
n 214 207 215 207
Composite score
NIS-LL+7 (nds) —0.40 = 4.92 0.19 = 474 —0.37 = 5.59* 0.29 =537
NIS and subscores
NIS —0.54 = 6.62 012 %613 —0.68 * 6.447 0.61 * 6.61
NIS pinprick —0.06 £ 148 —0.05 = 1.44 —0.07 = 1.60% 0.05 = 1.43
NIS-LL —0.38 + 4.52 0.03 422 —0.34 = 4.488 043 *4.49
NIS-LL sensory function -0.34+3.02 =0.09 £ 292 —0.12 £3.01 0.10 + 2.89
NIS-LL muscular weakness —0.15 = 1.66 0.05 = 1.85 —021 * 1.577 0.17 £2.12
NIS-LL reflexes 0.10 + 1.63 0.07 = 1.57 0.03 + 1.75 0.16 = 1.80
NIS responders 379 35.2 41171 30.0
NIS unchanged 35.6 32.4 20.71 319
NIS progressors 26.5 324 2921 38.1
NIS-LL responders 34.7 34.8 35.61 29.0
NIS-LL unchanged 42.0 352 40.27 36.2
NIS-LL progressors 233 30.0 24.2% 34.8
Nerve function tests
Peroneal MNCV (mv/s) 0.04 = 3.89 0.18 =3.99 —0.35%+4.23 —0.06 = 4.07
Sural SNAP (V) —0.00 £2.17 —0.07 = 1.96 —0.20 +2.34 —0.15*+243
Foot VPT (JND) 047 £2.12 058 £ 2.11 0.87 =235 0.76 =238
Cold detection threshold (JND) 0.65 = 3.56 087 =333 1.12 = 3.96 128 =343
Heart rate deep breathing (bpm) —0.68 £3.39 —-1.06 %323 —0.67 = 4449 -135%£372
Neuropathic symptoms
NSC weakness (number) —0.02 £0.30 0.04 = 0.42 —0.04 = 0.261 0.04 =0.42
NSC weakness (severity) —0.03 £ 0.40 0.03+0.48 —0.05 = 0.391 0.04 = 0.50
TSS =027 =~ 230 =00+ 210 =022 7742 =02T 245

Data are means * SD or %. All P values calculated vs. placebo, with two-way ANOVA for NIS-LL+7 and Wilcoxon Mann-Whitney tests otherwise. JND, just noticeable
difference; SNAP, sensory nerve action potential; VPT, vibration perception threshold. *P = 0.105. P < 0.05. P = 0.074. §P = 0.0505. 9P = 0.087.



Treatment of symptomatic diabetic polyneuropathy
with the antioxidant a-lipoic acid: a meta-analysis

D. Ziegler, H. Nowak*, P. Kemplert, P. Varghat and P. A. Low§

ALADIN I, ALADIN Iil, SYDNEY, NATHAN II)

n = 1258 patients (a-lipoic acid) n = 716; placebo

NIS (LL) skoru
=542

—» Favours o-lipoic acid — Favours o-lipoic acid
TSS b = 1 Meta-analysis [ -
Pain i =
NATHAN II i =
Burning I =
SYDNEY ! -
Paraesthesiae | &
ALADINIII =
Numbness k i
r T y T T ' A% -20 -10 0 10 20 30 40
A% -10 0 10 20 30 40 50

Ziegler et al,, Diabetic Med 2004;21:114-21



Review Article

Alpha Lipoic Acid for Symptomatic Peripheral Neuropathy in
Patients with Diabetes: A Meta-Analysis of Randomized
Controlled Trials

TSS bakilan randomize plasebo konrolli ¢alismalarin meta analizi

Study or subgroup

Alpha-lipoic acid
Mean SD Total

Placebo

Mean difference Mean difference

Mean SD Total Weight IV, random, 95% CI IV, random, 95% CI

Ametov et al. 2003
Ruhnau et al. 1999
Ziegler et al.1995b
Ziegler et al. 1995¢
Ziegler et al. 2006a
Ziegler et al. 2006b
Ziegler et al. 2006¢

Total (95% CI)

Heterogeneity: 2 = 0.95; y> = 22.98, df = 6 (P = 0.0008); I* = 74%

-5.72 1.53
-3.75 1.88

-5 4.1
-4.5 3.7
-4.85 3.03
-4.5 3.28
-4.7 3.54

60

46
339

-1.83 1.97 60
-194 15 12
-2.6 32 66
-2.6 32 66
-2.92 3.18 43
-2.92 3.18 43
-2.92 3.18 43

333

Test for over all efect: Z = 5.19 (P < 0.00001)

18.1%
13.3%
13.9%
14.5%
13.7%
13.5%
13.1%

100%

~3.89 (-4.52, —3.26) —s—

~1.81 (-3.17,-045) ————
~2.40 (-3.67,-1.13) ———
~1.90 (-3.08, —0.72) —_—
~1.93 (-3.23,-0.63) ———
~1.58 (-2.92, —0.24) —
~1.78 (-3.18,-0.38) ————
-2.26 (-3.12, - 1.41) <P

-4 =2 0 2 4

Favours alpha-lipoid acid  Favours placebo

Mijnhout et al, International Journal Endocrinology 2012



A systematic review and meta-analysis of a-lipoic acid in
the treatment of diabetic peripheral neuropathy

Tingting Han, Jiefei Bai, Wei Liu and Yaomin Hu
Department of Endocrinology, Renji Hospital, Shanghai Jiaotong University, 200127 Shanghai, China

(Correspondence should be addressed to Y Hu; Email: amin1031@hotmail.com)

15 randomize plasebon konrolli ¢alismalarin meta analizi

Semptomlardaki iyilesmeye gore

Treatment Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% ClI
Chen et al. (2008) 17 19 9 19 3.6% 9.44(1.69,52.73)
Li & Xu (2008) 39 45 33 45 16.5%  2.36(0.80, 6.99) 0T *
Lu (2009) 23 27 10 23  6.0% 7.47 (1.95,28.67)
Qiao (2009) 41 48 30 48 16.4%  3.51(1.30,9.48) - =
Wang (2009) 37 40 25 40 7.0%  7.40 (1.94, 28.24) -
Wu et al. (2008) 40 46 27 40 14.2%  3.21(1.09, 9.49) -
Xia et al. (2008) 31 38 24 36 17.1%  2.21(0.76, 6.48) T
Zhang et al. (2009) 28 32 20 30 9.7%  3.50(0.96, 12.76) .
Zhao (2008) 34 39 19 36 95%  6.08(1.94,19.11) - -
Total (95% CI) 334 317 100.0%  4.03(2.73,5.94) 2
Total events 290 197
Heterogeneity: x2 = 5.45, df =8 (P=0.71); 2= 0% : : : :
Test for overall effect: Z= 7.00 (P < 0.00001) 0.01 01 ! 10 100
Favours control Favours treatment

European Journal of Endocrinology 2012



Sinir ileti hizlarinin ALA verilen grup ile plasebo verilen

gruplarin meta analizi (median Sensori NCV)

Mean difference

Mean difference

Study or subgroup IV, Random, 95% ClI IV, Random, 95% ClI
Fu (2008) 4.10 (2.54, 5.66) =
Li (2008) 4.90 (3.74, 6.06) s

Li & Xu (2008)

Suo & Zhang (2009)
Wang (2009)

Wu et al. (2008)

Xia et al. (2008)
Zhao (2008)

Zhou (2009)

Zou et al. (2008)

Total (95% Cl)

Heterogeneity: t2 = 1.89; y;

(

(

0.70 (—1.89, 3.29)

4.20 (1.38, 7.02)

6.10 (4.43, 7.77)

4.90 (2.46, 7.34)

4.50 (3.25, 5.75)

3.90 (2.68, 5.12)

8.70 (6.75, 10.65)
(

3.10 (0.47, 5.73)

4.63 (3.58, 5.67)

-

2=32.01, df =9 (P=0.0002); [2=72% |

Test for overall effect: Z=8.70 (P < 0.00001) —20

-10

Favours control

0 10 2

Favours treatment



Sinir ileti hizlarinin ALA verilen grup ile plasebo verilen
gruplarin meta analizi (median Motor NCV)

EUROPEAN JOURNAL OF ENDOCRINOLOGY (2012) 167

Mean difference

Mean difference

Study or subgroup IV, Random, 95% CI IV, Random, 95% ClI

Fu (2008) 1.80 (0.41, 3.19) =

Li & Xu (2008) 2.50 (0.59, 4.41) bE T

Suo & Zhang (2009) 2.30 (—0.28, 4.88) : L

Wu et al. (2008) 5.70 (4.00, 7.40) T

Zhao (2008) 7.30 (5.99, 8.61) e

Zhou (2009) 1.90 (-0.31, 4.11) :

Total (95% Cl) 3.65 (1.50, 5.80) S

Heterogeneity: 12 = 6.30; 52 = 45.11, df = 5 (P < 0.00001); /2 = 89% | I y 1
-10 0 10 20

Test for overall effect: Z = 3.33 (P = 0.0009) —20

Favours control

Favours treatment

European Journal of Endocrinology 2012



ETKILERI

o —lipoik asit

Sinir igi kan akimini ve aksonal transportta iyilesme,
NGF stimilasyonu,
Oksidatif stresi azaltir (antioksidan)
AGE inhibisyonu

Ilag Optimal Doz | NNT NNH Etki
(mg/9g) baslamasi
a -lipoik asit 600 IV 6.3 3 hafta
600-1800 PO | 2.8-4.2

NNT= AQri yakinmasinda %50’lik azalma elde etmek icin tedavi edilmesi gerekli hasta sayisi

NNH= Bir hastanin yan etkileri nedeniyle ilaci kesmesi icin gerekli hasta sayisi

* Pharmacist June 2010

The Cochrane Collaboration 2010

Mayo Clin Pract 2010;85(Sup:3)S3-514
D.Care 2009;32(suppl.2):5414-419
JAMA 2010;303(5):420:1451-1458



Noropati regetesi

ilag a 1x1
llag b 2x1

;1
4
.
1}
’ 3




Potential mechanisms linking metbolic, vascular, and neural defects in
diabetic neuropathy

- Metabolic Metabolic Functional
Initiator . . Consequence
defect mediator mediator a
? Glucose Glycation/AGE Protein cross-linking | Matrix defects Endoneurial
fibrosis
1 Neurotrophic
SAM
Protein inactivation Receptor-ligand | Neurotrophism
defects
NO quenching Vasoconstriction Ischemia/hypoxia
Ma_crop_hage Cytokines, T TGF Cytotoxicity™
activation Endoneurial
fibrosis
Free radical Oxidative stress Cytotoxicity
formation
Autooxidation Free radical Oxidative stress Cytotoxicity™
formation
* Sorbitol 1 NADPH Oxidative stressl Cytotoxicity™
pathway NO synthesis Ischemia/hypoxia
NADH/lactate Pseudohypoxia Cytotoxicity™
T Glycation (see above) (see above)
1 Taurine Oxidative stress Cytotoxicity™
1 MIJL PI/L PKC Signal transduction | ! Neurotrophism
Eicosinoid defects Ischemia/hypoxia
T DAG TPKC Signal transduction | Ischemia
FA defects | 7 free FA * long-chain acyl- Mitochondrial Cytotoxicity
Co's defects
| 3-B-dehydrog. | | GLA Eicosinoid defects Ischemia/hypoxia
L Insulin 2L GF ?IGF/MGF/BDNF/NT3 | Neurotrophic L Neurotrophism
expression factors

AGE: advanced glycosylation end-products; BDNF: brain-derived neurctrophic factor; DAG:
diacylglycerol; FA: fatty acid; GLA: gamma linoleic acid; IGF: insulin-like growth factors; MI:
myoinositol; NO: nitric oxide; PI: phosphoinositides; PKC: protein kinase C; NT3: neurotrophin-
3; SAM: substrate adhesion molecules; TGF: transforming growth factor.

* Cytotoxicity of neural, glial, and vascular components of peripheral nerve.

Adapted from: Stevens, M1, Feldman, EL, Greene, DA, Diabet Med 1935; 12:566.




Diyabet ve Prediyabetiklerde agrih
nororopati siklhigs

NGIT = normal glucose tolerance
IFG = impaired fasting glucose
IGT = impaired glucose tolerance

IFG IGT Diabetes

Ziegler et al., Pain Med 2009; 10: 393-400



