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1.

ADL — $vaba un Inglenda ikdienas
aktivita$u skala (Schwab and England
Activities of daily living scale)

AIDS - iegiita imiindeficita sindroms

(acquired immunodeficiency syndrome)

o=t

AM — smadzenu kajigu prieksgjas dajas

(anterior midbrain)

CaNaDTPA — dietiléntriamin-
pentaacetatskabes (diethylenetriamine
pentaacetic acid) kalcija-natrija sals
CDC — ASV Slimibu kontroles un
profilakses centrs (Centers for Disease
Control and Prevention)

CNS - centrala nervu sistéma

GP - bala lode (globus pallidus)

CT — kompjiitertomografija (computed
tomography)

CD4 - leikocitu ceturta diferenciacijas
kopa (cluster of differentiation 4) —
glikoproteins, kas iesaistits T §iinu
mijiedarbiba ar antigénu prezent€joso
Stnu

DBS - dzila smadzenu stimulgSana
(deep brain stimulation)

FDA — ASV Partikas un za]u agentiira
(Food and Drug Administration)
FLAIR — MR sekvence, kad tiek
novajinata $kidruma ietekme uz attgla
veidoSanos (fluid attenuated inversion
recovery)

HCV - Virushepatits C

HIV - cilvéka imiindeficita viruss
(human immunodeficiency virus)

HYS — Hoena (Hoehn) un Jara (Yahr)
skala Parkinsona slimibas stadijas

noteikSanai (Hoehn and Yahr Staging of

Parkinson's disease)
IVN - intravenozas narkotikas
izt. — izteiktiba

Teksta lietotie saisinajumi
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KMnO, - kalija permanganats

LIC — Valsts agentiira ,,Latvijas
Infektologijas centrs™

Max — lielakais aritmétiskais

Min — mazakais aritmétiskais

MMSE — minimentala stavok]a
novértesanas skala (Mini-Mental State
Examination)

Mn — mangans

MR — magnétiska rezonanse

PET - pozitronu emisijas tomografija
PPN — smadzequ stumbra

pedunkulopontinais kodols
(pedunculopontine nucleus)

PS — Parkinsona slimiba (Parkinson’s
disease)

PSP - progresgjosa supranukledra
paralize

RAKUS - SIA ,.Rigas Austrumu
kliniskas universitates slimnica”

RSU — Rigas Stradina universitate
SD — standartnovirze (standard
deviation)

SI — nenosaukta viela (substantia
innominata)

STN — melna viela (substantia nigra)
T1 — spina-kristalreZga relaksacijas
laiks (spin-lattice relaxation time) —
laika konstante MR izmeklgjuma

T2 - spina-spina relaksacijas laiks
(spin-spin relaxation time) — laika
konstante MR izmeklgjuma

UPDRS - Unificgta Parkinsona slimibas
vértéSanas skala (Unified Parkinson’s
disease rating scale)



2. levads

Parkinsonisms ir akinétiskd tipa ekstrapiramidalas sistémas bojajuma
izraisits kustibu traucgjumu sindroms, kas kliniski izpauZas ar kustibu
_nabadzibu” (oligo un bradikingzija) un ko dazadas pakapés pavada trice,
musku]u rigiditate, lidzsvara, vegetatvi un psihiski traucgjumi.
Ekstrapiramidalie traucgjumi ir nozimiga neirologisko sindromu grupa, un
arstu ikdienas praksé visbiezak sastopamais to iemesls ir Parkinsona slimiba
(PS). PS ir degenerativa centralds nervu sistémas (CNS) slimiba, ko novero
galvenokart cilvékiem p&c 50 gadu vecuma un kas slimnickiem rada
bitiskus funkcionalus ierobeZojumus un ekonomiskas sekas.

Tadu ekstrapiramidalds sistémas bojajumu izraisa ne tikai degenerativas
CNS slimibas, bet arl virkne da¥adu citu patologisku stavokju, kuru iemesli
ir traumatiski CNS bojajumi, cerebrovaskularas slimibas, neiroinfekcijas,
dazadas toksiskas vielas un dazu grupu medikamentu lieto3ana.

Saja darba ir apskatits ekstrapiramidalas sisttmas bojajuma sindroms
narkomaniem, kas radies p&c majas apstak]os no efedrina vai pseidoefedrina
izgatavotas narkotiskas vielas — efedrona (metkatinona) intravenozas
jevadisanas. Kliniski is sindroms biitiski at¥kiras no kustibu traucgjumiem
PS gadijuma. Sakotngji tas tika saistits ar HIV/AIDS neirologiskajam
komplikacijam, jo pirmie pétfjuma iesaistitie slimnieki bija inficti ar HIV,
tomér péc sindroma konstatéSanas ari HIV negativiem slimniekiem un
turpmakas slimnieku detalizétas izmekléSanas tika noskaidrots, ka Sis
sindroms pieskaitims parkinsonismam, ko izraisijusi mangana (Mn)
toksiska iedarbiba. Ari kliniski aprakstitie ekstrapiramidalie kustibu
traucgjumi efedrona lietotdjiem atgadina sindromu, kas konstatéts Mn
ieguves un apstrades riipnieciba nodarbinatajiem.

3. Pétijuma novitate

Lidz $m zinamas stimulatoru grupas narkotisko vielu sistematiskas
lictoSanas sekas galvenokart tika saistitas ar tieSajiem un netie$ajiem
narkotiku efektiem, kas vairak skar CNS, aknas un imansistemu.’
Slimniekiem ir raksturiga astenizicija un latentu psihisku traucgjumu
attistiba, toksisks un infekciozs aknu bojajums, ka ari virushepatita C
infekcija un HIV/AIDS. Retak tiek zipots par sirds un asinsvadu slimibam —
sirds mazsp&ju vai insultu. Lai ari ir labi zinams, ka stimulatoru grupas
narkotiskds vielas toksiski iedarbojas uz dopamina receptoriem CNS*®,
paliekosi kustibu traucgjumi narkotiku lietotajiem ir aprakstiti visai reti.
Lidz 2003. gadam, kad tika uzsakta sindroma izpete Latvija, nebija zinams
neviens publicéts zipojums par kustibu traucgjumiem efedrona jeb
metkatinona lietotdjiem, un ari lidz $im bridim ir pieejami tikai atseviski
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zinojumi, kas galvenokart apraksta kustibu traucgjumu gadijumus
atsevidkiem narkotiku lietotajiem no bijusas PSRS teritorijas.”* Tatu laika
gaita, pieaugot iesp&jam brivi celot pa visu pasauli un informacijai par
narkotiku izgatavoSanas procesiem kliistot vieglak ieglistamai interneta
resursu pieejamibas dg], $1 probléma kluva aktudlaka. 2009. gada tika
publicéti pirmie zipojumi par vairakiem ar surogatmetkatinona lietoSanu
saistitiem kustibu traucgjumu gadfjumiem Turcija — slimniekiem, kas nav
izcelotaji no bijusas PSRS teritorijas.'®

Tadejadi galvena §1 darba novitate ir saistima ar Iidz $im neaprakstitu
kustibu traucgjumu izp&ti intravenozo narkomanu vidii. Iegiitds zina¥anas
sniedz izpratni par ckstrapiramidala sindroma kliniskajam Ipatnibim un
patogenétiskajiem mehanismiem, tadgjadi veidojot prieksnoteikumus
metoZu izstradei, kas potenciali koriggtu esoSos traucgjumus.

Nemot vera, ka efedrona lictoSanas rezultata izraisitie kustibu trauc&jumi
bitiski ietekm& slimnieku ikdienas aktivitites un darbspgjas, darba
aktualitati palielina ne vien sociala un mediciniska interese par narkotisko
vielu lietoSanas izraisitajam sekam, bet arT ar to arsté3anu un darba nespgju
saisﬁtz?:i I‘E)ie§ﬁs un netie§as izmaksas, ko nosaka lielais narkotiku lietotdju
skaits.

4. Darba merkis, uzdevumi un hipotézes

4.1. Darba merkis

Izpetit kustibu traucgjumu sindroma ipatnibas, patogengzi un norisi

intravenozo narkotiku efedrona (metkatinona) lietotajiem.

4.2. Darba uzdevumi

1. Veikt strukturétu un detaliz&tu kustibu traucgjumu sindroma klfnisko
pazimju neirologisko novértésanu efedrona lietotajiem.

2. Novertét kustibu traucgjumu sindroma saistibu ar papildizmekl&jumu
datiem: mangana koncentraciju asinis un izmaipdim smadzenu
magnétiskas rezonanses izmeklgjumos.

3. Izvertet kustibu traucgjumu sindroma komorbiditati efedrona
lietotajiem.

4. Novertét kustibu traucgjumu sindroma norisi un izteikt prognozi
efedrona lietotajiem, veicot slimnieku atkartotu apskati.

5. Izstradat praktiskus ieteikumus parkinsonisma savlaicigai diagnostikai,
arsteSanai un prognozes izvértésanai slimniekiem, kas lieto efedronu.
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4.3. Darba hipotézes

1. Kustibu traucgjumi efedrona lictotdjiem ir saistiti ar toksisku
ekstrapiramidilas sistémas bojajumu, ko izraisijusi ar manganu
kontaminéta majas apstaklos paSgatavota surogatmetkatinona —
efedrona lictoSana.

2. Ekstrapiramidald sindroma atfistiba ir saistita ar hipermangan€miju
asinis un sckojo¥u mangina depon&Sanos audos, tai skaita CNS
bazilajos kodolos, kas atspogulojas magnétiskds rezonanses
izmekl&juma ka patologiska signala intensitate atbilstoSajas smadzenu
struktiiras T1 uzsvértajos att€los.

3. Kustibu traucdjumu sindroma komorbiditate efedrona lietotajiem ir
saistita galvenokart ar HIV un virushepatita C infekciju, kuru izcelsmé
nereti bitisks faktors ir intravenozo narkotiku lietoSana.

4. Turpmika efedrona lietoSana var pastiprinat kustibu trauc&umu
sindroma izteiktibu. Slimnieku kliniskais stavoklis neuzlabojas, arl
partraucot lietot efedronu un/vai uzsakot helatoru terapiju un

! samazinoties vai pat normaliz&joties mangana koncentracijai.

4.4.  Promocijas darba struktiira un autora personiskais ieguldijums

Promocijas darbs ir uzrakstits latvie3u valoda. Tam ir klasiska uzbuve,
ietverot ievadu, literatiiras apskatu, materialu un metoZu aprakstu,
rezultatus, diskusiju, secindjumus un literatiiras avotu sarakstu, — kopa 142
lappuses. Pielikuma ieklauts analitiski ilustrativais materials — 15 tabulas,
16 attdli, 16 grafiki, ka arT &etru izmantoto noverteSanas skalu paraugi.
Izmantotas literatiiras avotu saraksts ietver 279 norades.

Autors bija pétljuma sdkSanas iniciators un taja iesaistito pétnieku
sadarbibas koordinétajs. Vi3 patstavigi veicis visu pétfjuma iesaistito
slimnieku klinisko izmekle3anu, aizpildijis speciali p&tljumam izstradatas
aptaujas anketas un novértéSanas skalas. Autors ir veicis arf klinisko datu
interpretéciju un iegiito rezultatu statistisko apstradi.

4.5. Etiskie aspekti

Pirms iekJau$anas pétfjuma slimnieki tika iepazistinati ar rakstveida
sagatavotu informaciju par petijumu un ar parakstu apstiprindja piekriSanu
dalibai taja. Pozitivu atzinumu par pétijuma izstradi devusi Rigas Stradipa
universitates Etikas komiteja.

5. Pétiljuma materials un metodes

5.1.  Pefijuma visparéjais raksturojums un tajd iesaistitie slimnieki
Sadarbojoties vairakam RSU klinikam un Oksfordas Universitates
zinatniekiem, tika veikts prospekfivs apraksto$s pétifjums, lai noskaidrotu
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kustibu trauc&umu Ipatnibas intravenozo narkotiku lietotdjiem. Laika
posma no 2003. gada beigam lidz 2009. gada sikumam pétfjuma tika
iesaistiti 28 intravenoza efedrona lietotaji: 23 virieSi un piecas sievietes
vecumd no 23 lidz 47 gadiem, kuriem bija attistijies raksturigs kustibu
trauc&jumu sindroms ar gaitas, runas un raksti§anas traucgjumiem.

Slimnicki tika iepazistinati ar rakstveida sagatavotu informaciju par
pétijumu un ar parakstu apstiprinaja savu dalibu taja. Pozitivu atzinumu par
pétijuma sagatavoSanu un izstradi bija devusi Rigas Stradina universitates
Etikas komiteja.

Ka ,,aktivie” lictotdji tika identificéti 12 slimnieki (43 %), kuri atzina
efedrona lietoSanu pedgja gada laika, bet ka ,,bijusie” — 16 slimnieki (57 %),
kuri apgalvoja, ka nav efedronu lietojusi vismaz vienu gadu.

Slimnieku izmekl€Sana notika, sadarbojoties vairakaim RSU Kklinikam:
kliniska izmekl&§ana un laboratorisko raksturlielumu noteik3ana tika veikta
LIC, MR izmekl&jums galvas smadzeném — RAKUS klinika ,,Gailezers”,
bet Mn koncentracijas asinis spektrometriska analizé8ana — Darba dro$ibas
un vides veselibas institiita Higi€nas un arodslimibu laboratorija.

5.2, Kliniska izmeklésana
5.2.1. Neirologiska izmeklé§ana
5.2.1.1. Vispargja neirologiska izmeklésana

Visu slimnieku klinisko neirologisko izmekléSanu veica promocijas darba
autors. Atbilsto§i visparpiepemtajam standartam, ar slimniekiem tika
parrunatas esoSas siidzibas un ievakta kustibu traucgjumu, narkotiku
lietoSanas un citu slimibu anamnéze, kas sistematiski tika fikséta aprakstosi.
Péc tam tika veikta slimnieku neirologiska izmeklé3ana p&c visparatzitas
shemas®. Visi traucgjumi atbilstodi vertetaja pieredzei tika gradeti Cetras
kategorijas: 0 — norma, 1 — viegli izteikti, 2 — méreni izteikti un 3 — izteikti
trauc&jumi. Mereni izteiktie un izteiktie trauc€jumi raksturoja kliniski
nozimigas izmainas, bet viegli izteiktie tika raksturoti ka Kliniski
nenozimigi.

5.2.1.2. Parkinsonisma kliniska izmekleSana

Lidztekus  vispargjai  slimnieku  neirologiskajai  izmekl&$anai
parkinsonismam raksturigie simptomi (akinézija, rigiditate, miera trice
stajas [posturdla] nestabilitate un gaita, runas un raksti¥anas traucgjumi) tika
analiz&ti arT atseviski un gradeti Cetras kategorijas: 0 — norma, 1 — viegli
izteikti, 2 — méreni izteikti un 3 — izteikti trauc&jumi.

9/46




! ‘ -

52.1.3. Parkinsonisma novérteSanas skalas

Lai sistematizétu traucdjumu izteikfibu, tika lietotas visparatzitas plasa

spektra PS objektivas novértéianas skalas. Visu novértéSanas skalu formas

aizpildija promocijas darba autors pamatojoties uz slimnieku aptaujas un

objektivas izmekl&Sanas datiem.

5.21.3.1. UPDRS

Unificéta Parkinsona slimibas veért€§anas skala (UPDRS)* satur 31 punktu,

kas strukturdti apraksta galvenos PS simptomus un ikdienas aktivitasu

. ierobezojumus. Katrs punkts ietver piecus novert&juma variantus (no 0 lidz

4): ar 0 tiek apziméta norma, bet ar 4 — maksimali iesp&jamie traucgjumi.

Kopéjais iesp&jamais ballu skaits ir no 0 lidz 176, un lielaka vértiba norada

izteiktaku traucgjumu pakapi.

i 5.213.2. HYS

‘ Hoena (Hoehn) un Jara (Yahr) skala (HY S)? ir seSu punktu skala, kas

I visparigi apraksta slimibas attistibas stadiju. Ta jetver seSas pakapes no 0

| lidz 5.

5.2.1.3.3. ADL

| Svaba (Schwab) un Inglenda (England) ikdienas aktivitaSu skala (ADL)® ir

1 11 punktu skala, kas raksturo slimnicka paSapriipes sp&jas un ikdienas

aktivitates procentuali no 100 % lidz 0 %.

‘. 52.2. Mentila stavok]a izmekleSana

\ Slimnieku kognitivas funkcijas trauc&jumu izvertéSanai tika izmantota
Minimentala stavok]a novértesanas skala (Mini-mental State Examination,
MMSE)*. Ta sastav no 11 blokiem, kas apvienoti piecas sadalas.
Maksimalais iesp&amais punktu skaits ir 30. Punktu skaits, kas mazaks par
24, liecina par kognitiviem traucgjumiem, bet mazak neka 20 punktu liecina
par demenci vai jadiferenc@ no akiitiem apzipas traucgjumiem, §izofrénijas
vai izteiktas depresijas.”
5.2.3. Slimnieku noveérte§ana dinamika
18 no 28 pétijuma dalibniekiem (64 %) bija iesp&jams izvertet atkartoti.
Izvertjot slimnickus dinamika, tika veikta sistematiska vispargja
neirologiska un parkinsonisma izmekleSana p&c ieprieks aprakstitas shemas,
ari ietverot parkinsonisma novértesanas skalas un MMSE izmekle$anu. Lai
pilnvertigak iegiitu prickSstatu par simptomu attistibu, tika salidzinati arT
slimnieku izmeklgsanas videodati, kas tika nofilm&ti pirmas un atkartotas
apskates laika.
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5.3.  Kustibu traucéjumu sindroma komorbiditites noteikSana

Zinas par blakusslimibam tika iegiitas, strukturgti izvert&jot slimnieku
aptaujas (anamnézes) datus, primaro medicinisko dokumentéciju (stacionara
un ambulatords mediciniskds kartes), kliniskds izmekléSanas, MR un
laboratorisko papildizmekl&umu datus gan primaras apskates laika, gan
slimniekus novertgjot dinamika.

Slimibas tika grup€tas piecas sadalas, izmantojot Starptautiskas slimibu
klasifikacijas 10. redakciju (/nternational Classification of Diseases, ICD-
10)*. Atbilstosi 3ai gradacijai, tika klasificétas tikai tas slimibas, kas tika
novertétas ka klniski nozimigas, t.i., to raditd ietekme atstdja vai bija
atstajusi ilglaicigu ietekmi uz slimnieka veselibu un/vai ikdienas aktivitatém
vai arl potenciali var€ja saistities ar kustibu traucjumiem. Kliniski
nenozimigi stavok]i un slimibas netika atzimétas.

5.4. Laboratorisko raksturlielumu noteikSana

5.4.1. Asinu un seruma kliniskie raksturlielumi

Veicot kliniskas analizes, slimnieku asigu un seruma paraugos tika noveértéti
$adi raksturlielumi: antivielas pret HIV un HCV, CD4 §iinu skaits asinTs,
seruma var§, ceruloplazmins, alanina transaminize (ALAT), sarmaina
fosfataze, albumins un protrombins. Visi raksturlielumi tika noteikti LIC
sertificéta laboratorija.

5.4.2. Mangina raksturlielumu noteik§ana asinis

Slimnieka venozo asinu paraugs tika savakts stobrinos ar litija heparinatu un
nekavéjoties sasaldéts un uzglabats -180 °C temperatiira lidz analizéanas
dienai. Mangana koncentracija asinis tika veikta RSU Darba drosibas un
vides veselibas institlita Higi€nas un arodslimibu laboratorija.

Visus merfjumus veica viens laboratorijas specialists. Mangana aug¢ja
pielaujama norma asinfs tika noteikta 209 nmol/I (198+11).”

5.5. Magneétiska rezonanse galvas smadzeném

MR izmeklgjums galvas smadzengm tika veikts, izmantojot GE 1.0 T Signa
Horizon LX High-speed sistému, lietojot galvas spoli péc standartizéta
izmekl&$anas protokola ar grieziena biezumu 5 mm un intervalu 1,5 mm.
Attelus analiz&ja viens neiroradiologs, kas zindja par izmeklgjamo
slimnieku klinisko sindromu, tadu nebija informéts, vai slimnicks ir
,»aktivais” vai ,,bijusais” efedrona lietotajs.

Papildus vispargjam slimniecku MR aprakstam patologiskda signala
hiperintensitate T1 uzsvértaja sekvencé tika analizéta ari atsevidki un
gradéta Cetras kategorijas: 0 — norma, 1 — viegli paaugstinata (atbilst signala
intensitatei capsula interna), 2 — méreni paaugstinata (signala intensitite 1—
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3) un 3 - izteikti paaugstinita (signala intensitate atbilst tauku signala
intensitatei).
6. Datu analizes metodes

Grupu raksturosanai tika lictotas apraksto3as statistikas metodes. Atkariba
no mainiga lieluma veida tika aprékinati centrdlds tendences raditaji:
aritmétiskais vidgjais, lielakais un mazakais aritmétiskais. Izkliede tika
noteikta vienas standartnovirzes (SD) apméra. Pazimes relativa izteiktiba
tika noteikta, pazimes vértibu summu izdalot ar pazimes bieZzumu (gadijumu
skaitu).

Pirms datu analizes metodes izvéles tika noteikts, vai dati atbilst
normalsadalfjumam, izmantojot asimetrijas (skewness) un ekscesa (kurtosis)
raditajus. Ja kaut viens no §iem parametriem noraidija normalsadalfjumu,
datu apstradei tika izmantots neparametriskas statistikas Vilkoksona
(Wilcoxon) Zimju rangu tests (the Wilcoxon Signed-Rank test). Ja pec abam
pazimém dati atbilda normalsadalfjumam, divu neatkarign grupu
salidzinaSanai tika lietots neatkarigu izla¥u t-tests (two-sample t-test), bet
vienas pazimes salidzinaganai, slimniekus novérojot atkartoti, tika izmantots
paru izla$u t-tests (paired t-test). Z, T un p vértibas tika noapalotas 1idz trim
skait]iem aiz komata. Rezultati tika uzskatiti par ticamiem, ja p < 0,05.

Visi aprékini tika veikti, izmantojot datorizstas NCSS (Number Cruncher
Statistical System) 2001 un PASS (Power Analysis and Sample Size) 2002
versijas.

7. Rezultati

7.1. Pefijuma populicijas visparéjs raksturojums un iesaistito
slimnieku individualais apraksts
Pirmie 15 slimnieki tika identificéti Latvijas Infektologijas centra (LIC)
HIV/AIDS nodalas. Vini visi bija HIV inficéti, un sakotn&ji Sis sindroms
tika saistits ar HIV/AIDS neirologiskajam izpausmém. P&éc tam tika
identificeti v&l 13 slimnieki, no kuriem sei bija HIV negativi. Divi HIV
negativie slimnieki tika nosiititi uz LIC no vispargja profila neirologijas
nodalam, viens vérsds LIC HCV infekcijas dg], bet v&l tris par iesp&ju
piedalities p&tijuma bija informejusi ieprieks iesaistitie slimnieki.
7.1.1. Efedrona lieto$anas ilgums un pirmo simptomu paradiSanis
12 no pétijuma iesaistitajiem 28 slimniekiem (43 %) atzina, ka ir efedronu
lietojusi pedgja gada laika un tika raksturoti ka ,aktivie” lietotdji, bet 16
slimnieki (57 %) efedrona lietofanu p&dgja gada laika noliedza un tika
raksturoti ka ,,bijusie” lietotaji.
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Apkopojot anamnézes datus, tika konstatéts, ka simptomi attistijas vidgji 6,4
+ 5,3 (Max 20; Min 0) gadus péc efedrona lietoganas uzsakSanas.
Vairakumam slimnieku (22/28; 79 %) slimiba sakas ar gaitas trauc€jumiem,
pasi — ar griitibdm iet atmuguriski un izkapt no automasinas, tomér pieci
slimnieki (18 %) ka pirmo simptomu mingja balss tembra izmaipas un runas
sp&ju pasliktinaSanos. Viens slimnieks (Nr. 27), kuram slimibas simptomi
bija izteikti Joti viegla pakape, atzimja neliclu pirkstu siko kustibu
paléninaSanos un epizodiskus krampjus stilbu un plecu joslas muskujos.
Parasti slimiba progres€ja strauji, un daZu meneSu lidz gada laika 27
slimniekiem (96 %) attistijas daZadas pakapes gaitas un runas traucgjumi.
7.1.2. Nespéja diagnozes noteik§anas bridt

Diagnozes noteik3anas bridi 13 slimnickiem (46 %) kustibu traucgjumi bija
tik izteikti, ka vipi krita vismaz vienu reizi dien3, viens slimnieks (Nr. 3)
sp€ja parvietoties tikai ratipkresla. Viens slimnieks (Nr. 22) var€ja braukt ar
velosipedu, lai gan atzina nozimigas gritibas uzsésties un nokapt no ta.
Pieciem slimniekiem (18 %) bija nozimigi runas traucé€jumi, vienam no
tiem (Nr. 5) tie bija tik izteikti, ka vip$ sp&ja sazinaties, tikai radot burtus
alfabéta. Cetri slimnieki (14 %) atziméja epizodiskas riSanas griitibas, tacu
salidzindjuma ar vigu runas trauc&umiem tas bija izteiktas viegla pakdpe un
nesagadaja nozimigas griitibas norit Edienu un/vai dzerienu.

Nevienam no pétijuma iek]autajiem slimniekiem netika novérota kognitivo
funkciju pasliktina$anas.

7.2.  Kliniskas izmekléSanas rezultati

7.2.1.  Neirologiskis izmekle$anas rezultati

7.2.1.1.  Visparéja neirologiska stavok]a izmainas

Visparéjas neirologiskas izmekléanas laika patologiskas izmaipas tika
atzimétas 27 slimniekiem (96 %), tadu tikai 13 slimniekiem (46 %) tas tika
klasificEtas ki méreni izteiktas vai izteiktas. Pargjiem atradne bija kliniski
nenozimiga.

Redzes lauki, acabolu un apzindtas sejas kustibas nebija ierobezotas
nevienam slimniekam. Tapat nebija ierobeZotas gan apzinatds, gan
reflektoras auksl&ju kustibas. Patologiskie palmomentalie refleksi nebija
izsaucami nevienam slimniekam.

Nevienam slimniekam netika konstat€tas parézes rokas un kajas. Arl
kliniski nozimigi traucgumi Romberga (Romberg) testa laikd vai
cerebellara dismetrija netika novérota nevienam slimniekam.

Cipslu refleksi rokas kliniski nozimigi nebija izmainiti nevienam
slimniekam, turpretl izmainiti cipslu refleksi kajas bija visbiezak
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konstatétetie patologiskie simptomi: tos konstatSja 18 slimniekiem (64 %):
astopiem slimniekiem (29 %), tie bija pazeminati, pieciem no tiem —
kliniski nozimigi, visiem ar parmérigu alkohola lieto§anu anamnéze, bet 10
slimniekiem (36 %) tie bija paaugstinati, pieciem no tiem kliniski nozimigi
un izpaudas k3 pédu distonijas. Babinska (Babinski) patologiskais reflekss
kajas netika nov&rots nevienam slimniekam.

Dazadi juSanas trauc&jumi tika novéroti 14 slimniekiem (50 %), tacu tikai
seSiem tie tika novertéti ka kliniski nozimigi: zeku tipa dizestezija tika
konstatéta trijiem slimniekiem, visiem ar parmérigu alkohola lietoSanu
anamnéze, bet kliniski nozimiga vibracijas sajlitas pazeminaSands tika
konstat&ta seSiem slimniekiem, no kuriem etriem anamngzg bija parmeriga
alkohola lieto$ana.

Kliniski nozimigie vispargjas neirologiskds izmekl€Sanas rezultati ir
atspoguloti 1. grafika.

Neirologiskas izmeklg@&anas rezultati
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vibracijas sajita refleksi kajas kajas Dizestézijas
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1. grafiks. Vispargjas neirologiskiis izmeklsSanas rezultiti. Slimniekiem ar parmérigu
alkohola lietoSanu anamn@z€ bija raksturigi alkohola polineiropatijas simptomi ar
pazeminitu vibracijas sajiitu, zemiem cipslu refleksiem un zeku tipa dizesteziju, bet
slimniekiem ar pédu distonijam bija raksturiga hiperrefleksija kajas.

7.2.1.2. Parkinsonisma kliniskais raksturojums

7.2.1.2.1.  Akinézija

Akinézija, parsvara méreni (16/28, 57 %) vai viegli izteikta (11/28, 39 %),
bija visbieZak noverotais parkinsonisma simptoms.

25 slimniekiem (89 %) bija raksturiga hipomimiska sejas izteiksme un
visparéjs kustibu un runas lenigums.

Visiem slimniekiem sikas pirkstu kustibas (ik§ka-raditdja opozicija) bija
nedaudz paléninatas, bet galvenokart bija atzim&jams kustibu amplitiidas
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samazinajums. V&l izteiktdks kustibu 1énigums un amplitidas
samazinaSanas tika nov€rota, modific§jot uzdevumu un liekot ikska
opozicijas kustibu parmaigus izdarit arT ar pargjiem pirkstiem (ikska-
raditaja, 1kska-vid€ja pirksta, Tk8ka-zeltnes$a, 1k§ka-maza pirkstinpa un tad
apgriezta seciba atpakal).

20 slimniekiem (71 %) alterngjo$am plaukstu kustibam bija raksturigs
neliels kustibu 1&nigums ar tendenci abdukcijas-addukcijas kustibas iesaistit
plecu locitavas.

7.2.1.2.2.  Rigiditite

Rigiditate un ar to saistitais ,,zobrata” fenomens netika noverots nevienam
slimniekam.

7.2.1.2.3.  Miera trice

Miera trice netika noverota nevienam slimniekam, bet trim slimniekiem (11
%) tika noverota viegla posturala trice.

7.2.1.2.4.  Posturalie traucéjumi un gaita

Posturdlie un gaitas traucgjumi visspilgtak raksturoja ekstrapiramidalos
trauc&jumus. Gaitas trauc€jumi bija raksturigi 27 slimniekiem (96 %) un
lielakajai dalai (24/28, 86 %) tie bija izteikti vai méreni izteikti un bija
galvenais c€lonis ikdienas aktivita§u ierobeZojuma. Tikai viens pacients
(Nr. 27) vargja parvietoties normali, bet vél trim slimniekiem (11 %) gaitas
trauc€jumi bija izteikti viegla pakape.

22 slimniekiem (79 %) stavot bija raksturiga poza ar nelielu fleksiju giizas
locitavas at8kiriba no PS raksturigas fleksijas plecu locitavas.

23 slimniekiem (82 %) ejot rokas bija nedaudz izverstas plecu locitavas ar
raksturigu hipoheirokinéziju. 21 slimniekam (75 %), bija raksturigas
distonijas pedas. Ejot uz priekSu, pédas bija nedaudz verstas uz iek$pusi un
slimnieki balstijas uz pedu armalam. Sperot katru nakamo soli, slimnieki it
ka krita uz prieksu, vienlaikus pe€das viegli rot&jot uz iekspusi. Slimnieku
gaitai bija raksturigas propulsijas, t.i., €jot soli kluva aizvien isaki, un, ja
nebija kur atbalstities, slimnieks krita. M&ginot pagriezties, lai saglabatu
lidzsvaru, 24 slimnieki (86 %) lika vienu soli sanus. 22 slimnieki (79 %)
seédas, pagrieZoties ar muguru pret kréslu un tad, nedaudz ieliecoties celos,
krita atmuguriski. Visizteiktakas gritibas slimniekiem bija parvietoties
atmuguriski. 13 slimnieki (46 %) vispar nevargja paiet atmuguriski, bet
devipi (32 %) krita p&c daZiem pirmajiem soliem. Tikai pieci slimnieki
(18 %) var€ja iet atmuguriski, darfja to nedro§i sperot mazus soli§us.
Slimnickam ritenkrésla (Nr. 3) bija griitibas braukt atpakalgaita, kaut arT uz
priek8u vin§ var€&ja braukt bez nozimigam gritibam.
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7.2.1.2.5.  Runas traucéjumi

Dazadas izteiktibas runas traucgjumi attistijas 26 slimniekiem (93 %).
SeSiem slimniekiem (21 %) runas trauc€jumi bija maznozimigi un
galvenokart izpaudas ka samazinats balss skalums. 14 slimniekiem (50 %)
runas traucgjumi bija izteikti merena pakap€, bet seSiem slimniekiem
(21 %) bija nozimigi runas trauc€jumi, turklat vienam no tiem (Nr. 5) tie
bija tik izteikti, ka vip§ nemaz nevargja parunat un spgja sazinaties, tikai
radot burtus alfabgta.

Runas traucgjumi neatbilda tipiskai pseidobulbarai vai cerebellarai
dizartrijai, bet izpaudas galvenokart ka spéja izrunat atsevi¥kas skapas, bet
nesp&ja tas sasaistit viena varda. Raksturiga bija slimnieku nespgja secigi
izrunat lidzskanus, pieméram, ,p”, ,b”, ,,m” vai ,1”, ,g”, ,.k”, pat tad, ja
atseviski lidzskani tika izrunati pietickami skaidri.

7.2.1.2.6.  RaksfiSanas traucéjumi

23 slimniekiem (82 %) bija attistfjusies raksti§anas traucgjumi. Seiem
(21 %) tie bija izteikti viegla pakaps un izpaudas galvenokart ar raksti§anas
atruma paléninaSanos un/vai burtu lieluma samazinasanos. 11 slimniekiem
(39 %) bija mereni izteikti trauc€jumi, kad papildus paléninatajai raksti§anai
un méreni izteiktajai mikrografijai slimnieki bieZi izmantoja drukétos burtus
vai, lietojot rakstitos burtus, katru no tiem rakstija atsevigki.

Ekstrapiramidalo traucéjumu relativa izteiktiba
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Grafiks Nr. 2. Raksturigdkie ekstrapiramidalie traucéjumi efedrona lietotdjiem.
Sindromu visvairak raksturoja posturila nestabilitite un gaitas traucgjumi, kas vid&ji
pirsniedza méreni izteiktu traucgjumu Iimeni. Péc tiem raksturigikie simptomi bija
runas traucgéjumi, akingzija, mikrogrifija un pedu distonija. At8kirtba no PS slimniekiem
rigiditite un miera trice netika novérota
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Slimniekiem rakstot tipiska bija pieaugo$a mikrografija, t.i., katra varda
katrs nakamais burts bija mazaks par iepriek§&o. SeSiem slimniekiem
(21 %) rokraksta izmainas bija tik izteiktas, ka tie nemaz nespéja rakstit vai
to rokraksts bija gandriz pilniba nesalasams.

2. grafika ir apkopoti slimnieku raksturigakie ekstrapiramidalie traucgjumi,
nemot vera gan to bieZumu, gan relativo izteiktibu.

7.2.1.3.  Parkinsonisma novértéSanas skalu rezultati

7.2.1.3.1. UPDRS

Sindroma izteiktiba atbilsto§i UPDRS bija vidéji 38,8 + 12,9 balles (Min 5,
Max 59). Nemot véra to, ka nevienam slimnickam nebija trauc&jumu
skaitliski apjomigajos punktos, kas atspogulo rigiditati un miera trici
(UPDRS punkti Nr. 16, 20, 22, kopgjais iesp&jamais ba]lu skaits 0 — 44),
kustibu traucgjumu sindroms uzskatdms par méreni izteiktu vai izteiktu.
Tikai Cetriem slimniekiem (14 %) UPDRS rezultats bija mazaks par 24
ballém, un tas atbilst viegli izteiktiem trauc€&umiem.

[ Sindroma izteiktiba atbilsto§i UPDRS
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3. grafiks. Sindroma izteiktiba atbilsto§i UPDRS. Lielikajai da]ai slimnieku (17/28, 61 %)
UPDRS rezultits bija 36 balles vai lielaks, kas atbilst mereni izteiktiem vai izteiktiem
traucéjumiem

UPDRS I sadalas “Mentalais stavoklis, uzvediba un garastavoklis” vid€jais
ballu skaits bija 3,2 £ 2,1 balles (Min 0, Max 9), un tas vismazak ietekmgja
kopgjo UPDRS vertéjumu. Visbiezak slimnieki uzradija _vieglas Iidz
merenas pakapes traucgjumus punktos, kas apr; ﬁ’&épres;vu garasmvokh
un motivacijas vai iniciativas trikumu. ( N =
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UPDRS 1I sadalas “Ikdienas aktivitates” vidgjais ballu skaits bija 14,5 + 4,9
balles (Min 1, Max 24). Lai arT absoliitajos skait]os §is sadalas rezultati
atpalika no III sadalas rezultatiem, nemot v&ra salidzinofi maziko
apakSpunktu un tadgjadi arT iesp€jamo ballu skaitu, tie$i §is sadalas dati
visvairak atspogulo traucgumu izteiktibu. VisbieZak uzraditie traucgumi
bija punktos, kas apraksta runas, raksti$anas, gaitas izmaigas un kriganu.
UPDRS III sadalas “Kustibu izmekl&8ana” rezultati veidoja vairak neka
pusi no kopgja UPDRS rezultata un vidgji bija 21,0 + 8,6 balles (Min 2,
Max 34). Visbiezak uzraditie trauc&jumi bija punktos, kas apraksta runas un
sikas motorikas traucgjumus, sejas izteiksmi, stdju, gaitu un posturalu
(stajas) stabilitati. Ta ka slimniekiem nebija traucgjumu punktos, kas
atspogulo rigiditati un miera trici, §is sadalas dati vissliktak atspogulo
traucgjumu izteiktibu.

7.2.1.3.2, HYS

Atbilsto$i HY'S sindroma izteiktiba vid&ji bija 3,4 + 0,8 (Min 2, Max 5), kas
kopuma raksturojama ka vidgji izteikta vai smaga slimibas stadija.
Lielakajai dalai slimnieku (23/28, 82 %) traucg&jumi atbilda HYS III un IV
stadijai, kas apraksta abpusgjus traucgjumus ar mérenu vai nozimigu
ierobezojumu ikdienas fiziskajas aktivitatés. Trim slimniekiem (11 %)
traucgjumu izteiktiba atbilda II stadijai, kad ikdienas fizisko aktivitasu
ierobeZzojums bija nenozimigs, bet diviem slimniekiem (7 %) traucgumi
bija tik izteikti, ka vigi bez palidzibas nevargja paiet (HYS V pakape).

| Sindroma izteiktiba atbilstosi HYS

1
simnieku siaits

4. grafiks. Ekstrapiramidala sindroma izteiktiba atbilsto¥i HYS. Lielakajai dalai (25/28,
89 %) slimnieku bija ierobeZojumi ikdienas fiziskajas aktivitates, bet 13 (46 %) tie bija
izteikti un nozimgi ierobeZoja parvietoSanos
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7.2.1.3.3. ADL
Atbilstosi ADL, ikdienas aktivita§u ierobeZojums vidgji bija 59 + 18 %
(Max 90; Min 30), kas kopuma pasapriipes limeni raksturo ka ar griitibam
izpildamu ikvienu ikdienas aktivitati, kad lidz pat pusei ikdienas pienakumu
izpildiSanai nepiecie§ama citu cilvéku palidziba. 11 slimnieki (39 %) bija
patstavigi sava paSapriipé (ADL > 70 %), sesi slimnieki (21 %) bija dalgji
atkarigi no citu palidzibas (ADL = 60 %), bet astoni slimnieki (29 %), kuru
ADL bija < 40 %, galvenokart gaitas traucgjumu un posturilas nestabilitates
de] praktiski visas ikdienas aktivitates bija atkarigi no citu palidzibas.

Sindroma izteiktiba atbilstosi ADL
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5. grafiks. Ikdienas aktivitaSu ierobeZojums. Vairak neka pusei slimnieku (17/28, 61 %)
ADL raditijs bija 60 % (,,Zinama atkariba”) un mazaks, astopiem no tiem (29 %) ADL
bija 40 % un mazaks un ikdienas aktivitates bija tiktil ierobeZotas, ka vini praktiski visa
bija atkarigi no citu palidzibas

7.2.2. Mentaila stavok]a novertésanas rezultati

Neviens no pétijuma icklautajiem slimniekiem pats neatzina kognitivo
funkciju pasliktina$anos.

22 slimniekiem tika veikta MMSE izmekléSana. Tikai vienam no tiem
rezultats liecindja par kognitivu deficitu. Atbilsto§i MMSE datiem
kognitivas funkcijas vidgji bija 27,5 + 2,6 balles (Min 18, Max 30), kas
atbilst normai. Slimniecei (Nr. 15), kurai MMSE rezultats bija 18, tas bija
saistits ar zemo izglitibas (tikai epizodiski bija macijusies pamatskola, lasija
un rakstija ar nozimigdm griitibam) un intelektualo Iimeni kop$ bémibas.
Nevienam slimniekam netika novéroti traucgjumi sadalas ,,Orientéanas”,
»legaumé¥ana”, ,AtceréSanas (atsaukSanas atmipa)”. DaZi slimnieki
uzradija nelielas neprecizitates, piecas reizes pec kartas no 100 atpemot 7,
sada]a ,,Uzmaniba un r&kinasana”, bet slimnieki, kuriem bija rakstiSanas
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traucgjumi, uzradija nepilnibas rakstot teikumu un parzimgjot figiiru sadala
,valoda”.

Pargjie sesi slimnieki, kuriem MMSE netika veikta, neuzridija nozimigus
traucgjumus UPDRS testé8anas laika punktos , Intelektuali trauc&jumi” un
»Domasanas traucgjumi”.

B MMSE testésanas rezultati
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6. grafiks. MMSE testeSanas rezultati. Tikai vienai slimniecei (1/22, 5 %) ar Joti zemu
izglittbas un intelektualo Ifmeni kops bernibas MMSE rezultats bija nozimigi samazinats.
Nenozimigi samazinits rezultats tika noverots vél pieciem slimniekiem (23 %) un tas bija
saistits ar raksti¥anas traucgjumiem un vispargji zemu intelektualo limeni. Lielakajai
dajai slimnieku (16/22, 73 %) MMSE testéSanas rezultats atbilda normai

7.2.3.  Slimnieku stavokl]a izmainas pétijuma laika

18 no 28 pétijuma dalibniekiem (64 %) bija iesp&jams izvértst atkartoti.
IzverteSana dinamiki bija iesp&ama tiem slimniekiem, kuri LIC griezas
atkartoti, parasti — saistiba ar HIV infekcijas vai hepatita kontroles un
arsteSanas nepiecieSamibu. Tadgjadi slimnieki tika izverteti atSkirigos laika
posmos pec pirmas apskates (vidgji 31,5 + 14,8 ménefus, Min 3, Max 59)
un ne visiem bija iesp&ams atkartoti izvértét papildizmeklgjumu datus.
Atkartota galvas smadzepu MR tika veikta deviniem slimniekiem (9/18, 50
%), bet Mn koncentracija asinis tika noteikta 17 slimniekiem (17/18, 94 %).
Cetri no devipiem slimniekiem (4/9, 44 %), kuri pirmas izmekleSanas laika
tika raksturoti ka ,aktivie” efedrona lietotdji, zinoja, ka ta lietofanu ir
pilniba partraukus$i, bet pargjie pieci turpindja efedrona lietofanu. Visi
devini, kuri jau pirmas apskates reizé zipoja, ka efedronu nelieto vismaz
gadu, arT atkartotas apskates laika lieto$anu noliedza.
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7.2.3.1.  Vispareja neirologiska stavokla izmainas dinamika

Kopuma nozimigas atSkiribas slimnieku vispar&ja neirologiskaja statusa
netika noverotas (Z = 0,765, p = 0,444). Tapat ka iepriek§ nevienam
slimniekam netika nov&rotas izmaigas redzes lauku, acabolu un apzinato
sejas kustibu laika. Ar apzinatas un reflektoras auksléju kustibas nebija
ierobeZzotas nevienam slimniekam. Saistiba ar traumatisku n.peroneus
bojajumu vienam slimnickam (Nr. 18) bija attistfjusies perifériska tipa
paréze labaja kaja, bet pargjiem parézes rokas un kajas netika konstatgtas.
Patologiskie palmomentalic refleksi nebija izsaucami nevienam
slimnickam. Vienam slimnickam (1/18, 6 %) tika novérotas Babinska
(Babinski) refleksa zimes, bet paréjiem patologiskie refleksi kajas netika
konstatgti.

Kliniski nozimigi traucjumi Romberga (Romberg) testa laika vai
cerebellara dismetrija joprojam netika novérota nevienam slimniekam.
Cipslu refleksi rokas kliniski nozimigi izmainiti nebija nevienam
slimniekam, turpretl izmainiti cipslu refleksi kajas Iidzigi ka ieprieks bija
visbiezak konstatStic patologiskie simptomi. Tie tika konstateti 13
slimniekiem (13/18, 72 %), tau trauc&umu izteiktiba nebija bitiski
mainijusies salidzindjuma ar pirmo apskates reizi (patellarais reflekss
T =-0,369, p=0,717; Ahila reflekss T = 0,000, p = 1,000).

Dazadi jusanas trauc&jumi tika novéroti 10 slimnickiem (10/18, 56 %). Kaut
gan salidzinajuma ar pirmo apskates reizi vienam slimniekam bija biitiski
pasliktindjusies virspusgja jufana (Nr. 18, traumatisks n.peroneus bojajums)
un vel vienam — vibracijas sajiita (Nr. 14, alkohola polineiropatija), kopuma
nozimigas atSkiribas netika konstatétas (sapju sajiita Z = 1,005, p = 0,315;
vibrécija sajiita Z = 0,709, p = 0,478).

7.2.3.2. Parkinsonisma dinamika

Lai gan slimnieki nozimigas izmaipas kustibu trauc&jumos noliedza,
lielakajai dalai (12/18, 67 %) tika nov@rota parkinsonisma simptomu
pasliktina§anas par vienu balli vismaz viend no simptomu grupam, un
izmainas tika novértétas ka statistiski ticamas (Z = 3,153, p = 0,002). Vel
biezak (4/5, 80 %) parkinsonisma simptomu pasliktindsanas tika novérota
tiem slimnickiem, kuri turpinaja lietot efedronu arT péc pirmas apskates
reizes. Visbiezak tika konstatéti akin&zijas (Z = 2,236, p = 0,025) un pédu
distoniju (Z = 2,000, p = 0,046) picaugums, retak — posturalas nestabilitates
(T = -1,000, p = 0,331) un runas traucgjumu (Z = 0,577, p = 0,564)
pastiprind$anas, bet rakstiSanas traucgjumi visiem slimniekiem saglabajas
iepriek3gja Iimeni. Vienam slimniekam (Nr. 5) tika novéroti rigiditates
elementi, kas pirmas apskates reizé netika fikséti. Miera trice joprojam
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netika noverota nevienam slimniekam. SalidzinoSie rezultati parkinsonisma
dinamika atspoguloti 7. grafika.

Parkinsonisma simptomu salldzinosie rezultati

[! 1. apskate @ 2. apskate izmaipas |

Akinézija Padu Postursla  Rigiditite Runas trauc. Mikrogréfija Mera trice Kopa

distonija nestab.

7. grafiks. SalidzinoSie rezultati parkinsonisma dinamika. Lai ari posturila nestabilitite
joprojam bija visraksturigaka parkinsonisma sindroma kifniska izpausme, izvertgjot
slimniekus dinamika, statistiski ticami progresjolie simptomi bija akinezija un p&du
distonija

7.2.3.3.  Parkinsonisma noverte$anas skalu izmaipas dinamika

UPDRS, HYS un ADL skalu izmainpas atkartoti tika novértstas visiem 18
slimniekiem, kuri tika skatiti dinamika.

7.2.3.3.1.  UPDRS izmainas dinamika

Sindroma izteiktiba dinamika atbilsto§i UPDRS bija vidgji 43,9 + 10,3
balles (Min 29, Max 60), kas vidgji par 0,9 £ 3,7 ballém uz slimnieku
parsniedza pirmas apskates rezultatu un, lai arT nesasniedza statistisku
ticamibu (T = -1,097, p = 0,28), liecindja par tendenci sindroma norisei
pasliktinaties. Slimniekiem, kuri turpinja lietot efedronu arT péc pirmas
apskates, UPDRS vértgjums picauga vel vairik — vidgji par 2,0 + 3,8 ballem
(Z = 0,817, p = 0,414). Lielako ietekmi uz pieaugudo ballu skaitu atstaja
izmaipas UPDRS III sadala “Kustibu izmekl&é3ana” — ballu skaits uz vienu
slimnieku pieauga vidgji par 1,1 + 2,7 ballém, bet slimniekiem, kuri
turpindja lietot efedronu, tas pieauga par 2,6 + 2,8 ballem (Z = 1,697,
P = 0,090, Pyienpuszji = 0,049) (sk. 8. grafiku).

7.2.3.3.1.  HYS izmaipas dinamika

Parkinsonisma izteiktiba dinamika atbilsto$i HY'S bija vidgji 3,8 + 0,7 (Min
3, Max 5), kas vid&ji par 0,1 + 0,5 ballém uz slimnieku parsniedza pirmas
apskates rezultitu un liecindja par nelielu parkinsonisma izteiktibas
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pieaugumu (T = -1,000, p = 0,331). Slimnickiem, kuri turpindja lietot
efedronu arl pé€c pirmas apskates, HYS vertéjums pieauga vél vairak —
vidgji par 0,2 + 0,4 balleém (Z = 1,000, p = 0,317) (sk. 8. grafiku).

Skalu salidzinosSie rezultati
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8. grafiks. Parkinsonisma un mentila stavok]a novérteSanas dinamika skalu salidzinoSie
rezultati. Lai UPDRS un HYS rezultati liecinija par parkinsonisma gaitas
pasliktind$anas tendenci, Tpasi tiem slimniekiem, kuri turpinaja lietot efedronu, papildu
ierobeZojumi ikdienas aktivitaSu veik§ana (ADL) netika novéroti. Ari MMSE vidgjie dati
pat parsniedza pirmas apskates rezultitu un neliecinaja par kognitivis funkcijas
pasliktinasanos

7.2.3.3.2.  ADL izmaipas dinamika

Atbilsto§i ADL ikdienas aktivitaSu ierobeZojums vidgji bija 51,1 + 16,4 %
(Max 80; Min 30), kas atSkiriba no UPDRS un HYS skalu rezultatiem
liecindja par ikdienas aktivita¥u ierobeZojumu samazina$anos vid€ji par
3,3+ 84 % (T = 1,683, p=0,111) un tika skaidrots ar slimnieku labaku
pieméroSanos ikdienas aktivitaSu veikSanai. Lai ari slimniekiem, kuri
turpindja lietot efedronu ari pé€c pirmas apskates, ikdienas aktivita§u
vertéjums pieauga, tomer tas bija mazak izteikts un ADL vidgji uzlabojas
par 2,0 £ 8,4 % (Z = 0,577, p = 0,564) (skat. 8. grafiku).

7.2.34. Mentala stavokla novertéSanas dinamika rezultati

Atkartotas apskates laika MMSE izmekléSana tika veikta visiem 18
slimniekiem, bet salidzinofo izverté§anu bija iesp&jams veikt tikai 11 no
tiem, jo septiniem slimniekiem MMSE netika veikta pirmas apskates laika.
Atbilsto§i MMSE, kognitivas funkcijas vidgji bija 29,1 + 1,5 balles (Min 25,
Max 30), kas atbilst normai. Salidzinot dinamika, rezultats vidgji par
1,1 £ 0,9 ballém parsniedza pirmas apskates rezultatu un neliecindja par
kognitivas funkcijas pasliktinaSanos (Z=2,743, p=0,006). Tada pati
tendence tika novérota slimniekiem, kuri turpinaja lietot efedronu ar1 pec
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pirmas apskates, — MMSE vértgjums vigiem pieauga vidgji par 1,4 + 0,5
ballém (Z = 1,890, p = 0,059, Pyienpussji = 0,029) (skat. 8. grafiku).
7.3.  Kusfibu traucéjumu sindroma komorbiditate

Visiem petjuma iek]autajiem slimniekiem bez efedrona atkaribas un
kustibu traucgjumu sindroma, bija ari kada cita blakusslimiba.

7.3.1. Infekciju slimibas

Visi slimnieki bija inficéti ar virushepatitu C (HCV), ko bija ieguvusi IVN
lietoSanas laikd, tadu nevienam no viniem nebija ne Kkliiskas, ne
parakliniskas norades par aknu cirozi.

22 no 28 petifjuma iesaistitajiem slimniekiem (79 %) bija HIV infic&ti.
Atbilstosi CDC izstradatajai klasifikacijai’®, 10 slimniekiem (45 %) no HIV
inficEtajiem bija AIDS, bet 12 slimnieki (55 %) bija asimptomatiski HIV
inficétie ar normdlu CD4 $inu skaitu asinis. No simptomatiskajiem
stavokliem, kas saistiti ar HIV infekciju, visbiezak tika diagnosticéta plausu
tuberkuloze (6/22, 27 %), kriptokoku meningits (3/22, 14 %) un specifiska
pneimonija (3/22, 14 %)).

Vel slimniekiem anamnéze bija pielonefrits (1/28, 4 %), lamblioze (1/28,
4 %) un parslimots virushepatits A (1/28, 4 %).

7.3.2. Atkaribas

Astoniem slimniekiem (8/28, 29 %) bez efedrona atkaribas tika konstatsta
arT citu vielu atkariba: septipiem (7/28, 25 %) — parmériga alkohola
lieto3ana, bet vienam (1/28, 4 %) — opiatu atkariba.

7.3.3.  Psihiskas un neirologiskis slimibas un galvas traumas

Pieciem slimniekiem (5/28, 18 %) anamnézé bija galvas smadzenu
satricindjums, pieciem (5/28, 18 %) tika konstat&ta alkohola polineiropatija,
vienam (1/28, 4 %) — n.peroneus traumatisks bojajums un vienam (1/28,
4 %) — ieildzis depresivs stavoklis.

7.34. IeksSkigas slimibas

Kliniski nozimigas neinfekciozas iekkigas slimibas bija parslimojusi devini
slimnieki (9/28, 32 %): pieciem no tiem (5/28, 18 %) anamnézé bija
septisks endokardits, kas iegiits IVN lietodanas dg], bet &etriem (4/28, 14 %)
— divpadsmitpirkstu zarnas &ila.

Vienam slimniekam anamngzé bija parciests ileus ar sekojo$u operativu
iejauk3anos, kas tika atziméts sadala ,Citas slimibas”. Nozimigakas
komorbiditates ir atspogu]otas 9. grafika.
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9. grafiks. Kustibu traucéjumu sindroma nozimigakas komorbiditates efedrona
lietotajiem. IVN ievadiSanas dé] raksturigidkas blakusslimibas bija HCV un HIV
infekcija. Vairak nekd 15 % slimnieku bija alkohola atkariba, alkohola polineiropitija,
parciests septisks endokardits vai/un galvas trauma. 14 % slimnieku bija
divpadsmitpirkstu zarnas &iila. Citas komorbiditates bija reti sastopamas (< 5 %)

7.4.  Laboratorisko raksturlielumu rezultati

7.4.1. Asinu un seruma klinisko analiZu rezultati

22 no pétljuma iesaistitajiem slimniekiem (22/28, 79 %) seruma bija
antiHIV antivielas. CD4 §tinu skaits asinis trijiem no tiem (14 %) bija
mazaks par 200 mm’, devipiem (41%) — 200-499 mm®, bet pargjiem 10
(45%) parsniedza 500 inas mm?®,

Visi slimnieki bija inficéti ar virushepatitu C (HCV), kas bija iegiits IVN
lietoSanas laika.

Aknu funkcijas raksturojo$as alanina transaminazes (ALAT) limenis
seruma tika noteikts 27 slimniekiem un bija nedaudz palielinats (< 135 U/,
norma 0-45) 14 (52 %) no tiem, bet mereni paaugstinats (229 U/l) —
vienam. Sarmainas fosfatazes limenis bija nedaudz paaugstinats (Max
439 U/1, norma 64-306) diviem slimniekiem (2/27, 7 %).

Seruma albumina Iimenis bija nedaudz pazeminats (Min 24,9 g/l, norma
38-51) diviem slimniekiem no 27 (7 %).

Protrombina Iimenis tika noteikts 21 slimniekam, un visiem tas atbilda
normai.

Ceruloplazmina Iimenis seruma visiem slimniekiem bija normas robeZas,
bet vara (Cu) koncentracija bija nedaudz paaugstinata se§iem slimniekiem
(Max 31,5 pmol/l, norma 24,4).
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7.4.2. Mangina koncentricija asinis

Paaugstinata Mn koncentracija asinIs slimniekiem bija Joti raksturiga. Ta

tika konstateta 26 slimniekiem (93 %) un vidgji sasniedza 555,7 + 466,0

nmol/l (Min 114,1, Max 2101,7), kas nozimigi parsniedz pielaujamo normu

(<209 nmol/1).

Nosakot Mn koncentraciju asinis, tika konstatéta bitiska tas atSkiriba

(T = 3,042, p = 0,005) starp ,,aktivajiem” efedrona lietotajiem (12/28, 43 %)

un tiem slimniekiem, kuri apgalvoja, ka narkotiku lietoganu partraukusi

vismaz pirms viena gada (16/28, 57 %).

11 (11/12, 92 %) ,,aktivo” efedrona lietotdju asinis Mn koncentracija

parsniedza normu un vidgji bija 835,5 + 624,7 nmol/l (Min 200,9, Max

2101,7).

ArT 15 (15/16, 94%) ,,bijuso” efedrona lietotaju asinis Mn koncentracija bija

paaugstinata, tatu ta bija vairak neka divas reizes zemaka neks »aktivajiem”

lietotajiem, vidgji sasniedzot 345,9 + 147,4 nmol/l (Min 114,1, Max 726,7).

Sie dati atspoguloti 10. grafika.
——

|

Mangana koncentracija asinis

“Aktivie" liet. "Bijusie" liet,
8355 3459 1
| l=—norma | . 209,0 209,0 |

10. grafiks. Mn koncentricija asinis. Paaugstinita Mn koncentricija asinis bija
raksturiga pazime lielakajai dajai slimnieku, tatu Ipa¥i spilgti ta izpaudas ,aktivajiem”
efedrona lietotdjiem

74.2.1. Mangana koncentracijas asinTs izmaipas dinamika

No 18 slimniekiem, kuri tika novértéti atkartoti, Mn koncentracija asinis
tika noteikta 17 (94 %). Rezultitus izvertgjot dinamika, saglabajas
nozimigas atSkiribas Mn koncentracija asinis slimniekiem, kuri akfivi
turpindja lietot efedronu, un tiem, kuri ta lietoSanu bija partraukusi
(T = 2,683, p = 0,017). Slimniekiem, kuri noliedza efedrona lietosanu péc
pirmas apskates, Mn koncentracija asinfs biitiski samazinajas (vid&ji par
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545,1 £ 637,9 nmol/l) un sasniedza 388,4 + 95,4 nmol/l (Min 311,0, Max
520,6), turpretl slimnickiem, kuri turpinaja to lietot, Mn koncentricija asinis
turpindja paaugstinaties (vid&ji par 301,9 + 663,8 nmol/l) un sasniedza
1259,3 + 1300,7 nmol/l (Min 241,0, Max 3289,3). Neviens no tiem atkartoti
izvertétajiem slimniekiem, kuri jau pirmas apskates reizé tika raksturoti ka
,bijusie” efedrona lietotdji, narkotiku lietofanu nebija atsacis, un Mn
koncentracija vigu asinis turpindja samazinaties (vid€ji par 127,1 + 136,8
nmoV/1) un sasniedza 242,4 + 79,5 nmol/l (Min 115,0, Max 319,0), kas tikai
nedaudz parsniedza pielaujamo normu.

7.5. Magneétiskas rezonanses galvas smadzeném rezultati

Izmainas MR attélos slimniekiem bija ]oti raksturigas. Tas tika konstatétas
vairadk neka trim ceturtdalam slimnieku (24/28, 86 %) un raksturojas ar
abpus&ju un simetrisku paaugstinatu patologiska signala intensitéti dazadas
bazalo gangliju struktiiras T1 uzsvértas sekvences att€los. Tikai Cetriem
slimniekiem, kuri efedronu nebija lietoju$i vismaz divus gadus, netika
konstatétas nekddas izmainas ari bazalajos ganglijos, un vipu MR
izmeklgjums tika novértéts ka norma. A1l pargjiem slimniekiem, neskaitot
hiperintensitati dazadas bazalo gangliju struktiras T1 uzsvertas sekvences
att€los, citas nozimigas fokalas izmaigas netika konstat€tas neviena no
izmekl€tajam sekvenceém (T1 un T2 uzsvértas sekvences, FLAIR).

Raksturigds izmainas biezak un izteiktak tika novErotas globus pallidus
(GP) struktora. DaZadas izteiktibas hiperintensitate tika noverota 24
slimniekiem: seSiem ta tika raksturota ka izteikta, septipiem — ka mereni
izteikta, bet 11 slimniekiem — ka viegli izteikta (sk. 1. A, C, D att€lu).

Lai gan 16 slimniekiem vienlaikus ar hiperintensitati GP struktiras tika
novérota pastiprinata signala intensitdite ari substantia  nigra
(STN)/substantia innominata (SI) un/vai vidussmadzenu pricki€jo dalu
(anterior midbrain, AM) zonds, nevienam ta nebija izteiktdka par
hiperintensitati GP.

14 slimniekiem vienlaikus ar hiperintensitati GP struktiras ta tika novérota
ari STN/SI struktiirds: trijiem no tiem td tika raksturota ka izteikta,
septiniem — k@ méreni izteikta, bet Certiem — ka viegli izteikta (sk. 1. B, C,
D attglu). 12 no tiem (12/14, 86 %) tika nov&rota ar1 hiperintensitate AM
struktiiras.

Tapat 14 slimniekiem vienlaikus ar hiperintensitati GP struktiras ta tika
noveérota ari AM struktlirds. T4 bija relativi vajak izteikta neka STN/SI
struktliras un trijilem slimniekiem tika raksturota ki izteikta, diviem — ka
méreni izteikta, bet deviniem — ka viegli izteikta (sk. 1. B attglu). 12 no tiem
(12/14, 86 %) tika nov&rota ar1 hiperintensitate STN/SI struktiiras.
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1. attels. MR T1-uzsvértaja sekvence naktivajam” efedrona lietotajam. Slimnieks Nr. 7.
A. Aksidla plakné redzama abpus@ja simetriska hiperintensitite GP struktiiris. B.
Aksiila plakng redzama abpuséja simetriska hiperintensitate AM un STN struktiiras. C.
Koroniira plakng redzama abpuséja simetriska hiperintensitite GP un STN struktiiras.
D. Koronari plakng redzama abpusgja simetriska hiperintensitate GP un SI struktiras

Galvas smadzegu MR dati biitiski atskiras »aktivajiem” efedrona lietotajiem
un slimniekiem, kuri apgalvoja, ka nav to lietojusi vismaz vienu gadu
(T = 9,216, p = 0,000). Izmaipas GP struktiiras tika konstatdtas visiem
»akiivajiem” efedrona lietotdjiem (T = 5,181, p = 0,000). Salidzinajuma ar
»bijuSajiem” lietotdjiem tas bija spilgtak izteiktas un visiem slimniekiem
asocigjas ar hiperintensitati STN/SI (T = 7,491, p = 0,000), bet 11
slimniekiem (11/12, 92 %) ar1 AM struktiiras (T = 5,100, p = 0,000). 12 no
16 ,bijuSajiem” efedrona lietotajiem (12/16, 75 %) tika novérota
hiperintensitate GP struktiird, ta bija mazak izteikta un tikai diviem
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slimniekiem (2/16, 13 %) asocigjas ar izmainam STN/SI un AM struktiiras,
bet vienam — tikai AM zona (sk. 11. grafiku).

— :
MR “aktivajiem” un "bijusajiem” efedrona lietotajiem
120% .
% ‘ 53 2,50 i}
100% 7 200 8
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18 "Akfivie" lietotaji 92%
iD "Bijusie” lietotai 75% 13% 19%
Relafiva izt. "Akiivie” 2,33 2,00 1,58
Relafiva izt. "Bijusie” 0,94 0,19 0,19

11. grafiks. MR galvas smadzengm T1 uzsvértaja frekvence ,,aktivajiem” un ,bijusajiem”
efedrona lietotajiem. Hiperintensitate GP T1 uzsvertaja frekvenceé tika novérota visiem
Haktivajiem” metakatinona lietotajiem. Salidzinajuma ar ,bijuSajiem” lietotajiem
izmaipas bija vairakas reizes izteiktakas un daudz bieZak asocigjas ar hiperintensititi arT
STN/SI un AM struktiras. GP — globus pallidus, STN — substantia nigra, SI1 — substantia

Ve

innominata, AM — vidussmadzenu priekS$éjas dalas (anterior midbrain)

7.5.1. MR izmaipas dinamika

Devipiem no 18 slimniekiem (9/18, 50 %), kuri tika novértgti atkartoti, bija
iespg&jams galvas smadzepu MR datus salidzinat dinamika (vidgji 33,2 +
19,1 méneSus péc pirmas izmeklé¥anas). Diviem no Cetriem slimniekiem,
kuri pirmaja apskates reizé tika raksturoti ka ,,bijusie” efedrona lietotdji un
ari turpmakaja laika efedrona lietoSanu noliedza, hiperintensitate T1
uzsvertaja sekvencé GP zona samazinijas, bet STN/SI un AM struktiiras
izzuda pavisam. Vienam slimnickam (Nr. 3) jau pirmas apskates reizé
nekadas izmaipas netika konstatStas, bet vel vienam (Nr. 17) joprojam
saglabajas viegli izteikta hiperintensitate GP struktfira. Divi (Nr. 10 un 13)
no pieciem slimniekiem, kuri sakotngji tika raksturoti ka ,,aktivie” efedrona
lietotdji, joprojam lietoja narkotikas, un vipu MR dati lidzigi ka iepriek§
uzradija patologisku hiperintensitati gan GP, gan STN/SI un AM zonas. Tris
slimnieki turpmaku efedrona lieto§anu noliedza, un diviem no vigiem (Nr. 7
un 22) patologiska signala intensitate bija pilniba izzudusi visds bazilo
gangliju struktiiras, bet treSajam slimniekam (Nr. 1) ta bija pastiprindjusies
gan GP, gan STN/SI un AM struktiiras.

Desmit slimniekiem citas klinikas pirms vipu iesaisti§ands pétijjuma tika
veikta MR, lai noskaidrotu kustibu trauc€jumu iemeslu. Tad€jadi bija
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iespgja salidzinat agrak veiktas MR attglus ar tiem, kas tika iegiiti p&tijuma
laika. Lidzigi ka dinamika novérotajiem, arf tiem detriem slimniekiem, kuri
bija turpinajuii lietot efedronu, sakotngji konstateta hiperintensitite pieauga
vai batiski nemainijas. Turpret pieciem no sesiem slimniekiem, kuri bija
partraukusi lietot efedronu, sakotngja hiperintensitite bazilo gangliju zon3s
laika gaita samazinas vai pat izzuda pavisam (sk. 2. attélu) un tikai vienam
(Nr. 17), kurs neilgu laiku pec ambulatori veikta pirma MR izmekl&juma
turpindja aktivi lietot efedronu, pieauga hiperintensitate GP un STN/SI
Zonas.

2. attels. Atkartoti MR izmeklgjumi T1 uzsvértaji sekvencé (slimnieks Nr. 6). A.
Sagitalaja plakng redzama patologiska hiperintensitite GP struktiras laika, kad
slimnieks lietoja efedronu. B. Péc 14 meneSiem redzama nozimiga signala intensitates
mazinasanas
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8. Diskusija
8.1.  Noverotd sindroma kliniskas ipatnibas un alternafivas diagnozes

Galveno klinisko izpausmju raksturs norada, ka $aja darba aprakstitais
sindroms 28 efedrona lietotdjiem ir saistits ar ekstrapiramidalds sistémas
bojajumu. Par iesp&jamu Mn toksisku iedarbibu liecindja tas, ka lidziga
rakstura kustibu trauc&jumi tika aprakstiti Mn ieguves un apstrades
ripnieciba nodarbinatajiem.”>? Arf slimniekiem, kas sapémusi parenteralu
baro§anu ar augstu Mn saturu®>*, un pacientiem ar aknu cirozi, pie kuras ir
traucéta Mn izvade no organisma, tika novéroti kustibu traucgjumi.’*>’
Tap&c, pemot vera, ka visi slimnieki bija majas apstak]os paSgatavota
surogatmetkatinona (efedrona) lietotaji, kuri narkotiku pagatavoSanas laikd
izmantoja KMnO,, par galveno sindroma norisi izskaidrojoSo teoriju tika
izvirzita neirotoksicitate, kas kliniski raksturojas ar parkinsonismu, kuru
izraistjusi Mn toksiska iesarbiba. To v&l vairdk pastiprindja fakts, ka
neviena Mn neirotoksicitatei alternativa diagnoze parliecino§i nevargja
izskaidrot aprakstitos kustibu traucgjumus.

Pirms simptomu paradiSanas efedrona lietofanas laiks slimniekiem bija
at8kirigs. Ta, piemeram, slimniecei Nr. 28, gaitas traucgjumi paradijas jau
¢etrus meéneSus pec pirmas efedrona injekcijas, bet slimniekam Nr. 10 —
tikai p&c 20 gadus ilgas regularas efedrona lietoSanas. At3kirigais laika
posms lidz pirmajiem simptomiem, jadoma, bija saistits ar daZadu efedrona
lietoSanas intensitati, $kiduma neviendabigo kimisko tiribu, ka arT novéloto
kliniska sindroma atpazi$anu.

Aprakstito kustibu traucgjumu sindromu kliniski visvairak raksturoja
posturdla nestabilitite un gaitas traucgjumi, kas bija galvenie ikdienas
aktivitates ierobeZojosie faktori. Raksturigi simptomi bija arl runas
traucgjumi, akingzija, mikrografija un p&du distonija. Kustibu traucgjumu
sindroms efedrona lietotdjiem bija izteikti vienveidigs, at¥kiribd no parasti
vieglak norito§a un kliniski daudzveidigakd sindroma Mn ieguvé un
apstradeé nodarbinatajiem.**** Taja pasa laika slimniekiem netika novérotas
idiopatiskajai Parkinsona slimibai (PS) raksturigas pazimes. At3kitiba no
parkinsonisma PS gadijuma, bet Ilidzigi Mn ieguvé un apstradé
nodarbinatajiem arodslimniekiem §iem slimniekiem netika novérota miera
trice, vipiem bija raksturiga gaita uz pédu armalam, Ipasas griitibas iet un
krifana atmuguriski. Arl parkinsonisma simptomu simetrija, Ipatn&ja
rakstura runas traucgjumi un levodopas medikamentozas terapijas
neefektivitate atdkir aprakstito sindromu no PS.? 434

Lai arT pie progresgjosas supranuklearas paralizes (PSP, Stila-Ri¢ardsona-
OlSevska sindroms [Steele-Richardson-Olszewski Syndrome]) ir raksturiga
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posturala nestabilitdte, dizartrija un distonijas, ka arf levodopas
medikamentu neefektivitate, slimnickiem netika konstatéta PSP tik
raksturigd skata paréze un rumpja (aksidla) rigiditate.*> * Tapat netika
konstatétas PSP tipiskas izmaipas MR attélos.*” %

Arl vara un ceruloplazmina raksturlielumi seruma slimniekiem nebija
izmainiti, un nebija Vilsona (Wilson) slimibai raksturigo izmaipu MR
attglos.* >

Ta ka aprakstitais sindroms pirms ta konstatéSanas ari HIV negativiem
slimniekiem tika saistits ar HIV/AIDS izpausm&m, ki arT visi pétijuma
iesaistitie slimnieki bija inficgti ar HCV, nozimigi bija izanalizét cglogus un
sakaribas, kas izskaidro augsto ar asinfm pamésdjamo infekciju
sastopamibu IVN lietotgju vida.

Ekstrapiramidali kustlbu traucgjumi ar parkinsonismu ir sastopami
slimniekiem ar HIV infekciju, parasti — tas vélinajas stadijas, kad CD4 ¥inu
skaits ir ievérojami samazinats. Parkinsonisms ir saistits ar AIDS demences
kompleksu®' un CNS oportuinistisko infekciju®® *, retak tas ir izoléta HIV
infekcijas izpausme.> Lai arT 22 slimnicki, tostarp pirmie 15, bija HIV
inficéti un deviiem no tiem atbilstodi CDC kritérijiem? bija AIDS, bet v&l
astoi bija asimptomatiski HIV inficétie ar normalu CD4 $iinu skaitu asins,
nevienam no vipiem netika konstatéta demence vai fokalas izmaigas MR un
CT izmeklgjumos. P&c tam, kad 3is Tpatngjais kustibu traucgjumu sindroms
tika konstatéts ari HIV negativiem slimniekiem, HIV infekcijas primara
nozime sindroma attistiba tika izslégta. HIV negativi ir se$i no 28 pétijuma
iesaistitajiem slimniekiem (21 %).

Lai gan ar HCV bija inficgjusies visi pétijuma iesaistitie slimnieki, nav
zinams, ka tas izraisitu CNS bojajumu ar ekstrapiramidaliem traucgjumiem.
Arl aknu mazspgja un ciroze, kas palielina respiratoras gendzes Mn
neirotoksicitates iespgjamibu arodslimniekiem® un var biit saistita ar
ekstrapiramidala rakstura kustibu traucgjumiem’® *¢, p&tijuma iesaistitajiem
slimniekiem netika novérota. Nevienam no iem slimniekiem kliniski nebija
izteikta dzelte vai portalas hipertensijas simptomi. 14 slimniekiem (50 %)
tika veikts v&dera ultrasonogrifijas izmeklgjums, kurd dati par portalu
hipertensiju netika iegiiti, bet vél diviem slimniekiem hepatita norises
precize3anai tika veikta aknu biopsija, kas liecindja par hronisku aktivu
hepatitu bez noradém par aknu cirozi.

Lidzigi ka vispargja atkaribas slimnieku populacija,”’ ari efedrona
lictotajiem bieZi tika novérota ticksme uz alkoholismu un to pavadofa
alkohola polineiropatija.
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Astopiem slimniekiem tika pielietota medikamentoza terapija, kas visos
gadfjumos diemZel izradijas neefektiva. Zinot par vairakiem velksmlglem
helatoru terapijas rezultatiem arodnosacita Mn parkinsonisma terapija’,
diviem ,aktivajiem” efedrona lietotdjiem, kuriem simptomi turpinaja
progresét (Nr. 10 un 24), saskapa ar lietoSanas instrukciju® tika uzsakta
helatoru terapija ar CaNaDTPA. Slimnieks Nr. 10 sliktas Iidzestibas dg]
sapéma tikai tiTs medikamenta devas se$u dienu laika (viena deva satur 1g
CaNaDTPA). Lai gan Mn koncentracija asinis biitiski pazemindjas (par
28 %), sindroma kliniskaja noris€ nekdda pamanama uzlaboSanas vai
pasliktind$ands netika nov&rota. Slimnieks Nr. 24 sapéma desmit
medikamenta devas 15 dienu laikd. Mn koncentrdcija vina asinis
pazemindjas nebitiski (par 0,5 %), un arT vipam sindroma kliniskaja norise
nekada pamanama uzlabo§ands vai pasliktina§anas netika novérota.

Pirms slimnieku iesaisti§anas pétijjuma vairakiem no vipiem tika noteikta PS
diagnoze un uzsdkta terapija ar daZadiem atbilstoSas grupas
medikamentiem. Diviem slimniekiem tika pielietota levodopu saturofu
medikamentu terapija, kas nevienam nedeva nekadus slimibas gaitas
uzlabojumus un tapéc tika atcelta. ArT medikamentu atcel$ana neizraisija
nekadas izmainas — ne pozitivas, ne negativas. Levodopas neefektivitate §1
sindroma arstéSana atbilst pétljumu datiem par tas neefektivitati Mn
parkinsonisma gadijuma arodslimniekiem.”® V&l setiem slimniekiem
arstéSana tika pielietots amantadins. T2 lietoSana neizraisija ne pozitivu, ne
negativu efektu un tap&c tika atcelta. Ari amantadina atcel$ana nesaistijas ar
kadam izmainam kliniska sindroma norisg.

Medikamentozas terapijas neefektivitates d&] paSlaik tiek mekléti
risinajumi, lai wuzlabotu kliniska sindroma norisi, izmantojot
nemedikamentozas arstéSanas metodes. Saskapa ar §1 pétijuma darba grupas
secindjumiem®, ¥obrid pirmdm kartam ir apsverama dzila smadzegu
stimulacija (deep brain stimulation, DBS) smadzenu stumbra
pedunkuloponﬁnajé kodola (pedunculopontine nucleus, PPN). PPN DBS
lidz $im ir uzradijusi pozitivus rezultatus akmezuas £ostura1as nestabilitates
un kritienu mazina$anai parkinsonisma gadijuma."

8.2. Hipermanganémija asints un izmaipas MR attélos

Aprakstitajiem slimniekiem, 1paSi tiem, kuri turpindja aktivi lietot
narkotikas, bija paaugstinata Mn koncentracija asinis un MR attélos T1
uzsvertaja sekvenceé tika nove@rota hiperintensitite bazalo gangliju
struktiiras, galvenokart — GP.

Ta ka manganam piemit paramagnétika IpaSibas, tas paaugstina signala
intensitati T1 uzsvertas frekvences att€los tajas galvas smadzenu struktiiras,
kuras uzkrajas pirmam kartim GP un STN pars reticulata.® * Sadas
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izmaias ir raksturigas Mn neirotoksicitatei’” * * un tika noveérotas visiem

»aktivajiem” efedrona lictotajiem. Lidzigas izmaigas, tikai mazak
intensivas, tika novérotas ari slimniekiem, kas efedrona lieto$anu bija
partraukusi vismaz pirms gada vai ilgak. Tas saskan ar MR novérojumiem,
kas veikti Mn ieguvé un apstradé nodarbinatajiem péc toksiska agenta
ekspozicijas partraukanas.* Hiperintensitite bazilo gangliju struktiiras ir
noverota ari slimniekiem ar aknu mazsp&ju un cirozi®® ®, un ta var biit
saistita ar ekstrapiramidala rakstura kustibu traucGjumiem.’® Siem
slimniekiem parkinsonisma pazimes izzuda péc veiksmigas aknu
transplanticijas.® %

Slimniekiem, kuriem kustibu traucgjumi attistijas efedrona lietoganas laika,
at8kiriba no PS slimniekiem ari PET izmeklgjuma nigrostriatalajos traktos
presinaptiski nekadas nozimigas izmaipas netika atklatas.”” Tas liecina par
netrauc€tu dopaminergisko parvadi nigrostriatalaja sistéma un saskan ar
novérojumiem Mn arodslimnickiem un eksperimenta dzivniekiem, kuriem
kustibu trauc&jumi tika izraisiti, intravenozi ievadot Mn hloridu.®® ¢

Taja pa3a laika ne vienmér tika noveérota saistiba starp hiperintensitati
bazdlo gangliju struktiiras un kiinisko izpausmju izteiktibu. Slimniekiem,
kuri bija partraukusi lietot efedronu, raksturigas izmaipas MR attélos
samazinajds vai izzuda pavisam, tafu vigu neirologiskais stavoklis
neuzlabojas, bet lielakajai da]ai dinamika izvértéto slimnieku tika novérota
pat neliela parkinsonisma, Ipadi — akinézijas un distoniju, izteiktibas
pastiprinasanas. Tas liecina par paliekosu nervu $inu bojajumu pat péc Mn
koncentracijas normalizéSands, un ir iespgjams, ka hipermanganémija
darbojas ka palaidéjmehanisms ilgstofam neirodegenerativam procesam,
kas var turpinat attistities, arf normaliz&joties Mn koncentricijai audos.”®”!
Par permanentu $tinu bojajumu liecina arT §T pétijuma darba grupas veikto
funkcionalas MR izmekl&jumu dati.”?* Veicot MR traktografiju (diffusion
tensor imaging, DTI) 10 slimniekiem un izmeklgjuma rezultitus salidzinot
ar 15 kontroles grupa ieklautajiem veselajiem cilvékiem, tika novérota
raksturiga funkcion&jo3o traktu samazina3anas, kas skar premotoras garozas
zonas labaja puslodé un abpusgji medidli prefrontalo garozu (medial
prefrontal cortex).

$is  neiroanatomiskas izmainas norada uz bojdjumu galvenokart
prefrontalajds zonas, bet neskar primaros un sekundaros motoras garozas
laukus, un tas saskan ar kliniski novéroto, proti, slimnieckiem nav
piramidalas  sistmas bojajuma pazimju. Tadgjadi funkcionalas
neiroanatomiskas Ipatnibas apstiprina kliniski novéroto un liecina par
augstaka Iimepa kustibu kontroles traucgjumiem (higher-level motor

34/46



programming disorder), kas, ies‘})éj ams, saistiti ar prefrontalas garozas
kavéjosas funkcijas traucgjumiem. 3

Lidzigi ka slimniekiem ar Mn intoksikacijas nosacitu arodsaslim$anu,” arl
petljuma iesaistitajiem slimniekiem raksturigas izmainas bija konstat€jamas
tikai MR att€los, bet CT izmeklgjuma nekadas izmainas netika konstatétas.
8.3.  Sindroma patogenéze

Mangana neirotoksicitates avots acimredzami bija saistits ar KMnO,
izmantofanu metkatinona gatavoSanas procesd, kad tas tika izmantots ta
stipro oksidgjoSo Tpasibu dgl, lai efedrinu vai pseidoefedrinu parverstu par
metkatinonu (efedronu). Si reakcija parasti tika veikta majas apstaklos un
atkariba no pieejamibas par substratu tika izmantoti dazadi efedrinu vai
pseidoefedrinu  saturodi medikamenti. Neistenojot nekddus nozimigus
pasdkumus, lai attirtu efedronu no piemaisijumiem, $kidums, kas saturgja
KMnO, un etikskabes piemaisijumus, tika ievadits intravenozi vairakas
reizes diennakti, parasti — daudzas dienas péc kartas.”” Ta ka parenterali
ievaditais $kidums saturéja simtiem rei2u lielaku mangana koncentraciju',
salidzinot ar to, kas asinis nonak ar uzturu, manganu no organisma izvadoSo
mehanismu kapacitate nebija pietickama un tas uzkrajas, ari CNS, kur,
toksiski iedarbojoties uz bazalo gangliju struktiiram, izraisija aprakstitos
ekstrapiramidalas sistémas bojajuma simptomus.

Ir zinams, ka Mn ir nozimiga loma CNS attistiba un normala funkciongSana,
galvenokart ka fermentu superoksidismutazes un glutaminsintetazes
kofaktoram, tomér parmériga daudzuma tam ir toksiska iedarbiba.’® 7’ Kaut
ari Mn izraisita CNS bojajuma patogenétiskie mehanismi ir visai neskaidri,
tomér ir zinams, ka péc intravenozas Mn ievades ta pusizvades periods ir
getras reizes lielaks (aptuveni 40 dn) neka péc ekvivalentas devas slodzes,
kas uzpemta perorali.’ Tadgjadi pec atkartotas intravenozas efedrona
ievades asinis veidojas noturiga hipermanganémija, un tai sekojosa
mangana depong$ands audos, tostarp CNS bazalo kodolu struktiras. Sie
faktori arT izskaidro nove€rotas atSkiribas Mn koncentracija asinis un
izmainas MR izmekl&juma starp ,,aktivajiem” lietotdjiem, kuriem izmainas
bija vairak izteiktas, un tiem slimniekiem, kuri efedrona lieto$anu bija
partraukusi.

Sobrid ir aprakstiti divi iesp&jamie Mn neirotoksicitates mehanismi: $@inu
komponentu oksidacija ar taja nonakuSajiem reducgties gatavajiem
trisvértiga Mn>* kompleksiem un divvértiga Mn?* kavgjosa ietekme uz Ca*
atkarigo energijas metabolismu (adenozina trifosfata [ATF] producésanu)
mitohondrijos.”® Ari § pétijuma darba grupas novérojumi liecina par
mitohondriju strukturdalu bojajumu aprakstito slimnieku bazdlo gangliju
neironos un glijas §iinas.”
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Parenteralais narkotiskas vielas ievadifanas cel§ un stipra KMnO,
oksidgjo§a iedarbiba ari patogenétiski at¥kir $o sindromu no agrak
aprakstitajiem Mn neirotoksicitates gadijumiem, kas bija saistiti galvenokart
ar Mn oksidus saturofu Mn dalinu ieelpoSanu un uzsiik$anos caur
respiratoro sistemu.**®!

Nav zinams, vai KMnOj, stipra oksid€josa aktivitate ir papildu faktors, kas
izraisa viendabigo kustibu traucgjumu sindromu efedrona lietotdjiem. Ir
iesp&jams, ka metkatinona iedarbibai raksturigie psihostimulatoru efekti,
Tpadi — dopaminergisko terminaju stimulé§ana,® var pastiprinat Mn toksisko
iedarbibu uz bazalo gangliju struktiiram.

Veiktaja pétijuma tika aprakstiti neirologiski traucgjumi IVN lietotajiem,
kas izpauZas ka permanents ekstrapiramidalas sist€mas bojajuma sindroms
un ticami ir saistits ar Mn neirotoksicitati, kura saistita ar sintézes procesa
izmantoto substratu proporciju un atbilstoSu reakcijas apstak]u
nenodro§ina$ana un parmérigu neorganiska Mn nondk$anu asinis un
uzkrasanas audos, arT CNS.

Pétijuma dati parada sckas, kadas rada nekontroléta majas apstaklos
gatavota efedrona lieto§ana, un raisa diskusiju par plasi pieejamu narkotiku
sint€zei izmantotu medikamentu aprites kartibu.

9. Secinajumi

1. Efedrona lietotajiem aprakstitais kustibu trauc€jumu sindroms ir jauns
mangana parkinsonisma paveids un kliiski raksturojas ar dazadiem
ekstrapiramidalas sist€mas bojajuma simptomiem, no kuriem
raksturigakie ir posturdla nestabilitdte, dizartrija un akin€zija.

2. Kustibu traucgjumu sindroma iemesls ir toksisks ekstrapiramidalas
sisttmas bojdjums, ko izraisijusi nepilnigi atfirita, ar manganu
kontamin&ta, majas apstdklos paSgatavota surogatmetkatinona
(efedrona) licto§ana. Mangana avots injicgjamaja $kiduma ir kalija
permanganats, kas tiek izmantots narkotiku gatavoSanas procesa, lai
efedrinu vai pseidoefedrinu parveérstu par metkatinonu.

3. Aprakstitais sindroms parakliniski raksturojas ar hipermangan&émiju
asinis un paaugstindtu abpus&ju un simetrisku patologiska signala
intensitati T1 uzsvertajos attglos, kas atspogulo mangana depong&Sanos
CNS bazalo kodolu struktiiras, galvenokart globus pallidus, retak —
substantia nigralsubstantia innominata un vidussmadzepu prieksgjo
dalu zonas.
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4.

10.

Paraklinisko izmekl&jumu rezultati ir saistiti ar efedrona lietoSanas
intensitati: gan hipermangan€mija, gan izmainas MR attélos ir
izteiktakas ,,aktivajiem” lietotajiem.

Citas slimibas tie§i neietekmé aprakstitd kustibu traucgjumu sindroma
norisi, un komorbiditate ir saistita galvenokart ar noteiktajam
saslim$§anam — HIV un virushepatita C infekciju, kuru izcelsmge biitisks
faktors ir intravenozo narkotiku licto$ana. Lidzigi ka vispargja atkaribas
slimnieku populacija, ari efedrona lietotdjiem bieZi ir novérojams ari
alkoholisms un to pavadosa alkohola polineiropatija.

Ar péc efedrona lietoSanas partrauk$anas un tai sekojoSas mangana
koncentracijas samazina$anas vai pat normalizéSands slimnieku
kliniskais stavoklis neuzlabojas, bet vairuma gadijumu pat nedaudz
pasliktinas. Slimniekiem, kuri turpina efedrona lietofanu, kustibu
trauc&jumu sindroma izteiktiba pieaug vél vairak.

Praktiskie ieteikumi

Mangana neirotoksicitate nav kazuistiska slimiba, kas skar tikai ta
ieguve un apstradg iesaistitos arodslimniekus attistibas valstis, bet gan
aktuala slimiba arl misu regiona, kur ta ir saistita ar intravenozu
efedrona lietofanu. TapS&c mangana parkinsonisma iesp&amiba
jaapsver visas situacijas, kad slimnieka stavoklis liecina par abpusgju
un simetrisku ekstrapiramidalas sist€émas bojajumu un kliniskaja
sindroma prevalé posturala nestabilitite, akinézijas un dizartrija.
Mangana parkinsonisma iespgjamiba ir Tpa§i augsta, ja minétie
simptomi skar slimnieku:

a. kurs§ ir gados jauns,

b. kuram ir zinama narkotiku lieto§ana anamngzg,

c. kuram ir virushepatita C infekcija,

d. kuram ir HIV/AIDS.
Lai korekti noteiktu mangana parkinsonisma diagnozi, ir nepiecie§ams
veikt MR izmekl€jumu galvas smadzeném. Bilaterala un simetriska
hiperintensitate T1 uzsvértaja sekvencé globus pallidus un retak ar
substantia nigra/substantia innominata un/vai vidussmadzenu priek3gjo
daju zonas ir augsti specifiska un liecina par mangana akumulé$anos
CNS. Tomér ar1 normala MR atradne neizslédz mangana
parkinsonisma iesp&jamibu, Ipas§i slimniekiem, kuri efedronu nav
lietojusi vismaz vienu gadu. CT izmantoSana diagnozes noteik§anai nav
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lietderiga, ta ir izmantojama vienigi diferencialdiagnostiskos noliikos,
ja MR nav pieejama.

Mangana noteik3ana asinis ir v€lama visiem slimniekiem, kuriem ir
aizdomas par mangana neirotoksicitati, jo hipermanganémija asinis ir
sindromam augsti specifiska, tom&r metodes plasaku izmantoSanu
ierobeZzo tehniski sareXgitais process, un specifiski aprikotas
laboratorijas nepiecie$amiba. Ari normala mangana koncentracija asinTs
neizslédz mangana parkinsonisma iespgjamibu, Tpasi slimniekiem, kuri
efedronu nav lietojusi vismaz vienu gadu.

Mangana neirotoksicitatei efedrona lietotdjiem ir augsta komorbiditate
ar virushepatita C un HIV infekcijam, tap&c visiem slimnickiem,
kuriem ir diagnostic&ts mangana parkinsonisms, ir lietderigi piedavat
veikt atbilsto$us izmeklgjumus.

Paslaik nav zinama neviena efektiva — ne medikamentoza, ne
nemedikamentoza — mangana parkinsonisma arst€Sanas metode, tap&c
slimniekiem jebkadu specifisku medikamentu, ari pretparkinsonisma
lidzeklu, nozim&Sana nav lietderiga, izpemot kliniskos péetijumus.
Slimnieku apripg ir nozimigi arstét blakusslimibas, ja tadas ir, ka arl
piemérot sociala un psihologiska atbalsta pasakumus.

Slimnieki jainformé par augstu varbiitibu, ka slimibas gaita vél vairak
pasliktinasies, ja vipi turpinas lietot efedronu. Tapat viniem
Japaskaidro, ka arT péc efedrona lietofanas partraukSanas kustibu
trauc&jumi var progresét, ipa§i — pirmo seSu ménesu laika pec pirmo
simptomu paradiSanas.

Ta ka pétijuma dati pardda smagas sekas, kadas rada nekontroléta
majas apstaklos gatavota surogatmetkatinona — efedrona lictoSana, tas
raisa diskusiju par pla§i pieejamu narkotiku sintézei izmantotu
medikamentu aprites Kartibu. Tapat Sie dati var tikt izmantoti
sabiedribas informéSanai par narkotisko vielu lietoSanas izraisitajim
sekam.
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2. Introduction

Parkinsonism is an akinetic type of motor disorder syndrome caused by
injury of the extrapyramidal system which clinically manifests as loss of
movement (oligo- and bradykinesia) and it is accompanied in different
stages of the disease by tremor, muscle rigidity, balance, vegetative and
psychical disorders.

Extrapyramidal disorder is a relevant group of neurological syndromes and
the most common cause for it in physician’s daily life is Parkinson’s disease
(PD). PD is a degenerative central nervous system (CNS) disorder,
predominantly seen in persons over 50 years of age and being the cause of
serious functional restrictions and economical effects.

However damage of the extrapyramidal system is caused not only by
degenerative CNS disorders bet also a range of different pathological
conditions triggered by CNS injury, cerebrovascular diseases,
neuroinfections, various toxic substances and use of certain groups of
medication.

This material overviews extrapyramidal system damage syndrome in drug
addicts, which occurred after homemade ephedrine or pseudoephedrine
based narcotic substance — ephedrone (methcathinone) intravenous
injection. Clinically this syndrome considerably differs from motor disorder
seen in PD. Even though initially it was associated with neurological
complications caused by HIV/AIDS due to fact that first participants of the
study were HIV-positive, however, recognition of the syndrome in HIV-
negative patients and subsequent thorough examination suggested that this
syndrome has to be classified as parkinsonism, caused by toxic effects of
manganese (Mn). Moreover the clinically depicted extrapyramidal motor
disorder in ephedrone users resembles the syndrome, which is described in
workers of manganese mining and manufacturing industry.

3. Research novelty

Up to now the consequences of systematic use of narcotic substances
belonging to stimulant-group were mainly related to direct and indirect drug
effects, for the most part on CNS, liver and immune system.” Patients
portray a characteristic astenisation and development of underlying psychic
diseases, toxic and infectious damage of the liver as well as hepatitis C
infection and HIV/AIDS. There are less frequent reports concerning
cardiovascular disorders like heart failure or stroke. Although it is well
known that stimulant-group narcotic substances have a toxic impact on CNS
dopamine receptors*®, permanent motor disorder in drug abusers are




reported on rather rare occasions. Up to year 2003, when the syndrome
research in Latvia was initiated, no reports on motor disorder in ephedrone
users had been published and up to this moment only separate reports,
focusing mainly on motor disorder cases in particular drug abusers from the
former USSR territory, have emerged®', however owing to the freedom of
migration and internet resources containing easily accessible information on
drug production process, the first reports on several cases of motor disorder
in ephedrone abusers in Turkey emerged in year 2009 including patients,
who had not left the territory of the former USSR."

Thus the key novelty of this study concerns depicted motor disorder
research among intravenous drug addict (IVD) population, which has not
been depicted yet, resulting in knowledge which would be ground for
understanding extrapyramidal syndrome clinical specific features and
pathogenetic mechanisms, thus building a base for developing methods that
would potentially correct the existing disorder.

Taking into consideration that motor disorder caused by ephedrone use have
a considerable effect on patients activities of daily life and capacity for
work, the importance of the issue of the study is increased not only by
social and medical interest concerning consequences caused by use of
narcotic substances, but also the direct and indirect expenses for their
treatment and disability, which is determined by the enormous number of
drug abusers.'*"?

4. Aim of the study, objectives of the study and
hypotheses
4.1. Aim of the study

To research specific features, pathogenesis and course of motor disorder
syndrome in intravenous drug — ephedrone (methcathinone) users.

4.2. Objectives of the study

1. Perform motor disorder syndrome clinical and neurological assessment
in ephedrone users in a structural and detailed manner.

2. Assess association of motor disorder syndrome with paraclinic
examination data: blood manganese concentration and changes in
magnetic resonance imaging of the brain.

3. Assess comorbidity in ephedrone users with motor disorder syndrome.
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4. Assess the course and prognosis of motor disorder syndrome in
ephedrone users during follow-up evaluation of the patients.

5. Work out practical guidance for parkinsonism, which has developed in
ephedrone users, early diagnostics, treatment and evaluation of
prognosis.

4.3. Study hypotheses

1. Movement disorder in ephedrone abusers is related to toxic
extrapyramidal system damage caused by use of homemade
methcathinone (ephedrone), which has been contaminated with
manganese.

2. The development of extrapyramidal syndrome is related to
hypermanganemia and subsequent deposition of manganese in tissue,
i.e., CNS basal nuclei, which is detected by magnetic resonance
imaging as pathological intensity signal in corresponding brain
structures on T1-weighted images.

3. Comorbidity in ephedrone users with motor disorder syndrome is for
the most part related to intravenous drug abuse determined diseases —
HIV and hepatitis C infection.

4. Further ephedrone abuse may worsen intensity of motor disorder
syndrome. Despite the discontinuation of ephedrone use and/or
chelation therapy implementation and manganese level depletion or
even success in achieving normal manganese levels, the clinical
condition of patients does not improve.

4.4. Structure of doctoral thesis and personal contribution of
author

Doctoral thesis is written in Latvian language. It has a classical structure,

consisting of introduction, literature review, description of materials and

methods used, results, discussion, conclusions and list of references — a total

of 142 pages. Appendix consists of analytical illustrative material of 16

figures, 15 tables, 16 charts, as well as four samples of assessment scales

used.

Reference list comprises of 279 publication titles.

The author has independently carried out clinical evaluation of all the

patients enrolled in the study, filled in specifically developed and

particularly study adjusted questionnaire schemes and single-handedly

performed processing of acquired results and interpretation of clinical data.
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4.5. Ethical aspects

Prior to enrollment in the study patients were acquainted with the written
information form conceming the study and signed informed consent in
order to take part in the study. Positive approval of the study was provided
by the Ethics Committee of Riga Stradins University.

5. Materials and methods

5.1. General description and patients enrolled

In cooperation with several RSU clinics and University of Oxford scientists,
a prospective and descriptive study was carried out in order to establish
specific characteristics of motor disorder in intravenous drug users. During
the time period of year 2003 till year 2009, 28 intravenous ephedrone users
were enrolled in the study, including 23 men and 5 women of 23 to 47 years
of age, who had developed characteristic motor disorder syndrome with
gait, speech and handwriting impairment.

Patients were acquainted with a written information form about the study
and signed informed consent in order to take part in the study. Positive
approval of the study was provided by the Ethics Committee of Riga
Stradins University.

12 patients (43 %) who admitted having used ephedrone during the previous
year were identified as “active” users, but 16 patients (57 %) were identified
as ,,former” users. They reported cessation of ephedrone use for at least a
year.

Patient examination took place in close coordination between several RSU
clinics: clinical examination and laboratory tests were carried out at ICL,
brain MRI imaging was performed in RECUH ,,Gailezers”, and blood
manganese levels spectrometric analysis — at Institute of Occupational
Safety and Environmental health Laboratory of Hygiene and occupational
diseases.

8.2. Clinical examination
5.2.1. Neurologic examination
5.2.1.1.  General neurologic examination

Patient clinical neurologic examination was performed by study author.
According to general standards inquiry concerning patients’ current
complaints and motor disorder, drug use and history of other diseases was
obtained and recorded systematically and in a descriptive manner. Patient
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neurological examination was performed according to generally accepted
scheme®. All the disorders according to assessor’s experience were graded
in four classes: 0 — normal, 1 — slightly marked, 2 — moderately marked and
3 _ marked disorder. Moderately marked and marked disorders were
characterized as clinically significant, but slightly marked — as clinically
insignificant impairments.

52.1.2. Clinical examination of parkinsonism

Apart from general patient neurological examination the following
characteristic symptoms of parkinsonism: akinesia, rigidity, tremor at rest,
postural instability and gait, speech and handwriting impairment were
evaluated and graded in four classes: 0 — normal, 1 — slightly marked, 2 —
moderately marked and 3 — marked disturbance.

5.2.1.3. Parkinsonism rating scales

In order to systemize the severity of disturbances established, broad range
PD objective rating scales were used:

52.1.3.1. UPDRS

Unified Parkinson’s Disease Rating Scale (UPDRS).?! UPDRS consists of
31 sections, describing main PD symptoms and difficulties of activities of
daily life in a well structured manner. Every section consists of 5 possible
answers (0 to 4), where 0 identifies normal condition, but 4 - maximal
possible disorder. Total value of score ranges form 0 to 176, the greater the
score, the more marked the degree of disturbance.

52.13.2. HYS
Hoehn and Yahr scale (HYS).?? HYS is a six section scale describing the

stage of the disease in general. It consists of six stages from 0 to 5, where 0
indicates condition when no signs of disease are traceable.

52.1.33. ADL

Schwab and England Activities of Daily Living Scale (ADL).” This is an
cleven section scale describing the level of patient’s independency
concerning activities of daily living in percentage scale ranging from 100 %
to 0 %.

5.2.2. Mental state evaluation

In order to examine patients cognitive function impairment, Mini-mental
State Examination (MMSE) scale is used.?* It comprises of 11 subdivisions,
which are combined in five sections. Maximal score possible is 30. Score
below 24 indicates cognitive impairment; score below 20 indicates
dementia or needs differentiation from acute consciousness disorder,
schizophrenia or marked depression.25

10/46




5.2.3. Follow-up assessment
Of 28 study participants re-examination was possible in 18 (64 %) patients.

Follow-up assessment included systematic general neurological and
parkinsonism evaluation according to scheme previously described, i.e.,
including parkinsonism rating scales and MMSE. For a wholesome
perception of the development of symptoms patient examination video data
— recorded during the first visit and following examinations — were
compared.

5.3. Motor disorder co-morbidity identification

Information concerning co-morbidity was attained by structural evaluation
of patient’s questionnaire (history) data, primary medical documentation
(case history and out-patient care data), clinical examination, magnetic
resonance and laboratory test results from both — first visit examination as
well as follow-up evaluation.

Diseases were divided in five groups applying International Classification
of Diseases, ICD-10.%® According to this gradation only diseases evaluated
as clinically significant were classified, i.e., their effects caused or had
caused long-term influence on patient’s health, and/or activities of daily life
or could be potentially associated with motor disorder. Clinically
insignificant conditions and diseases were not recorded.

5.4. Laboratory testing

5.4.1. Blood and serum parameters

Performing clinical analysis of patient blood and serum samples, the
following parameters were evaluated: anti-HIV and anti-HCV antibodies,
CD4 counts, copper serum levels, ceruloplasmin, alanine transaminase
(ALAT), alkaline phosphatase, albumin and prothrombin. All the
parameters were measured at ICL certificated laboratory,

5.4.2. Blood manganese level detection

Patient venous blood samples were collected in tubes ‘containing lithium-
heparinate and immediately frozen and stored in -18°C temperature till
analysis. Blood manganese concentration was measured at RSU Institute of
Occupational Safety and Environmental health Laboratory of Hygiene and
occupational diseases.

All the measurements were performed by single specialist. The recognized
upper limit of normal for manganese was 209 nmol/l (198+11).%
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5.5. Magnetic resonance imaging of the brain

Brain MRI was performed using GE 1.0 T Signa Horizon LX High-speed
system applying head reel according to standard evaluation protocol with
slice thickness of 5 mm and interval of 1,5 mm. Images were analyzed by
one particular neuroradiologist, who was aware of the clinical syndrome,
but uninformed about whether images were from ,active” or ,former”
ephedrone users.

In addition to general patient MRI description, pathological signal
hyperintensity on T1- weighted sequence was analyzed separately as well
and graded in four categories: 0 -normal, 1 — mildly hyperintense (agrees
with signal intensity in capsula interna), 2 — moderately hyperintense (signal
intensity between 1 and 3) and 3 — severely hyperintense (signal intensity
agrees with fat tissue signal intensity).

6. Statistic methodology

Descriptive statistical methods were applied for describing the groups.
Measures of central tendency: arithmetic means, arithmetic mean of the
maximum and minimum values were calculated depending on the variable.
Dispersion results were measured to fall within one standard deviation
(SD). Parameter relative expressiveness was calculated dividing sum of
parameter values with parameter frequency (number of cases).

Prior to selection of method for data analysis it was determined whether the
test statistic follows a normal distribution, applying measures of asymmetry
(skewness) and excess (kurtosis). If either of these parameters denied a
normal distribution, non-parametric Wilcoxon Signed-Rank test was
applied. If both parameters indicated normal distribution, two-sample t-test
was applied to determine the equality of two population means, but for
single variable determination among patients upon repeated evaluation
paired t-test was applied. Z, T and p values were rounded to three decimal
places. Results were interpreted as statistically significant when p < 0,05.

All of the calculations were performed using computerized NCSS (Number
Cruncher Statistical System) 2001 and PASS (Power Analysis and Sample
Size) 2002 version.
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7. Results

7.1. Study population general description and individual
description of patients

15 patient were identified at Infectology Center of Latvia (ICL)
Departments of HIV/AIDS as all of the patients were HIV-positive and
initially this syndrome was related to the neurological findings of
HIV/AIDS. 13 patients were identified afterwards; six of them were HIV-
negative. Two of the HIV-negative patients were forwarded to ICL general
profile neurological departments, one searched for help at ICL concerning
HCV infection, but two more patients were informed about the opportunity
to take part in the study by previously enrolled patients.

7.1.1. Timing of ephedrone use and onset of first neurologic
symptoms

12 patients (43 %) enrolled in the study admitted having used ephedrone

during the period of last year and were referred to as ,,active” users, but 16

patients (57 %) denied having used ephedrone during the last year and they

were referred to as ,,former” users.

Summarizing case history it was found that symptoms developed on
average 6,4 + 5,3 (Max 20; Min 0) years after initiation of ephedrone use.

In majority (22/28; 79 %) of patients the onset of morbidity set in with gait
disturbances, experiencing particular difficulties when moving backwards
or getting out of car, however five (18 %) patients noted voice tone
alterations as the first symptom accompanied by speech impairment. One
patient (Nr. 27) with slightly marked disease symptoms reported finger
movement slowness and episodic cramps affecting shin and shoulder
muscles. Usually disorder was of rapid progression and in the period of few
months to a year 27 (96 %) patients developed both gait and speech
impairment of different grades.

7.1.2. Disability at the time of diagnosis

At the point of setting diagnosis 13 (46 %) patients had marked motor
disorder — falling at least once a day —including a patient (Nr. 3) who moved
in a wheelchair. One of the patients (Nr. 22) was able to cycle, however
noted significant difficulties in getting on and off the bicycle. Five patients
(18 %) experienced speech impairment and in one of them (Nr. 5)
impairment was severely marked allowing him to communicate exclusively
by pointing out letters in the alphabet. Four patients (14 %) noted temporary
swallowing difficulties, however compared to speech impairment
difficulties to swallow were slightly marked and did not cause significant
difficulties when swallowing food and/or drink.
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None of the participants reported a decline in intellectual function.

7.2. Results of clinical examination
7.214. Neurologic examination
7.2.1.1.  General neurologic profile changes

During general neurological examination pathological alterations were
reported by 27 patients (96 %), however only in 13 patients (46 %) they
were classified as moderately marked or marked. In rest of the patients
findings were clinically insignificant.

Visual fields, eye-ball and voluntary facial movements were normal in all of
the patients. Voluntary and reflex palatal movements were normal. No
palmomental reflexes were present in any patient.

None of the patients presented with upper or lower extremity paresis. No
clinically significant disturbance completing Romberg test or cerebellar
dysmetria was found in any patient.

Upper extremity tendon reflexes were not clinically significantly altered in
any patient, whereas alteration of tendon reflexes of the lower extremity
were the most frequently found pathological symptom — present in 18
patients (64 %): eight patients (29 %) presented with hyporeflexia,
including clinically significant in five cases, all of these patients shared a
history of alcohol abuse, but ten patients (36 %) presented with
hyperreflexia, including five clinically significant cases and associated with
foot dystonia. Babinski reflex was not found in any patient.

Various sensation impairments were present in 14 patients (50 %), however
only six of them were evaluated as clinically significant: “sock” dysesthesia
was found in three patients, all of them had a history of alcohol abuse, but
clinically significant vibration sensation diminishing was found in six
patients, four of them had a history of alcohol abuse. Clinically significant
neurological examination findings are given in Chart 1.
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Chart 1. Clinically significant neurologic examination findings

7.2.1.2.  Parkinsonism clinical profile

7.21.2.1.  Akinesia

Akinesia predominantly moderately (16/28, 57 %) or slightly marked
(11/28, 39 %), was the most common parkinsonism symptom present.

25 patients (89 %) had a characteristic hypomimic facial expression and
generally slowed movement and speech.

All of the patients had a slightly slowed finger movements (thumb —
pointing finger opposition), bet the major symptom was decrease in
amplitude. More severe slowness of movements and decrease of amplitude
was present when modification of test was performed and patient was asked
to complete the test opposing thumb to other fingers as well (thumb —
pointer, thumb — middle finger, thumb — ring finger, thumb — pinky and
repeating the sequence in reverse order).

20 patients (71 %) presented with alternating hand movements with
characteristic slight slowness of movements and a tendency of involving
shoulder joint in abduction — adduction movements.

7.2.1.2.2.  Rigidity

None of the patients demonstrated rigidity and associated “cogwheel”
phenomenon.

72.1.2.3.  Tremor at rest

No tremor at rest was present in any patient, however three patients (11 %)
presented with slight postural tremor.
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7.2.1.2.4.  Postural impairment and gait

Postural and gait impairment was most strikingly present with the
extrapyramidal disorder. Gait impairment was present in 27 patients (96 %)
and in most cases (24/28, 86 %) impairment was marked or moderately
marked and was the major cause for difficulties concerning activities of
daily living.

Only one patient (Nr. 27) had retained normal ability to walk, but three
more patients (11 %) had slight gait impairment.

22 patients (79 %) presented with a forward tilt of the trunk from the hips
on standing but did not have a hunched shoulder posture characteristic with
PD.

23 patients (82 %) held their arms slightly abducted from the sides when
walking, with reduction or loss of arm swinging. 21 patients (75 %)
presented with foot dystonia. When moving forward patients tended to walk
on the balls of the feet seemingly falling forward into the next stride, and
sometimes with inversion of the ankle. Patient gait presented with
propulsions, i.e., when walking stride had a tendency to shorten with every
step, if there was no support, falling was inevitable. When attempting to
turn, 24 patients (86 %) took a corrective step sideways to preserve balance.
22 patients (79 %) sat down from a standing position by deliberately placing
themselves in front of the seat and gently flexing their knees until they fell
backward. The most severe disturbance was evident with moving
backwards. 13 patients (46 %) had lost the ability to move backwards, but
nine (32 %) fell backwards after the first few steps. Only five (18 %)
patients were able to move backwards, using short and uncertain steps.
Patient using a wheelchair (Nr. 3) had difficulties moving in reverse,
although he was able to forward the wheelchair without significant
difficulties.

7.2.1.2.5. Speech impairment

26 (93 %) patients developed speech impairment of different severity. Six
patients (21 %) experienced insignificant speech disturbance which was
mainly present as diminished speech volume.

14 patients (50 %) presented with moderate severity speech disturbance, but
six patients (21 %) demonstrated significant speech disorder. In one of them
(Nr. 5) disturbance had resulted in muteness and patient was only able to
communicate by pointing out letters in the alphabet.

Speech impairment did not agree with typical pseudobulbar or cerebellar
dysarthria, it however took a form of ability of delivering individual sounds,
but patients were unable to link them together in a word.
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Characteristic was the patients’ inability of enunciating a sequence of
consonants, for example, ,,p”, ,,b”, ,,m” or ,1”, ,.g”, ,.k”, even when each
individual consonant sounded accurately.

7.2.1.2.6.  Handwriting impairment

Handwriting impairments were evident in 23 patients (82 %). Six patients
(21 %) had slight handwriting disturbance which mainly presented as slow
writing and/or micrographia. 11 patients (39 %) experienced moderately
marked writing disturbance, when slow handwriting and moderate
micrographia was accompanied by frequent use of block letters or written
letters each drawn separately.

When writing, patients presented typical progressive micrographia, i.e., the
following letter of each word became tinier than the previous. In six patients
(21 %) handwriting disturbance severity had caused loss of ability to write
or their handwriting was practically illegible.

The following Chart summarizes most characteristic extrapyramidal
disturbances in study patients by frequency and relative severity (Chart nr
2).
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Chart 2. Relative expressiveness of extrapyramidal disturbances

7.2.1.3.  Parkinsonism rating scale results

7.21.3.1. UPDRS

Syndrome severity score according to UPDRS was on average 38,8 + 12,9
(Min 5, Max 59) which, taking into account that none of the patients
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presented with disorder according to maximum score in the rigidity and rest
tremor domain (UPDRS section Nr. 16, 20, 22, maximal score ranging form
0 to 44), is interpreted as moderately marked or marked movement disorder
syndrome. In only four patients (14 %) UPDRS score was less than 24,
corresponding to slightly marked disturbance.

UPDRS I domain “Mentation, behaviour and mood” demonstrated average
score of 3,2 + 2,1 (Min 0, Max 9) and it had the least effect on total UPDRS
evaluation. The most frequent presentation was that of slight to moderate
severity disturbance in domains measuring depressive mood and loss of
motivation/initiation.

UPDRS II domain ”Activities of daily living” demonstrated average score
of 14,5 + 4,9 (Min 1, Max 24). Although the absolute score of this domain
was below ITI domain results, taking into consideration the relatively lowest
point, this is the domain which represents the severity of disturbances. The
most frequently evident impairment was related to domain measuring
speech, handwriting, gait changes and falling.

UPDRS results
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Chart 3. Patients’ distribution regarding UPDRS total score

UPDRS III domain “Movement assessment” results made up more than half
of the total UPDRS score and was on average 21,0 + 8,6 (Min 2, Max 34).
The most frequently evident impairments were related to sections
measuring speech and agility disorder, facial expression, posture, gait and
postural stability. Since patients did not present with disturbance in sections
measuring rigidity and rest tremor, this information was the least helpful for

reflecting the severity of disorders.
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7.2.13.2. HYS

According to HYS, syndrome severity was on average 3,4 + 0,8 (Min 2,
Max 5), which is generally characterized as moderately to severe disease
stage. Most of the patients (23/28, 82 %) presented with disorder
corresponding to HYS stage III and IV, indicating bilateral disturbance with
moderate or significant effect on activities of daily living. Three patients
(11 %) presented with disturbances of severity corresponding to stage I —
activities of daily living difficulties were insignificant, but two patients
(7 %) experienced significant disturbance, being unable to walk without
assistance (HYS stage V).
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Chart 4. Patients’ distribution regarding HYS

7.21.33. ADL

According to ADL, difficulties of daily living score was on average 59 + 18
% (Max 90; Min 30), which suggests that the overall self care-level
involves difficulties concerning all the daily activities when up to half of
daily chores need to be assisted. 11 patients (39 %) were independent (ADL
270 %), six patients (21 %) presented with some dependency and need for
slight assistance ADL =60 %), but eight patients (29 %) with ADL score of
<40 % were practically totally dependent mainly due to gait disturbance and
postural instability.




ADL results
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Chart 5. Patients’ distribution regarding ADL

7.2.2. Mental state assessment results

None of the patients enrolled in the study presented with cognitive function
worsening. 22 patients were assessed applying MMSE. Only one of them
presented with cognitive deficit symptoms. According to MMSE, cognitive
function score was on average 27,5 % 2,6 (Min 18, Max 30) and indicating
normal performance. One of the patients (Nr.15) had a MMSE score of 18
resulting form poor educational background (incomplete elementary
education, significant reading and writing difficulties) and diminished
intellectual level since childhood. No patient demonstrated disturbance in
categories ,,Orientation”, ,,Registration”, ,,Recall”. A few of the patients
presented with inaccuracy when performing serial sevens from category
LAttention and calculation”, but patients with writing disturbance
demonstrated inaccuracy while writing a sentence and drawing figures
shown from category ,,Language”. Although six remainder patients did not
undergo MMSE, no significant disturbance in these patients was found
during UPDRS evaluation in sections ,JIntellectual impairment” and
“Thought disorder”.
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Chart 6. Patients’ distribution regarding MMSE

7.2.3. Patients’ condition changes throughout the study

Of 28 study patients repeated examination was applicable to 18 patients
(64 %). Follow-up evaluation was possible for those patients, who searched
for help at ICL repeatedly, usually based on need for HIV infection or
hepatitis control or treatment. Thus patients were examined during different
periods of time following initial evaluation (on average 31,5 + 14,8 months,
Min 3, Max 59) and paraclinic examination data reevaluation was not
possible in all of the patients. Repeated brain MRI was performed in nine
patients (9/18, 50 %), but Mn blood concentration was analyzed in 17
patients (17/18, 94 %). Examination finding results are given in respective
chapter.

Of nine patients recorded as ,,active” ephedrone users during the initial
evaluation four patients (4/9, 44 %) reported cessation of ephedrone use, but
five patients admitted further ephedrone use. Nine patients having denied
ephedrone use for at least a year during the first visit denied having resumed
drug abuse upon repeated examination,

7.23.1.  General neurologic profile at follow-up

Overall, significant changes in patients’ general neurological status were not
detected (Z=0,765, p=0,444). None of the patients presented with changes
of the visual field, eyeball movements and voluntary facial movements -
matching initial examination findings. Voluntary and reflex palatal
movements were normal in all patients. One patient (Nr. 18) had developed
a periferic type paresis of the right lower extremity associated with
traumatic n.peroneus damage, no other patient presented with paresis of the
extremities. There were no notable palmomental reflexes in any patient.
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the most commonly detected pathologic symptoms in study patients. Even
though they were demonstrated by 13 patients (13/18, 72 %), severity of
disturbance had not significantly changed compared to initial evaluation
(patellar reflex T=-0,369, p=0,717; Achilles reflex T=0,000, p=1,000).
Various types of sensation impairment were detected in 10 patients (10/18,
56 %). Even though one of the patients demonstrated serious worsening in
superficial sensation (Nr. 18, traumatic n.peroneus damage), and one more
patient had a significant worsening of vibration sensation (Nr. 14, alcoholic
polyneuropathy), compared with initial evaluation, overall, significant
abnormalities were not observed (pain sensation Z=1,005, p=0,315;
vibration sensation Z=0,709, p=0,478).

7.2.3.2. Parkinsonism symptoms at follow-up

Despite the lack of reported considerable change in motor disorder, in most
of the patients (12/18, 67 %) worsening of parkinsonism symptoms by one
scoring point was estimated in at Jeast one group of symptoms and this
alteration was evaluated to be statistically credible (Z=3,153, p=0,002).
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Presentation of parkinsonism symptom worsening was more common 4/5,
80 %) in patients who continued ephedrone use after initial evaluation. The
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most common finding was increase of akinesia (Z=2,236, p=0,025) and foot
dystonia (Z=2,000, p=0,046), less common — worsening of postural
instability (T=-1,000, p=0,331) and speech impairment (Z=0,577, p=0,564),
but no worsening of handwriting was notable in any patient. One of the
patients (Nr. 5) demonstrated traces of rigidity, which had not been detected
during initial assessment in any patient. Likewise, during first evaluation,
rest tremor was not found in any patient.

7.2.3.3. Parkinsonism rating scale results at follow-up

UPDRS, HYS and ADL scale results were repeatedly evaluated in all 18
patients where follow-up examination was applicable.

7.2.3.3.1.  UPDRS results at follow-up

Severity score of the syndrome according to repeated UPDRS was on
average 43,9 + 10,3 (Min 29, Max 60), which was on average by 0,9 + 3,7
more per patient compared to initial evaluation result and despite failing to
reach statistically credible result (T=-1,097, p=0,28), it still supports
tendency of syndrome coarse worsening. In patients who carried on
ephedrone use following initial evaluation, UPDRS score had a more
dramatic increase — on average by 2,0 + 3,8 (Z=0,817, p=0,414).

The greatest effect on increase of score had changes in UPDRS III domain
“Motor examination” — score per patient had an average increase of 1,1 +
2,7, but in patients who continued ephedrone use the increase was by 2,6 +
2,8 (Z=1,697, p=0,090, punilatera=0,049) (Chart 8).
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Chart 8. Rating scales at follow up. UPDRS and HYS showed tendency of syndrome
coarse worsening but results did not reach statistical significance
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7.2.3.3.2. HYS results at follow-up

Severity of parkinsonism according to repeated HY'S was on average 3,8 +
0,7 (Min 3, Max 5), which exceeded primary evaluation results by an
average of 0,1 + 0,5 and indicated increase in parkinsonism severity (T=-
1,000, p=0,331). Patients who continued ephedrone use following initial
evaluation had a greater increase in HY'S score — on average by 0,2 + 0,4
(Z=1,000, p=0,317) (Chart 8).

7.2.3.3.3. ADL scale results at follow-up

According to repeated ADL difficulties of activities of daily living score
was on average 51,1 + 16,4 % (Max 80; Min 30), which unlike UPDRS and
HYS score indicated a decrease in severity of daily activity difficulties by
average of 3,3 = 84 % (T=1,683, p=0,111) and was interpreted as
improvement of patient adaption to completion of activities of daily living.
Even though in patients who continued using ephedrone after first
evaluation there was an increase in scores for activity of daily living, it was
less marked and according to ADL was increased on average by 2,0 + 8.4 %
(Z=0,577, p=0,564) (Chart 8).

7.2.3.4. Mental state evaluation at follow-up

Upon repeated evaluation MMSE was performed in all 18 patients, but
comparative evaluation was only possible in 11 patients as seven patients
did not undergo MMSE during initial examination. According to MMSE
cognitive function score was on average 29,1 + 1,5 (Min 25, Max 30),
which indicates normal performance. Comparing the results, repeated score
exceeded the result of initial examination on average by 1,1+ 0,9 and did
not indicate worsening of the cognitive function (Z=2,743, p=0,006).
Similar tendency was detected in patients who continued ephedrone use
following initial evaluation — MMSE score increased by an average of 1,4+
0,5 (Z=1,890, p=0,059, Puniiatersi=0,029) (Chart 8).

7.3. Syndrome co-morbidity

All of the patients enrolled in the study beside ephedrone addiction and
motor disturbance syndrome suffered from other co-morbidities as well.
7.3.1. Infectious diseases

All patients were positive for hepatitis C virus (HCV), and had acquired it
by IVD use, however none of them demonstrated either clinical or
paraclinical signs of liver cirrhosis.

Of 28 patients enrolled in the study 22 (79 %) were HIV-positive.
According to CDC classification®® ten of the patients (45 % of HIV-positive




patients) had AIDS, but eight patients (36 %) were asymptomatic HIV-
positive patients with normal CD4 counts. The most common HIV-
associated symptomatic conditions were diagnosed to be lung tuberculosis
(6/22, 27 %), criptococcal meningitis (3/22, 14 %) and specific pneumonia
(3/22, 14 %).

Some of the patients also had a history of pyelonephritis (1/28, 4 %),
lambliasis (1/28, 4 %) and hepatitis A virus infection (1728, 4 %).

7.3.2. Addictions

Beside ephedrone addiction eight patients (8/28, 29 %) were recognized to
have other substance addiction. Seven patients (7/28, 25 %) were noted to
suffer from alcohol overconsumption and one (1/28, 4 %) — from opiate
addiction.

7.3.3. Psychic diseases, neurologic diseases and head injury
Five patients (5/28, 18 %) had a history of concussion of the brain. Five
patients (5/28, 18 %) were found to have alcoholic polyneuropathy and one
(1/28, 4 %) was diagnosed with n. peroneus traumatic damage.

Persistent depressive condition was recorded in one patient (1728, 4 %).
7.3.4. Internal diseases

History of clinically significant non-infectious internal diseases was
recorded in nine patients (9/28, 32 %). Five patients (5/28, 18 %) had a
history of septic endocarditis in association with IVD use and four patients
(4/28, 14 %) — duodenal ulcer.

One patient had a history of ileus with subsequent surgical treatment given
in section ,,Other diseases”. The most significant comorbidities are given in
Chart 9.
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Chart 9. The most significant co-morbidities. Other diseases were rare (<5%)
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7.4. Laboratory test results

7.41. Blood and serum test results

Of 28 patients enrolled in the study 22 (79 %) were positive for anti-HIV
antibodies. In three of them (14 %) CD4 cell count per mm° was lower than
200, in nine (41 %) — it was between 200 and 499, and for the rest 10 (45
%) — 500 or more.

All patients were positive for hepatitis C virus (HCV) being infected via
IVD use.

Hepatic alanine transaminase (ALAT) serum levels were detected in 27
patients and were mildly elevated (< 135 UJl, reference interval 0 — 45) in
14 (52 %) patients and moderately elevated (229 U/l) — in one patient.
Alkaline phosphatase levels were slightly elevated (Max 439 U/l, reference
interval 64 — 306) in two patients (2/27, 7 %).

Serum albumin level was mildly lowered (Min 24,9 g/l, reference interval
38 —51) in two patients and measured in 27 (7 %) patients.

Prothrombin level was measured in 21 patients and was normal.
Ceruloplazmine serum levels were normal in all the patients, but copper
concentration was mildly elevated in six patients (Max 31,5 pmol/l,
reference 24,4).

7.4.2. Blood manganese concentration

Elevated Mn blood concentration in patients was a particularly
characteristic feature — it was detected in 26 patients (93 %) and was on
average 555,7 + 466,0 nmol/l (Min 114,1, Max 2101,7), which is a
significant rise above the reference interval (< 209 nmol/1).

Identifying Mn blood concentration, a significant difference was established
(T=3,042, p=0,005) between ,,active” ephedrone users (12/28, 43 %) and
patients who reported cessation of drug use at least a year ago (16/28,
57 %).

Eleven (11/12, 92 %) of L,active” ephedrone users’ Mn blood concentrations
exceeded reference interval and were on average 835,5 £ 624,7 nmol/I (Min
200,9, Max 2101,7).

Of 16 ,,former” ephedrone users 15 patients (94 %) had elevated Mn blood
concentrations but it was comparatively more than two times lower than in
,,active” users and was on average 3459 + 147,4 nmoV/1 (Min 114,1, Max
726,7).
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Chart 10. Mn blood concentrations. Significant difference was established between
»active” users and patients who reported cessation of drug use for a year at least

74.2.1.  Changes of blood Mn concentration at follow-up

Of 18 patients who were examined repeatedly Mn blood concentration was
determined in 17 patients (94 %). F ollow-up evaluation revealed significant
difference in Mn blood concentration between patients who were active to
continue ephedrone use and those who had stopped drug use (T=2,683,
p=0,017).

In patients who denied having used ephedrone after the first examination,
Mn blood concentrations had significantly decreased (on average by 545,1
+ 637,9 nmol/l) and reached a level of 388,4 + 95,4 nmol/l (Min 311,0, Max
520,6), whereas in patients who continued ephedrone use, Mn blood
concentration continued to rise (on average by 301,9 + 663,8 nmol/l) and
reached a level of 1259,3 + 1300,7 nmol/l (Min 241,0, Max 3289,3). Of
patients examined repeatedly and who had already been recorded as
»former” ephedrone users during the first evaluation, none had resumed
drug use and Mn blood concentration in these patients continued to reduce
(on average by 127,1 + 136,8 nmol/l) reaching a level of 2424 + 79,5
nmol/l (Min 115,0, Max 319,0), which was only slightly above the
reference interval.

7.5. Brain MRI results

MRI imaging changes in study patients were particularly characteristic —
they were detected in majority of patients (24/28, 86 %) and manifested as
bilateral and symmetric signal hyperintensity (pathologic) in various
structures of basal ganglia on T1-weighted sequence images. Only four
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patients who had not been using ephedrone for two years and more
demonstrated no changes in either basal ganglia or other structures and their
MRI images were evaluated as normal. In the rest of the patients no other
significant focal changes were detected beside hyperintensity in various
structures of basal ganglia on T1-weighted sequence images, as well as
other imaging sequences (T2- weighted sequence, FLAIR).

The most common and marked characteristic changes were observed in the
globus pallidus (GP) - hyperintensity of different degrees was observed in
24 patients including severe hyperintensity in six patients, moderate — in
seven, and mildly marked hyperintensity in 11 patients (Figure 1 A,C,D).

o

Figure 1. T1-weighted MRIs from Patient 7, an “Active” ephedrone user. Bilateral and
symmetric signal hyperintensity in strctures of globus pallidus (GP), substantia nigra
(STN)/substantia innominata (SD) and anterior midbrain (AM)

Although 16 patients presented not only with signal hyperintensity in GP
structures but in the substantia nigra (STN)/substantia innominata (SI)
and/or anterior midbrain (AM) areas as well, it was not found to be more
intense than hyperintensity of the GP.
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Fourteen patients demonstrated concurrent hyperintensity of GP structures
and STN/SI — which was described as severe in three patients, moderate — in
seven patients and mildly marked — in four patients (Figure 1 B, C, D).
Twelve patients (12/14, 86 %) demonstrated a concurrent hyperintensity of
the AM.

14 patients had hyperintensity of both GP and AM structures, which was
relatively less severe than the intensity of STN/SI structures and in three
patients it was described as severe, in two — moderate, but in nine patients —
mildly marked (Figure 1 B). 12 of the previously described patents (12/14,
86 %) demonstrated a concurrent hyperintensity of STN/SI structures.

There was a significant difference between brain MRI results in patients
who were ,,active” ephedrone users and patients who reported cessation of
ephedrone use at least a year ago (T=9,216, p=0,000). Changes of GP were
observed in all the ,,active” ephedrone users (T=5,181, p=0,000). Compared
to ,,former” users, changes were more severe and in all patients associated
with hyperintensity of STN/SI (T=7,491, p=0,000) and 92 % (11/12, 92 %)
and AM structures (T=5,100, p=0,000). Whereas of 16 ,,former” ephedrone
users hyperintensity of GP structures were observed in 12 patients (12/16,
75 %), it was less marked and only in two patients (2/16, 13 %) associated
with changes of STN/SI and AM structures, but in one patient — exclusively
in AM.

MR differences between , Active” and ,,Former” users
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Chart 11. Comparision of T1-weighted MRI between ,,Active” and ,,Former” users.
“Active” showed significantly more severe hyperintensity in all locations

7.5.1. Changes of MRI at follow-up

Of 18 patients examined repeatedly, data from follow-up MRI of the brain
could be evaluated in nine patients (9/18, 50 %) on average of 33,2 + 19,1
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months after initial examination. Of four patients who had been recorded as
former” ephedrone users and also in the further coarse of the study had
refrained from drug use, two patients demonstrated decrease of the
hyperintensity on T1-weighted sequence of GP, but hyperintensity of
STN/SI and AM structures had disappeared. One patient (Nr. 3) did not
demonstrate any changes from the very beginning of evaluation but another
patient (Nr. 17) still retained a mild hyperintensity of GP. Of five patients
initially recorded as ,,active” ephedrone users, two patients (Nr. 10 and 13)
continued drug use and their MRI showed similar pathologic hyperintensity
to the initial findings of GP, as well as STN/SI and AM. Three more
patients denied having continued ephedrone use and in two of them (Nr. 7
and 22) pathologic signal intensity of all the basal ganglia structures had
disappeared, but in the third patient (Nr. 1) intensity had become more
severe in GP as well as STN/SI and AM.

Figure 2. Sequential T1-weighted MRIs from Patient 6 as an active methcathinone user,
and 14 months after cessation of use. Globus pallidus hyperintensity faded after cessation
of ephedrone

In 10 patients there was a possibility of comparing MRI images with
examination results from other clinical facilities in order to identify the
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etiology of motor disorder prior to investigation within this study. Similar to
follow-up observation results, in those four patients who had continued
ephedrone use, the initially demonstrated hyperintensity had increased or
there was no considerable change. Whereas of six patients who had
refrained from ephedrone use, in five patients the initially determined
hyperintensity of the basal ganglia either diminished or disappeared over
time (Figure 2) and only in one patient (Nr. 17), who continued active
ephedrone abuse for a short time after the first outpatient care MRI
evaluation, hyperintensity of GP and STN/SI had increased.

8. Discussion

8.1. Study syndrome clinical features and alternative
diagnoses

Key clinical manifestations indicate the syndrome described in 28 IVD
ephedrone users to be related to extrapyramidal system damage. The
possible toxic effects of Mn were supported by similar motor disorder
described in workers of the manganese mining and manufacturing
industry.”-? Patients having received parenteral nutrition high in Mn**% as
well as patients with hepatic cirrhosis causing Mn excretion disturbance
presented with motor disorder.** Therefore taking into consideration that
all patients enrolled in the study were users of homemade methcathinone
(ephedrone), who in the course of drug preparation utilized KMnO4, the
basic theory forwarded was neurotoxicity which accounts for the course of
the syndrome, clinically manifesting as parkinsonism caused by the toxic
effects of Mn. Furthermore this was approved by the fact that none of the
alternative diagnoses agreeing with Mn neurotoxicity provided persuasive
explanation for motor disorder described.

Prior to onset of symptoms patients had been using ephedrone for a wide
variation of time. Thus in patient Nr. 28 gait disturbance set in already 4
months after the first ephedrone injection, whereas patient Nr. 10 presented
with gait disorder 20 years after regular ephedrone abuse. The dramatic
difference in duration of ephedrone use before manifestation of the first
symptoms is considered to be related to different severity of ephedrone use,
diverse chemical contamination of the solution as well as delayed
identification of the syndrome.

The major clinical manifestations of the motor disorder syndrome described
in this study were postural instability and gait disturbances which were the
principal factors causing difficulties of activities of daily living. The next
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most common group of symptoms was speech impairment, akinesia,
micrographia and foot dystonia.

Motor disorder syndrome in ephedrone users was markedly uniform unlike
syndrome found in workers of the manganese mining and manufacturing
industry which usually has a less severe course and is clinically more
diverse.*>*? At the same time disease was lacking symptoms characteristic
with idiopathic Parkinson’s discase (PD). Unlike typical PD patients, but
like welders and workers in the manganese metal industry suffering from
occupational disease, study patients did not present with tremor at rest, they
were noted to have a characteristic walk on the balls of the feet and had a
particular difficulty to walk and experienced frequent falling with backward
movement.

Symmetry of parkinsonism symptoms, specific type of speech impairment
and unresponsiveness to treatment with L-dopa were also the features that
marked the difference between the study syndrome and pD.2 44

Although progressive supranuclear palsy (PSP, Steele-Richardson—
Olszewski syndrome) is characterized by postural instability, dysarthria and
dystonia as well as inefficiency of L-dopa medications, study patients were
not detected to suffer from ophthalmoplegia and axial rigidity — cardinal
manifestations of PSP.* % No MRI changes typical with PSP were detected
either.””*®

Copper and ceruloplasmin serum measurements were normal in study
patients and no changes characteristic of Wilson’s disease were traceable on
MRL* %

Since the study syndrome initially prior to its identification in HIV-negative
patients was related to manifestations of HIV/AIDS and all patients enrolled
in the study were HCV-positive it was essential to analyze the causes and
connections accounting for the high incidence of blood-borne infections
among IVD users.

Extrapyramidal motor disorder with parkinsonism is common in HIV-
positive patients, usually at the late stages of the disease when CD4 counts
are markedly lowered and is related with AIDS dementia complex®', CNS
opportunistic infection’ **, or less commonly as an isolated HIV
manifestation.”* Even though 22 patients, including 15 HIV-positive
patients and nine of who according to CDC classification®® had AIDS, eight
patients were asymptomatic HIV-positive patients with normal CD4 counts,
no dementia or focal MRI and CT changes were detected in any of them.
After the distinctive motor disorder syndrome was identified in HIV-
negative patients as well, the primary role of HIV infection in the
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progression of syndrome was ruled out. Of 28 patients described six (21 %)
are HIV-negative.

Despite the fact that all of the patients enrolled in the study were HCV-
positive, it has not been established that it is the cause of CNS damage with
extrapyramidal disorder. Liver failure and cirrhosis which increases
possible Mn neurotoxicity of respiratory genesis in case of occupational
disease®™ and might be associated with extrapyramidal type of motor
disorder*® *, were not found in study patients either. None of the patients
enrolled in the study presented with clinically significant jaundice or portal
hypertension symptoms. 14 patients (50 %) underwent ultrasonographic
abdominal examination, which provided no evidence concerning portal
hypertension; liver biopsy was performed in two more patients in order to
attain a more exact view of the course of hepatitis, revealing chronic active
hepatitis with no signs of liver cirrhosis.

Similar to general population of addicted patients ephedrone users were
found to be alcohol abusers and presented with concurrent alcohol
polyneuropathy.”’

Medication administered in eight patients proved to be inefficient. As there
have been several cases of successful chelation therapy in patients with
occupation determined Mn parkinsonism>, administration of CaNaDTPA
was initiated in two ,active” ephedrone users presenting with symptom
progression (Nr. 10 and 24), according to instructions for use.*® Due to poor
compliance patient Nr. 10 received three doses of medication in a period of
six days (one dose contained lg of CaNaDTPA). Despite considerable
decrease in Mn blood concentrations (by 28 %) no clinical improvement or
worsening of the syndrome was observed. Patient Nr. 24 was administered
with ten medication doses in a period of fifteen days. There was an
insignificant decrease in blood Mn concentration (by 0,5 %) and no clinical
improvement or worsening was detected in this patient either.

Prior to patient enrolment in the study several of them were diagnosed with
PD and appropriate therapy consisting of various medications was
administered. Two patients received therapy based on L-dopa medications
which had no effect in the form of improving the course of the disease and
was discontinued. Therapy cancellation had no effect on patients’ condition
- neither positive, nor negative. Inefficiency of L-dopa as a form of study
syndrome treatment comprises with research results concerning its
inefficiency in case of Mn parkinsonism in occupational patients.*” Six
more patients were treated with amantadine causing no effect - neither
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positive, nor negative and medication was therefore cancelled. Amantadine
cancellation triggered no changes in the course of the syndrome.

Inefficiency of conservative therapy demanded solutions for improving the
course of clinical syndrome by means of surgical intervention methods.
Complying with the conclusion of our working group®, the method of
choice is considered to be deep brain stimulation (DBS) of the brain stem
pedunculopontine nucleus (PPN). DBS of PPN has been presenting with
positive results in diminishing akinesia, postural instability and frequency of
falling in parkinsonism patients.®" 6

8.2. Hypermanganemia and MRI changes

Patients described in this study especially those who continued active use of
drugs demonstrated elevated Mn blood concentration and hyperintensity of
basal ganglia structures — mainly GP — on MRI T1-weighted sequence.

Qince manganese is a paramagnet it increases signal intensity on T1-
weighted frequency images in those brain structures where metal has been
deposited; these primary are GP and STN pars reticulata.®  These are
characteristic changes of Mn neurotoxicity*” * # and were detected in all
the ,,active” ephedrone users. Similar changes but of less intensity were
observed in patients who had refrained from ephedrone use for a year or
more. This complies with MRI findings in manganese metal industry
workers after cancellation of exposition to the toxic agent.*! Hyperintensity
of the basal ganglia has been reported in patients with liver failure and
cirrhosis as well® 6 and these conditions can be associated with
extrapyramidal type of motor disorder.3® Parkinsonism symptoms in these
patients faded after successful liver transplantation.”* *

Unlike with Parkinson’s disease, patients who developed motor disorder
during the period of ephedrone use presented with no significant nigrostrial
tract changes on PET examination.”” This approves an undamaged
dopaminergic transmission in nigrostrial system and agrees with the
observation in manganese occupational patients and experimental animals

were motor disorder was induced by intravenous MnCl injection.* ®

At the same time there was not always an association found between
hyperintensity of the basal ganglia structure and clinical manifestation
severity. Despite fading or even disappearance of intensity of characteristic
MRI changes in patients who had refrained from ephedrone use, their
neurological condition showed no improvement; on the contrary — the
majority of patients undergoing follow-up evaluation demonstrated a slight

increase in the severity of parkinsonism, especially akinesia and dystonia.

34/46




This indicates permanent nerve cell damage even when Mn concentration
has become normal and it is possible that hypermanganemia acts as trigger
mechanism for persistent neurodegenerative process which may progress
parallel to resuming normal Mn tissue concentration.”® 7!

Functional study MRI results also suggest permanent cell damage.” 10
patients undergoing MRI DTI (diffusion tensor imaging) compared to 15
patients from the control group demonstrated a characteristic decrease in
functional tracts involving premotor cortex areas of the right lobe and
bilateral medial prefrontal cortex.

These neuroanatomical changes suggest damage mainly of the prefrontal
areas without involvement of the primary and secondary motor cortex fields
agreeing with the clinical observation that patients demonstrated no
pyramidal system damage.

Thus the functional neuroanatomical features confirm clinical observations
and suggest a higher-level motor programming disorder which is possibly
related to prefrontal cortex inhibitory function disturbances.”

Like in patients with Mn intoxication determined occupational disease™,
the most distinctive changes in study patients were found on MR, as for CT
imaging — no changes were traced.

8.3. Syndrome pathogenesis

The source of manganese neurotoxicity was obviously associated with the
use of KMnOj in the process of ephedrone preparation due to its strong
oxidizing properties in order to convert ephedrine or pseudoephedrine into
methcathinone. This reaction was usually performed at home and depending
on availability, different medications containing ephedrine or
pseudoephedrine were utilized as substrates and without any considerable
precautions in order to purify ephedrone from contaminants, solution
containing KMnO, and acetic acid was intravenously injected several times
a day commonly for a long time.” Since the solution administered via
parenteral route contained hundreds of times greater manganese
concentration'* compared to normal concentration with diet intake, capacity
of mechanism responsible for manganese excretion was obviously
insufficient and manganese deposition occurred, including CNS where the
toxic effects on the basal ganglia caused the extrapyramidal system damage
symptoms described in the study.

Mn is known to have an essential role in CNS development and normal
function, mainly in the form of co-factor for superoxiddismutase and
glutaminsintetase, however in excessive concentrations Mn demonstrates
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toxic effects.”® 77 Even though the pathogenetic mechanism of Mn caused
CNS damage is unclear, after intravenous injection Mn half-life period
exceeds this equivalent four times (approximately 40 days) compared to
oral dose load.!" Thus a repeated intravenous ephedrone administration
results in permanent hypermanganemia and subsequent manganese deposit
in the tissue, including CNS basal ganglia. These factors explain the
observed differences in Mn blood concentrations and MRI changes between
,active” users with mores intense changes and patients who reported

cessation of ephedrone use.

Currently two main Mn neurotoxicity mechanisms have been described: cell
component oxidation with ready to reduce trivalent Mn** complexes and
inhibitory effect of bivalent Mn2* on Ca?* dependent energy metabolism
(adenosine tri-phosphate [ATP] production) in mitochondria.”® Study
observations support theory of mitochondrial structure damage in study
patients basal ganglia neurons and glial cells.”

Parenteral drug injection route and strong oxidizing action of KMnQy; also
share a part in distinction of study syndrome from formerly described Mn
neurotoxicity cases, when the predominant mechanism was that of
inhalation and absorption of Mn particles containing Mn oxides via
respiratory system.so’ ¢

It is not known whether KMnO4 powerful oxidizing activity is an additional
factor causing uniform motor disorder syndrome in ephedrone users. It is
possible that the characteristic psychostimulating effects of methcathinone,
especially stimulation of dopaminergic terminals can promote Mn toxic
effect on basal ganglia structures.®

Study described a neurological disorder in IVD users presenting with
permanent extrapyramidal system damage syndrome which is credibly
associated with Mn neurotoxicity which in turn is related to substrate
proportions used in synthesis and failure to provide appropriate reaction
conditions and - excessive non-organic Mn blood concentration and
subsequent deposit in the tissue, including CNS.

Study findings demonstrate consequences of uncontrolled homemade
methcathinone (ephedrone) use and invites discussion of circulation
regulations of widely available medications used for drug synthesis.
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9.
1.

Conclusions

Motor disorder syndrome observed in ephedrone users is classified as a
new type of manganese parkinsonism and is clinically characterized
with extrapyramidal system damage symptoms of which the most
distinctive are postural instability, dysarthria and akinesia.

Motor disorder syndrome cause is the toxic extrapyramidal system
damage induced by manganese-contaminated homemade ephedrone
use. The source of manganese in the injection solution is potassium
permanganate used for drug synthesis to convert ephedrine or
pseudoephedrine into methcathinone.

The study syndrome paraclinic features are hypermanganemia and
hyperintense bilateral symmetric signal on Tl-weighted images
indicating CNS basal ganglia manganese deposits mainly affecting the
globus pallidus, as well as substantia nigra/substantia innominata and
anterior midbrain.

Paraclinic examination results correlate with severity of ephedrone use:
both hypermanganemia and MRI changes are more intense in ,,active”
users.

Other diseases have no direct effect on the course of motor disorder
syndrome observed and co-morbidity is predominantly associated with
intravenous drug use determined diseases — HIV and hepatitis C
infection. Similar to general addicted patient population ephedrone
users commonly demonstrate chronic alcohol overconsumption and
concurrent alcoholic polyneuropathy.

Despite reported cessation of ephedrone use and subsequent manganese
concentration decrease or even recovery of normal levels, no clinical
improvement in patients is noted moreover — in some of the cases
clinical worsening is observed. In patients who continue ephedrone use
motor disorder syndrome severity increases.

10. Practical guidance

1.

Manganese neurotoxicity is not solely a casuistic disease found in
occupational patients of metal industry in the developing countries, but
is an issue in Eastern Europe in association with ephedrone use among
intravenous drug abusers. Therefore manganese parkinsonism has to be
ruled out in any situation dealing with a patient presenting with
bilateral and symmetric extrapyramidal damage and the clinical
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syndrome of predominant postural instability, akinesia and dysarthria.
Diagnose of manganese parkinsonism is particularly probable if patient
meets the following criteria:

a. young age,

b. history of drug abuse,

¢. HCV-positive,

d. HIV-positive/has AIDS.

2. To set the proper diagnose of manganese parkinsonism, brain MRI is
required. Bilateral symmetric hyperintensity of globus pallidus and less
commonly also of substantia nigra /substantia innominata and/or
anterior midbrain on T1-weighted sequence is highly specific and
indicates manganese CNS deposit. Still it must be noted that normal
MRI findings do not rule out manganese parkinsonism especially in
patients who report cessation of ephedrone use for at least a year. CT is
not a useful diagnostic examination and it can only be used as means of
differential diagnostics when MRI is not available.

3. Blood manganese concentration detection is recommended in all cases
when manganese neurotoxicity is suspected as hypermanganemia is a
highly specific feature of the syndrome but the use of this method is
limited due to requirement for a specially equipped laboratory. Normal
blood manganese concentrations do not exclude manganese
parkinsonism diagnose, especially in patients reporting cessation of
ephedrone use for at least a year.

4. Manganese neurotoxicity in ephedrone users demonstrates high
hepatitis C virus and HIV infection comorbidity which is why it is
suggested that recommendations to all patients diagnosed with
manganese parkinsonism should be given to undergo corresponding
examination.

5 Currently mno effective conservative or surgical —manganese
parkinsonism treatment method is established, therefore administration
of specific medication, including anti-parkinsonism preparations, apart
from clinical trials, is not useful. Essential part of patient care is
treatment of any existing comorbidities as well as adjusting social and
psychological support arrangements.

6. Patients need to be informed that there is a high probability that the
course of disease may continue worsening should they choose to
continue ephedrone use. Also it must be explained to patient that
despite cessation of ephedrone use motor disorder may progress,
especially during the first six months after the onset of first symptoms.
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Since study results suggest severe comsequences of uncontrolled
homemade ephedrone use, discussion arises concerning circulation
regulation of wide medication availability, which are utilized for drug
synthesis. The results also may serve for informing society about
consequences of narcotic substance use.
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