Volume 15 Supplement 4 November 2018

MBuzameaHu
Hapywenus

Movement
Disorders

Bulgaria

OduyuanHo uzgaHue Ha Cgpy keHue

"Acoyuauuf gBuzamenHu HapyweHus

u mHoXkecmBeHa ckneposa" u brne2apcka acouuauusn
no knuHuyHa EMI u eBokupaHu nhomeHuuanu

Official journal of the Association movement
disorders and multiple sclerosis and

Bulgarian Association

of clinical EMG and evoked potentials

ISSN 1312-4676



'A. pegakmop:

3am. 2A. pegak

YaeHoBe:

HayueH cekpemap:

npo¢. g-p M. CmameHoBa
npod. g-p V. TbpHeB

npod. g-p M. NackanoB
Akag. npod. g-p A. TpatikoB
gou. g-p U. PatiueB

gou. g-p O. boegaHoBa
gou. g-p C. NBaHoBa

gou. g-p H. TonanoB

g-p E. YopbagrkueBa

Members:

Scientific secretary:

. Milanov

Prof. P. Stamenova

Prof. I. Turnev

Prof. M. Daskalov

Acad. Prof. Dr. L. Traykov
Assoc. Prof. |. Raychev
Assoc. Prof. D. Bogdanova
Assoc. Prof. S. Ivanova

Assoc. Prof. N. Topalov

Dr. E. Chorbadzhieva



OBUrATEAHU HAPYLLEHUSA / MOVEMENT DISORDERS Bulgaria 15 / Supplement 4 / 2018

CbAbP>XXAHUE CONTENTS
Mog pegakuusima Ha Edited by
Akag. npo¢. g-p MBaH MunaHoB, g.m.H. Acad. Prof. lvan Milanov, MD, PhD, DSc
HALMIOHAAEH KOHCEHCYC 3A AMATHOCTUKA U NATIONAL CONSENSUS ON THE DIAGNOSTICS AND
AEYEHUE HA NAPKVMHCOHOBATA BOAECT oovvivvn. 9 TREATMENT OF PARKINSON’S DISEASE .................... 9



OBUrATEAHU HAPYLLEHUSA / MOVEMENT DISORDERS Bulgaria 15 / Supplement 4 / 2018

MHCTPYKUMN KbM ABTOPUTE

Bbvacapckama Acouuauus 3a [lBuzamenHu HapyweHus usgaBa cnucaHue "[JBuzameAHu HapyweHus", gBa 6pos
20guwHo. B Heeo we ce nybaukyBam opuauHaaHU cmamuu, 0630pu, kpamku HayyHU cbobwieHus, HOBU guagHOCMUYHU
Memogu u HoBocmu B mepanusima, cBbp3aHu ¢ npobaemume Ha gBuzameAnHume HapyweHust (MapkuHcoHU3bM, JlucmoHuU,
Xopes,, MHoxkecmBeHa ckaepo3sa, HeBpo-myckyaHu 3aboasBaHusi, 3aboasBaHus Ha nepudepHama HepBHa cucmema u gp.).
Mpuemam ce camo HenybAaukyBaHu Mamepuaau. B cnucaHuemo wie ce nomecmBa akmyanHa uHdopmauusi, peueH3uu Ha
cmamuu u kKHuau.

Cmamuume mpsabBa ga 6bgam omnevamaHu Ha komnlombp Ha gBoeH uHMepBaa Ha AUCM CbC CMaHgapmeH pasmep
A4. Bcsika cmpaHuua mpsioBa ga cbgbprka 30 MawuHoONUCHU pega, ¢ 60 3Haka Ha peg. padukume, pueypume u
ualocmpauuume mpsbBa ga 6pgam omneuamaHu Bcsika Ha omgeAaeH Aucm.

HAYUH HA O®OPMSHE HA CTATUUTE:

3aznaBHa cmpaHuua

MbAHO 3aeznaBue, umeHama Ha aBmopume,
uHcmMumMyuusma, 8 kosmo pabomsim, o3HauyeHa ¢ yudpa
3ag umemo um, ako aBmopume pabomsim Ha pasAuYHU
Mecma, NbAEH agpec 3a kopecnoHgeHuus.

Peslome

Tpa6Ba ga e omneyamaHo Ha omgeAHa cmpaHuua,
kakmo Ha aHzAaulcku maka u Ha 6bAa2apcku esuk u
gbrkuHa 30 pega. TpsabBa ga cbgbprka 3aznaBue,
umeHama Ha aBmopume, BbBegeHue, ueaume Ha
npoyyBaHemo, KoHmuH2eHm, mMemoguku u NOAyyeHu
pesyamamu, obcbkgaHe. Peslomemo 3aBbpwBa c
kalouoBu gymu, nogpegeHu no a3byuyeH peg u agpec 3a
kopecnoHgeHuus.

Opu2uHaAaHu cmamuu u kpamku

Hay4HU CboGWeHus

Te mpabBa ga cbgbprkam: BvBegeHue, koHMuUH-
2eHmM u Mmemoguku, pe3yamamu, o6cbXkgaHe U
Aumepamypa. Te ce pa3depaHudyaBam c nogsaznaabus Ha
Bcsika egHa om me3u yacmu. OpueuHasHUMe cmamuu
mpabBa ga 6bgam go 8 cmaHgapmHu cmpaHuuu, a
kpamkume HayuHu cbobuwieHus - go 4 cmpaHuuu,
BkalouumenaHo ualocmpauuu, mabauuu, peslome u Au-
mepamypa. TabAuuume u uAlocmpauuume ca HoMepu-
paHu ¢ apabcku uudpu.

0630pHU cmamuu
Te mpabBa ga cbgbprkam peslome u Aumepamypa
u ga 6bgam go 10 cmpaHuuu.

Ta6Auuu u ualocmpauuu

Bcska mabauua uau ualocmpauus ga ce npegcma-
Ba Ha omgeneH aucm. Ha ebpba um ga ce ombenansBa c
MoAuB aBmopume u 3azanaBuemo Ha mamepuana, kakmo
u BepmukanHama nocoka cbc cmpeaka. 3a nybaukyBaHe
Ha cHumku, cbwume mpabBa ga 6bgam ACHU U YepHO-
6eAau pomoepaduu. NydAukyBaHemo Ha uBemHu CHuMku
ce 3annawa om aBmopa.

B mekcma Ha pvkonuca mps6Ba mouHo ga 6bgam
0603HaueHU mecmama 3a BkalouBaHe Ha mabauuume u

dueypume. MepumeaHUMe eguHUUU ga ce npegcmaBsm
8 Sl u ga ce usnucBam Ha AamuHuua.

Aumepamypa

Ja He cbgbpXka noBeue om 20 3az2naBus 3a
HayuyHUme cbobuwieHus u go 30 3a 063opHUME, kamo ce
omneyamBam Ha omgeAeH Aucm, Ha gBoeH uHmepBaa.
ABmopume ce nogpeXkgam no a3byyeH peg, kamo ce
usnucBam damuauume u uHuuuaaume Ha Bcuuku
aBmopu. B Hauanomo ce uzbposBam usmoyHUUUMeE Ha
kupuauua, a caeg max - me3u Ha AamuHuua. 3agaabusima
Ha uumupaHume cmamuu ce npegcmaBsm u3usAo, a
cbkpameHume Ha3BaHus Ha chucaHusima - kakmo 8 Index
Medicus. B mekcma uumupaHume aBmopu ce
03HayaBam c nopegHUsi HOMep om Aumepamypa.

Mpumep

HayuHa crmamus

Jahanshahi, M., Rowe, J., Fuller, R. Cognitive
Executive Function in Dystonia. Movement Disorders,
2003, 18, 1470-1481.

hnaBa om kHuea

Ferrari, M.D., Haan, J. Drug treatment of migraine at-
tacks. In: Headache, Goasdsby, P.J., Silbertein, S.D., eds.
Boston: Butterworth-Heinemann, 1997, 117-131.

KHuea

Cummings, J.L. and Benson, D.F. Dementia: A Clical
Approach. Second ed. Boston: Buterworth-Heinemann,
1992, pp.348

My6Aaukauuume mpsbBa ga ce usnpawam Ha e-mail:
elena_8 3@abv.bg uau 3anucaHu Ha guck Ha agpec:

Akag. npod. g-p NBaH MuaaHoB, g.M.H;
YMBAAHT "C8. Haym"
yA. "AlobeH PyceB" Ne1; Codus 1113
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INSTRUCTIONS FOR THE AUTHORS

"Movement Disorders" is a journal, publishing original articles on various movement disorders topics (Parkinsonism,
Dystonia, Chorea, Multiple Sclerosis, Neuromuscular Diseases, Peripheral Nervous System diseases, etc.) twice a year.
Manuscripts are considered for publication provided they have not been published elsewhere. All articles undergo peer
review. The journal publisher reviews, scientific articles, short communications, case reports, and letters to the editor. All ma-
terials must be submitted in English. Reviewes should not exceed 10 standard type-written pages (30 lines, 60 characters
per line). The limit for scientific articles is 8 pages; for short communications and case reports - 4 pages, including the title
page, abstract, tables, figures, and references; and for letters to the editor - 1 page.

AUTHORS ARE KINDLY ASKED TO PREPARE THE MANUSCRIPTS IN THE FOLLOWING WAY:

Title page should include:

a. Title

b. Name(s) of the author(s).

c. Name(s) of the institution(s) where work was car-
ried out. If there are more than two authors from different
institutions their names should have a reference super-
script index.

d. Detailed mailing address

Second page should include a brief abstract (30
lines) organized in Introduction, Materials and Methods,
Results, Discussion, Conclusions, and Keywords (no more
than 6) in an alphabetical order.

The articles should have the following sections:

Introduction, Materials and Methods, Rezults,
Discussion, Conclusions, References, and Legends. All
data should be given in Si. All abbreviations should be ex-
plained when appearing for the first time.

Figures:

All figures should be numbered and submitted on
separate sheets. The first author's name and the number
of the figure should be placed on the back of each figure
sheet.

Pictures:

Only black and white, high contrasr, high quality
glossy photographic prints should be submitted. Colored
illustrations will be included in the journal at extra cost.

Tables:

All tables should be numbered and submitted on sep-
arate sheets including appropriate headers and captures
with a minimum explanatory text. The location of the fig-
ures, pictures, and tables should be indicated with a pencil
in the text.

References:

Citations of articles in the text should be supple-
mented by reference numbers in brackets. The list of cita-
tions should be organized in an alphabetical order
according to the first author’s last name. References may

contain up to 30 titles for reviews, up to 20 for articles, and
up to 10 for short communications. The journal should be
abbreviated according to Index Medicus.

Examples of references:

Jahanshahi, M., Rowe, J., Fuller, R. Cognitive
Executive Function in Dystonia. Movement Disorders,
2003, 18, 1470-1481.

Ferrari, M.D., Haan, J., Drug treatment of migraine at-
tacks. In: Headache. Goasdsby, P.J., eds. Boston:
Butterworth-Heinemann, 1997, 117-131.

Cummings, J.L. and Benson, D.F. Dementia: A Clical
Approach. Second ed. Boston: Buterworth-Heinemann,
1992, pp.348.

Please submit the manuscript to email:
elena_8 3@abv.bg.

Acad. Prof. Dr. lvan Milanov, MD, PhD, DSc,
Editor-in-chief of "Movement Disorders"
University Hospital "St. Naum"

Department of Neurology,

Ljuben Russev str. 1

1113 Sofia, Bulgaria
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CgpyxXeHue Acouuauyus lBuzamenHu HapyweHus u MC u3gaBa cnucaHue JBu2ameAHu HapyweHus gBa
nbmu 20guwHo. B He2o ce ny6AaukyBam opu2uHaAHU cmamuu, 0630pu, kpamku Hay4yHu cbo6weHus, HOBu guaa-
HOCMUYHU Memogu u HoBocmu B8 mepanusima, c8bp3aHuU npeguMHO ¢ 6oAecmu ¢ gBu2ameAHU HapyweHUs u
MHo>kecmBeHa ckaepo3sa. Mpuemam ce camo Heny6AukyBaHu mamepuaau.

EmuyHu npuHyunu Ha flBu2ameAHuU HapyweHus

[BuzameAHU HapyweHus usbupa Bucokokauecm-
BeHu Hay4yHU cmamuu, CAeg peueH3upaHe om cnheuua-
Aaucmu B HeBponoeusima. PeueH3upaHemo u ueAusm
npouec no nybaukyBaHe ca usyepnameHu, 06ekmuBHu
u yecmHu. Penymauusima Ha cnucaHuemo ce gbAXKuU Ha
goBepuemo Ha YumameAume, aBmopume, yueHume, pe-
ueH3eHmume, pegakmopume, obekma Ha uscaegBaHe,
ChOHCOpUMe U agMuHUCmMpamopume Ha HauuoHaAHama
3gpaBHa noanumuka.

Au3satliH Ha HayyHama pa6oma u Emuka

HayuHume uscaegBaHus mps6Ba ga ce npoBexkgam
npu Bucoku cmaHgapmu 3a koHmpoa kakmo Ha ka-
yecmBomo, maka u Ha aHaAu3a Ha gaHHume. 3anucbm
Ha NbAHUME gaHHU MpabBa ga ce cbxpaHsaBa u ga moXke
ga ce npegocmaBu 3a pasaaekgaHe npu nouckBaHe.
®arwudukauusma, ykpubaHemo Ha gaHHu, gokaagBa-
HemMO Ha ABbXAUBU gaHHU u u3onayaBaHemo um
npegcmaBasBam Hay4yHO HapyweHue. N3uckBa ce goky-
MeHmMupaHo ogobpeHue om emuyHama komucus Ha ga-
geHa cmpykmypa, koezamo 8 HayuHomo u3caegBaHe ca
BkaloueHu xopa, meguuuHcka gokymenmauus u yoBewku
mbkaHu.

ABmopcmBo

ABmopcmBomo npegcmaBasiBa 3Hauum uHmMenek-
myaAeH npuHoc kbM HayuyHama paboma, onpegeAeHa
poAsi B nucaHemo Ha cmamusima u peBusupaHemo Ha
kpatiHus U BapuaHm; Ho mo moXke ga Bapupa 8 usBecmHa
cmeneH. Kou we ca aBmopume u 8 kakBa nocaegoBa-
meAHocm, mpabBa ga 6bge onpegeAeHo om yyacmHu-
uume B HayyHus mpyg cpaBHUMeAHO paHo, 3a ga ce
u3bezHam gucnymu u HegopasymMeHus, koumo mozam ga
3abaBsm uAu ga nonpeyam Ha nybAukyBaHemo Ha
mpyga. Bcuuku aBmopu mps6Ba ga noemam omaoBop-
Hocmma kbM nucaHemo u gocmoBepHocmma Ha uHbop-
Mauusma B8 cmamusma u camMo eguH om msx 6u
cAegBano ga eapaHmupa u ga noeme omaoBopHocmma
3a ysnama cmamusi.

KoHdpAukm Ha uHmepecu u nhpegcmaBsHe

ABmopume mps6Ba ga 0658am 8 mpyga cu Bcuuku
duHaHcoBu u gpyau 3Hauumu koHpAukmu Ha uHmepecu,
koumo ca cb3gageHu, 3a ga noBAausiam pesyamamume
UAU UHMepnpemauuama Ha mpyga. Bcuuku usmouHuuu
Ha ¢uHaHcoBa nogkpena kbM npoekma mpsibBa ga
6bgam npegcmaBeHu.

Mpumepu 3a nomeHuyuaAHu koHdAukmu, koumo

mps6Ba ga 6bgam onucaHu, BkalouBam pabomHa gabk-
Hocm, koHCyAmauuu, HaAuYHocm Ha cobecmBeHocm, xo-
Hopapu, nanameHa ekcnepmHa oueHka, nameHmoBaHu
anAukauuu/pesucmpauuu, cmuneHguu uau gpye Bug ¢u-
HaHcupaHe.

MomeHuuanHume koHdAukmu Ha uHmepecu 6u
mps66ano ga 6bgam onucaHu 868 Bb3mMoXkHO Hal-paHHa
dasa.

OcHOBHu gpewku npu ny6aukyBaHe

Kozamo aBmop ycmaHoBu 3Hauuma egpewka uAu
HemouyHocm B mpyga cu, He2oB0 3agbAkeHue e He3a-
6aBHo ga yBegomu pegakmopa Ha cnucaHuemo UAU u3-
gameancmBomo u ga acucmupa Ha pegakmopa 3a
ommeaasHe uAu kopuaupaHe Ha mpyga. Ako pegakmo-
pbm UAU U3gameAsim Hayyam om mpema cmpaHa, 4ye
ny6AaukyBaHusm mpyg cbgbprka ocHoBHa epewka, 3agbAa-
»keHue omHoBo Ha aBmopa e He3abaBHO ga ommeaAu UAU
kopuaupa pabomama cu uAau ga npegcmaBu Ha pegak-
mopa gokazameacmBa 3a BsspHocmma Ha opu2uHaAHUA

mpyg.

PeueH3upaHe

PeueHseHmume ca ekcnepmu, usbpaHu om pegak-
mopume Ha [1BuzamenHu HapyweHus, 3a ga hpegocma-
Bsim nucmeHa oueHka Ha CUAHUME U cAabume cmpaHu Ha
gageHa paboma, c ueA ga ce nogobpu gokanagbm u ga ce
onpegeAu Hal-nogxogsuwiusm u ¢ Hau-gobpo kauecmBo
mMamepuaAa 3a cnucaHuemo. ObukHoBeHO peueH3eH-
mume, usbupaHu om cnucaHuemo umMam onum c opuau-
HaAHU Hay4HU mpygoBe u nybaukyBaHe.

Pegakmopcku peweHus

PeweHusma 3a ogobpsBaHe Ha gageH Mamepuaa u
6bgewomo My nybaukyBaHe ce ocHoBaBam Ha He2oBomo
3HaueHue u BaxkHocm, opu2uHaAaHocm u scHoma, kakmo
u Ha cBbp3aHocmma u ¢ obceeza u cbgbpXkaHuemo Ha
cnucaHuemo. Ako BnocaegcmBue ce ycmaHoBu, ye B
nybaukyBaHa cmamus uma 2pewku u/uau Hegocmambuu,
pegakmopbm noema omezoBopHocmma ga kopuzaupa gok-
Aagume.

OpuauHaaHocm. Mpegneyam. Bpb3ku ¢ meguume

B [1Bu2ameAHuU HapyweHus ce nybaukyBam opuau-
HaAHU Mamepuaau, koumo He ca nybaukyBaHu gpyeaage.
MoBmopHo nybaukyBaHe Ha gpye e3uk uau egHoBpe-
MeHHO nybAukyBaHe B HskoAko pasAuvyHU chucaHusi ¢
pasAuYHU aygumopuu, MoXke ga ce npueme, npu ycaoBue,
ye e HaAauue obaBsBaHe Ha opuguHaAHUSA U3MOYHUK nNo
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Bpeme Ha nogaBaHemo Ha cmamusma kbm pegakmop-
ckus ekun. o Bpeme Ha nogaBaHe Ha cmamusma kbm
pegakuusma, aBmopume mpsa6B8a ga npegcmaBsam ge-
mauAHo Bcuuku cBou cmamuu cB8bp3aHu ¢ nybaukyBaHus
Beue mamepuan, gopu u me ga ca Ha gpye e3uk, Bcuuku
mexHU aBmopcku cmamuu nybAukyBaHu no masu mema
8 npecama, Bcuyku mexHu aBmopcku cmamuu Ha masu
mewma, nybaukyBaHu B MuHaromo gopu u mesu, koumo ca
nog nevam.

PeknamupaHe

Peknamogameaume u cnoHcopume Hamam HukakbB
koHmpoa Bbpxy pegakmopckus mamepuaa. M3uck-
BaHusma Ha [JBuzameAHu HapyweHus ca Bcuuku pek-
AamMu ga ugeHmuduuupam SICHO pekaamogamens u
HeeoBusa npogykm uAu ycAyeama, kosmo npeghaeza.
Pekaamu He ce nocmaBsim B8 6Au30Ccm go cmamuu, guc-
kymupawu onpegeneH pekaamupaH npogykm, HUMO go
cmamuu gokaagBawu uscaegBaHe Ha mo3u npogykm.
Peknamume ca npegcmaBeHu u opopmeHu BudyaaHo no
pa3AudeH HavyuH om pegakmopckus mamepuaa, 3a ga He
cmaBa obbpkBaHe. Peknamume ce omnedyamBam om
BbmpewHama cmpaHa Ha kopuuume u no uskaloueHue Ha
nocaegHama cmpaHuua Ha cnucaHuemo. NMpogykmume
UAU ycAyeume, koumo ce pekaamupam mpsabBa ga ca
cBbp3aHu ¢ (a) meguuuHckama npakmuka, (6) meguuuH-
ckomo obyueHue, uau (8) HakakbB gpye Bug 3gpaBHa
nomowi. CnucaHuemo uma npaBo ga omkaxke Bcsika egHa
pekaama. PekaamupaHemo, npeusgaBaHemo u BesikakBu
gpyeau mbpeoBcku npuxogu He okaszBam BAausiHue Bbpxy
peweHusama Ha pegakmopckus ekun Ha [18uzamenHu Ha-
pyweHus.

PeazupaHe npu eBeHmyaAHO HapyweHue

Bcuuyku mBbpgeHus 3a HapyweHue ce usnpawam
go enaBHusa pegakmop Ha cnucaHuemo, kolmo npepas-
anexkga obcmossmencmBama u ce koHcyAmupa cbC 3am.
pegakmopume no mo3u noBog. lMbpBoHavyarHomo u3sc-
HABaHe Ha cayyas 3ano4yBa, caeg kamo Bcuvku cmpaHu
6bgam nomoneHu ga npegocmabBam c6oume goBogu u ga
o0bscHAM obcmosimeacmBama 8 nucmeHa ¢opma. 1o Bb-
npocume 3a HapyweHus 8b8 Bpb3ska c npegcmaBeHu u3s-
cregoBameAcku gaHHU (Memogu  UAU  mexHu4Yecku
Bbnpocu), enaBHussm pegakmop moXke ga ce koHcyamupa
koHpugeHuuarHo ¢ ekcnepmu, koumo ca 3acAeneHu 3a
ugeHmuyHocmma Ha aémopume, uau ako mBbpgeHuemo
e cpewy enaBrHus pegakmop - ¢ BbHweH ekcnepm.
MaBHusm pegakmop u 3am. pegakmopume we 83emam
peweHue gaau uma gocmambyHO gokasamencmBa,
koumo ga Hakapam pa3ymeH 4oBek ga noBspBa, ye uma
Bb3moxkHocm 3a u3BvpwBaHe Ha makoBa HapyweHue.
TAaxHama 3agaya He e ga onpegeasm gaau uma geticmBu-
MEeAHO HapyuweHue, HUmMo ga ycmaHoBs6am gematinume
okono moBa HapyweHue. Kozamo mBbpgeHusima ce om-
Hacsam go aBmopu, peueHaupaHemo u nybaukyB8aHemo
moazam ga ce npeycmaHoB8sm 3a MOMeHm, gokamo He ce
npoBege onucaHusm no-2ope npouec. PascregBaHemo,

onucaHo no-zope uje bbge 3aBbpuieHo, gopu aBmopume
ga ommeanam mamepusna cu. B cayqal Ha mBbpgeHus
omnpaBeHu kbM peueHaeHmume uAu pegakmopume,
me3u Auya we bbgam 3amecmeHu om gpyau, gokamo
pascaregBaHemo b6bge 3aBbpuieHo.

; -
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Ethical principles of Movement disorders journal

Movement disorders journal selects, through peer re-
view, the highest quality science. We consider the entire
peer review and publication process to be thorough, ob-
jective, and fair. Journal’s' reputation depends on the trust
of readers, authors, researchers, reviewers, editors, pa-
tients, research subjects, funding agencies, and adminis-
trators of public health policy.

Study Design and Ethics

Research should be conducted to high standards of
quality control and data analysis. Data and records must
be retained and produced for review upon request.
Fabrication, falsification, concealment, deceptive reporting,
or misrepresentation of data constitute scientific miscon-
duct.

Documented review and approval from a formally
constituted review board (Institutional Review Board or
Ethics committee) is required for all studies involving peo-
ple, medical records, and human tissues.

Authorship

Authorship implies a significant intellectual contribu-
tion to the work, some role in writing the manuscript and
reviewing the final draft of the manuscript, but authorship
roles can vary. Who will be an author, and in what se-
quence, should be determined by the participants early in
the research process, to avoid disputes and misunder-
standings which can delay or prevent publication of a
paper. All authors must take responsibility in writing for the
accuracy of the manuscript, and one author must be the
guarantor and take responsibility for the work as a whole.

Disclosure and conflicts of interest

All authors should disclose in their manuscript any fi-
nancial or other substantive conflict of interest that might
be construed to influence the results or interpretation of
their manuscript. All sources of financial support for the
project should be disclosed.

Examples of potential conflicts of interest which
should be disclosed include employment, consultancies,
stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding.
Potential conflicts of interest should be disclosed at the
earliest stage possible.

Fundamental errors in published works

When an author discovers a significant error or inac-
curacy in his/her own published work, it is the author’s ob-
ligation to promptly notify the journal editor or publisher
and cooperate with the editor to retract or correct the

paper. If the editor or the publisher learns from a third party
that a published work contains a significant error, it is the
obligation of the author to promptly retract or correct the
paper or provide evidence to the editor of the correctness
of the original paper.

Peer Review

Peer reviewers are experts chosen by editors of
Movement disorders to provide written assessment of the
strengths and weaknesses of written research, with the aim
of improving the reporting of research and identifying the
most appropriate and highest quality material for the jour-
nal. Regular reviewers selected for the journal are required
to meet the minimum standards regarding their back-
ground in original research, publication of articles, formal
training, and previous critical appraisal of manuscripts.

Editorial Decisions

Decisions about a manuscript are based only on its
importance, originality, clarity, and relevance to the jour-
nal's scope and content. If a published paper is subse-
quently found to have errors or major flaws, the Editor
takes responsibility for promptly correcting the written
record in the journal. Ratings of review quality and other
performance characteristics of editors should be periodi-
cally assessed to assure optimal journal performance, and
must contribute to decisions on reappointment.

Originality, Prior Publication,

and Media Relations

Movement disorders seeks original work that has not
been previously published. Republication of a paper in an-
other language, or simultaneously in multiple journals with
different audience, may be acceptable, provided that there
is full and prominent disclosure of its original source at the
time of submission of the manuscript. At the time of sub-
mission, authors should disclose details of related papers
they have authored, even if in a different language, similar
papers in press, and any closely related papers previously
published or currently under review at another journal.

Advertising

Adbvertisers and donors have no control over editorial
material under any circumstances. Movement disorders re-
quires all advertisements to clearly identify the advertiser
and the product or service being offered. Commercial ad-
vertisements are not placed adjacent to any editorial matter
that discusses the product being advertised, nor adjacent
to any article reporting research on the advertised product,
nor should they refer to an article in the same issue in
which they appear. Ads have a different appearance from
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editorial material so there is no confusion between the two.
Ads are to be placed only on the rear, or inside cover
pages. Products or services being advertised are germane
to (a) the practice of medicine, (b) medical education, or
(c) health care delivery. The journal has the right to refuse
any advertisement for any reason. Advertising, reprint or
other commercial revenue has no impact or influence on
editorial decisions.

Responses to possible misconduct

All allegations of misconduct will be referred to the
Editor-In-Chief, who will review the circumstances in con-
sultation with the deputy editors. Initial fact-finding will usu-
ally include a request to all the involved parties to state their
case, and explain the circumstances, in writing. In ques-
tions of research misconduct centering on methods or
technical issues, the Editor-In-Chief may confidentially con-
sult experts who are blinded to the identity of the individu-
als, or ifthe allegation is against an editor, an outside editor
expert. The Editor-In-Chief and deputy editors will arrive at
a conclusion as to whether there is enough evidence to
lead a reasonable person to believe there is a possibility of
misconduct. Their goal is not to determine if actual miscon-
duct occurred, or the precise details of that misconduct.

When allegations concern authors, the peer review
and publication process for the manuscript in question will
be halted while the process above is carried out. The in-
vestigation described above will be completed even if the
authors withdraw their paper, and the responses below will
still be considered. In the case of allegations against re-
viewers or editors, they will be replaced in the review
process while the matter is investigated.
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NATIONAL CONSENSUS ON THE DIAGNOSTICS AND TREATMENT OF
PARKINSON’S DISEASE

Edited by Acad. Prof. Ivan Milanov, MD, PhD, DSc

On the initiative of the Movement Disorders and Multiple Sclerosis Association

Parkinson’s disease affects 0,15% of the general pop-
ulation, with incidence increasing to 1% in the age group
of 55 to 65 years. According to epidemiological data re-
ported for Bulgaria, the number of persons affected by the
disease should be about 12 000 people. If treated improp-
erly, patients who are still in active working age rapidly be-
come disabled. If correct treatment is provided, such
patients may continue to be capable of working at least
over the first 5 years following the onset of the disease and
have a mild disability within the first 10 years of onset.
Treatment from the very onset of the disease with medici-
nal products from the levodopa group leads to faster ex-
haustion of therapeutic options and early disability in the
patient. After levodopa’s the effect wears out, the patient
enters the phase of the complicated Parkinson’s disease
when treatment is difficult, disability is serious and patients
become a burden to their families and to society.

Certain neuroprotective medicines may delay the
progression of the disease but their use, in order to be
more effective, should start early. That requires early diag-
nosis, which may sometimes prove difficult in the first few
years following the onset of the disease. Very often, essen-
tial tremor, which is 10 times more common, is diagnosed
as Parkinson’s disease and the patient receives improper
treatment for a long time.

Parkinson’s disease is a chronic progressive neu-
rodegenerative disorder. It is caused by progressive de-

generation of the dopaminergic neurons in the substantia
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nigra. The cause is unclear; hereditary factors and toxic
substance factors from the environment have been pro-
posed. The decrease of the number of those neurons leads
to a decrease in dopamine levels in the nigrostriatal path-
ways. The dopamine/acetylcholine and dopamine/gluta-
mate balance are disrupted at the level of the
dopaminergic striatal receptors. The imbalance of neuro-
mediators leads to the main symptoms of Parkinson’s dis-
ease. There is no reliable evidence to allow any suggesting

options for prevention of Parkinson’s disease.

DIAGNOSIS

The early diagnosis of Parkinson’s disease is difficult
because initial symptoms are non-specific. The onset of the
disease is gradual and goes unnoticed, patients being un-
able to specify what their first symptom was. In some pa-
tients, symptoms may present only during stress and
become permanent only later. Only 30% of patients are di-
agnosed during the first year of the disease. Early diagno-
sis may be achieved through detailed history, interviewing
patients’ relatives and neurological examination.
Equipment-based assessment techniques are rarely
needed.

Parkinson’s disease is manifested by the classic triad
of tremor at rest, bradykinesia and rigidity, with postural

disorders added to them later.
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In order to diagnose the disease, the following di-
agnostic categories have to be fulfilled: Clinically
confirmed Parkinson’s disease is assumed where 3 of
the main symptoms (tremor at rest, bradykinesia, rigid-
ity) are present, or when 2 of them are present, if asym-
metric.

Clinically probable Parkinson’s disease is as-
sumed where 2 of the main symptoms are present, or
when 1 of them is present, if asymmetric.

Clinically possible Parkinson’s disease is as-
sumed where 1 of the main symptoms is present plus
postural disorders.

Bradykinesia is one of the earliest symptoms. In
early stages, it presents with impairment affecting the gait,
the posture, the fine movements of the hands, the facial ex-
pression (mask-like face) and the speech (speaking in a
quiet voice, with decreased modulation and intonation).
Assessment involves various methods:

1. Observing the gait, the patient being instructed to
walk rapidly with arms relaxed around the body. A de-
crease in the physiological synkinesia of the affected arm
is detected and a gait with short steps.

2. Observing the gait, the patient being instructed to
walk barefoot. Decreased movements in one of the arms
and contraction of the digits of the affected foot towards
the floor upon stepping are more easily detectable. The pa-
tient will place their whole foot flat on the floor instead of
bending the foot from the heel towards the digits.

3. Observing the movements will reveal slow motions
when performing activities related to daily living tasks - but-
toning and unbuttoning, tying shoelaces, etc.

4. Patients’ gestural capacity decreases.

5. When the patient furns around from a supine posi-
tion on the examination bed, the movement is initiated with
the legs, while healthy individuals’ turning around is initi-
ated with the arms.

6. When sitting down, the body fails to bend forward,
as if the patient falls to a sitting position.

7. When performing the tilt back chair test, the doctor
stands behind a chair on which the patient has been

seated comfortably leaning on the back of the chair and

tilts the chair back without warning. The patient tilts to-
gether with the chair, while healthy individuals maintain
their upright position of the back due to reflexive compen-
sation.

8. Performing two actions simultaneously and alter-
nating movements (diadochokinesis) are impaired. If the
patient lifts up their arm flexed at 90 degrees at the elbow
and imitates twisting in a light bulb, the movement gradu-
ally slows down and becomes irregular.

9. Micrography is manifested when the patient writes
down the figures from 1 to 9 on a piece of paper with no
lines or checks. The size of the figures decreases from 1 to
3 and then increases from 4 onwards.

10. Slow eye blink rateis an early sign.

11. Meyerson’s sign is positive: when, upon being
tapped on the nose or the glabella, the patient blinks with
each tap, while in a healthy individual this reflex rapidly
wears off.

Muscle rigidity in the early stages is manifested with
increased muscle tone, predominantly of the proximal mus-
cle groups of the shoulders and the hip. When tone assess-
ment fails to give conclusive evidence, early diagnosis tests
are used:

1. Muscle tone increases while the patient is gripping
a heavy item in one hand or clenches one fist while the doc-
tor is examining the tone of the other hand.

2. Inthe arms swing testthe doctor stands behind the
standing patient and starts to use their arms to move the
patient’s shoulders, so the patient’s arms start to swing as
well. If muscle rigidity is present, the affected arm fails to
swing freely, unlike the healthy normal arm.

3. The head dropped testdemonstrates the presence
of axillary muscle rigidity. The doctor, using their palm,
slightly raises the head of a supine patient and instructs the
patient to completely relax the head. After several seconds
the doctor pulls away their palm without warning. If rigidly
increased muscle tone is present, the head fails to drop

down to the bed or drops in a slow, interrupted manner, un-
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like the head of a healthy person, which rapidly drops
down.

4. The posture in patients with rigidly increased mus-
cle tone changes, with the body and the head leaning for-
wards and with flexed, pronated arms, as well as bent
knees.

5. Ache affecting the joints, the shoulder to arm syn-
drome (frozen shoulder) and lumbalgia (LBP) occur in pa-
tients with long-term increase in muscle tone.

6. Tendon reflexes at the affected side are slightly in-
creased due to the increased muscle tone.

Resting tremor is found in 70% of patients but not
always clinically manifest from the very onset of the disor-
der. It occurs most commonly in the hands in the resting
state and resolves during movement. When the limb is
placed in another position, the tremor starts again (re-
emergent tremor) after a latent period of several seconds.
It is necessary to distinguish resting tremor (static) from
postural tremor with arms stretched forward, from kinetic
tremor, which emerges at the beginning of a movement
when performing the finger- to-nose test, and also from in-
tention tremor, which begins when nearing the target. In
cases of advanced disease, postural tremor may add up
to the static tremor, however the amplitude of the static
tremor is greater. In extremely rare cases, the disorder may
start with postural tremor. Tests for provoking tremor are
used:

1. During walking, the tremor of the arms increases.

2. When the patient /s being distracted, made to
count down slowly from 20 to 1, the tremor increases.

3. During clenching the fist of the healthy hand, static
tremor increases.

Postural disorders are rarely an initial sign and
more commonly emerge in the advanced stages of the dis-
ease. They are diagnosed by observing the gait. The fol-
lowing methods are used:

1. While walking, the patient is instructed to abruptly

turn around and start walking in the opposite direction, at
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which point the patient loses their balance.

2. The doctor stands behind the patient, who is stand-
ing with their legs side by side and places their arms on pa-
tient’s shoulders. The doctor suddenly tries to put the
patient off balance (taking care not to let patient fall) by
pushing the patient forwards, backwards or sideways. A
healthy individual keeps their balance, while if postural dis-
orders exist the patient staggers with tiny steps (more than
two) on the side of the push and loses their balance.

Signs from the autonomous nervous system in-
clude excessive sweating, sweating fits, increased fatty se-
cretion with oily hair, seborrhea, increased salivation,
constipation, micturition disorders (need of rapid voiding
due to increased detrusor activity), impotency, disrupted
blood pressure regulation with a tendency towards arterial
and orthostatic hypotension. The latter may be diagnosed
using the Schellong test. These signs rarely occur in the
early stages of the disease and therefore are not very im-
portant in diagnostic terms.

Psychological signs include depression, anxiety,
bradyphrenia and mild memory disturbances. Depression
is present in 50-80% of patients due to dopamine defi-
ciency and noradrenergic deficiency. Depression causes
a significant deterioration of patients’ quality of life and

should be diagnosed and treated.

To diagnose Parkinson’s disease, a general prac-
titioner should use the methods described above in
order to detect the presence of one or more of the signs:

e Resting tremor

e Bradykinesia

e Rigidly increased muscle tone

e Postural disturbances

In the event of these signs being detected, it is nec-
essary to refer the patient to a neurologist without re-
course to any further diagnostic methods.

The neurologist should confirm the diagnosis
using the diagnostic criteria and with the obligatory use
of the diagnostic methods under item No. 1 above and,
where indicated, the diagnostic methods listed under
Item No. 2 and No. 6 above.
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Diagnostic methods

1. Using pharmacological diagnostic tests results
in the improvement of signs and symptoms, if they are due
to Parkinson’s disease.

» The dispersible levodopa test is performed
with 1 tablet containing 125 mg of dispersible levodopa for-
mulation with benserazide, reconstructed in about 100 ml
of water. Its effect is rapid (15 minutes) and marked due to
the fast absorption of the medication. Therefore, it is pre-
ferred to the ordinary formulation test.

» The standard levodopa test is performed with
1 tablet containing 250 mg of levodopa. Due to slow ab-
sorption and slow reaching of therapeutic serum levels for
the medicine, the onset of effects is in about 1 hour and is
not marked. This is a serious shortcoming of this test.

e The dopamine agonist test with apomorphine 3
mg administered subcutaneously has a rapid and marked
effect but is associated with side effects such as vomiting
and is therefore not recommended.

« The amantadine sulfate half infusion 200
mg/500 ml administered intravenously over 1 hour has an
easily detectable effect. The problem with this test is that it
is time-consuming and requires premises for administering
the infusion.

» The lack of effect from the pharmacological di-
agnostic test does not fully rejects the diagnosis. In such
cases at least two weeks of high dose levodopa (1000 -
1500 mg daily) treatment is administered and its effective-
ness is clinically assessed.

2. The electromyographic examination (EMG)
may be used for the early diagnosis of Parkinson’s tremor
and for distinguishing essential tremor from other types of
tremor. Tremor gives a typical EMG pattern with a fre-
quency of 5-7 Hz and alternating activity of antagonistic
muscles. The patient may be referred by a neurologist for
this test if the neurological examination and the use of the
pharmacological tests were not sufficient to corroborate

the diagnosis.

3. Functional neuroimaging methods give infor-
mation on the dopaminergic terminals, serotonin cells, no-
radrenergic and cholinergic function. They include positron
emission tomography (PET) and single photon emission
computer tomography (SPECT).

SPECT has a lower resolution as compared to PET
but provides a more precise assessment of the neurode-
generative process and is performed using a standard
gamma-chamber with a high-resolution collimator. The ra-
dioligand ['®]-FP-CIT (Datscan) contains an analogue of
cocaine, ioflupane ('2%l), which binds selectively to striatal
dopamine transport protein (DAT) in presynaptic mem-
branes of the nigrostriatal dopaminergic terminals. DAT
levels correlate with the striatal dopamine, i.e. with the
presynaptic dopaminergic system and the functioning ni-
grostriatal dopaminergic neurons. The method is routinely
used for early diagnosing of Parkinson’s disease and for
distinguishing essential tremor. This method is not suitable
for distinguishing Parkinson’s disease from multiple sys-
temic atrophy, progressive supranuclear paralysis and cor-
tical-basal degeneration. Findings of a normal image may
not reliably reject the presence of Parkinson’s syndrome
and those cases require re-examination at a later point.

This method should be used for patients with unclear
tremor without accompanying bardykinesia or rigidity in
order to distinguish between Parkinson’s syndrome and
essential tremor.

4. Consultative examination by a psychiatrist
should be undertaken if depression fails to respond to the
antidepressant treatment administered.

5. Neuro-psychological tests are used for a
screening evaluation of cognitive functions and depression
assessments.

6. Neuroimaging methods computer tomography
(CT) and magnetic resonance imaging (MRI) are not used
in diagnosing Parkinson’s disease. They are performed in
cases of suspected brain tumor, stroke or Parkinson-plus

syndromes. Referral for such tests may be done only by a
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neurologist provided that sufficient clinical evidence is
present to suspect any of the abovementioned conditions.

7. Transcranial neurosonography is used to dis-
tinguish from vascular parkinsonism. The vascular etiology
of Parkinson’s syndrome is likely present in about only 3%
of patients.

8. Laboratory methods for serum and urine testing
are not useful for diagnosing the disease. In patients with
suspected Wilson’s disease, the neurologist should test
copper levels in serum and urine, as well as serum cerulo-
plasmin levels.

9. Ophthalmological examination is of no diag-
nostic value, except in cases of suspected tumor or
Wilson’s disease. In such cases, the neurologist should
have a consultative examination by an ophthalmologist to
examine the retinal bottoms or to look for the presence of
a Kayser-Fleischer ring.

10. Autonomous tests are of no diagnostic value in
Parkinson’s disease. They are used to distinguish certain
forms of Parkinson-plus syndromes such as multiple sys-
temic atrophy.

11. Electroencephalography is not among the

methods used for diagnosing Parkinson’s disease.

Differential Diagnosis

1. The early non-specific Parkinson syndromes are
frequently misinterpreted as exhaustion, depression, de-
mentia, hemiparesis, shoulder-arm syndromes, coxarthro-
sis or Bechterew’s disease.

2. Essential tremor is the most serious challenge in
the differential diagnosis. It may be inherited (familial), it
may occur with no information of familial predisposition
(sporadic) or it may develop after the 60" year of life (se-
nile). However, it is the same type of tremor which presents
in the family for the first time due to a gene mutation or de-
velops later in life due to altered gene expression. The most
important issue in its diagnosis is carefully mapping dis-

ease history to clarify if there is evidence of familial tremor,
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regardless of the age of onset. The second important fact
in the disease history is whether the tremor is briefly sup-
pressed by drinking small amounts (of up to 100 g) of
strong alcoholic drinks, which is typical in 50% of patients
with essential tremor. Clinical examination findings include
a tremor which prevails when stretching the arms forward,
in front of the body (postural tremor), which may continue
when moving the arms towards the nose (finger-to-nose
test) and intensify when the hand reaches the nose (inten-
tional tremor). Resting tremor of the hands may be ob-
served in advanced stages of the disease when the other
types of tremor are markedly presented. In general, resting
tremor is of lower amplitude than the other types of tremor.

The cogwheel phenomenon as a finding during mus-
cle tone testing does not constitute a pathognomonic sign
of Parkinson’s disease tremor, but may occur in patients
with essential tremor because some of them involuntarily
contract the muscles of a limb to suppress the tremor am-
plitude. The cogwheel phenomenon is due to a combina-
tion of a tremor and increased muscle tone.

When the clinical examination and the disease his-
tory information are insufficient to corroborate a diagnosis,
pharmacological tests for the diagnosis of Parkinson’s dis-
ease are used. In case of negative results, treatment with
primidone 250 mg in the evenings is undertaken and the
clinical effect is assessed about 1 week later. If these diag-
nostic methods fail, the patient may be referred by the neu-
rologist for an EMG examination to assess the tremor and
for SPECT.

3. Enhanced physiological tremor, which starts
when the arms are stretched forward, is associated with
depression, anxiety, withdrawal syndromes, certain types
of poisoning or hyperthyroidism. The tremor is clinically
distinct, having a high frequency rate (10-12 Hz), low am-
plitude, affects both arms and results in a specific posture
when presenting (with the arms stretched forward). If the
diagnosis is uncertain, the neurologist should refer the pa-

tient for an EMG examination to assess the tremor.
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4. Tremor in cerebellar or rubral injury associated
with trauma, poisoning or multiple sclerosis is character-
ized by a prevalence of the intention tremor, but also with
tremor during motions of the limbs, while the arms are
stretched forward and at rest; however, these are of lesser
amplitude. Other clinical signs of rubral or cerebellar struc-
tural damage are present, most commonly presenting with
coordination disorders or alternating brain stem syn-
dromes. If the diagnosis is uncertain, the neurologist
should refer the patient for an EMG examination to assess
the tremor.

5. Dystonic tremor may have a clinical course
which is indistinguishable from that of Parkinson’s tremor.
It affects the arms and has additional symptoms of dysto-
nia, such as mild dystonia of the arms, tremor during
thumb extension, tremor dependent on limb position, head
tremor, voice dystonia and lack of bradykinesia. No signs
of Parkinson’s disease will develop with the progression of
the disease.

6. Psychogenic tremor is characterized by irregular
frequency and amplitude and onset at diverse positions of
the limbs. The clinical diagnosis may be difficult. The neu-
rologist needs to refer the patient for an EMG examination
and for SPECT.

7. Brain tumor or cerebral infarction (stroke)
may rarely cause Parkinson’s signs. These conditions
should be suspected when, in addition to Parkinson’s
signs, there are also signs of unilateral pyramidal impair-
ment. Unilaterally enhanced deep tendon reflexes without
other signs of pyramidal system damage are associated
with the rigidly increased muscle tone and should not be
confused for pyramidal signs. When clear signs of pyram-
idal damage are present, neurologists should refer the pa-
tient to cerebral CT and, if that is negative, MRI examination
should be undertaken further.

8. Parkinsonism-plus syndromes should be sus-
pected where Parkinson’s signs and symptoms of bilateral

pyramidal impairment are present along with coordination

disorders and insufficiency of ocular bulb vertical abduc-
tion. These are characterized by rapid progression of the
disease and lack of response of the Parkinson’s signs to
levodopa. The levodopa pharmacological test needs to be
administered. If diagnostic difficulties arise, the neurologist
should refer the patient for a cerebral MRI examination.

9. In elderly patients (more than 65 years of age),
gait disorders (lower limbs Parkinsonism) resembling
bradykinesia and postural disturbances in Parkinson’s dis-
ease develop, but these are rather associated with the
process of aging. They do not respond to levodopa and that
should be confirmed by the levodopa pharmacological test.

10. Wilson’s disease and hepatocerebral degen-
eration need to be eliminated where signs of pyramidal
and extrapyramidal injury are present (dyskinesia, dysto-
nia, chorea-like hyperkinesia). To this end, the neurologist
should refer the patient for laboratory tests on blood and
urine and for an ophthalmology consultation.

11. Neuroleptic-induced parkinsonism should
also be excluded by detailed medication history.

12. Patients with no evidence of dopaminergic
deficits at the DATSCAN images of the presynaptic ni-
grostriatal dopaminergic transporters account for 20% of
patients with a potential diagnosis of Parkinson’s disease.
This pooled group consists of misdiagnosed patients with
dystonic tremor and with Parkinson’s disease with preva-
lent tremor who had a negative DATSCAN in the early

stages of the disease.

MANAGEMENT
I. Early (uncomplicated) Parkinson’s

disease

Treatment for Parkinson’s disease is prescribed
by a neurologist after the diagnosis has been clinically
confirmed in accordance with the diagnostic criteria
and when the patient’'s day-to-day activities are im-
paired. In all other cases, the patient should be moni-
tored by a neurologist at 3-month intervals without
treatment being applied.
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After the diagnosis is confirmed, it is not obligatory to
immediately initiate treatment if the patient’s day-to-day ac-
tivities are not affected. The evaluation is based on inter-
viewing the patient. The activities are impacted more
severely where dominant limbs are affected, where
bradykinesia is present and in cases of working patients.
The activities are less severely impaired where tremor and
muscle rigidity are present and where sub-dominant limbs
are affected and the patient is not working.

Levodopa products supply the brain with dopamine
and thus restore the striatal dopamine/acetylcholine bal-
ance. Modern-day treatment is based on using levodopa-
protective therapy in view of the evidence that levodopa
agents speed up disease progression. Treatment with
other agents which act on Parkinson’s signs is initiated and
only after the potential of such agents is exhausted, adding
low-dose levodopa agents may start. Evidence is present
suggesting that some of these agents (MAO-B inhibitors
and dopamine agonists) have a neuroprotective activity
and slow down the disease’s progression.

I. MAO-B inhibitors increase dopamine levels by
suppressing monoamine oxidase (MAQ) which is respon-
sible for its degradation. Treatment with agents of this
group may be initiated provided that signs are mild and in
view of the potential slowing down of the disease’s progres-
sion. They block the formation of free radicals, which are
formed during the oxidative metabolism of dopamine and
exert an anti-apoptotic effect. These agents have mild
symptomatic activity which persists for up to one year fol-
lowing disease onset.

1. Rasagiline is a second-generation, irreversible,
highly-selective MAO-B inhibitor. Unlike selegiline, it is not
metabolized to amphetamine-like derivatives. The agent is
used in a single daily dose of 1 mg. It affects rigidity,
bradykinesia and tremor favorably. It is preferred to selegi-
line due to the more reliable data concerning its neuropro-
tective activity and its fewer side effects.

2. Selegiline is a first-generation, selective, irre-
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versible MAO-B inhibitor. It may be used as a monotherapy
at doses of 10 mg daily but is no longer widely used in clin-
ical practice.

Il. Dopamine agonists are added after exhaustion
of the symptomatic effects of MAO-B inhibitors. In patients
with marked Parkinson-like symptoms at the time of diag-
nosis, in young and working adults and in patients with
prevalent tremor, the immediate initiation of dopamine ag-
onist therapy is recommended. In patients with early
Parkinson’s disease, dopamine agonists as single-agent
treatment may be successful in controlling the symptoms
for five years.

These agents are classified as ergot (bromocriptine,
pergolide and cabergoline) and non-ergot (pramipexole,
ropinirole, apomorphine and rotigotine) dopamine ago-
nists. Non-ergot agonists have an advantage over ergot ag-
onists because of their lack of side effects (nausea and
vomiting). The most serious side effects, which have re-
sulted in this group of dopamine agonists being almost out
of use nowadays, include lung infiltrations, pleuropul-
monary and retroperitoneal fibrosis.

They confer their effect through stimulating predom-
inantly the D, and D3, but not the D4 (which leads to dysk-
inesia with long-term use), dopaminergic receptors in the
striatum. They have a good symptomatic and neuroprotec-
tive effect, which slows the progression of the disease, and
are associated with few side effects. The neuroprotective
effect is mediated through the reduction of free radicals
generated during dopamine metabolism. They also have
a direct antioxidative effect as they reduce nitrogen-oxide
radicals, they do not form free radicals and do not cause
oxidative stress.

1. Pramipexole is a non-ergot dopamine agonist
which acts selectively on the D, and D3 receptors when
used at daily doses of 4.5 mg, acting on Parkinson’s symp-
toms; unlike the other dopamine agonists, it markedly im-
proves resting tremor, the latter being a source of anxiety

for patients and difficult to control by other medication. The
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dose is increased gradually to reach the desired effect
using the minimal effective dose. The dose-titration period
covers 3-4 weeks. Prolonged-release tablets may be used
as well, at a daily dose of up to 3.15 mg (equivalent to 4.5
mg of standard tablets).

2. Ropinirole is a non-ergot dopamine agonist with
a half-life of 6 to 8 hours which activates the D, and D5 re-
ceptors and acts on non-dopamine receptors. It is used at
a daily dose of 7.5 to 24 mg (9 mg on average) as standard
tablets or as prolonged-release tablets.

3. Rotigotine is a non-ergot dopamine antagonist,
which activates predominantly the Dy and D, receptors and
is administered in the form of a transdermal system (a sili-
cone patch), placed on the skin once a day. The advan-
tages of this route of administration are the more stable
plasma levels, one-off daily application and in patients with
swallowing disorders. Food intake and stomach emptying
do not affect the drug’s plasma concentrations. It improves
all signs of the disease at a daily dose of 4 to 16 mg.

4. Apomorphine hydrochloride hemihydrate
10 mg/ml solution for injections is a non-ergot dopamine
antagonist which activates predominantly the D; and D, re-
ceptors. It is administered subcutaneously in patients with
late Parkinson’s disease and marked off periods without
significant dyskinesia. It is injected during the off periods
and the total daily dose should not exceed 100 mg. The
onset of effect is in 10 minutes and it lasts for about 1 hour.
The patient should take domperidone 10 mg 3 times daily
to suppress the side effects: nausea and vomiting. Where
a patient requires more than 10 injections a day, it is rec-
ommended to apply a continuous subcutaneous infusion
using a minipump, with the dose not exceeding 10
mg/hour.

1ll. Levodopa drugs are added on after the sympto-
matic effect of the above listed groups of medicines wears
off. The combination of MAO-B inhibitors and a dopamine
agonist used until that moment may be reduced or remain

unchanged which would allow for a lower levodopa dose.

1. Standard levodopa medication is used for the
continuation of treatment. The lowest possible doses of the
agent able to sufficiently improve the symptoms are used.
Treatment is initiated with 3 doses of 62.5 mg a day and, if
needed, the dose is then gradually increased, up to 750
mg daily. It is recommended not to exceed that dose, and
if it is insufficient to improve the symptoms dopamine ago-
nists should be added if they have not been included so
far.

2. Levodopa prolonged-release formulations
(levodopa/benserazide and levodopa/carbidopa) were ex-
pected to maintain a more stable serum concentration (for
an average of 4 hours) and delay disease progression.
Clinical practice did not confirm that they had an advan-
tage over any of the standard levodopa formulations, which
was attributed to their complicated pharmacokinetics. In
connection with these data, they are recommended for use
only in strictly individually specified indications. They may
be used in sleep disturbances caused by the difficult move-
ments in bed, at a dose of 125-250 mg at bedtime.

Due to their lower bioavailability (50-70%), the dose
administered should be 30-50% higher than that of stan-
dard levodopa formulations. This results in an increase in
the total daily levodopa intake. Treatment is initiated with
125 mg 3 times a day. Itis obligatory to use the lowest pos-
sible dose of the drug effecting sufficient relief of symp-
toms. In the beginning, it is desirable to keep the dose
lower than 1000 mg, while in later stages it may reach to a
maximum of 1500 mg daily. The slower absorption results
in a slower increase in levodopa’s peak plasma levels,
which delays clinical improvement. Response time is about
1 hour following dosing and therefore patients do not feel
the rapid improvements they are used to with standard
medicines. That requires adding 125 mg of standard or dis-
persed levodopa to the fist morning dose.

IV. Historically, anticholinergic agents (up to 4 mg
of biperiden a day and up to 6 mg of trihexyphenidyl a day)

were the first drugs used for the treatment of this condition.
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They normalize the decreased dopamine/acetylcholine
ratio, lowering the acetylcholine levels. This group of med-
icines has disadvantages and its use is limited. They are
absolutely contraindicated for use in patients over 65 years
of age or where evidence of dementia and cognitive disor-
ders is present regardless of age, in prostate hypertrophy
and in glaucoma. Even in younger individuals they may
cause behavioral changes and hallucinations. Bearing in
mind that the onset of the disease is most commonly after
the age of 60 and the large percentage of patients with co-
morbidity of dementia, it is clear how very limited their
scope of application is. Furthermore, those medicines, like
levodopa, cause motor fluctuations and dyskinesia similar
to late-onset dyskinesia. They may be used only in patients
under 65 years of age with prevalent resting tremor signs
because these rarely develop dementia. In such cases,
they may be used as adjunct treatment to enhance the
symptomatic response. Before the initiation of treatment, a
psychological examination is necessary. Careful monitor-
ing for the onset of hallucinations or dementia is required
as these would necessitate emergency discontinuation of
the medicine. In the event of unclarified changes in behav-
ior or suspected cognitive disorders, the medicine should
be discontinued gradually, over a few days, to avoid dete-
rioration of the Parkinson’s disease.

V. Antidepressants should be prescribed by the
neurologist if evidence of depression is present. The patient
needs to be interviewed regarding symptoms of depression
and anxiety (bad mood, unhappy thoughts, loss of ap-
petite, troubling dreams, tenseness, headache, etc.).
Treatment is initiated with tricyclic or other types of med-
ication from the SNRI group (serotonin-noradrenaline re-
uptake inhibitor), provided the particular patient has no
somatic contraindications.

Amitriptyline up to 75 mg a day is relatively well tol-
erated, has a sedative effect and improves insomnia. It is
preferred in agitated patients. In view of the numerous so-

matic contraindications in this age group, it is not com-
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monly used.

Venlafaxine up to 150 mg a day suppresses nora-
drenaline and serotonin reuptake and is suitable for pa-
tients with orthostatic hypotension because it causes an
increase in blood pressure.

Mirtazapine up to 30 mg a day suppresses noradren-
aline and serotonin reuptake and is suitable for patients
with sleeping disorders.

Selective serotonin reuptake inhibitors (SSRI) in-
crease the tremor and deteriorate the other Parkinsonism
signs. They increase the risk of developing serotonin syn-
drome among patients treated with selegiline.

Depression also responds to increased doses of an-
tiparkinsonian therapy. Pramipexole, ropinirole and selegi-
line have antidepressant effects, too.

VIl. A moderate movement regimen is recom-
mended. Use of physiotherapeutic procedures, acupunc-
ture, laser treatment, moxibustion and diet regimen are not
used in early Parkinson’s disease.

Vasodilators, anti-platelet and nootropic drugs or my-
orelaxants are not to be used in the treatment of the dis-

ease.

The general practitioner should check the patient
monthly and with each deterioration. The patient should
be monitored for:

« symptoms of therapeutic overdose (involuntary
movements associated with the peak of the dose)

» onset of hallucinations and confusion (particu-
larly in the elderly)

» onset of motor fluctuations or dyskinesia

» Symptom deterioration due to inadequate dos-
ing. Intercurrent diseases or surgical interventions re-
quire an increase of the daily dose of the drugs.

If any of the above signs occur, the patient should
be referred to a neurologist for an emergency consulta-
tion. Therapeutic pauses should never be recom-
mended. The therapy should only be prescribed after
personal examination of the patient.
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changes. Patients develop motor fluctuations after the in-

The patient should be checked by a neurologist
every 6 months and with each deterioration.
» In cases of drug overdose which present with

take of each dose of the medicine. At this point, they enter

the stage of late Parkinson’s disease, which is charac-

dyskinesia and dystonia associated with the dose terized by the onset of various complications. Once devel-
peaks, the dose of the levodopa-based products should oped, they gradually progress and do not respond to the
be reduced.

« Incase of hallucinations and confusion, the fol- levodopa therapy. Complications are grouped in two large
lowing withdrawal sequence should be observed until categories:

the hallucinations are completely resolved: anti-cholin-
ergic agents, glutamate antagonists, MAO-B inhibitors,
dopamine agonists, levodopa. This should not be done gression:
abruptly; withdrawals should be done by groups of
medicines in 3-4-day intervals.

» The onset of motor fluctuations or dyskinesia
means that the patient has entered the complicated - Dementia
phase of Parkinson’s disease and the relevant therapeu-
tic guidelines should be used.

« In cases of symptom deterioration due to inad- 2. Complications from long-term levodopa ther-
equate dosing, new groups of medicines should be apy:
added or the dose should be cautiously increased. It is
obligatory to use the lowest possible dose of the drug
effecting sufficient relief of symptoms. - Neuropsychiatric

The form of the disease determines the individual

1. Complications associated with disease pro-

- freezing episodes

- Dysautonomia

- falls

- Motor: motor fluctuations and dyskinesia

speed of disease progression. Parkinson’s disease is a

progressive neurodegenerative disorder because of the

Il. Late (complicated) . . _ . .
progressive loss of nigrostriatal neurons. The intensity of

Parkinson’s disease o o
signs increases by 8-9% annually. Progression is uneven:

After the diagnosis has been confirmed and appro-
9 PP it is faster during the first 4-8 years and slower in the later

riate treatment has started, the signs respond well over a . . . .
P g P years following the onset of the disease. It is slow if the

eriod of time that varies in duration. This duration differs
b onset of the disease is before the age of 50 years and when

for each case and depends both on the type of the disease o . o )
the initial symptom is a tremor. Progression is faster if the

and on the type of treatment provided. The initial clinical . .
onset of the disease comes at a later stage, in cases of pre-

effect has a long duration (more than 4 hours), despite the . .
g ( ) P dominantly - bradykinetic-rigid syndrome and when there

short serum half-life of levodopa (60-90 minutes), and pa- ) . .
is accompanying dementia.

tients do not experience the effect of the separate doses . .
The treatment determines the time of onset of com-

separately. If levodopa is discontinued during this period, L .
P y P 9 b plications from the levodopa therapy. The severity of com-

a 1-week wash out is necessary to recover patient’s condi- L . . L
plications is greater and their onset comes earlier if the

tion at baseline. The presynaptic storage of the dopamine
presynap g i patient has undergone previous high-dose levodopa treat-

synthesized as a result of levodopa confers the long-term
y P 9 ment. Pulse release of levodopa and dopamine in the brain

pharmacological effect, which far exceeds its pharmaco- . L .
is the reason for dyskinesia and motor fluctuations to

kinetic profile, and the continuing pharmacodynamics
occur. Usually, after 5 years on levodopa treatment com-

ost-synaptic effect supports a longer and smoother ther- - . . . .
P ynap PP 9 plications of Parkinson’s disease occur in 50% of patients

apeutic response. Gradually, the effect becomes shorter L )
and within 10 years from the start of treatment complica-

with each dose and the initially good response to treatment

B »
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tions are found in 80% of patients. Apart from motor fluctu-
ations, levodopa treatment causes oxidative stress and ac-
celerates neuron degeneration in the substantia nigra due

to the free radicals generated.

To diagnose late Parkinson’s disease, the neurol-
ogist should take a targeted disease history to deter-
mine the duration of the effect of a single dose of
levodopa, the presence of motor fluctuations in the pa-
tient throughout the entire day and the onset of dyski-
nesia, as well as whether those are associated with the
use of medication. It is also necessary to determine the
duration of decreased motor activity and/or dyskinesia
and dystonia.

The neurologist should ascertain whether the
onset of dyskinesia and dystonia is associated with lev-
odopa overdose; to this end, they should carefully and
slowly decrease the doses used.

Motor complications

Motor fluctuations and dyskinesia

The most common motor complications are motor
fluctuations and dyskinesia.

Motor fluctuations are disruptions of the ,on“ peri-
ods (when patients are responding well to treatment), by
,Off periods (when the effect of the treatment is sub-opti-
mal). They develop through central pharmacokinetic and
pharmacodynamic mechanisms. The nigrostriatal
dopaminergic system in healthy individuals is responsible
for the continuous mediator release to the striatal recep-
tors. Brain dopamine synthesized from exogenous lev-
odopa is produced by the Dopa decarboxylase in the
dopaminergic neurons of the striatum, which have a low
storage capacity and release the mediator. On the other
hand, levodopa storage is decreased in Parkinson’s dis-
ease in proportion to the severity of the disease; therefore,
periodical intake of levodopa results in abrupt increases
and decreases of its levels and pulse synthesis of
dopamine in the brain. At the start of the disease, when

80% of nigrostriatal dopaminergic neurons have degener-
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ated, this condition may be mitigated by the dopamine re-
serves in the remaining nigrostriatal neurons. With the pro-
gressive loss of nigra neurons - when more than 90% of
these have failed to function - this buffering capacity is re-
duced. As a result, pulse release of dopamine to the striatal
receptors occurs. In such circumstances, the duration of
levodopa effects decreases and the variations in levodopa
plasma levels cause motor fluctuations. Levodopa medi-
cines have a short half-life, with rapid increases and drops
in plasma levodopa levels. This pharmacodynamic profile
is partially the reason for their decreased efficacy and for
motor fluctuation.

Changes in the central pharmacodynamic mecha-
nisms modify the basal ganglia response to dopamine. The
progressive loss of nigrostriatal neurons leads to denerva-
tional hypersensitivity on the part of dopamine receptors.
On the other hand, dopamine pulse release causes recep-
tor damage. These two factors change the sensitivity of
dopamine receptors, the balance between the D, and D,
receptors and the post-synaptic translation pathways.
Additionally, they alter the activity of striatal neurons, which
are loaded with dopamine receptors. As a result of the im-
pact of these factors, changes in the central pharmacody-
namic response to levodopa occur. The threshold at which
improvement from levodopa occurs remains relatively un-
changed, but the threshold for the onset of dyskinesia pro-
gressively decreases. Thus, the dose of levodopa required
for improving Parkinson’s symptoms nearly equals the
dose causing the abnormal involuntary movements.
Further on, the curve reflecting the improvement vs the lev-
odopa dose undergoes qualitative change. Initially, with in-
creasing the dose, a linear improvement occurs, but later
the curve assumes a sigmoid shape - the patient is either
mobile (in an "on" period) or almost immobile (in an "off" pe-
riod), or somewhere in between the two conditions de-
pending on plasma levodopa levels and brain dopamine
levels.

At this stage, the levodopa dose reaches critical lev-
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els, with the lower doses failing to provide sufficient plasma
levels for transit into the ,,on“ phase. The higher doses
reaching the threshold for improvement of the condition
may also fail to produce effect, due to the interplay of var-
ious external factors. Delayed stomach emptying or protein
rich foods impair levodopa absorption and its uptake by
the brain, which may cause rapid switching from an ,on“
to an ,off“ phase.

Motor fluctuations initially take the shape of a ,wear-
ing off" effect, or a ,short-lived response,” which is a fluc-
tuation in motor activity associated with taking a high
levodopa dose. The effect of the medicine wears off before
the next dosing. Decreased motor activity at the end of the
dose correlates with the low serum levels of levodopa. The
daily motor fluctuations become clinically evident when the
therapeutic activity of each levodopa dose is shorter than
4 hours. Initially, motor fluctuations appear in the morning
and in the afternoon. The effect of the single dose gradually
becomes very short and almost coincides with the plasma
half-life of the medicine.

The , on-off* phenomenon, or ,unpredictable off pe-
riods,“ can occur at any time. With continued treatment
and in the course of the disease, motor fluctuations be-
come abrupt, unpredictable and not associated with the
time of dosing and the levodopa serum levels. They have
a sudden onset, last for seconds or minutes and are man-
ifested by severe deterioration of the Parkinson’s symp-
toms. The periods of no effect may cover up to 50% of the
daytime and severe dyskinesia may be observed during
the ,,on* periods.

Akinetic crises are extremely dangerous and occur
when patients remain in an ,,off period longer. They may
be triggered by concomitant illness, discontinuation of
treatment or may not have a clear cause. They are char-
acterized by extremely severe deterioration of Parkinson’s
symptoms and impaired swallowing.

The "delayed on" or suppressed to lacking ("no-on")

motor response following a single dose of levodopa is as-

sociated with poor drug absorption. Proteins in the food
are decomposed to large amino acids, which compete with
levodopa for intestinal absorption and transport to the
brain. This results in a minimal but sufficient decrease of
striatal dopamine levels because the storage capacity for
dopamine becomes extremely limited or absent as the dis-
ease progresses.

Motor fluctuations are almost always accompanied
with dyskinesia and dystonia associated with the intake of
the medicine or not so.

Dyskinesia refers to abnormal involuntary move-
ments that are chorea-like or resemble dystonia, tics or my-
oclonus. They are triggered by the change in post-synaptic
sensitivity and the disrupted balance between the D, and
D, dopamine receptors in the striatum. The disrupted bal-
ance between dopamine, a suppressive neurotransmitter,
and glutamate, an excitatory neurotransmitter, towards a
relatively higher glutamate level due to the decrease in
dopamine levels contributes to the onset of dyskinesia.
Dyskinesia and motor fluctuations are closely related, yet
involuntary movements may have an earlier onset than
fluctuations. It should be noted that the onset of dyskinesia
or dystonia may be a manifestation of a levodopa treatment
overdose.

They are more common in younger patients and are
particularly marked during the ,,on“ periods. They are usu-
ally associated with the levodopa or anticholinergic ther-
apy but may also develop with any anti-parkinsonian agent
used in patients previously treated with levodopa. In the
beginning, dystonia involves the distal portions of the limbs,
with chorea-like dyskinesia appearing later. Those may af-
fect any part of the body but the ones caused by levodopa
involve the head, the neck, the limbs and the respiratory
muscles, while the ones associated with anticholinergic
medicines affect the oropharyngeal muscles.

. Peak-dose dyskinesia“is the most common and the
earliest to appear. It is chorea-like and less commonly dys-

tonic in nature. It is triggered by high levels of plasma lev-
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odopa and brain dopamine exceeding the threshold of im-
proved motor function. In patients with advanced
Parkinson’s disease, the therapeutic window is narrowed
so the intake of the levodopa dose which improves
Parkinson’s symptoms causes dyskinesia, too.

,Diphasic dyskinesia“is less common. It develops
later with the progression of the disease, after patients have
already experienced peak-dose dyskinesia. It may be
chorea-like or dystonic in nature and most commonly af-
fects the lower limbs. It is more severe and is poorly toler-
ated by patients. Its onset is in the beginning and at the end
of the ,on“ phase. It develops when plasma levodopa levels
increase after the intake of a single dose. With reaching the
threshold concentration for triggering the ,on“ phase, the
dyskinesia decreases or resolves only to appear again
when the drug plasma levels decrease.

Dystonia is caused by levodopa or by the progres-
sion of the disease. It presents as painful and excruciating
dystonia affecting the large toe and, less commonly, as ble-
pharospasm, cervical or limb dystonia. It occurs at low
plasma levodopa levels.

Early morning dystonia appears at the time the pa-
tient wakes up, before the first morning tablet is taken. It is
a characteristic sign in untreated patients, too.

The , off* dystonia occurs while the effect of the single
dose wears off.

The freezing phenomenon may occur with any sin-
gle movement, but its impact is the greatest if it interferes
with walking. It may be associated with insufficient or ex-
cessive levodopa doses. In the majority of patients, it is in-
dependent of treatment and is suspected to be a
non-dopamine mediated phenomenon. Freezing episodes
are transitory; they last for several seconds to several min-
utes. They occur when the patient steps forward (hesitation
at the start), when turning (hesitation of turning), when
passing through a narrow space (e.g. a door) or when dis-

tracted.
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Dysautonomia

Dysfunctions of the autonomous nervous system are
a common complication. The disorders are moderate and
rarely marked. They manifest as constipation, urinary, sex-
ual or sensory disorders, orthostatic hypotension, impaired
body temperature regulation, aches and dysphagia.

Constipation is associated with impaired colon
muscles contractions, leading to slow passage and dys-
tonic impairment of the coordinated contractions of the rec-
tum and the anal sphincter and the relaxation of the anal
sphincter.

Urinary disorders are first and most commonly
manifested by nocturia, followed by frequent voiding, void-
ing urges and difficult voiding. They are due to a hyper-re-
flexive detrusor and late and incomplete relaxation of the
pelvic floor muscles.

Sexual disturbances present as impotence in males
due to erectile disorders. Often, the cause is depression.
Sexual disturbances in females are not known. In some
cases, treatment with high dose antiparkinsonian medi-
cines causes hypersexuality.

Orthostatic hypertension is due to peripheral and
central autonomous nervous system impairment. The main
cause is decrease in sympathetic tone and vasoconstric-
tion. Due to excessive renal sodium loss and mild anemia,
the vascular volume is decreased. Sodium loss is due to
lower renin release and decreased renal sodium reabsorp-
tion, while anemia is due to decreased renal erythropoietin
secretion. It should be noted that high supine blood pres-
sure values are common; this may lead to misdiagnosis of
arterial hypertension.

Thermoregulatory dysfunction in patients with ad-
vanced Parkinson’s disease is due to dysregulation of the
central dopaminergic systems. The most common signs
are excessive sweating, abnormal sensations of cold and
warm and hypothermia. They frequently occur during
motor fluctuations (,on“ or ,,off“ phases).

Sensory disorders have been found in 50% of pa-
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tients. They present as pain, paresthesia, dysesthesias,
feeling cold or a sense of tingling and deep-running pain,
mostly in the lower limbs, resembling polyneuritis. They are
often associated with the , off“ periods.

Dysphagia is found in 40% of patients depending on
the severity of the disease. It occurs mostly during the ,off"
periods and is associated with the involvement of the
oropharyngeal muscles and abnormal control of the
tongue, which leads to difficulties in pushing food towards
the pharynx. Impaired esophageal motility is also common.
Those changes cause saliva discharge from the mouth
and aspiration of food.

Seborrhea, affecting the head, the face and the
neck, as well as blepharitis, are common disorders.
Blepharitis is due to infrequent blinking and may lead to

keratitis.

Falls

Falls are associated with postural instability, freezing
phenomena, dyskinesia and orthostatic hypotension.
While walking, the weight of the patient’s body shifts for-
ward. That is why the patient tries to catch up with it in
small fast steps but fails to and often falls. The cause may

differ in each patient and should be established.

Neuropsychiatric disorders

They are found in one third of patients and may be
more disabling than motor impairment.

Cognitive disorders, with or without concomitant
dementia, have been found in 19% of patients even in the
early stages of the disease. Those include slow processing
of information (bradyphrenia), impaired executive func-
tions, memory disorders, attention disorders, inadequate
behavior.

Dementia is found in 30% of patients, usually during
the late stage of the disease, after the fifth year of onset.

Hallucinations and delirium may occur in 20% of

patents spontaneously or due to antiparkinsonian treat-

ments, anxiolytics, antidepressants and sedatives.
Hallucinations are more common among the elderly and in
patients with cognitive disorders. These are visual halluci-
nations and seldom auditory ones. In the beginning, they
are nocturnal and non-threatening; later they may become
threatening to the patient. Hallucinations may expand into
delirium with disorientation, impulsiveness, inadequate be-
havior, sleep, attention and memory disturbances. Delirium
may have a sudden onset and deteriorate or may start
gradually and continue to deteriorate.

Behavioral disorders present with anxiety, panic at-
tacks, agitation and depression. In some patients, they may
be seen only during the ,,off" period.

Depression is found in 40% of patients. It may be en-
dogenous - due to the deficit of monoamines, or exoge-
nous - associated with the awareness of a chronic disease
and disability. Some of the patients present with a syn-
drome involving apathy, passivity and decreased energy,
which is not combined with sadness, feeling of helpless-
ness, remorse or guilt and does not respond to antidepres-
sants.

Anxiety and panic attacks are common in some
cases during the ,,off periods. About 40% of patients ex-
perience solely anxiety, or anxiety in combination with de-
pression. This may be in response to the disabling disease.
Anxiety may be part of Parkinson’s disease resulting from
the loss of stem dopaminergic, noradrenergic and sero-
toninergic neurons, and denervation of the subcortical cir-
cles. Panic attacks present with psychiatric, autonomous
and somatic symptoms.

Agitation may result from antiparkinsonian treatment
or it may be a component of anxiety. It is characterized by
restlessness, irritability and dysphoria.

Sleep disorders are found in 75% of patients and
may be associated with the disease, depression, cognitive
disorders, nightmares, pain, difficulty turning in bed, noc-
turia, restless legs syndrome and levodopa therapy. As the

disease progresses, numerous neurotransmitter systems
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are affected, three of which (dopaminergic, serotoninergic
and noradrenergic) are important in sleep disturbances.

Insomnia presents as difficulty falling asleep and
staying asleep.

Daytime drowsiness may be due to the treatment,
to anxiolytics, depression, dementia featuring disrupted cir-
cadian rhythm or due to insufficient night sleep.

Nightmares or vivid dreams may be idiopathic,
caused by dementia or by medication (dopamine agonists
or levodopa).

REM sleep behavioral disorder is characterized
by aggression, performing seemingly purposeful activities
at night, sleepwalking. The violent movements may harm
the patient or their partner. This is associated with impaired
motor suppression during the REM phase of sleep.

The restless legs syndrome is common and pres-
ents with paresthesia, pain, muscle cramps and the need
for moving. Symptoms deteriorate in the small hours of the
night and improve after movement. Periodic movements of
the legs at night have been found in 50% of patients. They
resemble the Babinski reflex, continue for about 6 seconds
and take place every 20-40 s. They may seriously disturb
the sleep of patients and their partners. They are usually
associated with insufficient treatment of Parkinson’s dis-

ease.

By targeted interview for the purposes of tracking
disease history, the neurologist should establish the
presence and the characteristics of the neuropsychi-
atric disorders, dysautonomia, sleeping disorders and
falls.

Differential Diagnosis

Usually, in the late stages, the diagnosis of
Parkinson’s disease has already been confirmed and is
valid. It should be noted that some patients diagnosed with
Parkinson’s disease may later develop symptoms typical

for multiple systemic atrophy or progressive supranuclear
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paralysis. They may respond to levodopa in the early
stages of the disease, but later this effect wears off. In
terms of differential diagnosis, CT and MRI of the cere-
brum, neuropsychological, neuro-ophthalmological and

neurophysiological tests may be used.

Management

Prevention of the complications of Parkinson’s dis-
ease is most important; this takes the form of early lev-
odopa-sparing therapy.

During late Parkinson’s disease, levodopa used on
its own is usually not sufficiently effective. Combined treat-
ment allows for a decrease in levodopa doses. In cases of
symptom deterioration due to inadequate dosing, the dose
should be cautiously increased or new groups of medi-
cines should be added. It is obligatory to use the lowest
possible dose of the drug that offers sufficient relief of
symptoms. In general, this results in a combination treat-
ment with levodopa and a dopamine antagonist, i.e. if the
patient has been on a levodopa-only regimen, a dopamine
agonist is added or vice versa. If the patient has been tak-
ing controlled-release levodopa formulations, a switch to
standard formulations is necessary. At a later stage, when
the combination of levodopa and the dopamine antagonist
has exhausted its potential, a COMT inhibitor may be
added; this, however, offers only a mild improvement of
motor disturbances. Adding on MAO-B inhibitors and glu-
tamate antagonists rarely results in greater control over
motor fluctuations. Amantadine affects dyskinesia favor-

ably.

Treatment of motor fluctuations

I. Drug treatment

1. The dispersed levodopa formulation (lev-
odopa/benserazide) offers the advantages of a rapid start
of effect (in 15-20 minutes) associated with rapidly reach-
ing the therapeutic plasma levels. It is appropriate for man-

aging morning akinesias, freeze phenomena, akinetic
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crises and swallowing disorders.

2. Controlled-release levodopa formulations
should not be used except in nocturnal akinesias. The in-
dividual tailoring of the dose is far more difficult than with
standard formulations because due to the prolonged ac-
tion of the agent there is an overlapping of the effect with
the previous dose and a slow increase in levodopa plasma
levels. As a result, end-of-day dyskinesia may occur.

3. Dopamine agonist treatment reduces the com-
plications in late Parkinson’s disease. These agents di-
rectly stimulate dopamine receptors and do not require
metabolic modification to an active product in order to
exert their pharmacodynamic effects; thus, their action is
independent of dopamine neuron degeneration. Their ef-
fect is not dependent on absorption and transportation to
the brain because, unlike levodopa, they do not compete
with nutritional amino acids. The majority of dopamine ag-
onists have longer-lasting effects than levodopa, thus con-
ferring long-term rather than pulse stimulation of dopamine
receptors. Combination treatment with dopamine agonists
allows for a reduction of the levodopa dose by 30-40%. In
patients with late Parkinson’s disease, dopamine agonists
reduce ,,off“ periods by about 30% and prolong ,,on“ peri-
ods.

4. COMT inhibitors (entacapone) allow for in-
creased bioavailability and levodopa transport to the brain.
COMT metabolize levodopa and dopamine to 3-O-
methyldopa and to 3-methoxytyramine in the peripheral
and in the central nervous system. COMT inhibitors sup-
press the COMT and the peripheral catabolism of levodopa
to 3-O-methyldopa. There is a decrease in the formation of
3-0O-methyldopa, which competes with levodopa for trans-
portation via the pathway for large neutral fatty acids in the
circulation and in the brain. Thus, the bioavailability of lev-
odopa increases without a concomitant increase in maxi-
mal plasma levels. The above effect ensues if COMT
inhibitors are used concomitantly with standard or con-

trolled-release levodopa formulations. In this way, lev-

odopa peak plasma concentrations leading to motor fluc-
tuations are avoided. They may be used only concomi-
tantly with levodopa (200 mg with each dose) and often
cause dyskinesia around 24 hours following the first dose
used. It is therefore necessary to reduce the levodopa
dose by about 30%. The drug may be used in patients with
motor fluctuations and it may decrease ,,off* periods by 25
to 30%. Clinical experience shows no improvement of
motor disorders; the increase of dyskinesia is shown to re-
sult in deterioration of the patient’s condition.

5. Combined levodopa and dopa-decarboxylase
inhibitor and COMT inhibitor formulations, in a single tablet,
are bioequivalent to the concomitant use of the three com-
ponents as separate formulations. Stalevo is a combination
of levodopa, carbidopa and entacapone in different ratios.
It is available as film-coated tablets in 100/25/200 mg,
150/37.5/200 mg or 200/50/200 mg ratios. Patients on cur-
rent treatment with a combination of levodopa and a COMT
inhibitor may be switched to Stalevo, in view of ensuring
greater convenience for patients. The triple combination al-
lows to decrease the number of tablets taken. It is suitable
for patients taking many different drugs and also for pa-
tients with swallowing disorders. On the other hand, such
a combination reduces the flexibility of levodopa therapy.

6. MAO-B inhibitors rarely affect motor fluctuations
favorably and prolong ,,on“ periods.

7. Anticholinergic agents are not recommended
in patients with advanced Parkinson’s disease due to their
numerous side effects and patients’ advanced age.

8. A motor regimen of moderate load is recom-
mended. Use of physiotherapeutic procedures and neu-

rorehabilitation improve motor activity.

Il. Management of specific types of

motor fluctuations

In cases of wearing-off phenomenon, the first op-
tionis to decrease the single doses of standard levodopa

or to increase the frequency of intake. Such tactics are ini-
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tially good but later become ineffective. Smaller doses help
to achieve lower levodopa plasma levels that are below the
threshold concentration for motor improvement. Even if the
threshold is achieved, lower doses and lower plasma levels
lead to a shorter period of improvement. The daily dose
may reach up to 1,500 mg.

Dystonia during wearing off of the single dose ef-
fect is managed in the same way as the dose wearing-off
phenomenon.

The unpredictable ,,on and off syndrome* re-
sponds in the same way as the dose wearing-off phenom-
enon but treatment of such cases is much more difficult.
Controlled-release levodopa formulations should be
avoided because they may lead to further dyskinesia.
Apart from dose fractioning for standard levodopa, adding
on a dopamine agonist or a COMT inhibitor may improve
the patient’s condition. A diet of rescheduled protein intake
is desirable, with proteins taken mostly in the evening.

Early morning dystonia responds to the add on of
a dopamine agonist with the evening dose. The morning
dose of levodopa should be taken before the patient gets
out of bed.

The lack of response or sub-optimal response to a
single dose of levodopa is managed by increasing the
dose but the latter may cause dyskinesia. The protein diet
regimen, taking levodopa 1 hour before meals or use of
medication increasing intestinal motility may improve the
patient’s condition.

Akinetic crisis should be rapidly treated, because
failure to rescue the patient from such a crisis may be fatal.
If the patient is able to drink liquids, 125 mg of the dis-
persible levodopa formulation should be given right away,
reconstituted in about 100 ml of water. In the event of lack
of response or if the patient is completely unable to swal-
low, amantadine sulfate 200 mg/500 ml is administered in
the form of slow intravenous infusions, up to 3 times a day.
After swallowing is recovered, patient is switched to the

usual levodopa therapy, which may need to see an in-
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crease in dose.

The freezing phenomenon is difficult to treat.
Because it may be associated either with drug deficit or
with treatment overdose, increasing the dose of levodopa
or adding a dopamine agonist should be tried. If no im-
provement occurs, the dose should be decreased. If pa-
tients do not respond, they should be helped to design a
voluntary programmed motor pattern, to stand in for the in-
voluntary automatic one. The patient should learn to take
their first step forward towards a certain target on the floor
or to step forward with the leg stretched, as if marching.
Diverse visual and auditory (music) challenges also may

help the patient overcome freezing.

Management of dyskinesia

Much like motor fluctuations, dyskinesia is a serious
therapeutic challenge.

I. Glutamate antagonists - amantadine (amanta-
dine sulfate or amantadine hydrochloride) reduce gluta-
mate transmission in the internal part of the globus pallidum
and affect dyskinesia favorably. They confer their sympto-
matic effects through normalizing the dopamine/glutamate
ratio, lowering the glutamate levels. There is no information
about their efficacy when used alone in the early phases
of the disease but they improve dyskinesia in the late
stages of the disease.

1. Amantadine sulfate is used at an average daily
dose of 400 mg, but higher doses may be used as well (up
to 600 mg). The dose is gradually increased over several
months by increments of 100 mg until the desired response
is achieved at a minimal effective dose. The onset of any
side effects necessitates discontinuation of treatment with
gradual withdrawal.

2. Amantadine hydrochloride is used in daily
doses of 100 to 400 mg.

Dyskinesia during peak plasma levels responds
to lowering the individual single dose of levodopa. The ther-

apeutic window is too narrow in such patients and even
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minimal reductions of levodopa may deteriorate motor ac-
tivity. If the patient has been taking controlled-release lev-
odopa formulations, switching to the standard formulations
should improve dystonia. Decreasing the levodopa dose
and adding on dopamine antagonists or increasing the
dose of the latter are helpful, particularly if the dyskinesia
episodes are of dystonic nature. The use of MAO-B in-
hibitors should be discontinued.

Diphasic dyskinesia may be managed by increas-
ing the frequency of levodopa intake or by switching from
controlled-release formulations to standard levodopa for-
mulations. Increasing the dose of levodopa may be at-
tempted. If the frequency of dosing is increased, the timing
should be selected in such a way as to allow the single
doses to overlap in order to avoid fluctuations in plasma
levels. After the overlapping of 4-5 doses, dyskinesia
episodes will start again but their timing will be predictable,
the patient will be familiar with them and may plan to spend
them at home. It is recommended to discontinue the MAO-
B inhibitors. Where the intervention fails, a dopamine ago-

nist or glutamate antagonist may be added.

Treatment of motor complications is done by a
neurologist in the following sequence:

1. Decreasing the single doses of standard lev-
odopa (125 mg) and increasing the frequency of dosing
to 5-6 intakes.

2. Switching from controlled-release levodopa for-
mulations to standard formulations.

3. Before a night’s sleep, a single dose of
dopamine agonist or controlled-release levodopa formu-
lation may be prescribed.

4. If the effect is unsatisfactory, combined treat-
ment is initiated by adding the following to the levodopa
therapy:

- non-ergot dopamine agonist

- COMT inhibitor

- dispersible levodopa formulation of 125 mg if
needed for akinesias, akinetic crisis, freeze phenomena
or disturbed swallowing.

- dispersible levodopa formulation of 125 mg in-
stead of the standard formulation for daily early morning
akinesia.

- glutamate antagonists for dyskinesia and akinetic

crisis (in intravenous infusions).

- in poorly responding dyskinesia or dystonia, an
add on of up to 60 mg of baclofen a day may be consid-
ered.

- MAO-B inhibitors, to address motor fluctuations
and prolong the ,on“ period.

- in cases of poor response, taking the doses be-
fore meals and using low-protein foods are recom-
mended.

5. Anticholinergic medication is not recom-
mended.

6. The treatment of depression continues in the
same way as during the early stages of the disease.

7. A physical exercise regimen of moderate load
is recommended.

lil. Terminal Parkinson’s disease

Regardless of the treatment used, disability may con-
fine patients to bed in approximately 14 years of onset.
They may become severely disabled because they either
have dyskinesia or have become akinetic and difficult to
manage via medication. The fatal outcome comes as a re-
sult of immobilization and its associated somatic compli-
cations. Part of those patients, in whom the disease onset
has been at an earlier age, are somatically healthy and still

relatively young.

Management

There are three methods for improving the condition
of a patient after the onset of severe motor complications
and wearing off of their response to oral treatments - using
intestinal levodopa/carbidopa gel, using apomorphine or
deep brain stimulation. Those methods are associated with
various devices used for dosed delivery of medication or
for stimulating particular structures in the brain. The criteria
for assessing the need for device-assisted delivery of med-
ication include: taking levodopa more than 5 times a day,
off-periods of 2 hours a day and worrying dyskinesia for 1
hour daily. The three management methods are used after
all other options have been exhausted and the motor com-

plications have proven life-threatening for the patients. Past
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treatment with prolonged-release levodopa formulations or
with COMT inhibitors, anticholinergic agents and COMT in-
hibitors is not mandatory. Such patients’ condition requires
continuous monitoring in specialized centers. The added
value of such methods includes their favorable effect on
nocturnal impairment in patients’ condition, a decrease in
day-time drowsiness and a reduced risk of developing psy-
choses and behavioral disorders. Non-dopaminergic signs
do not respond to any of the three methods; an exception
is tremor, which shows low response to subthalamic deep
brain stimulation.

1. Deep brain stimulation by electrodes implanted
in specific cerebral areas is used during the last stage of
Parkinson’s disease. Subthalamic deep brain stimulation,
which is most commonly used, and the globus pallidus in-
ternus stimulation imitate the effects of levodopa by favor-
ably affecting rigidity, bradykinesia, the off-periods and
dyskinesia. The two types of stimulation have similar ef-
fects, but subthalamic nucleus stimulation has better ef-
fects on Parkinson’s symptoms and allows for a reduction
of oral levodopa intake. The need for additional oral lev-
odopa use is greater than in treatment with apomorphine
or a duodenal levodopa infusion. Response to treatment is
not greater than during the ,,on“ phase of levodopa use but
is associated with fewer dyskinesia episodes. Axial
Parkinson’s symptoms, such as dysarthria, postural insta-
bility and the freezing-of-gait phenomena are not affected.
The effect of electrostimulation persists for 5 years, which
is when adaptation leads to a decrease in effectiveness.
Where unilateral signs are present, contralateral stimula-
tion is used; this may nevertheless have bilateral effects.
Bilateral deep brain stimulation is more effective but is as-
sociated with more side effects. The stimulation has an im-
pulse duration of 60 ms and a frequency rate of 130-180
Hz. The amplitude of stimulation (2-5 V) is increased slowly
until an optimal ratio of the clinical effectiveness vs. side ef-
fects is achieved.

The nucleus ventralis intermedius stimulation in the
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thalamus, which acts only on tremor, is more rarely used.

Eligible patients are between 65 and 70 years of age
and have no cognitive or psychiatric disorders, but suffer
prevalent dyskinesia. Patients should have a good thera-
peutic response to levodopa treatment with mild axial
symptoms. Patient selection should be the responsibility of
a multidisciplinary team, including a neurologist, a neuro-
surgeon and a clinical psychologist.

Serious complications are associated with neuropsy-
chiatric and cognitive disorders (28%), strokes (2%), inter-
nal cerebral bleeding (10%), postoperative infections
(1.6%), epileptiform seizures (2.4%), electrode displace-
ment (20%) and mortality (up to 5%) associated with the
surgical intervention. Neurological symptoms may appear
(dysarthria, diplopia, apraxia of opening the eyes,
phosphenes, paresthesia, muscle contractions), associ-
ated with the electrostimulation of adjacent anatomical
structures. In 8% of patients, weight gain has been ob-
served, which may return to normal in 2 years. Restrictions
during the future life of patients include the lack of options
for using magnetic fields, e.g. magnetic resonance imaging
investigations, transcranial magnetic stimulation and phys-
iotherapy.

2. Apomorphine hydrochloride hemihydrate
10 mg/ml solution for injections as a continuous subcuta-
neous infusion using a mini-pump is an alternative to the in-
testinal route of levodopa administration. Its effectiveness
on Parkinson’s symptoms is equal to that of levodopa be-
cause it is the most potent dopamine agonist. It decreases
,Off“ periods and, to a lesser extent, dyskinesia, it affects
apathy and mood favorably. For dyskinesia to respond, it
is necessary to decrease the levodopa daily dose. When
used alone, apomorphine should be given in very high
doses (greater than 100 mg daily), which is associated with
serious side effects. Infusion is initiated at a dose of 1
mg/hour, which is increased by 0.5 mg/hour every 2-4
hours depending on tolerability.

It is suitable for patients of all age groups with preva-
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lent prolonged ,,off“ periods and who have caregivers re-
siding with them. Apomorphine is not suitable for elderly
patients, patients with cognitive disorders, orthostatic hy-
potension, severe systemic conditions (liver, renal or heart
failure) or a history of dopaminergic psychosis.

Side effects include nausea and vomiting (10%), nod-
ules (70%), somnolence and sedation (23%), orthostatic
hypotension (5%), renal disorder (6%) and a positive
Coombs test. Patients using apomorphine 24 hours a day
may develop impaired control over impulsivity (pathologi-
cal gambling or internet addiction, compulsive eating),
pathological libido and acute paranoia with suicidal ten-
dencies.

3. The intestinal gel suspension of levodopa-
carbidopa (20/5 mg/ml) - Duodopa is delivered by means
of a portable pump through a permanent tube inserted via
percutaneous endoscopic gastrostomy. The long-term and
continuous infusion of levodopa aims to deliver a stable
and optimal dose consistent with the individual therapeutic
window. The drug is delivered directly in the duodenum,
thus avoiding the problems associated with gastric pas-
sage and competing with amino acids. The pulse delivery
of levodopa dosed and continuously delivered by a com-
puter is avoided, too. Each day, one levodopa cassette of
100 ml (2,000 mg levodopa/500 mg carbidopa) is used.
Response to the suspension is pre-tested by administering
the suspension through a temporary nasoduodenal tube.

Used as monotherapy, the drug decreases ,off“ pe-
riods, the time periods of dyskinesia and motor fluctua-
tions. The decrease of ,off“ periods is similar to that of deep
brain stimulation and apomorphine use. The drug improves
nocturnal symptoms, sleep, fatigue, daily drowsiness, the
gastrointestinal, urinary and sexual disorders. It also re-
duces the risk of developing psychosis or behavioral
changes.

It is suitable for patients of all age groups with clear
»on-off* periods, prolonged ,off* periods (longer than 2

hours) and prevalent dyskinesia.

Side effects occur during the first two weeks of ad-
ministration and are associated with abdominal pain (42%),
nausea (28%), peritonitis (2.8%), pneumoperitoneum, tube
obstruction or displacement and pump failure. 2.8% of pa-

tients develop mild sensorimotor axonal polyneuropathy.

Treatment of the terminal stage of the disease is
provided by a neurologist:

1. Deep brain stimulation, Duodopa or apomor-
phine hydrochloride are used when motor complica-
tions fail to be treated by any other method.

2. Deep brain stimulation is the preferred method
of treatment in patients up to 65 -70 years of age with
prevalent dyskinesia but with a good response to lev-
odopa therapy and lack of cognitive and psychiatric dis-
orders. Patient selection should be the responsibility of
a multidisciplinary team, including a neurologist, a neu-
rosurgeon and a clinical psychologist.

3. Apomorphine is preferred in cases of patients
with prevailing prolonged ,off* periods, provided they
have no cognitive disorders.

4. The duodenal levodopa infusion is preferred in
patients with clear ,,on-off* periods, prolonged ,off* pe-
riods (longer than 2 hours) and prevalent dyskinesia.

5. Such patients’ condition requires continuous
monitoring in specialized centres.

Management of dysautonomia

In cases of chronic constipation, it is recommended
that patients increase their physical activity, use more lig-
uids (at least 8 glasses of water a day) as well as increase
the dietary intake of vegetables and the volume of the food
consumed. Laxatives may be used once a week.

Urinary disorders resulting from bladder detrusor
hyperfunction respond to 2 to 4 mg of tolterodine a day. If,
due to increased tone of the external sphincter, myorelax-
ants (up to 60 mg of baclofen a day) may be used. The in-
take of fluids after suppertime should be reduced.
Consultation by a urologist is needed to elucidate the na-
ture of the urinary tract disorders.

Sexual disturbances, if associated with depression,

respond to antidepressants. Tricyclic antidepressants,
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SSRI and MAO-A inhibitors should not be used because
they lead to impotence. Anxiety, if present, responds well
to anxiolytics. Increasing the dose of antiparkinsonian ther-
apy may favorably affect sexual dysfunction.

Orthostatic hypotension may be affected favorably
by the intake of food rich in salt, by the frequent intake of
small meals and raising the upper part of the body at 30-
400. Sodium loss in the supine position is greater due to
decreased renin release. Domperidone 10 mg three times
a day may prevent the development of orthostatic hypoten-
sion and of the postprandial syndrome.

Thermal regulation impairments respond to in-
creasing levodopa levels or to adding on dopamine ago-
nists - if their onset is during the ,off" period - and to
decreasing the dose of antiparkinsonian treatment - if they
occur during the ,on* period.

Sensory disorders respond to increasing levodopa
levels or adding on dopamine agonists, if their onset is dur-
ing the ,,off" period.

Dysphagia responds to increasing the doses of an-
tiparkinsonian therapy.

Seborrhea and blepharitis respond to topical ap-

plication of steroid creams.

Management of falls

Management will depend on the particular cause for
the falls. It is necessary to eliminate all medication which
may cause hypotension or lead to greater postural insta-
bility. The frequent use of a wheel chair is the only solution

to this problem.

Management of neuropsychiatric complications
If hallucinations and delirium or confusion de-
velop, all myorelaxants, tricyclic antidepressants, anxiolyt-
ics, sedatives and antispasmolytics should be withdrawn.
Where necessary, management of dehydration, elec-
trolytic imbalance and metabolic disorders should be cor-

rected, and if there is an infection it should be treated. In
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the event of no response, the antiparkinsonian medication
should be discontinued with caution to avoid dramatic de-
terioration of the signs and symptoms of Parkinson’s. The
patient should be given standard levodopa and the con-
trolled-release levodopa formulations should be discontin-
ued. This should not be done abruptly in any
circumstances; withdrawal should be done by groups of
medicines over 3-4-day intervals and, in case of no re-
sponse, the next group of medicines should be discontin-
ued. Abrupt discontinuation may lead to malignant
neuroleptic syndrome. In case these measures prove in-
sufficient, antipsychotic treatment with clozapine 12.5 mg
at bedtime should be initiated, and the dose should be in-
creased gradually to 25-75 mg, depending on the effect.
The drug does not block dopamine receptors and causes
no deterioration of Parkinson’s disease. Complete blood
counts should be performed weekly as agranulocytosis is
the most serious complication.

If hallucinations and dementia develop, all myore-
laxants, tricyclic antidepressants, anxiolytics, sedatives
and antispasmolytics should be withdrawn. A consultation
by a neuropsychologist is required.

Depression may sometimes respond to increasing
the dose of antiparkinsonian therapy. Antidepressant treat-
ment is required as well, and agents from the SNRI group
(serotonin-noradrenalin reuptake inhibitors) and tricyclic
antidepressants should be preferred.

Anxiety and panic attacks respond to short-acting
anxiolytics (alprazolam 0.5-1.0 mg daily) and tricyclic an-
tidepressants.

Agitation is managed by reducing the dose of an-
tiparkinsonian therapy in the same order as the one used
for hallucinations and to treatment with anxiolytics (alpra-

zolam 0.5-1.0 mg dalily).

Management of sleep disturbances
In insomnia associated with difficulties with rolling

over in bed, adding on levodopa as a controlled-release
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formulation at bedtime or adding on a dopamine agonist
should solve the issue. If it is due to the antiparkinsonian
treatment, the dose of the MAO-B inhibitors, glutamate an-
tagonists, dopamine agonists and finally of levodopa
should be reduced. If sleeping disorders are associated
with depression, a tricyclic antidepressant is recom-
mended (amitriptyline 25-75 mg) or mirtazapine 30-60 mg,
and if they arise from anxiety - alprazolam 0.5-1.0 mg or
clonazepam up to 2 mg at bedtime. In any other cases,
short-acting hypnotics are recommended (zolpidem 5-10
mg) at bedtime.

Daytime drowsiness, if associated with the therapy,
will respond to switching the patient from controlled-re-
lease levodopa formulations to standard formulations. If a
patient is on anxiolytics, their day-time dose should be re-
duced.

Nocturnal nightmares respond to decreasing the
night-time dose of tricyclic antidepressants, dopamine ag-
onists and levodopa. If there is no response, add-on an-
tipsychotic should be started (clozapine 12.5-25 mg) at
bedtime.

REM behavioral changes are managed by clon-
azepam 0.25 to 1 mg at bedtime. Treatment with tricyclic
antidepressants and MAO inhibitors should be discontin-
ued.

The restless legs syndrome responds to increasing
the dose and switching to controlled-release levodopa for-
mulations, as well as by dopamine agonists. Clonazepam

0.25 up to 1 g at bedtime may be added.

Complications from treatment

The parkinsonism-hyperpyrexia syndrome is a
variation of the neuroleptic malignant syndrome.

Its etiology in patients with Parkinson’s disease is as-
sociated with abrupt withdrawal of antiparkinsonian ther-
apy.

Its pathogenesis is associated with a functional deficit

of dopamine due to the heavy blocking of dopamine recep-

tors in the striatum and in the thermoregulatory and vaso-
motor centers in the hypothalamus. This results in disinhi-
bition of cortical and subcortical excitatory pathways.
Noradrenaline and serotonin may be affected, too.

Clinical symptoms develop within 24 to 72 hours.
Often, mental status disturbances and extreme muscle
rigidity may be the first signs. It is characterized by the triad
of autonomous dysfunction (high temperature, paleness,
profuse sweating, unstable blood pressure, tachycardia,
tachypnea, pulmonary congestion), changes in the mental
status and motor dysfunction (akinesia, tremor, choreoa-
thetosis, rigid myoclonus or dystonia). Unlike with sero-
tonin syndrome, bradykinesia, axial muscle rigidity of the
»lead tube” type not prevalent in the lower limbs, and hy-
perreflexia occur and no bladder disorders are present.
Rhabdomyolysis, electrolyte imbalance, and metabolic
disorders, myoglobinuria, renal and respiratory failure, res-
piratory distress syndrome, pulmonary embolism, myocar-
dial infarction, coagulation disturbances, disseminated
intravascular coagulation, epileptiform seizures, and shock
may occur. Consciousness may be impaired, leading to
stupor or coma, and a fatal outcome may follow.

Laboratory results indicate leukocytosis and in-
creased creatine phosphokinase and liver enzyme levels.
Acute phase reactants, e.g. albumin and iron serum levels,
may have lower levels.

Differential diagnosis includes acute poisoning (co-
caine, amphetamines, ecstasy), metabolic disorders, en-
cephalitis, meningitis and subarachnoid hemorrhage.

Management requires early diagnosis and is per-
formed in emergency mode due to the high mortality rates
(up to 20% of patients). Re-starting of the antiparkinsonian
therapy is required. Intravenous volume replacement and
lowering of body temperature are conducted.
Benzodiazepines, methylprednisolone, bromocriptine (5
mg 4 times daily, for a total of up to 50 mg), carba-
mazepine, amantadine or electroconvulsive treatment are

administered. In cases of severe hyperthermia, dantrolene
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sodium (2-8 mg/kg 4 times daily, up to 10 mg/kg per dose)

Therapeutic pauses should never be recommended.

The therapy should only be prescribed after personal
Dopamine dysregulation syndrome with impair- examination of the patient.

is used.

ment of the control over impulses is an iatrogenic behav-

ioral disorder associated with excessive stimulation of the
The neurologist

central dopaminergic system linked to rewards. . : .
Responsible for seeing the patient once every 3

Its etiology is related to patients with Parkinson’s dis- months and whenever deterioration occurs, the purpose
ease and with restless |egs Syndrome who are undergoing being to adeSt treatment. Has to monitor for deteriora-
. . ) . tion of motor activities and administer symptomatic
pramipexole, ropinirole, pergolide, bromocriptine or lev-
treatments.
odopa only therapy. « Patients should be hospitalized at neurology
lts clinical courseinvolves pathological gambling and wards by a neurologist in the event of an akinetic crisis,

a deterioration of motor fluctuations and dyskinesia or
if other life-threatening symptoms are present, e.g.,
ment of a certain automated repetitive action and hyper- parkinsonism-hyperpyrexia syndrome.

« Upon the onset of hallucinations and confu-
sion, the same management procedures as in the early
phases of the disease are applied.
sonian therapy. e In cases of deterioration of symptoms, the
dose should be increased with caution.

e Inthe event of an akinetic crisis or manifesta-

shopping, travelling, hyperphagia, compulsive re-enact-

sexuality.

Its managementrequires correction of the antiparkin-

The compulsive syndrome of repeated mechan-

ical activities is triggered by dOpaminergiC medicationin tion of the parkinsonism_hyperpyrexia Syndrome, emer-
patients with Parkinson’s disease and restless legs syn- gency treatment is provided.
drome.

Clinically, the disease presents with performing auto-
mated stereotypic pointless activities which the patient
likes or has learned to perform well. Usually, handling tech-
nical equipment (radio sets, machinery) is observed or re-
peated cleaning of rooms or objects, excessive attention
to personal hygiene.

Its management requires correction of the antiparkin-

sonian therapy.

General Practitioner

Responsible for examining the patient once a
month and whenever patient’s condition deteriorates.
Should monitor for:

e Onset of hallucinations and confusion

» Deterioration of the Parkinsonian signs and
symptoms

» Abrupt deterioration of the disease with swal-
lowing disturbances (akinetic crisis)

e Onset of complications from treatment

« Patient’s somatic health

If any of these signs occur, the patient should be
referred to a neurologist for an emergency consultation.

. B
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Medication used for the treatment of Parkinson’s disease

Generic name Packages Mean dose, Maximal
tablets, mg mg dose, mg
Levodopa/benserazide 750 1,500
Standard formulation 125, 250
Prolonged release caps. 125
Dispersible formulation 125
Levodopa/carbidopa 750 1,500
Standard formulation 250
Prolonged release 250 5 000
Gel suspension for duodenal use Cassette 100 ml (2,000 mg ’
levodopa)
Pramipexol 0,18 and 0,7 15 4.5
Ropinirole 0.25;0.5;1;2;4;8 9 24
Rotigotine Transdermal patch 8 mg/24 16 mg/24
2-8 mg/24 hours hours hours
Apomorphine hydrochloride hemihydrate [ampoules 10 mg/ml 100
Entacapone 200 600 800
Levodopa/ 100/25/200,
carbidopa/entacapone 150/37.5/200
200/50/200
Selegiline 5 10 10
Rasagiline 1 1 1
Amantadine hydrochloride caps. 100 200 300
Amantadine sulfat Infusion 200 mg/500 mi 400 600
100 mg 300 400
Biperiden 2 6 16
Trihexyphenidyl 2 6 15
B s
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Medications for symptomatic management of Parkinson’s disease

Symptom Non-proprietary name |Packages, Mean dose, |Maximal
Tablets, mg mg dose, mg

Urinary tract disorders

1. Bladder detrusor hyperfunction Tolterodine 1and 2 2 4

2. External sphincter tone increased |Baclofen 10 30 60

Insomnia Zolpidem 10 5 10
Zopiclone 7.5 7.5 7.5
Clonazepam 0.25;1; 2 1 2
Amitriptyline 25 12.5 25
Mirtazapine 30 and 45 30 60

Nocturnal nightmares cl _ o5: 100 12.5 25

Hallucinations ozapine ’ 25 75

Restless legs syndrome Clonazepam 0.25;1; 2 0.25 1

Anxiety Alprazolam 0.25; 0.5; 1 0.5 1

Depression Amitriptyline 25 25 75
Venlafaxine 75 and 150 150 300
Mirtazapine 30 and 45 30 60
Duloxetine 30 and 60 30 60
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Motor

neuropsychiatric

Sleep

dysautonomia disturbances disorders disturbances falls
I
I I
A Motor Dyskinesia and Cognitive . Postural
el Ratel fluctuations dystonia disorders =ellE disturbances
Urinary tract Wearing-off Peak Hallucinations, Day-time Freeze
disorders phenomenon dyskinesia delirium drowsiness phenomenon
Sexual Suboptimal Diphasic Behavioral Nightmares Orthostatic
disturbances response dyskinesia disorders 9 hypotension
. . Depression, REM sleep
Orthostatic Early morning : ; h .
hypotension No response dystonia anxiety, panic bghaworal Other causes:
attack disorders

Therm_al Unpredictable Dystonia during
regulation on and off "
. the off period
disturbances phenomena
Sensory Freeze
disorders, pain phenomenon
: Akinetic
DTS crises

Seborrhea,
blepharitis

Restless legs
syndrome
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Algorithm for treatment of early Parkinson’s disease

I MAO-B inhibitors

| dopamine agonists

| levodopa

| antidepressants

Algorithm for treatment of late Parkinson’s disease

dopanjine l amantadine
agonlsts

l levodopa

SvosoRa dispersible MAO-B
With COMT levodopa inhibitors
inhibitor
duodenal .
levodopa deep brain apomorphl.ne
stimulation hydrochloride
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