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Akut Santral Toksisite

* En sik gorulen klinik tablo akut ensefalopati, serebellar ataksi ve
aseptik menenijit.

* Endotelyal ve noroglial huicreler uzerine dogrudan sitotoksik etki
neticesinde.

* Klinik tablo maruziyet sonrasi saatler / gunler icinde konfuzyon,

nobetler ve biling degisikligi. Semptomlar genelde bir suire sonra
duzelir.

* Risk faktorleri sitotoksik ajanin dozu, uygulama yolu (1V,
Intratekal), onceden radyasyon maruziyeti, komorbiditeler.

 Goruntuleme bulgulari genellikle silik veya nonspesifiktir.



Aseptik Menenjit

* Intratekal metotreksatin en yaygin norolojik etkisi.

* Enjeksiyon sonrasi 2 - 4 saat icinde™ baslayan bas agrisi, ense

sertligi, sirt agrisi, bulanti, kusma, ates, uykuya meyil. Semptolar
12 — 72 saat surer.

* BOS incelemesinde genelde protein artar, pleositoz olur ancak
kulturler negatiftir.

* Semptomlar genelde kendi kendine duzelir, tedavi gerektirmez.

Bas agrisi ve ense sertligi ciddiyse kisa sureli kortikosteroid
kullanilabilir.

« Onlemek icin hidrokortizon veya oral steroidler kullanilabilir.



Akut / subakut ensefalopati

* Genelde yuksek doz metotreksat sonrasi ilk 24 saat icinde uykuya
meyil, konfuzyon ve nobetler.

* Semptomlar genelde kendiliginden duzelir, sekel birakmaz.
Metotreksat tedavisinin de kesilmesini genelde gerekli kilmaz.

* Yuksek doz sik aralik veya dusuk doz uzun surede uygulamalar
sonrasi gecici fokal norolojik defisit ile karakterize «inme-benzeri»
sendromlar olabilir. Semptomlar ve varsa gorunttleme bulgulari
gecicidir.



* Paklitaksel normalde kan-beyin bariyerini gecmez ama sinirli
saylida gecici ensefalopati ve santral sinir sistemi bulgulari olan
tablolar var. Hepsi de tam duzelmis.

* Bortezomib ile iliskili posterior reverzibl ensefalopati sendromlari
var.



Lokoensefalopati

* Basta metotreksat olmak Uzere sitotoksik ajanlarin gecikmis
komplikasyonu.

* Maruziyetten aylar yillar icinde asemptomatikten, progresif kognitif
kotulesme ve demansa varabilen bir yelpazede kognitif tablo.

* MRG’de T2 agirlikli goruntulerde yaygin beyaz cevher hiperintensiteleri.

 Kumulatif doz arttikca risk artar. Ayrica intratekal uygulama,
beraberinde radyoterapi de riskler arasinda.

* Patogenezinde mikroglia aktivasyonu iligkili miyelin defisiti oldugu
dusunulmekte.



Kemoterapinin Indiikledigi Periferik Néropatik
(CIPN)

* Duyusal, motor ve otonom sinirleri etkileyen yaygin bir yan etkidir.
* Tanisini koymada herhangi bir altin standart yoktur.

* Gelismesini onledigi veya sinirladigi gosterilen one surulmus bir
strateji veya girisim yoktur.

* Onlenmesi ve tedavisine ydnelik stratejilerin belirlenmesi icin altinda
yatan fiziksel, biyokimyasal veya biyolojik mekanizmalari anlamaya
calismak gereklidir.



Epidemiyoloji

* 4179 hastanin dahil edildigi bir meta-analize gore
 Kumulatif Prevalans %48

* Prevalansi KT sonlandiktan
* |lk bir aylik siire icinde %68.1
e 3. ayda %60
* 6. ayveyadaha sonra %60

* Insidans hesaplanan ¢alismalarin sonugclari cok degisken (%12 — 96 arasi
sonuclar mevcut).

Seretny M. et al. Incidence, prevalence, and predictors of chemotherapy-induced
peripheral neuropathy: A systematic review and meta-analysis. Pain. 2014
Dec;155(12):2461-2470.



Risk Faktorleri

* Genetik
* Risk artisi: SCN4A (OR: 2.65), FGD4 (HR: 1.57) vs.
e Koruyucu: SCN10A (OR: 0.39)
e Klinik
« Oncesinde perifeik néropati varligi (HR: 1.79)
* Yas
* Sigara oykusu (paket yili basina HR: 1.03)
* Bobrek yetmezligi
* Tedavi iliskili

* Doz artisi (sisplatin ve karboplatin icin)



Periferik Noropati Tipleri
Hipontezi, ag.?,rl, parestezi, allodini, hiperaljezi.

+ Kalin lif etkilenmeli duyusal Denge kayd!

agirlikli aksonal noropati Bulgular:

Eldiven — ¢corap tarzi duyu kusuru
Semptomlar: H4fif dokunma, vibrasyon ve pozisyon duyusu kaybi.

Agrive yanmapétdberg bulgusu

* Ince lif néropatisi :

SempRulgLHar:
Guc kblgivarensora@daip agri ve 1si duyu kusuru

* Motor noropati -
Buléular:

Dis ?gﬂ%tsmm{ refleks kaybi, atrofi

Konstipasyon, ortostaz, mesane disfonksiyonu

* Otonom noropati " Bulgular:

Postural hipotansiyon, kalp hizi degiskenliginde
azalma.



En cok etkilenen kalin duyusal lifler. Simetrik, uzunluk bagimli (dying-back)
aksonopati.

Tipik klinik semptomlar on planda duyusal
* Pozitif semptomlar: Akral agri ve parestezi, iSnelenme hisleri, dizestezi, allodini, hiperaljezi
* Negatif Semptomlar: Eldiven — gorap tarzi paternde hafif dokunma, vibrasyon, agri (pin-prick),
propriosepsiyon (diyapozon) kaybi.
Semptomlar% enelde tedavinin ilk 2 ayinda ortaya ¢ikar, tedavi devam ettigi slrece
ilerler, tedavi bittikten sonra genelde stabilize olur.

» Paklitaksel / oksiplatinin indukledigi akut norotoksisite veya tedavi sonlandiktan sonra
siddetlenme Coasting «klylya vurma» fenomeni.

* Dorsal kok ganglionu etkilenmesine bagli saf duyusal, geri gonusumu olmayan, asimetrik
klinik tablolar olabilir.*
Kacguk lif noropatilerinde
* Ellerde ve ayaklarda yanma, agrili hisler. Pin-prick test ile agreve olan delici agrilar.
* Agrili bolgelerde muayenede agri ve Isi algisinda azalma.



Pratik Degerlendirme

* Yonetiminde anahtar nokta erken tespit.

* Bazal ve her tedavi seansi oncesi klinik degerlendirme. Stpheli
durumlarda noroloji konsultasyonu. Var olan veya potansiyel
semptomlarin, noropati irreverzibl olmadan once ortaya

cikarilmasi gerekir.
* Norofizyolojik Degerlendirme

* Biyobelirtec: Tanisal veya izlemde kullanimi oturmus bir biyobelirtecg
yoktur. Yalnizca serum norofilament hafif zincir calisma asamasinda



Her Taramada Cevaplanacak Ana Sorular

1- Komorbiditelerin de icinde oldugu bireysel risk faktorleri neler ?

2- Akut neya kronik naturde (reverzibl veya irreverzibl) norotoksiste
riski var mi ?

3- Tedavi devaminda semptomlarda artis bekleniyor mu ?
4- Tedavi sonlandiktan sonra semptomlarda artis bekleniyor mu ?



CIPN assessment

Pratik Klinik Yaklagsim V

¢ What are the individual risk factors, including comorbidities?

N X ——

remmmmmmm—— TESt mmm——————

 Are the potential neurotoxicities of an acute or chronic nature (including reversibility or not)?

e |s an increase of the symptoms expected with therapy continuation?

* |s an increase of the symptoms expected after therapy has stopped (coasting phenomenon)?

+

!
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Plus symptoms:
« Signature question: for tingling, pins and needles, permanent burning,
jabbing pain in fingers and toes (hands and feet)
e [f a blanket causes discomfort on feet at night
* For unusual temperature sensation on hands and feet while having a shower

Minus symptoms:
¢ Signature question: numbness in hand and feet, clumsiness while doing
manual work/using cutlery
e Foot pain in shoes including unobserved wounds
e Difficulty walking in the dark or with eyes closed

i A4
Plus symptoms:
¢ For having muscle cramps

Minus symptoms:
¢ Walking on heels and
toes, climbing one flight
of stairs

vV

For constipation, feeling dizzy
and blurred vision after changing
to vertical position (postural
hypotension, reduced heart rate
variability), bladder disturbances,
skin changes, delayed
gastric emptying

Plus symptoms:
» Tooth pick (pin-prick hyperalgesia), cotton applicator moving on skin
causing discomfort (allodynia)

Minus symptoms:

« Vibration sense with tuning fork at the base of the toe (impaired if <8/8; in
patients >60 years, impaired if <6/8); proprioception (recognising direction
of moving fingers and toes)

e Sensation on hands and feet with cotton applicator (decrease in
symmetrical stocking glove pattern)

* Romberg test for approximately 20 seconds (standing stable with eyes
closed), walking with eyes closed

Minus symptoms:
® Ankle jerk, ask to walk on
heels and toes




Screening question: Have you developed any

numbness, tingling, or discomfort in your

hands or feet since starting chemotherapy?

'

Yes

.

Is there pain or dis-

pins and needles)?

|

Yes

'

Perform complete pain assess-
ment: PQRST or other compre-
hensive pain assessment.

.

Consider pharmacologic agents
for neuropathic pain.

—

._>No

Rescreen at each
interaction.

Is there numbness or tingling
comfort (e.g., bumingg, —> No ——> inthefingersorhandsandor —> No —>

weakness in the arms?

'

Yes

!

Do symptoms interfere with fine motor
skills (writing, grasping small objects,

or fastening clothes)?

l

Conduct functional assessment of fine motor
skills. Observe patient buttoning, zipping,
threading a needle, and signing his or her name.
Assess upper extremity strength and sensation.

l

Conduct physical and/or occupational therapy and
home safety assessment. Institute safety precau-
tions for ischemic or thermal injury prevention.

PQRST—provocation, quality, region, strength, and timing

'

pe—

Is there numbness or tingling
in the toes or feet and/or
weakness in the legs?

l

Yes

l

Do symptoms interfere with ability to
walk or interfere with balance?

Conduct functional assessment of
gait and balance. Assess lower
extremity strength and sensation.
|
Institute fall precautions and use of
assistive devices as warranted.

-

—— > Reassess symptoms and interference with activities at each interaction.



Tanlma ve Derecelendirmede Kullanilan
Olcekler

* Genel Toksisite Skalalari

* Fonksiyonel Degerlendirme Skalalari
* Yasam Kalitesi Skalalari

« Kompozit Skalalar



Genel Toksisite Skalalari

e Genel Toksisite Skalalari

* Ulusal Kanser Enstitusu-Yan etkiler icin yaygin Termit
(NCI-CTCAE)

* Uygulamasi kolay, tarama icin ve ayrintili norolojik muayene
hastalari saptamada faydali, yayginlik ve siddeti iyi olcer an
arasi gorus farklliklar sik.

* Eastern Cooperative Oncology Group (ECOG) kriterleri
* WHO norotoksisite kriterleri.
* Ajani Skalasi

Common Terminology Criteria
for Adverse Events (CTCAE)

Version 5.0
Published: November 27, 2017

National Institutes of Health
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* Grade 1: Hafif; asemptomatik veya hafif semptomlar; klinik veya
tanisal gdézlemlerle sinirli; midahale gereksiz.
Grade 2: Orta; minimal, lokal veya invaziv olmayan mudahale
gereklidir; yasa uygun glinlik yasam aktivitelerini (ADL) kisitlar.
Grade 3: Siddetli veya tibbi olarak onemli ancak hemen hayati tehdit
edici degil; hastaneye yatis veya hastanede kalis sturesinin uzatilmasi
gereklidir; engelleyici; kendine bakim ADL'yi kisitlar.
Grade 4: Hayati tehdit eden sonuclar; acil midahale gereklidir.
Grade 5: Olumsuz olaylarla iliskili 6lum.



Fonksiyonel Degerlendirme Skalalari

* Kanser Tedavisinin Fonksiyonel Degerlendirmesi / Jinekolojik
Onkoloji Grubu norotoksisite araci (FACT/COG-Ntx)

* Periferik Noropati Skalasi

* Oxaliplatiniliskili Noropati Anketi
* Uzun donem Norotoksisite Skalasi
 Hasta Norotoksisite Anketi (PNQ)



Not at all A little bit Somewhat Quite abit Very much

1. Physical well-being (PWB)
- I have a lack of energy 0 1 2 3 4

- I have nausea 0 1 2 3 4
- Because of my physical condition, I have trouble meeting 0 1 2 3 4
the needs of my family

- I have pain 0 1 2 3 4
- I am bothered by side-effects of treatment 0 1 2 3 4
- Ifeelill 0 1 2 3 4
- I am forced to spend time in bed 0 1 2 3 4
2. Social Well-Being (SWB)

- I feel close to my friends 0 1 2 3 4
- [ get emotional support from my family 0 1 2 3 4
- I get support from my friends 0 1 2 3 4
— My family has accepted my illness 0 1 2 3 4
- I am satisfied with family communication about my illness 0 1 2 3 4
- I fell close to my partner (or the person who is my main 0 1 2 3 4
support)

- [ am satisfied with my sex life 0 1 2 3 4
3. Emotional Well-Being

- I feel sad 0 1 2 3 4
- I am satisfied with how I am coping with my illness 0 1 2 3 4
- I am losing hope in the fight against my illness 0 1 2 3 4
- I fell nervous 0 1 2 3 4
- [ worry about dying 0 1 2 3 4
- [ worry that my condition will get worse 0 1 2 3 4
4. Functional Well-Being (FWB)

- I am able to work (include work at home) 0 1 2 3 4
- My work (include work at home) is fulfilling 0 1 2 3 4
-1 am able to enjoy life 0 1 2 3 4
- I have accepted my illness 0 1 2 3 4
- [ am sleeping well 0 1 2 3 4
- [ am enjoying the things I usually do for fun 0 1 2 3 4
- [ am content with the quality of my life right now 0 1 2 3 4
5. Taxane subscale (Tax)

5a. Neurotoxicity (Ntx) component

- I have numbness or tingling in my hands 0 1 2 3 4
- I have numbness or tingling in my feet 0 1 2 3 4
- I feel discomfort in my hands 0 1 2 3 4
- I feel discomfort in my feet 0 1 2 3 4
- I have joint pain or muscle cramps 0 1 2 3 4
- I fell weak all over 0 1 2 3 4
- I have trouble hearing 0 1 2 3 4
- I get a ringing or a buzzing in my ears 0 1 2 3 4
- I have trouble buttoning buttons 0 1 2 3 4
- I have trouble feeling the shape of small objects when 0 1 2 3 4
they are in my hand

- [ have trouble walking 0 1 2 3 4
5b. Taxane component

- I feel bloated 0 1 2 3 4
- My hands are swollen 0 1 2 3 4
- My legs or feet are swollen 0 1 2 3 4
- [ have pain in my fingertips 0 1 2 3 4
- I am bothered by the way my hands or nails look 0 1 2 3 4

These scales consist of a 43-item self-reported questionnaire, divided into three groups: the first one is a 27-item general assessment of quality
of life (FACT-G), the second one is a 11-item neurotoxicity subscale (Ntx subscale) and the last 5 items are included in the FACT-Tax scale.
Adapted from the original version. Follow this link to the organisation site: http://www.gog.org/.



able 3 - Peripheral Neuropathy Scale (PNS) (2004). Part one: Functional Status Scale: Please, rate each item selecting the
number which best applies to you: 1 = ‘not at all’, 2 = ‘alittle’, 3 = ‘quite a bit’, 4 = ‘very much’. Part two: Peripheral Neuropathy

Scale: Please, rate each item selecting the number which best applies to you: 1 = ‘not at all’, 2 = ‘a little’, 3 = ‘quite a bit’,
4 = ‘very much’.

Functional Status Scale
(A) Physical function

1. Do you need help with eating, dressing, washing, or using toilet? 1 2 3 4
2. Do you have to stay indoors most or all of the day? 1 2 3 4
3. Are you 1n bed or in chair most of the day? 1 2 3 4
4. Do you have trouble either in walking a short distance or climbing one flight of stairs? 1 2 3 4
5. Do you have trouble bending, lifting or stooping? 1 2 3 4
6. Do you have trouble either taking a walk or climbing a few flights of stairs? 1 2 3 4
(B) Role function

1. Does your condition keep you from working at a job or doing household jobs? 1 2 3 4
2. Are you limited in any way doing your work or household jobs? 1 2 3 4
Peripheral Neuropathy Scale (PNS)

1. Do you have difficulty in buttoning buttons? 1 2 3 4
2. Do you feel any stiffness or tightness in your hands? 1 2 3 4
3. Do you feel any stiffness or tightness in your feet? 1 2 3 4
4. Do you feel clumsy? 1 2 3 4
5. Do you fell any discomfort in your hands? 1 2 3 4
6. Do you fell any discomfort in your feet? 1 2 3 4
7. When holding an object in your hand(s), are you able to feel this shape? 1 2 3 4
8. Do you have tingling in your hands?’ 1 2 3 4
9. Do you have tingling in your feet? 1 2 3 4
10. Do you have numbness in your hands? 1 2 3 gl
11. Do you have numbness in your feet? 1 2 3 4

Adapted from the original version. See Almadrones et al.™*




Table 4 - Oxaliplatin-associated Neuropathy Questionnaire (2005).

- Do you have... If you had symptoms during last cycle...
... how much of the ... did the symptoms
symptoms did you have??® affect your daily activities?®

1. UPPER EXTREMITY SYMPTOMS

...tingling (pin and needles)? No  Yes 1 2 3 4 5 1 2 3 4 5
.. numbness? No  Yes 1 2 3 4 5 1 2 3 4 5
... difficulty in telling the difference between rough and smooth surfaces? No  Yes 1 2 3 4 5 1 2 3 4 5
... difficulty in feeling hot things? No  Yes 1 2 3 4 S 1 2 3 4 5
.. difficulty in feeling cold things? No  Yes 1 2 3 4 5 1 2 3 4 5
.. a greater than normal sense of touch (i.e. putting on gloves)? No  Yes 1 2 3 4 5 1 2 3 4 5
.. burning pain or discomfort without cold? No  Yes 1 2 3 4 5 1 2 3 4 5
.. burning pain or discomfort with cold? No  Yes 1 2 3 4 5 1 2 3 4 5
.. difficulty in identifying objects in your hand (i.e. coins) No  Yes 1 2 3 4 S 1 2 3 4 5
.. involuntary hand movements? No  Yes 1 2 3 4 5 1 2 3 4 5
2. LOWER EXTREMITY SYMPTOMS

...tingling (pin and needles)? No  Yes 1 2 3 4 S 1 2 3 4 5
.. numbness? No  Yes 1 2 3 4 5 1 2 3 4 5
... difficulty in telling the difference between rough and smooth surfaces? No  Yes 1 2 3 4 5 1 2 3 4 5
... difficulty in feeling hot things? No  Yes 1 2 3 4 5 1 2 3 4 5
.. difficulty in feeling cold things? No  Yes 1 2 3 4 S 1 2 3 4 5
.. a greater than normal sense of touch (i.e. discomfort with socks)? No  Yes 1 2 3 4 5 1 2 3 4 5
.. burning pain or discomfort without cold? No  Yes 1 2 3 4 5 1 2 3 4 5
.. burning pain or discomfort with cold? No  Yes 1 2 3 4 5 1 2 3 4 5
.. a feeling of heaviness in your legs? No  Yes 1 2 3 4 5 1 2 3 4 5
3. ORAL/FACIAL SYMPTOMS

... jaw pain? No  Yes 1 2 3 4 5 1 2 3 4 5
.. eyelids dropping? No  Yes 1 2 3 4 5 1 2 3 4 5
.. throat discomfort? No  Yes 1 2 3 4 5 1 2 3 4 5
.. ear pain? No  Yes 1 2 3 4 5 1 2 3 4 5
... tingling in mouth? No  Yes 1 2 3 4 5 1 2 3 4 5
.. difficulty with speech? No  Yes 1 2 3 4 5 1 2 3 4 5
.. burning or discomfort in your eyes? No  Yes 1 2 3 4 S 1 2 3 4 5
... loss of any vision? No  Yes 1 2 3 4 5 1 2 3 4 5
... feeling shock/pain down back? No  Yes 1 2 3 4 S 1 2 3 4 5
.. problems with breathing? No  Yes 1 2 3 4 5 1 2 3 4 5

Adapted from the original version. See Leonard et al.*?
a In order to rate this item, a progressive scale is provided, in which: 1 stands for ‘Hardly any’, 5 stands for ¢ Very much’.
b In order to rate this item, a progressive scale is provided, in which: 1 stands for ‘Hardly at all bothered’, 5 stands for ‘Extremely bothered’.




Yasam Kalitesi Skalalari

* Avrupa Kanser Arastirma ve Tedavi Organizasyonu (EORTC) QLQ-
CIPN20 moduld



FOR THE FOLLOWING TWO QUESTIONS, PLEASE CIRCLE THE NUMBER BETWEEN 1 (= very poor) AND 7 (= excellent) THAT
BEST APPLIES TO YOU

29. How would you rate your overall health during the past week? 12 3 456 7

30. How would you rate your overall quality of life during the past week? 1 2 3 4 5 6 7

DURING THE PAST WEEK Not atall Alittle Quite abit Very much
31. Did you have tingling fingers or hands 1 2 3 4
32. Did you have tingling toes or feet? 1 2 3 4
33. Did you have numbness in your fingers or hands? 1 2 3 4
34. Did you have numbness in your toes or feet? 1 2 3 4
35. Did you have shooting or burning pain in your fingers or hands? 1 2 3 4
36. Did you have shooting or burning pain in your toes or feet? 1 2 3 4
37. Did you have cramp in your hands? 1 2 3 4
38. Did you have cramp in your feet? 1 2 3 4
39. Did you have problems standing or walking because of a difficulty in 1 2 3 4
feeling the ground under your feet?

40. Did you have difficulty in distinguishing between hot and cold water? 1 2 3 4
41. Did you have a problem holding a pen, which made writing difficult? 1 2 3 4
42. Did you have difficulty in manipulating small objects with your fingers 1 2 3 4
(for example, fastening small buttons)?

43. Did you have difficulty in opening a jar or bottle because of weakness 1 2 3 <
in your hand?

44. Did you have difficulty because your feet dropped downwards? 1 2 3 4
45. Did you have difficulty in climbing stairs or getting up out of a chair 1 2 3 =
because of weakness in your legs?

46. Were you dizzy when standing up from a sitting or lying position? 1 2 3 4
47. Did you have blurred vision? 1 2 3 =
48. Did you have difficulty in hearing? 1 2 3 <
Please, answer the following question, only if you drive a car: 1 2 3 4
49. Did you have difficulty using pedals?

Please, answer the following question, only if you are a man: 1 2 3 =

50. Did you have difficulty in having or maintaining an erection?



Kompozit Skalalar (+ Elektrofizyoloiji)

* Total Noropati Skoru
e Klasik (TNS)
e Azaltilmis versiyon (TNSr)
* Klinik versiyon (TNSc)
* Azaltilmis versiyon kisa form (TNSr-SF)
* Rasch transformed-TNSc: Otonomik ve DTR maddeleri ¢ikarilmis
* TNSr-5 maddeli
* Modifiye TNS

* Modifiye edilmis, Inflamatuar N6ropati Nedenleri ve Tedavi Grubu
Ozet Skoru



able 9 - Total Neuropathy Score (TNS) and related reduced versions.

Parameter

Sensory symptoms

Motor symptoms

Autonomics symptoms

Pin sensibility
Vibration sensibility

Strength
Tendon reflex

Vibration sensation (QST

vibration)
Sural amplitude

Peroneal amplitude

QST = Quantitative Sensory Test; ULN = Upper Limit of Normal; LLN = Lower Limit of Normal

SCORE
0 1 2 3 4
None Symptoms limited to Symptoms extends to Symptoms extends to Symptoms above knees or
finger or toes ankle or wrist knee or elbow elbows, or functionally
disabling

None Slight difficulty Moderate difficulty Require help/assistance  Paralysis

0 1 2 3 405

Normal Reduced in finger/toes Reduced up to wrist/ Reduced up to elbow/ Reduced above elbow/knee
ankle knee

Normal Reduced in finger/toes Reduced up to wrist/ Reduced up to elbow/ Reduced above elbow/knee
ankle knee

Normal Mild weakness Moderate weakness Severe weakness Paralysis

Normal Ankle reflex reduced Ankle reflex absent Ankle reflex absent, All reflexes absent

Normal to 125% of ULN

Normal/reduced to <5% of
LLN
Normal/reduced to <5% of
LLN

126-150% of ULN
76-95% of LLN

76-95% of LLN

151-200% of ULN
51-75% of LLN

51-75% of LLN

others reduced
201-300% of ULN

26-50% of LLN

26-50% of LLN

>300% of ULN
0-25% of LLN

0-25% of LLN



Elektrofizyolojik Degerlendirme

* Sinir iletim calismasi ve ighe EMG
e Kalin lif fonksiyonlarini dlcmede objektif veriler saglar.

* Aksonal etkilenme

* Duyusal yanit amplittdlerinde ufalma.

* Motor yanit amplitudlerinde ufalma.

* |mUl latans gecikmeleriileti hizlarinda yavaslama

* |gne EMG’de spontan denervasyon ve noérojenik MUP degisiklikleri
* Demyelinizasyon

* Belirgin latans gecikmeleri ileti hizlarinda yavaslama

* |leti blogu / temporal dispersiyon



* Genel olarak en sik gorulen tablo uzunluk bagimli duyusal agirlikli
aksonal sensorimotor polinoropati. (alt ekstremitelere ait sural sinir
duyusal aksiyon potansiyellerinin (DSAP) st ekstremite medyan / ulnar
DSAP’lardan daha belirgin etkilendigi). Ancak ajan bazinda farkli
ozellikler olabilir.

* Bortezomib’de ince lif etkilenmesinde fikir vermeyebilir.

* Taksanlar uzunluk bagimli olmayan, ust ekstremitelerde daha belirgin
etkilenme yapabilir.

* Vinkristinde distal aksonal sensorimotor polinoropati ile birlikte distal
latanslarin uzayip ileti hizlari korunabilir.



* Diger Yontemler
* Kantitatif Duyusal Test
* Deri Biyopsisi
* Korneal konfokal Mikroskopi



Oksaliplatin’in Indukledigi Periferik Noropati

* Genelde solid tumorlerin tedavisinde kullanilir (mesane, bagirsak,
testis, over, uterus, akciger, bas-boyun).

* CIPN prevalansi en yuksek ajanlar (Yaklasik %70).
* Siklikla «karaya vurma fenomeni»

* En cok etkiledigi dorsal kok ganglionu. Agri, sogukla induklenen-
allodini, kas kramplari, periferik sinir hipereksitabilitesine bagli
noromiyotoni.



* Akut Periferik Noropati

* 3. gunde pik yapan duyusal semptomlar (soguk hipersensivitesi, soguk
yiyecek-iceceklere karsi hassasiyet, bogazda rahatsizlik hissi, kas
kramplari).

« Semptomlar seanslar arasi genelde persistans gosterir ve devam eden
seanslarda artar.

* Kronik duyusal noropatiye de gidisati ongordurur.

* Inflizyon zamaninda uzatma, doz azaltimi ve tedavi sonlandirilmasi
dusunulebilir.



e Mekanizma

* Dorsal kok ggl. Hasar
* DNA capraz baglanma

* Mitokondial oksidatif solunum metabolizmasina etki, oksidatif stresi doz bagiml
apoptoz.

* Periferik motor noronlarda VGKC ile etkilesim sonucu hipereksitabilite,
noromyotoni.

* Trigeminal sinirin maksiller dalinda Adelta ve C liflerinde eksitabilite.

* Akut fazda voltaj kapili sodyum kanallari (NaV) ile etkilesim.
* Topiramatin noroprotektif etkisine yonelik preklinik calismalarin hipotezi olmustur.
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Taksanlar’in indukledigi Periferik Noropati

* Meme, over, akciger, mesane, prostat ve deiger solid tm’lerde kullanilir.
* Dosetaksel genelde paklitakselden daha az norotoksik.

* Periferik noropati doz azaltimi ve tedavi kesmeyi gerektirebilen,

hastanin {agam suresini etkileyen, tedavi ile iliskilinonhematolojik en
sik yan etki.

* En sik yaptigi noropatik agrinin eslik ettigi akut, uzunluk bagimli distal
duyusal noropati. Ciddi vakalarda proksimale cikar.

* Eldiven-gorap tarzi dagilimla on planda Abeta, geri planda Adelta ve C
lifleri etkilenir. Ignelenme, hissizlik, parestezi, noropatik agri, soguk ile
iInduklenen dizestezi ve kas kramplari.

* Tedavi bitince genelde duzelir ancak %30 - 40 hastada 6 yila kadar
semptomlar surebilir.



* Mekanizma
* Mitokondrial disfonksiyon
* Aksonal mikrotabul aginda kesinti.

* Voltaj kapili kalsiyum kanallari (CaV) ve TLR4 ile iligkili dorsal kok ggl’de
eksitabilite ve ektopik spontan aktivite = Noropatik agri
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Vinka Alkaloidleri

* Hematolojik maligniteler, testikuler kanser, miyelom, sarkom,
bobrek, karaciger, akciger ve meme kanserlerinde.

* Vinkristin en norotoksik olani; buyluk cogunlugunda noropati
gelisir.
* Ciddiyeti doza bagimli.

* En sik klinik tablo, belirgin motor etkilenmenin, nadiren de kranial
noropatinin oldugu uzunluk bagimli duyusal noropati.

* Hastalarin %90’inda kesildikten 1 yil sonraya kadar semptomlar
devam eder.
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Bortezomib

* Multipl myelom, mantle-cell lenfoma tedavisinde kullanilan bir
proteazom inhibitoru.

* Hafif/orta duyusal kayip, hafiften agira degisken derecede
noropatik agri, alt ekstremite distallerinde hafif motor zaaf yapan
distal, simetrik, uzunluk bagiml aksonal sensorimotor
polinoropati yapar.
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Onleme Ile Ilgili Calismalar

* Alfa lipoik asit preklinik calismalarda pozitif bulgular olsa da
randomize kontrollu calismalarda etkisi gosterilememis.

* Vitamin E ve glutatyon icin genis faz 3 calismalarda belirgin
noroprotektif etkisi yok.

* Glutaminin birkac¢ calismada dizestezilerin insidansi ve siddeti,
sinir iletim calismasi ve bulgular, gunluk yasam aktiviteleri Uzerine
olumlu etkileri var.

* Oxaliplatin ile tedavi edilen ilerlemis kolorektal kanser hastalari ile
yapilan bazi calismalarda Ca/Mg infUzyonun periferik noropatiyi
azalttigi gosterilmis ama genis capli randomize kontrollu
calismalar benzer sonuclari vermemistir.
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