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Paraneoplastik Sendromlarin Olus
Mekanizmasi?

1-Hormon ve benzeri Urinler
2-Sitokin ve benzeri Urunler

3-Capraz reaksiyonlar ile immunolojik mekanizma







Kanser Hastalarinda Paraneoplastik

Sendromlarin Gorulme Orani

- Kanser tanili hastalarin yaklasik NS
gorulebilmektedir.

 Buoran; kanser hastalarinin artik daha uzun yasiyor
olmasi, teshis yéntemlerindeki ilerlemeler gibi nedenlerle
artabillir.

« Ayni hastalik grubundan az sayida hasta olmasi
nedeniyle PNS’lara dair kilavuz olabilecek prospektif
klinik calismalar cok az...



Paraneoplastik Endokrin Sendromlar

SENDROM
GRUBU SENDROM
Cushing sendromu
ULADHS
Hiperkalsemi
ENDOKRIN
Hipoglisemi
Karsinoid sendrom

SIKNEDEN OLAN KANSERTLER

sKiciik hicreli ACCa
ePankreas Ca

sNoral timdrler
sTimoma

sKiicik hiicreli ACCa
oCNS malignansiler

*AC Ca (yassi hiicreli)

*Meme Ca

*Renal hiicreli Ca

*Multiple myelom

= Adult T hiicreli leukemia/lenfoma
*OverCa

sFibrosarkoma

sDiger mezankimal sarkomlar
sHepatoseliiller Ca

Noroendokrin timdrler

MEKANIZMA

Ektopik ACTH ve ACTH-lilce maddeler

Antidiuretik hommon

PTHrP (Parathyroid hormone-related
protein), TGF-u, TNF, IL.-1

Insulin_ insulin-benzeri madde veya
IGE-TT




Paraneoplastik Endokrin Sendromlar

Cushing Sendromu

A Increased levels of ACTH may be detectable in up to
50% of patients with lung cancer

 Cushing syndrome has been described in 1 to 5% of
patients with SCLC

d Most commonly, Cushing syndrome occurred In
patients with pulmonary carcinoid (35 of 90)

Hiraki A et al, Lung Cancer, 2004




Paraneoplastik Endokrin Sendromlar
Cushing Sendromu

latrogenic Cushing's syndrome

About 1 -7% of patients with small-cell lung cancer have ectopic ACTH syndro

small-cell lung carcinoma causes half of all cases of the syndrome .

U Cushing's disease

Pituitary ACTH-dependent Cushing's syndrome

ACTH-independent macronodular adrenal hyperplasia or primary pigmented

nodular adrenocortical disease.



http://www.uptodate.com/contents/causes-and-pathophysiology-of-cushings-syndrome?source=see_link&anchor=H9%23H9
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Paraneoplastik Endokrin Sendromlar

Cushing Sendromu

- Belirti ve bulgular
— Sentripedal obezite
— Pleatorik yuz
— Glukoz intoleransi
— Halsizlik, proksimal

— Akne, yagh deri

— Abdominal stria

— Bacak odemi

— Sirt agnisi, vertebral

— Myopati — Kollaps, kirik

— Hipertansiyon — Polidipsi, poliuri

— Psikolojik degisiklik — Bobrek tas:

— Kolay curuk olusumu - Hlper}j}rgmentasyon
— Hirsutizm — Basagrnsi

— Oligo-amenore — Eksoftalmus

— impotans

HIPERGLISEMI, HIPOKALEMI ve LENFOPENI



Cushing Sendromu Semptomlari ve

Bulgular

Symptom or sign

Reported incidence, percent

Centripetal obesity

Facial plethora

Glucose intolerance

Weakness, proximal myopathy
Hypertension

Psychological changes

Easy bruisability

Hirsutism

Cligomenarrhea or amenorrhea
Impotence

Acne, oily skin

Abdominal striae

Ankle edema

Backache, vertebral collapse, fracture
Polydipsia, polyuria

Renal calculi
Hyperpigmentation

Headache

Exophthalmos

Tinea versicolor infection

Abdominal pain

79t 97
S0to 94
39t 90
2810 90
74t0 87
J1to 86
23to B4
64 to 81
55t 80
55t 80
26t0 80
51to71
28t0 60
40t0 50
25t 44
15t019
4to 16

0tod7

0to33

0to30

Oto21



Cushing Sendromu

Striae in Cushing's disease

Axillary and lower abdominal striae in a 21-year-old man with Cushing's
disease. Abdominal obesity is also present.

Courtesy of David N Orth, MD.



Paraneoplastik Cushing Sendromu

Prognozu Kotudur

1 SCLC associated with the ectopic ACTH syndrome is
more resistant to chemotherapy and the severe
hypercortisolism is responsible for a high rate of
lifethreatening

d Median survival was only 3.57 months

Hiraki A et al, Lung Cancer, 2004



Paraneoplastik Cushing Sendromu

Prognozu Kotudur.

Cushing Sendromu

e Cushing Sendromlu KHAK'de

— Kemoterapi sonrasi ortanca en dusuk granulosit
sayisi 240/mm3

— Hastalarin %25’inde granulosit sayisi “0”
— Hastalarin %82’'si ilk 14 gunde exitus
— Hastalarin %45 firsatgi enfeksiyondan ex

— Kortizol duzeyi arttikgca firsatci enfeksiyon (kriptokkus
ve pnomosistis) ve mortalitede artis

Cushing Sendromu varliginda KHAK prognozu cok
kot



Paraneoplastik Endokrin

Sendromlar Tedavi

Cushing Sendromu

KHAK tedavisinde;

Cushing Sendromu tedavisi derhal baslamalidir

1. Tumér yakinun azaltilmasi
— Kemoterapi
— Radyoterapi
— Cerrahi

2. Medikal ya da cerrahi endokrin tedaviler

— Ketakanazol, mitotan, aminoglutetimid, metirapon,
etomidat, mifepriston

— Adrenalektomi



Paraneoplastik Endokrin

Sendromlar Tedavi

Cushing Sendromu

- Erken evrede
— Standart tedavi?!
— Secilmis hastada cerrahi?
— Kemoterapi oncesi radyoterapi???
— Medikal ya da cerrahi endokrin yaklasim

- lleri evre
— Medikal ya da cerrahi endokrin yaklasim

« Ek tedaviler
— GCF

» Cushing Sendromuna bagli granudlosit fonksiyon bozuklugunu
restore edebilir

+ Notropeniyi engelleyebilir

— Trimetoprim/sulfametaksazol
- Pndmosistis enfeksiyonunu engelleyebilir



55 yasinda erkek hasta, 50 yil sigara oykusu var. Son
6 ayda 15 kilo kaybi, giderek artan proksimal kaslarda
kuvvet kaybi ve deride koyulasma sikayetleriyle
basvurdu. Laboratuar parametrelerinde
Hipopotasemi(2.9 mEq/dl) var. PA akciger’de, sag ust
apekste kitle saptandi. TTIAbx yapildi. Patoloji
asagidakilerden hangisi olmasini bekleriz.

A-Adenokarsinom
B-Mezotelyoma

C-Kucuk hucreli akciger ca
D-Skuamoz hc ca




Paraneoplastik Endokrin Sendromlar Uygunsuz

ADH Sendromu

Check for full text availability || PubMed

The syndrome of inappropriate secretion of antidiuretic hormone (SIADH) in small-cell lung cancer.
List AF, Hainsworth JD, Davis BW, Hande KR, Greco FA, Johnson DH
J Clin Oncol. 1986;4(8):1191.

Review of clinical data from 330 patients with small-cell lung cancer (SCLC) revealed hyponatremia (sodium less than 130 mEg/L) attributable fo the syndrome of inappropriate secretion of antidiuretic hormone (SIADH) in 40 patients (11%). Although hyponatremia was severe in most
instances (median, sodium 117 mEg/L), symptoms attributable to water intoxication were identified in only 27% of hyponatremic episodes. Development of SIADH showed no correlation with clinical stage, distribution of metastatic sites, sex, or histologic subtype of small-cell
carcinoma. SIADH occurred most often with initial presentation (33 of 40), and resolved promptly (less than 3 weeks) with initiation of combination chemotherapy in 80% of evaluable patients. The presence of SIADH did not influence response to chemotherapy or overall survival as an
independent variable. However, in five patients profound hypenatremia developed immediately following primary cytotoxic therapy (range, one to five days). Despite initial control of SIADH, dilutional hyponatremia recurred in 70% of patients with tumor progression. Our findings
suggest that development of clinically demonstrable SIADH in patients with SCLC is dependent on functional properties of the neoplastic cells, rather than fumor burden or metastatic site. The potential for development of clinically significant hyponatremia early in the course of
cytotoxic therapy emphasizes the need to closely monitor patients, particularly those receiving chemotherapy regimensrequiring substantial intravenous hydration

=Uygunsuz ADH Sendromun %75 SCI C
~HigkHt;ve-5CLG-yaklastk %10 oraninda

Lung Cancer. 2010;68(1):111.
| ]

H\;ponatﬁs @eer; M a \Mhrchaused by the paraneoplastic syndrome SIADH. Variable results of the prognostic significance of low P-sodium (P-Na) have been reporied. This study was performed {o investigate the prognostic value of hyponatremia in
SCLC. D 5 obfained from files from 453 patients diagnosed with SCLC and treated at Odense University Hospital from 1395 to 2005 in which data on P-sodium was available. The standard chemotherapy was six cycles of carboplatin-etoposide. P-Na was<125 mEq/L in 47
patients (11%) and 126-135 mEg/L in 151 (33%), and 235 patients (56%) showed normal values. The median survival was 11.2 months in patients with normal P-Na, and 7.1 months in patients with subnormal values (p=0.0001). In a Cox multivariate analysis of the 402 patients
treated with carboplatin-etoposide, hyponatremia was associated with poorer prognosis. Other independent prognostic factors included LDH, gender, age, performance status, stage, and low value of albumin. Treatment prior to year 2000 was of border line significance, while in-
significant factors included hemoglobin level, WBC and alkaline phosphatase. In 61 patients with P-Na<130 mEq/L receiving two or more cycles of chematherapy, only 15 of the 61 patients (25%) normalized the value of P-Na to 136 mEq/L or above at the time of the second cycleof

chemotherapy. The patients who did not fully regain normal values of P-Na, had poorer survival compared with the patients who did in a univariate analysis (p=0.027), and in a Cox multivariate analysis. In conclusion, hyponatremia was a significant prognostic factor associated with
poor prognosis and so was failure to normalize P-Na within the first two cycles of chemotherapy.

Department of Oncology, R, Odense University Hospital, DK-5000 Odense C, Denmark. olfred@dadinet dk
19535164



Paraneoplastik Endokrin Sendromlar
Uygunsuz ADH Sendromu
4 Etyoloji
—- SCLC

— MSS hastaliklar
— Infeksiyon: TBC, pnémoni, abse

3 llag anamnezi varligs:
— Hipofizer ADH salinimini arttiran ilaclar
« Siklofosfamid,vincristin,cisplatin
e klorpropamid
o Amitriptilin




Paraneoplastik Endokrin Sendromlar
Uygunsuz ADH Sendromu
U Hastalarin cogu asemptomatiktir.

d Semptomlar hiponatreminin derecesi ve gelisme
hizi arttikca gelisir.

O Erken semptomlar spesifik degil. (Istahsizlik,
halsizlik, yorgunluk, bulanti,kusma...)

Basagrisi,

Letary,

Mental degisiklikler
Konvilzyon, Koma




Paraneoplastik Endokrin Sendromlar

Uvaunsuz ADH Sendromu

Postoperative hypenatremic encephalopathy in menstruant women.
Ayus JC, Wheeler JM, Arieff Al
Ann Intern Med. 1992;117(11):891

OBJECTIVES: To determine factors associated with the development of encephalopathy and with its clinical course in patients with postoperative hyponatremia

SETTING: Consultation and referral services of two university medical centers and community hospitals.

DESIGN: Case-control study (risk factors for encephalopathy) and cohort study (clinical course among patients with encephalopathy)

PATIENTS: Case patients included 65 adults with postoperative hyponatremic encephalopathy: controls included 674 adult patients who had postoperative hyponatremia without encephalopathy and who were selected from 76,678 consecutive adult surgical inpatients
MEASUREMENTS: Age, gender, menstrual status, neurologic symptoms, time to development and degree of hyponatremia, arterial blood gas determinations, serum chemistries, morbidity and mortality.

RESULTS: Case patients included 40 women (62%) and 25 men (38%) (P=0.05); controls included 367 women (54%) and 307 men (456%) (P=0.1). Of the 34 case patients who developed permanent brain damage or died, 33 (97%) were women (P<0.001). Among the women with
brain damage, 25 (76%) were mensiruant (P<0.001). The relative risk for death or permanent brain damage from hyponatremic encephalopathy in women compared with men was 25 (95% CI, 5 to 141) and in menstruant women compared with postmenopausal women, 26 (CI, 11
1o 62). Arterial PO2 at diagnesis was significantly lower in female than in male case patients (34 +/- 5 compared with 91 +/- 3 mm Hg: P<0.001). Further, of the 38 case patients who had respiratory arrest before the diagnosis of hyponatremic encephalopathy, 36 (95%) were women.

Extent of or time to development of hyponatremia did not correlate with subsequent brain damage (P>0.1).

CONCLUSIONS: Women and men are equally likely to develop hyponatremia and hyponatremic encephalopathy after surgery. However, when hyponatremic encephalopathy develops, menstruant women are about 25 times more likely to die or have permanent brain damage
compared with either men or postmenopausal women

Baylor College of Medicine, Houston, Texas.
1443949

Check for full text availability || PubMed

Thiazide-induced hyponatremia associated with death or neurologic damage in outpatients.
Ashraf N, Locksley R, Arieff Al
Am J Med. 1981.70(6): 1183

7234886

Check for full text availability || Pubied

Severe hyponatraemia: complications and treatment
Eliis SJ
QJM. 1995;858(12):905

To observe the incidence of complications in severely hyponatraemic hospitalized patients and relate outcome to rate of correction, all patients admitted to a tertiary referral hospital in New York City. USA or a group of hospitals in Oxford, UK with a sodium=or = 120 mmol/l were
studied. Review of the notes and prospective evaluation were used to ascertain cause of hyponatraemia, method of management and cutcome. There were 84 episodes in New York and 100 in Oxford, over 9.5 months and one year, respectively; 79% had chronic hyponatraemia
(>3 days duration). During hyponatraemia, 76% of patients had clouding of consciousness with 11% in coma. Other hyponatraemic complications included long track signs (including hemiparesis) (6.0%), seizures (3.3%), hallucinations (0.5%), tremor (1.0%), intellectual impairment
without clouding of consciousness (0.5%), and acute psychosis (0.5%). 4.3% died as a direct result of their electrolyte disturbance. After correction, central pontine myelinolysis (0.5%), post-correction seizures (1.0%). intellectual impairment (2.2%), tremor (0.5%), paraesthesiae
(0.5%), and striatal syndrome (0.5%) were observed. Correction of hyponatraemia was started in 158 patients, and the mean maximum rate of correction in 24 h was 8.4 mmoll (SD 5.6, range 2-42). The maximum rate of correction was higher in those who developed neurological
sequelae (12.1 mmol/lZ4 h vs. 8.2 mmol/li24 h; p = 0.0125, t-test, separate vanance, two-tail). Neurological sequelae were associated with faster rates of correction, and correction of chronic severe hyponatraemia should be<10 mmol/l in 24 h.

Department of Neurology, University of Keele, North Staffordshire Royal Infirmary, Stoke-on-Trent, UK.

Nausea and malaise, which are the earliest findings, may be seen when the serum
sodium concentration falls below 125 to 130 .Headache, lethargy, obtundation and
eventually seizures, coma, and respiratory arrest can occur if the serum sodium
concentration falls below 115 to 120 Noncardiogenic pulmonary edema has also
been described.



Paraneoplastik Endokrin Sendromlar

Uvyagunsuz ADH Sendromu

O Elevated levels of antidiuretic hormone (ADH) and impaired water handling can be
observed in 30 to 70% of lung cancer patients

O However, excessproduction of ADH does not always produce symptoms

O Only 1to 5% of all patients with lung cancer have symptoms attributable to the
syndrome of inappropriate antidiuretic hormone secretion.

O SIDAH is frequently caused by SCLC. In a study by List and co-workers approximately
10% of patients with SCLC had SIADH

O SIADH did not correlate with clinical stage or metastatic sites.

O SIADH occurred most often with initial presentation and promptly resolved with
initiation of combined chemotherapy in 80% of the patients.

0 Response to chemotherapy and survival was not influenced by the presence of SIADH

O Recurrence of SIADH was associated with tumour progression.
Hiraki A et al, Lung Cancer, 2004



Paraneoplastik Endokrin Sendromlar
Uygunsuz ADH Sendromu

TANI
dPlazma Na< 135 meq/

dPlazma ozmolarite <280 mosm/kg

Qidrar Na >20 megq/I




Paraneoplastik Endokrin Sendromlar Uygunsuz ADH
Sendromu

=\
O Altta yatan malignite tedavisi

O Akut tedavi(Na <120)
Hipertonik NaCl

— IV Furosemid 1mg/kg +elektrolit replasmani
— 24 saat Na artigi 10-12mmol /L gecmemeli
— Aksi takdirde norolojik hasar: santral pontin myelinoliziz

d Kronik tedavi
— Su kisitlamasi giinde 500-1000m|
— Demeklosiklin 300-600mg/gtn
— Vasopresin reseptor antagonisti (conivaptan )




Asagidakilerden Hangisi Uygunsuz ADH
Sendromu Igin Dogru Degildir

A-Normal plazma volimu

B-Plazma ozmolitesi, idrar ozmolitesinden fazla

C-Artmis idrar sodyumu

D-Hiponatremi




Hiperkalsemi Nedenleri

O Paratiroid ile iliskili =

L Maligniteler ile iliskili
D vitamini ile iligkili
dArtmis kemik donusumu

LIRenal yetersizlige bagli




Hiperkalsemi Semptomiari

4 Yorgunluk, halsizlik
U Kilo kaybi, zayiflama
4 Bulanti, kusma

] Konstipasyon

 Politri

L Mental konfuzyon, suur kaybi
 Kardiak aritmi




Paraneoplastik Hiperkalsemi

L Semptomlar daha belirgin
L1 Akut olarak ortaya cikabilir
L Acil tedavi gereksinimi fazla

LIKanser tanisindan once ortaya c¢ikabilir

L Kotu bir prognostik faktordtr




Paraneoplastik Hiperkalsem|

O Akciger kanseri ( %35 )
L Meme kanseri (% 25)
U Hematolojik maligniteler (miyelom+lenfoma) ( %14)

U Genitouriner tumorler ( % 6)

O Diger ( % 20 )




Paraneoplastik Hiperkalsemi

Q Hiraki and colleagues examined 1149 patients witl} lung cancer
and found|6% to have hypercalcemia

O Among those with hypercalcemigd 51% had squamous cel
carcinoma, 22% had adenocarcinoma, and 15% had SCLC.

O Most of those patients had advanced disgase (stage Il or V).

O Median survival was only 3.8 months.

Hiraki A et al, Lung Cancer, 2004



Paraneoplastik Hiperkalsem|

L Solid timorlerde gortlen hiperkalseminin % 70’ |
humoral

U PTHrP ( parathormone related peptide ) salinimina bagl

L PTH 1le % 70 benzerlik var




Paraneoplastik Hiperkalsem|

U PTHrP osteoklast prekursorleri Gstindeki RANK
reseptorleri ile etkilesir

L1 Osteoklast aktivasyonu

L Kemik rezorpsiyonu hiperkalsemi

UIPTH duzeyleri dusuk , kalsitriol duzeyi normal




Paraneoplastik Hiperkalsem|

L Kemikteki metastazlara bagli osteoklast
aktivasyonu kemik rezorbsiyonu

1 Meme ve akciger kanseri

dHer kemik metastazi yapan tumorde
gorulmez

1 Meme Kanseri Kemik metastazi % 85
Hiperkalsemi % 20




Multiple Miyelom

e Multiple Miyelom da osteoklastlari aktive
eden sitokinler

L- 1
TNF- o
TNF- B
L- 6
RANKL

 Renal yetersizlige bagl Ca+ atiliminda azalma




11a — hidroksilaz

1.25 (OH ),D3 olusumu

L Gastrointestinal sistemden Ca emilimi




Paraneoplastik Hiperkalsemi

Malignancies associated with hypercalcemia

Osteolytic metastases:

Breast cancer
Multiple myeloma
Lymphoma

Leukemia

Humoral hypercalcemia (PTHrP):

Sguamous cell carcinomas
Renal carcinomas

Bladder carcinoma

Breast cancer

Ovarian carcinoma
MNon-Hodgkin lymphoma
CML

Leukemia

Lymphoma

1,25-dihydroxyvitamin D:

Lymphoma (MNon-Hodgkin, Hodgkin, lymphomatosis/granulomatosis)

Ovwvarian dysgerminomas

Ectopic PTH sectretion:

Qvarian carcinoma

Lung carcinomas
Neurcectodermal tumor
Thyroid papillary carcinoma
Rhabdomyosarcoma

Pancreatic cancer

Graphic 74189 Version 2.0

Osteolytic metastases with local release of cytokines (including osteoclast activating factors); tumor secretion of

parathyroid hormone-related protein (PTHrP); and tumor production of 1,25-dihydroxyvitamin D (calcitriol)

Osteolytic metastases account for approximately 20 percent of cases of hypercalcemia of malignancy



Hiperkalsemi Duzeyi

dCa+ =11.5-—12 mg/dl semptomsuz
dCa+ >12 mg/ dl semptomatik
CICa+ >13 mg/dl acll mudahale

dCa+ >15 mg/dl koma ve kardiak arest

0 Duzeltilmis Ca = Olctilen Ca + 0.8 x (4 — alb)




Kansere Bagli Gelisen Hiperkalsemi

Onkolojik hastaliga yonelik spesifik

tedavinin gecikmeden baslatilmasi gerekir




TEDAVI

LHidrasyon
Ditretik
_IBisfostonatlar

Kalsitonin
Steroid
Mithramycin
JdGallium nitrate




BISFOSFONATLAR

L1 Sentetik pyrofosfat analoglari

L Hidroksiapetit kristallerine afiniteleri var

L Kemik yuzeyine, aktif kemik degisimi olan
bolgelere baglanirlar

L1 Osteoklastik kemik rezorbsiyonunu onlerler




BISFOSFONATLAR

LPamidronat 60-90 mg 2-4 saatte

Zoledronat 4mg 15-30 dakika

dlbandronat 2-4 mg 2- 4 saat




BISFOSFONATLAR

o Etkileri 48 saatten sonra baslar

e Uzun donem kontrol saglar

* Nefrotoksisiteye dikkat !!!
Dozu azaltmak
Inflizyon siiresini uzatmak




L Osteoklastik kemik resorbsiyonunu onler
_L1Bobreklerden Ca+ atilimini arttirir
JAkut etkisi cnemli

U Tasiflaksi gelisebilir

Steroidlerle birlikte kullanimi onerilmekte
2-4 saat icinde akut etkill

14 — 8 U/kg I.m/s.c 12 saatte bir




Steroid

4 1.25 ( OH ), D3 olusumunu azaltarak barsaklardan Ca+
emilimini azaltir

4 Ca+ atilimini arttirir
L Kalsitonine karsi gelisen tasiflaksiyi azaltir
U Lenfomalarda lenfolitik etkisinden yararlanilir

1 Prednisone 40 — 60 mg /gun dozunda kullanilabilir




Mithramycin ( Plicamycin )

Kemik rezorbsiyonunu onler
2511g / kg dozunda I.v (3-6 saatte)
dEtkinlik suresi az (3-7 gun arasi tekrar)

Toksisite fazla
L Trombositopeni
_1Hepatotoksisite
1Azotemi




Gallium Nitrate

L Kemik resorbsiyonunu onler
1200mg/m2 / guin

5-7 gunluk surekli infuzyonu gerekli

124-48 saate etkinligi gozukur.

JABulanti kusma

LINefrotoksisite




Yen! ledaviler

RANKL (receptor activator of nuclear
factor k B ligand ) monoklonal antikorlar
(AMG 162 )

L1Osteoprotegrin (OPG)

P THrP. monoklonal antikorlar




Paraneoplastik Endokrin Sendromlar

Hipoglisemi

- Insulinoma

- Insilinoma disi timér hipoglisemisi
— Fibrosarkom
— Diger mezenkimal tiimorler
— Hepatoselltler Ca

— Mezotelyoma
— AC Ca



Paraneoplastik Endokrin Sendromlar

Hipoglisemi

* Insdlinoma disi tumor hipoglisemisi

— Insulin, insulin-like madde veya IGF-II'ye bagl
ortaya cikar

— Yash hastalara

— lleri evre hastalar

— Ara sira malignite tanisindan énce ortaya cikabilir

— Tekrarlayict veya surekli 6zelliktedir

— Insalin,C-peptit,Buyliime hormon duzeyleri distk
bulunur



Paraneoplastik Endokrin Sendromlar

Hipoglisemi

» Secilmis hastalarda 6zellikle sistemik tedavilere
direncli hastalikta “debulking”

« Medikal tedavi

— Deksametazon, 4 mg 2 ya da 3 kez/gun

— Prednison, 10-15 mg/guln

— Diazokside, 3-8 mg/kg/giin 2 ya da 3 dosa bdélinerek
— Glukagon infusyonu, 0.06-0.3 mg/h IV

— QOktreotide, 50-1500 |Jg/d SC ya da oktreotide
LAR,20-30 mg IM aylik (siklikla kortikosteroidlerle)

— BlyUme hormonu, 2 U/gin SC (siklikla
kortikosteroidlerle)



Paraneoplastik Norolojik Sendromlar

SENDROM
GRUBU SENDROM
Lambert-Eaton mivastenik sendromu
(LEMS)
Paraneoplastik serebellar degenerasvon
Ensefalomivelitis
Limbik ensephalitis
NOROLOJIK

Brainstem ensephalitis

Opsoklonus -mivoklonus

Anti-NMDA reseptor ensephalitis

SIKNEDEN OLAN KANSERTER

. Kiigiik hitereli AC Ca

ACCa
Over Ca
Meme Ca

. Kiigiik hitcreli AC Ca

L] Teratoma

Immunolojik



Paraneoplastik Norolojik Sendromlar

Paraneoplastic syndromes of the central nervous system

Encephalomyelitis®

Myelitis™

Limbic encephalitis™

Brainstem encephalitis™®

Cerebellar degeneration™

Opsoclonus myoclonus ataxia™

Visual syndromes
Cancer associated retinopathy®
Melanoma associated retinopathy™
Optic neuritis

Mecrotizing myelopathy

Motor neuron syndrome
Subacute motor neuronopathy
Other syndromes

Stiff-person syndrome™

Subacute sensory neuronopathy™

Paraneoplastic syndromes of the peripheral nervous system

Chronic sensorimotor neuropathy
Association with plasma cell dyscrasias
Acute sensorimotor neuropathy
Guillain-Barré syndrome
Plexitis (eg, brachial neuritis)
Autonomic neuropathy™

Vasculitis of nerve and muscle

Paraneoplastic syndromes of the neuromuscular junction and muscle

Myasthenia gravis™

Lambert-Eaton myasthenic syndrome™
Dermatomyositis/polymyasitis
Neuromyotonia™

Acute necrotizing myopathy

Cachectic myopathy

* Syndromes in which specific paranecplastic markers have been identified in more than three patients. However, the absence of antibodies does not exclude a paraneoplastic eticlogy.
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Reactivity of paraneoplastic antineuronal antibodies

Reactivity of different paraneoplastic antibodies with the
nervous system. Panel A: Reactivity of anti-Hu antibodies with
human cerebral cortex. There is predominant staining of the
nuclei of the neurons (with sparing of the nucleoli), and milder
staining of the cytoplasm. Glial cells are not immunoreactive.
Panel B: Reactivity of anti-Yo antibodies with rat cerebellum.
There is intense immunolabeling of the cytoplasm of the
Purkinje cells and of neurons of the molecular layer. Panel C:
Reactivity of anti-Tr antibodies with rat cerebellum. There is a
characteristic dot-like immunolabeling of the cytoplasm of
Purkinje cells and the neuropil of the molecular layer of
cerebellum. Panel D: Reactivity of anti-Ma2 (Ta) antibodies
with human cerebral cortex. This antibody reacts with the
nucleoli of the neurons, and shows mild immunolabeling of
the cytoplasm; glial cells are not immunoreactive.

Courtesy of Josep Dalmau, MD, PhD.
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« PNS sinir sisteminin herhangi bir parcasini tutabilir

— Yalniz bir alan (limbik ensefalit)
— Yalniz bir htcre grubu (beyincikte Purkinje htcreleri)
— Bir cok odak tutulumu (ensefelamiyeloradikulitis)

« Patolojik bulgular degiskendir

— Paraneoplastik serebellar degenerasyon
« Purkinje hucreleri tutulur
» Noronlar saglam

— Paraneoplastik ensefelomiyelitis
» Noron ve purkinje hucreleri tutulmus

— Opsoklonus—miyoklonus sendromun
- Patolojik bulgu gézlenmeyebilir
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- Semptom ve bulgular degisken ve farkhdir

- Siklikla (%80) kanser tanisindan énce ortaya cikar
— Aylar, yilar sonra

— Baslangicta kanser aragstirmasi sonuc vermeyebilir
— PET/CT maligniteyi saptamak icin en iyi secim olabilir

- Malignite yavas seyir gostermesine ragmen ndrolojik
hastalik hizli seyir gosterebilir
— Norolojik tablo birka¢ gun-ay icinde ortaya cikabilir
— Siddetli, sakat birakici ve bazen dldurucu olabilir
— Kanserin tedavisi norolojik hasar duzeltemeyebilir
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Lancet 1981 Aug 1:2(8240):2244.
Autoimmune aetiology for myasthenic (Eaton-Lambert) syndrome.
Lang B, Mewsom-Davis J, Wray O, Vincent A, Murray M.

Abstract

The myasthenic (Eaton-Lambert) syndrome, associated with carcinoma of the bronchus in one patient and with immunclogical dizorders in two others. improved after plasma
exchange-observations supported by electromyographic evidence in two cases. Prednisolone and azathioprine treatment led fo almost complete remission in one of the non-
neoplastic cases and to improvement in the other. The [gG fraction of plazma from all three patients, injected daily (10 mg) into mice for 37-77 days, significantly reduced the iniial
compound muscle action potential and the quantal content of the end-plate potential measured in the diaphragm, when compared with confrol human lgG. These resulis indicate that
an 1gG autcantibody, binding to nerve terminal determinants, may be responsible for the disorder of neuromuscular transmission in the myasthenic syndrome, and that
immunosuppressive drugs may be wseful in treating the nonneoplastic form of the disease.

PMID: 6114283 [PubMed - indexed for MEDLINE]
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Am J Pathol, 1002 Oct:141{4):3314.
The expression of the Hu (paraneoplastic encephalomyelitis/sensory neuronopathy) antigen in human normal and tumor tissues.

Dalmau J!, Funesws HW, Cordon-Cardo C, Posner JB.

+ Author information

Abstract

Uzing immunaohistochemistry or Westemn blot analysis. the authors have studied the expression of the Hu antigen (2 neuronal protein identified by the serum of patients with small cell
lung cancer and paransoplastic encephalomyeliiis/sensory neuronopathy) in normal human tissues and 115 tumors of different histologic types. In normal tissue, the Hu antigen is
highly restricted to the nervous system. In lung tumers, the Hu anfigen is restricled in its expression fo all small cell carcinomaz. A few other neursendocrine-related tumoers, especially
neurcblastomas (50%), also express the antigen.

PMID: 1415481 [PubMed - indexed for MEOLINE] PMCID: PMC1288824  Free PMC Article
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fnn Neurgl. 2001 Sep;30(3):338-48.
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Molecular and clinical diversity in paraneoplastic immunity to Ma proteins. s T

4 Author information Related citations in PubMed &

Abstract Clinical analysis of anti-Ma2-associated encephalitis.
Antibodies to Ma1 and Ma2 proteins identify 3 paraneoplastic dizorder that affects the imbic system, brain etem, and cerebellum. Preliminary studies suggested the existence of other [Brain. 2004)
Ma proteins and different pafterns of immune response associated with disfinct neuralogic symptoms and cancers. n this study, our aim was to isolate the full-length sequence of Ma2  Paraneoplastic brain stem encephalitis in @ woman vith

and new family members, identify the major autoantigen of the disorder, and extend the dinical-immunological analysis to 29 patients. Sera from selected patients were used to probe  anfi-Ma2 anfibody.  [J Neurol Heurosurg Psychiatry. 2001]
a brainstem cDMA library and isolate the entire Ma2 gene and a new family member, Ma3. Ma3 mRNA is ubiquitously expressed in brain, testis, and several systemic fissues. The Ma, a novel neuran- and tesfs-specific protein, is

vanable cellular expression of Ma proteins and analysis of protein mofifs suggest that these proteins play roles in the biogenesis of mRNA. Immunablot studies identify Ma2 as the recoqnized by the serum of patients with parar [Brain. 1999)
major autoantigen with unique epitopes recognized by all patients' sera. Eighteen pafients had antibodies limited to Ma2: they developed limbic, hypothalamic, and brainstem [T [ associated encephaiis and
encephalitis, and 78% had germ-cell tumors of the testis. Eleven patients had anfibedies to Ma2 and additicnal antibodies to Ma1 andfor Ma3; they usually developed addificnal naraneopiasic imbic encephaiifis]  [Brain Nerve. 2010]
cerebellar symploms and more intense brainstem dysfunction, and 82% of these pafients had tumars other than germ-cell neoplasms. Overall, 17 of 24 patients (71%) with brain ) ) ) )
magnetic resonance imaging studies had abnormalities within or outside the temporal lobes, some a3 contrast-enhancing nodular lesions. A remarkable finding of immunity to Ma w .ﬁn’u-Ma and ani-Tz assc:m ated para.neo_plasllw .
proteins is that neurclogic symptoms may improve or resalve. This improvement segregated fo a group of patients with antibodies limited to Ma2. neurological syndror | Neurol Neurosurg Psychiztry. 2006]

See revigws...
PMID: 11558780 [PubMed - indexed for MEDLINE]
See gl
Publication Types, Me3H Terms, Substances, Grant Support v
. Cited by 27 PubMed Central articles -
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EEER Cell-Mediated Immune Responses in
Paraneoplastic Neurdlogical Synd [Clin Deyv Immunol. 2013]
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Antibody

Syndrome

Associated cancers

Well characterized paraneoplastic antibodies*

Anti-Hu (ANNA-1)

Anti-Yo (PCA-1)

Anti-Ri (ANNA-2)

Anti-Tr

Anti-Cv2/CRMPS

Anti-Ma proteinge (Mai, Ma2)

Anti-amphiphysin

Encephalomyelitis including cortical, limbic, brainstem encephalitis, cerebellar degeneration, myelitis, sensory neuronopathy, and/or autonomic dysfunction

Cerebellar degeneration

Cerebellar degeneration, brainstem encephalitis, opsoclonus-myoclonus

Cerebellar degeneration

Encephalomyelitis, cerabellar degeneration, chorea, peripheral neuropathy

Limbic, hypothalamic, brainstem encephalitis (infrequently cerebellar degeneration)

5tiff-person syndrome, encephalomyelitis

SCLC, other

Gynecological, breast

Breast, gynecological, SCLC

Hodgkin's lymphoma

SCLC, thymoma, other

Germ-cell tumors of testis, luna cancer, other solid tumors

Breast, lung cancer

Anti-GABA(B) receptor

Anti-LGI1 (previously attributed to VGKC)
Anti-CASPR2 (previously attributed to VGKC)
Anti-nAChR

GIyR

Seizures, limbic encephalitis
Limbic encephalitis, seizures
Morvan's syndrome and some patients with neuromyotonia
Subacute pandysautonomia

Encephalomyelitis with muscle spasms, rigidity, myoclonus, hyperekplexia

Anti-recoverind Cancer-associated retinopathy (CAR) SCLC
Partially-characterized paraneoplastic antibodies*

Anti-Zic 4 Cerebellar degeneration SCLC

mGluRL Cerebellar degeneration No tumor or Hodgkin's lymphoma

ANNA-3 Sensory neuronopathy, encephalomyelitis SCLC

PCA2 Encephalomyelitis, cerebellar degeneration SCLC

Anti-bipolar cells of the retina Melanoma-associated retinopathy (MAR) Melanoma
Antibodies that occur with and without cancer association

Anti-VGCC Lambert-Eaton myasthenic syndrome, cerebellar dysfunction SCLC

Anti-AChR. Myasthenia gravis Thymoma

Anti-NMDAR Multistage syndrome with memory and behavioral disturbances, psychosis, seizures, dyskinesias, and autonomic dysfunction Teratoma

Anti-AMPAR Limbic encephalitis, psychiatric disturbances Variable solid tumors

SCLC

Thymeoma, SCLC

Thymoma and variable solid tumors
SCLC, others

Often without cancer

PCA: Purkinje cell antibody; ANNA: antineuronal-nuclear antibody; VGCC: voltage-gated calcium channel; VGKC: voltage-gated potassium channel; nAChR: neuronal acetyl-choline receptor.
* Well-characterized antibodies are those directed against antigens whose molecular identity is known, or that have been identified by several investigators. (Graus F, et al. ] Neurol Neurosurg Psychiatry 2004; 75:1135.)

+ Antibodies to Ma2: younger than 45 years, usually men with testicular germ-cell tumors; older than 45, men or women with lung cancer and less frequently other tumors. Mal antibodies often associated with tumors other than germ-cell neoplasms and confers a worse prognosis, with more prominent

brainstem and cerebellar dysfunction.

A Other antibodies reported in a few or isolated cases include antibodies to tubby-like protein and the photoreceptor-specific nuclear receptor,
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Anti-Hu antibodies in patients with small-cell lung cancer: assaciation with complete response to therapy and improved survival.
Graus F, Dalmou J, RefiéR, Tora M, Malats N, Verschuuren JJ, Cardenal F, Vifiolas N, Garcia del Muro J, Vadell C, Mason WP, Rosell R, Posner JB, Real FX
J Clin Oncol. 1997;15(8):2666.

PURPOSE: Anti-Hu antibodies (HuAb) recognize antigens expressed by neurons and small-cell lung cancer (SCLC). High titers of HuAb were initially reported in serum from patients with paraneoplastic encephalomyelitisisensory neuropathy (PEM/SN) and SCLC. Preliminary
studies have indicated that some SCLC patients without PEM/SN harbor low titer of HUAD in their serum, and that the SCLC of these patients may grow more indolently. Based on these observations, we conducted a multicenter prospective study of SCLC patients without PEM/SN
to determine the incidence and prognostic implications of HUAb.

METHODS: Serum samples were collected at diagnosis of SCLC in 196 patients without PEM/SN. HuAb were determined by immunoblot of purified recombinant HuD antigen.

RESULTS: HuAb were detected in 32 (16%) of the 196 patients. Of the 170 patients who received treatment for the tumor, 27 (16%) were HuAb positive. HUAD was associated with limited disease stage (59.3% v 38.6%; P = .047), complete response to therapy (55.6% v 19.6%;
P<.001), and longer survival (14.9 v 10.2 months; P = .018). In a logistic regression analysis, HuAb status was an independent predictor of complete response induction. The probabilty of achieving a complete response was more than five times higher in HuAb-positive than in
HuAb-negative patients (odds ratio, 5.4; 95% confidence interval, 1.71 to 16.89; P = .004). Cox multivariate analysis indicated that HuAb status was not independently associated with survival.

CONCLUSION: The presence of HuAb at diagnosis of SCLC is a strong and independent predictor of complete response to treatment. This feature accounts for the association between HuAD and longer survival.

Senvice of Neurology, Hospital Clinic i Provincial, Barcelona, Spain. graus@medicine.ub.es
9256130

Check for full text availability || PubMed

Favourable prognosis in Lambert-Eaton myasthenic syndrome and small-cell lung carcinoma.
Maddison P, Newsom-Davis J, Mills KR, Souhami RL
Lancet. 1999;353(9147):117.

Check for full text availability || Publed

P/Q-type calcium channel antibodies, Lambert-Eaton myasthenic syndrome and survival in small cell lung cancer.
Wirlz PW, Lang B, Graus F, van den Maagdenberg AM, Saiz A, de Koning Gans PA, Twijnstra A, Verschuuren JJ
J Neuroimmunal. 2005;164(1-2):161.

To assess the survival impact of the presence of P/Q-type calcium channel antibodies in patients with small cell lung carcinema (SCLC), we examined the frequency of the antibodies and Lambert-Eaton myasthenic syndrome (LEMS) in 148 consecutive patients with SCLC, and in
30 patients with paraneoplastic cerebellar degeneration and SCLC, and studied their relation with survival. In both series, only patients with LEMS had a remarkably long survival, whereas presence of the antibodies without LEMS did not result in a better prognosis.

Depariment of Neurology, Leiden University Medical Center, P.O. Box 9600, 2300 RC Leiden, The Netherlands. pwwirz@lumc.nl
15904978
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Anti-Hu-associated paraneoplastic encephalomyelitis: analysis of 200 patients.
Graus F, Keime-Guibert F, Refie R, Benyahia B, Ribalta T, Ascaso C, Escaramis G, Delattre JY
Brain. 2001;124(Pt 6):1138.

We reviewed 200 patients with paraneoplastic encephalomyelitis (PEM) and anti-Hu antibodies to show possible clinical differences with respect to previous series, and to identify patient, tumour and treatment-related characteristics associated with neurclogical disability and
survival. The median age of the 200 patients was 63 years (range 28-82 years) and 75% were men. The predeminant neurclogical syndromes were sensory neuropathy (54%), cerebellar ataxia (10%), limbic encephalitis (9%) and multifocal involvement (11%). Sensorimotor
neuropathies with predominant motor involvement were observed in only 4% of the patients. Pathological or X-ray evidence of a tumour was obtained in 167 patients (83%) and was a small-cell lung cancer (SCLC) in 74% of those with histological diagnosis. Coexistence of
extrathoracic tumours with SCLC was rare (0.5%). Positive Hu immunoreactivity was observed in the extrathoracic tumours of six out of seven patients in whom autopsy or long-term follow-up ruled out a coexisting SCLC. PEM preceded the diagnosis of the tumour in 71% of
patients (mean delay +/- SD 6.5 +/- 7.0 months; range 0.1-47 months). In the 24 patients in whom the tumour diagnosis was the initial event, PEM predicted the progression or relapse of the tumour in 87% of them. No tumour was found in 33 patients, including four who had a post-
mortem siudy and four with=5 years of follow-up. In a logistic regression analysis, treatment of the tumour, associated or not with immunotherapy, was an independent predictor of improvement/stabilization of PEM [odds ratio 4.56; 95% confidence interval (Cl) 1.62-12.86]. Cox
multivariate analysis indicated that the variables independently associated with mortality were: age=60 years [relative risk (RR) 1.49; 95% CI 1.05-2.12], Rankin score at diagnesis=3 (RR 1.60; 95% ClI 1.12-2.28), more than one area of the nervous system affected (RR 1.61; 95% CI
1.08-2.40), and absence of treatment (RR 2 56; 95% CI 1.76-3.71). We conclude that, unlike previous series, the majority of our patients were male, and there was a low occurrence of predominantly motor neuropathies and extrathoracic tumours coexisting with SCLC. When the
diagnosed extrathoracic tumour expresses Hu antigens, further tests to rule out a coexisting SCLC are probably unnecessary. Finally, the predictors of mortality and PEM evolution found in the study may be important in the design of future therapeutic protocols, and emphasize the
importance of early diagnosis and treatment of the underlying tumour.

Service of Neurology, Hospital Clinic, Universitat de Barcelona, Villaroel 170, Barcelona 08036, Spain. graus@medicina ub.es
11353730
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Anti-Hu--associated paraneoplastic encephalomyelitis/sensory neurcnopathy. A clinical study of 71 patients.
Dalmau J, Graus F, Rosenblum MK, Posner JB
Medicine (Baltimore). 1992;71(2)59

We studied 71 patients with "paraneoplastic” encephalomyelitis, sensory neuronopathy, or both associated with the presence of the anti-Hu antibody in their serum. Most (78%) had small-cell lung cancer. In 9 patients no fumor was detected. Fifty-two patients (73%) had signs and
symptoms of multifocal involvement of the nervous system; in 28 (39%), 2 areas, and in 24 (34%), 3 or more areas were clinically affected. Sensory neuronopathy was present in 52 patients (74%), but in only 44 (62%) did it dominate the course of the disease. Other predominant
findings were: motor neuron dysfunction (14 patients, 20%), limbic encephalopathy (14, 20%), cerebellar symptoms (11, 15%), brainstem encephalopathy (10, 14%), and autenomic nervous system dysfunction {7, 10%). The presence of the anti-Hu antibody prompted a search for
the tumor in 60% of the patients; the tumor when found was usually small and remained localized uniil death, or was demonstrated only at autopsy. Treatment using sieroids and plasmapheresis, immunosuppressants, or both, did not improve the paraneoplastic sympioms
Autonomic and respiratory failure, either of central origin or secondary to neuromuscular weakness, were the principal causes of death. Patients with rapidly developing sensory neuropathy or symptoms of encephalomyelitis should be studied for the presence of the anti-Hu
antibody; if the antibody is found, the possibility of small-cell lung cancer should be investigated. If a tumor is not found in the initial search, one may become evident in several months.

Depariment of Neurclogy, Memorial Sloan-Kettering Cancer Center, New York, NY 10021
1312211

Check for full text availability || PubMed

Paraneoplastic and oncologic profiles of patients seropositive for type 1 antineuronal nuclear autoantibodies.
Lucchinetti CF, Kimmel DW, Lennon VA
Neurology. 1998;50(3).652

Type 1 antineuronal nuclear autoantibody (ANNA-1, also known as "anti-Hu") is a marker of neurologic autoimmunity that is highly associated with small-cell lung carcinoma (SCLC). To determine the spectrum of symptoms and signs as well as the frequency of cancer in adult
patients who are seropositive for ANNA-1, we reviewed 162 sequential patients (67% female) identified as ANNA-1-positive in a comprehensive immunofluorescence screening test. In 21% of these patients, the antibody test requested by the physician was not ANNA-1. By the end
of the follow-up period, cancer had been found in 142 patients (86%). Ten of these lacked evidence of SCLC (4 had prostate carcinoma, 3 breast carcinoma, 1 both prostate carcinoma and melanoma, 1 lymphoma, and 1 squamous-cell lung carcinoma). Of the 132 patients (81%)
with proven SCLC, 17 had one or more coexisting malignant neoplasms (6 had renal carcinoma, 4 another lung primary carcinoma, 3 prostate carcinoma, 3 breast carcinoma, and 4 assorted neoplasms). The diagnosis of SCLC in 128 patients (97%) followed the onset of
paraneoplastic symptoms. SCLC was identified in 10 patients by chest MRI after an equivocal chest radiograph or CT; in 28 by bronchoscopy, mediastinoscopy, or thoracotomy; and in 7 at autopsy. Neurologic signs in decreasing frequency were neuropathy (sensory>mixed
somatic>autonomic>cranial [especially cranial nerve VIIl=motor), cerebellar ataxia, imbic encephalitis, polyradiculopathy, associated Lambert-Eaton myasthenic syndrome, myopathy, myelopathy, opsoclonus/myeclonus, motor neurcnopathy, brachial plexopathy, and aphasia
Nineteen patients had a solely gastrointestinal initial presentation, including gastroparesis, pseudo-obstruction, esophageal achalasia, or other dysmotility. We conclude that seropositivity for ANNA-1 can expedite the diagnoesis and treatment of otherwise occult cancer in patients,
especially fobacco abusers, with varied neurologic and gastroenterologic presentations. The search for SCLC should not end on discovering a different neoplasm.
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Survival and outcome in 73 anti-Hu positive patients with paraneoplastic encephalomyelitis/sensory neurcnopathy.
Sillevis Smitt P, Grefkens J, de Leeuw B, van den Bent M, van Putten W, Hooijkaas H, Vecht C

J Neural 2002:249(6) 745

In a retrospective study, we determined clinical and serological findings, associated tumours, outcome and prognostic factors in 73 Hu-Ab positive patients detected in a Dutch reference laboratory. The most frequent signs and symptoms at presentation were sensory neuropathy
(55 %), cerebellar degeneration (22 %), limbic encephalitis (15 %) and brainstem encephalitis (16 %). 23 % developed autonomic dysfunction including gastro-intestinal motility disorders in 14 %. In 85 % a tumour was detected, which was a lung tumour in 77 %. Signs, symptoms
and associated tumours did not differ in six patients with additional neuronal antibodies (anti-amphiphysine, anti-CV2, anti-Ri). The overall 3 months, one-year and three-year survival rates from the time of diagnosis were 64 %, 40 % and 22 %. Rankin Scale Score (RS) at diagnosis
and presence of tumour at the time of diagnosis predicted mortality with hazard ratios (95 % Cl) of 2.6 (1.5-4.6) and 1.5 (1.1-2). The median delay between onset of symptoms and Hu-Ab diagnosis was 4 months. There was a negative association between delay RS at diagnosis
(P=0.03). In a logistic regression analysis, only older age (OR=0.15, 0.02-0.63) and a higher RS at diagnosis (OR=0.29; 0.11-0.73) were associated with a lower probability of successful functional outcome. Adjusted for thesefactors, antitumour therapy showed a higher but
statistically not significant probability of successful outcome (OR=3.5; 0.87-14.3). Our study underlines the importance of early diagnosis and start of antitumour treatment when the patient is still in a better functional state. The delay between onset of symptoms and diagnosis of
PEM/SN suggests a window for improving eutcome in these patients.

Department of Neuro-oncology, University Hospital Rotterdam, P. O. Box 5201, 3008 AE Rotierdam, The Netherlands. sillevis@neuh.azr.nl
12111309
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Long-term clinical outcome of paraneaplastic cerebellar degeneration and anti-Yo antibodies
Rojas |, Graus F, Keime-Guibert F, RefiéR, Delatfre JY, Ramon JM, Dalmau J, Posner JB
Neurology. 2000;55(5).713

The outcome of 34 women with anti-Yo-associated paraneoplastic cerebellar degeneration was reviewed. Three patients had not developed cancer after more than 4 years of follow-up. The only independent predictor for survival was the type of associated tumor (risk ratio, 1.79,
93% CI, 1.02 to 3.12). Median survival was 100 months for patients with breast cancer and 22 for those with gynecologic cancer. Although paraneoplastic cerebellar degeneration leads to the diagnosis of cancer in 63% of the patients, cancer progression was the cause of death in
52%.

Services of Neurology, Ciutat Sanitaria Universitaria de Bellvitge, Hospitalet, Spain.
10980743

Check for full text availability || Pubiied

Hu and voltage-gated calcium channel (VGCC) antibodies related to the prognosis of small-cell lung cancer.
Monstad SE, Drivsholm L, Storstein A, Aarseth JH, Haugen M, Lang B, Vincent A, Vedeler CA
J Clin Oncol. 2004;22(2):795.

PURPOSE: Hu antibodies previously have been associated with longer survival of patients with small-cell lung cancer (SCLC). Voltage-gated calcium channel (VGCC) antibodies play a pathogenic rele in Lambert Eaton myasthenic syndrome, which is also associated with SCLC
These antibodies may reduce tumor growth in patients with the neurologic disease, but it is not clear whether they provide prognostic information in those without neurologic symptoms

PATIENTS AND METHODS: Two hundred patients with SCLC (age 39 to 79 years; mean, 62.3 years; 129 males and 71 females) receiving chemotherapy were studied for the presence of Hu and VGCC antibodies. Sera were examined for Hu antibodies by an in vitro transcription-
translation-based immunoprecipitation technigue and by immunohistochemistry/dot blot. VGCC (P/Q subtype) antibodies were detected by radioimmunoassay. Survival analysis was used to analyze the data. Results Hu antibodies were defected in 51 of 200 patients (25.5%) by in
vitro transcription-translation-based immunoprecipitation and in 37 of 200 patients (18.5%) by immunohistochemistry or dot blot, whereas VGCC antibodies were detected in only 10 of 200 patients (5%). The presence of Hu antibodies did not correlate with VGCC antibodies, and
there was no association between Hu or VGCC antibodies and the extent of disease or survival

CONCLUSION: Hu and VGCC antibodies are found in a proportion of SCLC patients, irrespeciive of neurologic symptoms, but their presence does not correlate with the prognosis of the SCLC.

Department of Neurology, 200301028, Haukeland University Hospital, Jonas Liesvei 65, Bergen 5021, Norway. sissel monstad@helse-bergen.no
14990634
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Lancet 1993 Jan 2;341(3838):21-2,

Regression of small-cell lung carcinoma in patients with paraneoplastic neuronal antibodies.

Damell RB', DeAngelis LM.

+! Author information

Abstract

Ve describe three patients with known or suspected small-call lung cancer (SCLC), paraneoplastic neurclogical syndromes, and antineuronal anfibodies who had unusually benign
clinical courses. One patient survived 3 years free of disease and was positive for the anti-Hu anfibody. A second patient survived & years after spontanecus tumour regression and
had an atypical antineuronal antibody. A third patient with both the anti-Hu and atypical anfineuronal antibody had spontaneous regression of a lung mazss. All three pafients had a

subacute sensory neuropathy. Since paraneoplastic antineuronal antibodies alzo bind to tumour cells, these cases suggest that zome (paraneoplastic) neurological syndromes
without identifiable tumaour may result from immune-mediated eradication of tumour cells.

PMID: B0B3260 [PubMed - indexed for MEDLINE]
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Prognoz

- PNS’ye neden olan tumédrler siklikla asemptomatik ya da
okkultar

— Hu paraneoplastik sendromu 53/55 hastadada bir nodulde sinirh
KHAK

* NPNS’'a neden olan bir tumdriun histolojik ézellikleri ayni
organdaki ve ayni histolojideki PNS yapmayan
timodrlerden farki yogun inflamatuvar hdcre
infiltrasyonunun olmasidir

« PNS’li hastalarin prognozu daha iyidir
— Erken evre tanisindan bagimsiz

— Dusuk titrede Anti-Hu saptanan ancak paraneoplastik sendromu
olmayan sinirhh evre KHAK’li hastalrda dahi prognoz daha iyil
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PARANEOPLASTIC SYNDROMES OF THE
SPINAL CORD, NERVE, AND MUSCLE

STACY A. RUDNICKI MD." and JOSEP DALMAU, MD, PhD"=

' Deparmiment of Neurology., University of Arkansas for Medical Sciences., 4301 West

Markham, Sloc 500, Little Rock, Arkansas 72205, USA

= - - - - - - S
< Arkansas Cancer Rescarch Center, University of Arkansas for Medical Sciences,

Little Rock, Arkansas, TTSA

Accefited I3 Jure 200N

In patients with cancer, the development of periph-
eral nervous system dysfunction usually represents
the side effects of therapy. the infiluration of nerves
or spinal roots by the tumor, or metabolic and nu-
tritional deficits. The etiology of the neurologic dis-
order is defined as paraneoplastic when none of the
aforementioned causes are detected or when specific
cancer-related immunologic mechanisms are in-
volved. During the last 20 years. many studies on
parancoplastic neurologic syvndromes have focused
on a group of disorders thar often develop before
the tumor is diagnosed. These disorders have a sub-
acute and debilitating course and are associated with

Abbreviations: ALS, amyotrophic lateral sclerosis; CMAP, compound
muscle action potential; CT, computed tomography:; CSF, cerebrospinal
fluid:; EMG. electromyography:. GAD, glutamic acid decarboxylase: GBS,
Guillain—Barré syndrome; |g, immunoglobulin; IL, interleukin; INF, inter-
feron: IVig. intravenous immunoglobulin: LEMS, Lambert—Eaton myas-
thenic syndrome; M protein, monoclonal protein; MAG, myeslin-associated
glycoprotein; MG, myasthenia gravis; MGUS, monoclonal gammopathy of
undetaermined significance:; MRND, motor neuron disease: MRI, magnstic
resonance imaging: PEM, paranecoplastic encephalomyelitis; PET, posi-
tron emission tomography:; POEMS, polyneuropathy. organomegaly., en-
docrinopathy, M component, and skin changes; PSR, parancoplastic
sensory neurconopathy: SCLC, small-cell lung cancer; THNEF, tumor necro-
sis factor; WGOCC, voltage-gated calcium channel; WGKC, woltage-gated
potassium channel

Key words: myelopathy, myopathy; neuropathy: paraneoplastic
Correspondence to: J Dalmau; e-mail: dalmaujosepo@exchange.
uams. edu

= 2000 John Wiley & Sons, Inc.

1). Thegs ders. however, are extremely rare
ients), with the excep-
S > vasthenic syvndrome
(LEMS) that affefts 3% of patients with small-cell
Ilung cancer (SCLE - vasthenia gravis (MG),
which develops in one-third of thymoma patients-'ﬁ*
Most paraneoplastic disorders of the peripheral ner-
VOUSs svVstermn are not associated with marker antibod-
ies. Furthermore, a significant number of patients
with cancer develop symptoms of paraneoplastic
neuropathy or mvyvopathy. These syndromes are usu-
ally less debilitating than those that precede tumor
diagnosis and are not associated with identifiable im-
mune-mediated mechanisms. The frequency of
these disorders depends on the extent of the clinical
and elecuorophvsiologic examinations used to detect
them. and varies from 5 to 409 159228
Identification of a neurologic disorder as para-
neoplastic is important because it may lead to the
detecrion of the tumor and avoid unnecessary scud-
ies to determine the cause of complications of the
cancer. For some paraneoplastic syndromes, treat-
ment of the tumor or immune modulation may re-
sult in neurologic improvement. This review focuses
on paraneoplastic syndromes of the spinal cord, pe-
ripheral nerve, and muscle (Table 2).

I—Faton

Paraneoplastic disorders (PND) are more frequent than previously considered, with an incidence that varies
with the neurologic syndrome and type of tumor. The more common syndromes are Lambert-Eaton myasthenic
syndrome (LEMS), which affects approximately 3 percent of patients with small-cell lung cancer (SCLC), and
myasthenia gravis, which affects 15 percent of all patients with thymoma. For other solid tumors, the incidence
of paraneoplastic neurologic syndromes is far less than 1 percent in most tumors



Paraneoplastik NOrolojik Semptomlar

Lambert Eaton Myastenik Sendrom

 Noéromuskuler bileskenin presinaptik bdlgesini etkileyen
otoimmun bir hastalik
— KHAK’l hastalarnn %2-3’unde (Tum PNS LEMS’lann %60)
— Sendrom siklikla tumor tanisindan dnce ortaya cikar.
— Daha cok erkeklerde
— Timoma ve lenfomalarda da gorulebilmektedir.

- Belirtiler

— Pelvik ve uyluk kaslarinda yorgunluk, miyalji

— Agiz kurulugu,

— Disartri,

— Disfaji,

— Pitozis,

— Okuler kas gugsuzlugu, gorme bozuklugu

— Derin tendon reflekslerinin azalmasi ve/veya kaybolmasi



Paraneoplastik NOrolojik Semptomlar

Semptomatik Nérolojik paraneoplastik nérolojik
sendromlar (NPNS) kanser hastalarinin %0.1'ini etkiler
— Lambert Eaton miyastenik sendromu, KHAK’inde %3
— Miyastania gravis, Timomada %15
— Periferal noropati, POEMS sendromunda %350

« NPNS hemen hepsi immun sistem kaynaklidir.

« NPNS neden olan kanserlerin cogu asemptomatik ve bir
kismi da okkualtdr.

* Yavas tumoér seyri ve siddetli nérolojik tablo etkin
antitiméral immunite ve otoimun beyin hasarinin gésterir



Paraneoplastik NOrolojik Sendromlar

Laboratuvar

 Serebrospinal sivi
— BOS'ta pleositoz 30-40 hicre

— 50-10mg/dl protein, birkac hafta sonra
kaybolur

— Artmis IgG diuzeyi, daha kalici bir bulgudur



Paraneoplastik NoOrolojik Sendromlar

Antikorlar

— Immun aracili PNS’larda en onemli tani kriteri tumor ve sinir
sistemine karsi olusan antikorlarin gosteriimesidir.

— Her PNS’da antikor saptanamamaktadir,
- Immun olmayan neden?
- Teknik yetersizlik

— Her bir antikor genis norolojik sendrom yelpazesine neden
olmakla birlikte sinirli sayida tumorde ortaya cikmaktadir

— Saptanan antikorlar primer tumaora ortaya koyabilir

— Antikor ve onlarn hedefi noronal antijenin gosterilmesi ile PNS
tanisinin konmasi erken kanser tanisi konmasini saglayabilir



Paraneoplastik NOrolojik Sendromlar

Table 2. AntineuronalAntibody—Associated Paraneoplastic Disorders.™

Antibody
Anti-Hu
[ANMNA-1)

Anti-Yo
(PCA-1)

Anti-Ri

Anti-Tr
Anti-VGCC

Antiretinal

Anti-amphiphysin

Anti-CRMPS
(Ant-CV2)

Anti-PCA-2

Anti-Mal

Anti-Ma2
AMMNA-3

Anti-mGluR1

Anti-WGKC

Anti-MAG

MNeuronal Reactivity

Mucleus maore than cyto-
plasm (all neurons)

Cytoplasm, Purkinje cells

MNucleus more than cyto-
plasm (central nerv-
ous system neurons)

Cytoplasm, Purkinje cells

Presynaptic neuromuscu-
lar junction

Photoreceptors, ganglion
cells

Presynaptic nerve
terminals

Oligodendrocytes, neu-
rons, cytoplasm

Purkinje cytoplasm and
other neurons

MNeurons (subnucleus)
Meurons (subnucleus)

MNuclei, Purkinje cells

Purkinje cells, olfactory

neurons, hippocampus

Peripheral nerve

Peripheral nerve

Protein Antigens Cloned Genes

35-40kD

34 and 62 kD

55 and 80 kD

23, 65, 145,
and 205 kD

128 kD

66 kD

280 kD

41.5kD
170 kD

Metabotropic
glutamate
receptor

VGKC

HuD, HuC
Hel-N1

CDR34,
CDR62

MNova

P/Q type
VGCC,
MysB

Recoverin

Amphiphysin

CRMPS
(POPGE)

Mal

Ma2

Glu receptor

Potassium

channels
MAG

Tumor

Small-cell lung cancer,
neuroblastoma,
prostate cancer

Owvarian, breast, and
lung cancers

Breast, gynecologic,
lung, and bladder
cancers

Hodgkin's lymphoema

Small-cell lung cancer

Small-cell lung cancer,
melanoma, gyneco-
logic cancers

Breast cancer, small-cell
lung cancer

Small-cell lung cancer,
thymoma

Small-cell lung cancer

Lung cancer, other
cancers

Testicular cancer
Lung cancer

Hodgkin's lymphoma

Thymoma, small-cell
lung cancer

Waldenstrém's macro-
globulinemia

Paraneoplastic Symptoms

Paraneoplastic encephalomyelitis, para-
neoplastic sensory neuronopathy,
paraneoplastic cerebellar degenera-
tion, autonomic dysfunction

Paraneoplastic cerebellar degeneration

Ataxia with or without opsodonus—

myoclonus

Paraneoplastic cerebellar degeneration

Lambert—Eaton myasthenic syndrome

Cancer-associated retinop athy,
melanoma-as sociated retinopathy

Stiff-person syndrome, paraneoplastic
encephalomyelitis

Encephalomyelitis, cerebellar degenera-
tion, chorea, sensory neuropathy

Encephalomyelitis, cerebellar degenera-
tion, Lamberi—Eaton myasthenic syn-
drome

Brain-stem encephalitis, cerebellar
degeneration

Limbic brain-stem encephalitis
Sensory neuronopathy, encephalomyelitis

Paraneoplastic cerebellar degeneration

MNeuromyotoma

Peripheral neuropathy
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Paraneoplastik nérolojik sendromilar

Kanser tanisi ile takip edilen bir hastada

Beyin metastazlari
Leptomeningeal hastalik
Spinal kord ve sinir kéku basisi

RT ve KT (platinler,taksanlar ve vinka
alkaloidleri) ‘yi de iceren tedavilerin yan etkileri

Infeksiyonlar ile tablo nérolohik semptom yada
bulgular aciklanamiyorsa NPNS akla gelmelidir
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Cerebrospinal fluid study in paraneoplastic syndromes. BM)

Psimaras D', Carpentier AF, Rossi C; PNS Euronetwork.

(4 Author information

Abstract
OBJECTIVE: Paraneoplastic neurological syndromes (PNS) probably result from an immune reaction against antigens shared by the nervous system and tumour cells. To
characterise CSF alterations in these syndromes, we studied a large series of paraneoplastic patients.

METHODS: Using the PNS European database which includes patients diagnosed with PNS in Europe. we reviewed the clinical data of all patients included between 2000 and 2007
for which information on CSF was available. Patients were studied if they met the following inclusions criteria: (1) definite paraneoplastic disease with anti-Hu, anti-Yo, anti-CV2, anti-
Ri anti-Ma/Ta and anti-Tr antibodies; (2) clinical information available; and (3) at least one CSF study.

RESULTS: 295 patients met the inclusion criteria. Abnormal CSF (pleiocytosis and/or high protein level and/or oligoclonal bands) was found in 93% of patients. Pleiocytosis, but not
hyperproteinorachia, was more frequently seen in patients in whom the CSF study was done early in the evolution. In 24 patients, oligoclonal bands were the only abnormality found in
the CSF (10%). Elevated numbers of cells were found in 47% of patients before the third month compared with 28% after the third month (p<0.01). This eveolution might suggest a
subacute inflammation phase within the nervous system, followed by a non-inflammatory phase. The inflammation profile was similar in all antibody types, cancers or neurological
syndromes of the PNS. Surprisingly, anti-Hu patients with high pleiocytosis at the time of diagnostic had a better survival in this study than those without pleiocytosis (572 days vs 365
days; p = 0.05).

CONCLUSION: CSF inflammation is a common finding in PNS patients and can be a helpful tool for diagnosis, especially if this analysis is done within 3 months after neurological
onset.

Comment in
Cerebral spinal fluid abnormalities in patients with paraneoplastic syndromes of the nervous system. [J Neurol Neurosurg Psychiatry. 2010]

PMID: 19324868 [PubMed - indexed for MEDLINE]
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The combination of negative cytology for malignant cells and the absence of meningeal enhancement on MRI can

reasonably exclude leptomeningeal carcinomatosis.
Inflammatory changes (eg, pleocytosis, intrathecal synthesis of IgG, oligoclonal bands) can support the
presence of an inflammatory or immune-mediated neurologic disorder .
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Lancet Meurol. 2014 Feb;13(2):167-77. doi: 10.1016/S1474-4422(13)70282-5. Epub 2013 Dec 18.
Antibody titres at diagnosis and during follow-up of anti-NMDA. receptor encephalitis: a retrospective study.
Gresa-Arribas N, Titulaer MJ2, Torrents A3, Aguilar E', McCracken L*, Leypoldt F', Gleichman AJ° Balice-Gordon R®, Rosenfeld MR?, Lynch DS, Graus F', Dalmau J®.
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Erratum in
Lancet Neurol. 2014 Feb;13(2):135.

Abstract

BACKGROUND: Anti-N-methyl-d-aspartate (NMDA) receptor encephalitis is a severe but treatable autoimmune disorder which diagnosis depends on sensitive and specific antibody
testing. We aimed to assess the sensitivity and specificity of serum and CSF antibody testing in patients with anti-MMDA receptor encephalitis, and the relation between titres,
ralapses, outcome, and epitope repertoire.

METHODS: In this ocbservational study. we used rat brain immunchistochemistry and cell-based assays (CBA) with fixed or live NMDA receptor-expressing cells to determine the
sensitivity and specificity of antibody testing in paired serum and CSF samples. Samples were obtained at diagnosis from patients with anti-NMDA receptor encephalitis and from
control participants worldwide. We deemed a patient to be antibody positive if their serum, their CSF, or both tested positive with both immunochistochemistry and CBA techniques; we
determined titres with serial sample dilution using brain immunohistochemistry. We examined samples from 45 patients (25 with good outcome [medified Rankin Scale, mRS 0-2], ten
with poor outcome [mMRS 3-6], and ten with relapses) at three or more timepoints. We determined the epitope repertoire in the samples of 23 patients with CBA expressing GluM1-
MNMDA receptor mutants.

FINDING S: We analysed samples from 250 patients with anti-NMDA receptor encephalitis and 100 control participants. All 250 patients had NMDA receptor antibodies in CSF but
only 214 had antibodies in serum (sensitivity 100.0% [958.5-1000%] vs 85.6% [80.7-89.4%], p<0.0001}. Serum immunohistochemistry testing was more often in agreement with CBA
with fixed cells (77 [71%] of 108) than with CBA with live cells (63 [58%] of 108, p=0.0056). In multivariable analysis, CSF and serum titres were higher in patients with poor outcome
than in those with good ocutcome (CSF dilution 340 vs 129, difference 211, [95% C| 1-421], p=0.04%9; serum dilution 7370 vs 1243, difference 6127 [2369-9585]. p=0.0025), and in
patients with teratoma than in those without teratoma (CSF 395 vs 110. difference 285 [134-437], p=0.0079; serum 5515 vs 1644, difference 3870 [548-7193], p=0.024). Over time
there was a decrease of antibody titres in the 35 patients with good or poor outcome and samples followed at three timepoints regardless of cutcome (from diagnosis to last follow-up:
CSF 614 to 76, difference 538 [288-T88]; serum 5460 to 1564, difference 3896 [2428-5362]; both p<0.0001). Relapses were associated with a change in titre more often in C5F than
in serum (14 of 19 vs seven of 16, p=0.037). After recovery, 24 of 28 C5F samples and 17 of 23 serum samples from patients remained antibody positive. Patients” antibodies
targeted a main epitope region at GluN1 aminoacid 369; the epitope repertoire did not differ between patients with different outcomes, and did not change during relapses.

INTERPRETATION: The sensitivity of NMDA receptor antibody testing is higher in CSF than in serum. Antibody titres in CSF and serum were higher in patients with poor outcome or
teratoma than in patients with good outcome or no tumour. The titre change in CSF was more closely related with relapses than was that in serum. These findings emphasise the
importance of including CSF in antibody studies, and that antibedy titres can complement clinical assessments.

FUNDING: Dutch Cancer Society, National Institutes of Health, McKnight Meuroscience of Brain Disorders award, the Fondo de Investigaciones Sanitarias, ErasmusMC fellowship,
and Fundacid la Maraté de TW3.

Copyright @ 2014 Elsevier Ltd. All rights reserved.

SS sivida antikor saptanmasi tani icin daha spesifik, yuksek antikor duzeyi kotu
prognoz ile iligkili




Takip ve Klinik Yaklagsim

Paraneoplastik norolojik sendromlar

Kanser tanisi almamis bir hastada
 Kilinik olarak PNS tanisi dasuniluyor ise;

 Antikor (+)
— Antikorun pozitif oldugu organlara yénelik tetkik

 Antikor (-)/bakilamiyor

— Konvansiyonel yéntemler ile malignite arastirilmasi
(endoskopi, BT, MR vs)

— PET/CT

Tetkiklere ragmen malignite aciga citkmaz ve NPNS tani
ihtimali devam ediyorsa hastanin malignite acisindan
tetkikleri her 3-6 ayda bir, 2-3 yil tekrar edilmelidir.



Paraneoplastik Norolojik Sendromlar Ayrici

Tani

CT negative PET positive Paraneoplastic disease

This 71-year-old man presented with a polyneuropathy thought
secondary to a paranecplastic syndrome as he had a high PQ type
calcium channel antibody present in serum. CT showing a normal sized
hilar node.

Graphic 56188 Vversion 2.0

CT negative PET positive Paraneoplastic disease

This F1l-year-old man presented with a polyneuropathy thought
secondary to a paraneoplastic syndrome as he had a high PQ type
calcium channel antibody present in serum. PET-CT showing intense
metabolic activity in a normal sized left hilar node after CT was
negative. Ultrasound guided bronchoscopy sampling revealed small cell
lung cancer in this hilar node.

Graphic 752432 version 2.0



Paraneoplastik Norolojik Sendromlarda Tedavi

TABLE 2. Paraneoplastic Neurologic Syndromes?®

Clinical Associated
Syndrome presentation antibodies® Diagnostic studies Associated cancers Treatment optionsb
Limbic Mood changes. anti-Hu (typically EEG: epileptic foci in SCLC (0% -50% IVIG., 400-1000 mg/d
encephalitis hallucinations. with small cell temporal lobe(s): focal of LE patients), tototal 2-3 g
(LE) memory loss, lung cancer) or generalized slow testicular germ-cell Methylprednisolone.,
seizures, and less anti-Ma2 activity (—20% of LE up to 1 g/d IV
commonly hypo- (typically FDG-PET: increased patients). breast Prednisone. 1 mg'kg
thalamic symptoms testicular cancer) metabolism in temporal (=8% of LE patients), per day orally
(hyperthermia. antui-CRMPS lobe(ss) thymoma, teratoma, Plasma exchange
somnolence. endo- (anti-CV2) MRI: hyperintensity in Hodgkin lymphoma Cyclophosphamide,
crine dysfunction); anti-amphiphysin medial temporal lobe(s) ~2 mglkg/d orally
onset over days to CSF analysis: pleocytosis, Rituximab., 375 mg/m*
months elevated protein, elevated IV per dose
IzG. oligoclonal bands
Paraneoplastic Araxia, diplopia, anti- Yo FDG-PET: increased SCLC, IVIG., 400-1000 mg/fd
cerebellar dysphagia, dysarthria: anti-Hu metabolism (early stage) gyvnecologic, to total 2-3 g
degeneration prodrome of anu-CRMPS and then decreased Hodgkin lymphoma. Methylprednisolone.
dizziness, nausea. (anti-CWV2) metabolism (late stage) breast up to 1 g/d I'V
vormiting anti-Ma in cerebellum Plasma exchange
anu-Tr MRI: cerebellar arophy Cyclophosphamide.
anti-Ri1 (late stage) ~2 mgfkgfd orally
anti-VGCC Rituximab, 375 mg/m® I'V
anti-mGluR 1 per dose
Lambert-Eaton Lower extremity anti-ViGCC EMG: low compound SCLC (~-39% of 3.4-DAP. maximum of
myasthenia proximal muscle (P/Q type) muscle action potential patients have LEMS), 80 mg/d orally
syndrome weakness, fatigue, amplitude: decremental prostate, cervical, Guanidine, ~575 mg/d
(LEMS) diaphragmatic response with low-rate lIymphomas, orally (with
weakness. bulbar stimulation but adenocarcinomas pyridostigmine )
symptoms (usually incremental response Pyridostigmine.

milder than in MG):
later in course.,
autonomic symptoms
(ptosis, impotence,
dry mouth) in most
patients

with high-rate
stimulation

~240-360 mg/d orally

(with guanidine)
Prednisolone. 60-100 mg

orally every other day
Azathioprine. up to

2.5 mg/kg/d orally
IVIG, 400-1000 mgfd

to total 2-3 g
Plasma exchange




Asagidakilerden hangisi limbik ensefalitis(LE)
icin dogru degildir.

A-Testis kanseri anti-Hu antikoru ile LE iligkilidir
B-Herpes simplex ensefaliti ile karisabilir
C-Cogu vaka kuguk hucreli akciger kanseri ile iligkilidir

D-Tedavi edilebilir SS en sik pareneoplastik sendromlarindan biridir.




Paraneoplastik Dermatolojik, Romatolojik

Sendromlar

SENDRONM "
CRUBU SENDROM
Akantosis nigrikans
Pivoderma gangrenozum
Pemfigus
Sweet sendromu
DERMATOLOJIK
ROMATOLOJIK

Dermatomiyvositis

Likositoklastik vaskiilit

Hipertrofik Osteoartropati

SIKNEDEN OLAN
KANSERIFR

Abdominal organlarnm adeno Ca (en
sik mide)

Hematolojik maligniteler

Lenfoma,

Timoma,

Sarkomlar

Hematolojik maligniteler

AMI, ve hematolojik maligniteler

Meme Ca
GIS tiimdrleri
Uriner sistem timorleri

Prostat Ca

Meme Ca

Owver Ca

Akeciger Ca

Hematolojik maligniteler.
Akciger Ca

GIS tiimorleri

Uriner sistem timdrleri

Alkeciger Ca
Mezotelyoma

MEKANIZNMA

Immunologjik
EGF sekresyvonu

Immunologjik

Immunologjik

Immunologjilk

Immunologjik

Immunologjilk

VEGF
PDGF
PGE2



Paraneoplastik Dermatolojik, Romatolojik

Sendromlar
Hipertrofik Osteoartropati

Oligo veya poliartrit, 1

El ve ayak parmaklarinda comaklasima, | Klinik triad
Uzun kemiklerde periostit {
Yaklasik olarak %90 sebep paraneoplastiktir.
Siklikla akciger ve plevral malignitelerde gorulur.
AC Ca’larin %10, en sik adeno ca

K ) ._
Actritldizler, ayak bilekleri, el bilekleri, dirsek,

metakarpofalangeal ve proksimal interfalangeal
eklemleri tutar.
Cogunlukla simetrik ve agrilidir
Komsu uzun kemiklerde hassasiyet ve periostitte
bagli siddetli agrilar olabilir

_ Tedavi altta yatan tumaorun tedavisi, NSAE’lar,
Bifosfonatlar, opioid analjezikler, lokalize palyatif RT

Lt’jkdsitoklastikvaskﬂlit

Alt ekstremitelerde agri,yanma ve kasintinin eslik ettigi

palpable purpura

Nadiren GIS ve renal tutulum

Dolasimdaki tumor iliskili antijenler suclanmaktadir.

Kanser tanisindan dnce ortaya cikabilir
—edavidetamor-tedavistyetegeriermeotar

Hematolojik maligniteler, akciger, GiS ve iiriner sistem tiimé&rleri




Hipertrofik Osteoartropati

 Digital clubbing and hypertrophic pulmonary
osteoarthropathy is observed in approximately 12%oof
patients with adenocarcinoma of the lung

 Less frequently in other cell types

Hiraki A et al, Lung Cancer, 2004



Paraneoplastik Dermatolojik, Romatolojik
Sendromlar

% Bone scan showing diffuse uptake
" by the long bones in a patient with

Normal bone scan for comparison painful arthropathy and lung cancer.



Paraneoplastik Dermatolojik, Romatolojik
Sendromlar

Side and B) top view of nail bed hypertrophy causing a distal
enlargement of the fingers in a patient with lung cancer.



Hipertrofik Osteoartropatide Tedavi
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Clin Rheumatol. 2004 Aug;23(4):330-2. Epub 2004 May 20.

Hypertrophic pulmonary osteoarthropathy: control of pain and symptoms with pamidronate.
Amital H', Applbaum YH, Vasiliev L. Rubinow A.

%) Author information

Abstract

This case presents a patient with hypertrophic osteoarthropathy of the lower extremities that developed secondary to congenital cyanotic heart disease. The major clinical
manifestation was severe bilateral leg pain. The pain that was debilitating in nature completely resolved following a single administration of 60 mg pamidronate. Hypertrophic
osteoarthropathy (HOA) is an acquired, uncommon disorder of obscure etiology. It has been described mainly in association with chronic suppurative pulmonary diseases,
bronchogenic carcinoma and lung metastases, cystic fibrosis, and cyanotic congenital malformations of the heart.

PMID: 15293094 [PubMed - indexed for MEDLINE]
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Paraneoplastik Dermatolojik, Romatolojik

Dermatomyozit
Cok sayida deri degisikleri (heliotrop ras, boyunda V isaret, gottron
papdulleri) ile birlikte goriulen inflamatuvar miyopati

ilerleyici simetrik proksimal kas giicstuzlugu

Kas enzimleri artar. Anti-Mi2 ve Anti-SRP pozitifligi

Vakalarin %10-25 ‘i paraneoplastik
Meme, over, akciger, prostat kanseri

Konstitlisyonel semptomlari varsa!

Miyosit cok ani baslangicliysa!

ESR yuksek ise (48 vs 25 mm/saat)!

CK seviyesi cok yiuksek ise (2550 vs 1250U/ml)!
Reynoud fenomenieslik etmiyorsa!

Polimyozit nadiren maligniteile iligkili.

Sweet sendromu

Yz, gbvde ve ekstremitelerde, ani baslangicli, agrili, eritematoz
plak, papul ve nodiller, nétrofili ve ates ile karakterizedir.
Sweet sendromlu hastalarin yaklasik %20’sinin altinda kanser
vardir.Altta yatan timorin tedavisi nadiren semptomlariiyilesti
Cogunlukla AML ve diger hematolojik maligniteler

Solid tiimorlerden meme, gentoiiriner ve GiS kanserleri




Paraneoplastik Dermatomiyositis ve

Polimiyositis

d Dermatomyositis (DM) and polymyositis (PM)
are two distinct forms of inflammatory myopathy.
The hallmark of these disorders is muscle
weakness.

DM, Gottron's sign and heliotrope rash
Interstitial lung disease,
Raynaud phenomenon,
Inflammatory arthritis,
Serum autoantibodies



Paraneoplastik Dermatomiyositis ve Polimiyositis
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Ann Intern Med. 1976 Jan;84(1).68-76.
Dermatomyositis and malignancy. A review of the literature.

Barnes BE, Mawr B.

Abstract

Although there appears to be an increased incidence of malignancy among patients with dermatomyositis, demonstration of definitive statistical significance is precluded by the lack of
large, controlled series. Patients with the two diseases tend to be older than the general dermatomyositis population and younger than those with cancer alone; and there is a
preponderance of female patients. Tumors of the ovary and stomach are more frequently observed than in the general population, while colorectal malignancies are
underrepresented. Most reported cases show development of the diseases within a year of one another, and, in some patients, the course of the myopathy follows that of the tumor.
No definitive cause for the myopathy in these patients has been established.

PMID: 1106291 [PubMed - indexed for MEDLINE]
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M Engl J Med. 1992 Feb 6;326(6):363-7.

Risk of cancer in patients with dermatomyositis or polymyositis. A population-based study.
Sigurgeirsson B', Lindelsf B, Edhag O, Allander E.

+ Author information

Abstract
BACKGROUND: An association between polymyositis and cancer was first proposed in 1916, but the existence of the association has been disputed. An association between
dermatomyositis and cancer is better accepted, but its magnitude is not known.

METHODS: We undertook a study to provide accurate estimates of the risk of cancer in patients with dermatomyositis or polymyositis. We studied the incidence of cancer and the
rate of mortality from cancer in a population-based cohort of 788 patients with dermatomyositis or polymyositis in Sweden from 1963 through 1983. The results were compared with
those for the general population.

RESULTS: Among the 396 patients with polymyositis, 42 cancers were diagnosed at the same time or after polymyositis was diagnosed in 37 patients (9 percent). The relative risk of
cancer was 1.8 (95 percent confidence interval, 1.1 to 2.7) in the male patients and 1.7 (95 percent confidence interval, 1.0 to 2.5) in the female patients. Eighty-four males and 85
females died, and in 24 of these cases (14 percent) cancer was the principal cause of death. The mortality ratio (the rate of mortality from cancer in these patients as compared with
that in the general population) was 0.90 (95 percent confidence interval, 0.6 to 1.4). Among the 392 patients with dermatomyositis, 61 cancers were diagnosed at the same time or
after dermatomyositis was diagnosed in 59 patients (15 percent). The relative risk of cancer was 2.4 (95 percent confidence interval, 1.6 to 3.6) in the male patients and 3.4 (95
percent confidence interval, 2 4 to 4 7) in the female patients. Fifty-seven males and 110 females died, and in 67 of these cases (40 percent) cancer was the principal cause of death
(mortality ratio, 3.8; 95 percent confidence interval, 2.9 to 4.8).

CONCLUSIONS: The risk of cancer is increased in patients with polymyaositis or dermatomyositis. In patients with dermatomyositis there is also a higher rate of mortality from cancer

PMID: 1729618 [PubMed - indexed for MEDLINE] Free full text
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The relative risk of cancer among patients with DM was 2.4 for males and 3.4 for females.
The relative risk of cancer among patients with PM was 1.8 for males and 1.7 for females.

DM and PM, was not associated with an increased risk of cancer mortality compared with the
general population.
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Cancer Causes Control, 1995 Jan;6(1):9-13.

Cancer risk following polymyositis and dermatomyositis: a nationwide cohort study in Denmark.
Chow WH', Gridley G, Mellemkjaer L, McLaughlin JK, Olsen JH, Fraumeni JF Jr.

4 Author information

Abstract

Polymyositis and dermatomyositis (PM/DM) have been associated with cancer, although the long-term risks are poorly understood. To evaluate the risk of cancer by time periods
subsequent to PM/DM diagnosis, a cohort of 539 patients hospitalized with PM/DM in Denmark between 1977 and 1989 was identified from the Danish Central Hospital Discharge
Register. Cancer incidence among cohort members was ascertained by linkage to the Danish Cancer Registry using a unique personal-identification number. The overall cancer risk
was elevated significantly among patients with DM (standardized incidence ratio [SIR] = 3.8, 95 percent confidence interval [Cl] = 2.6-5.4) and to a lesser extent PM (SIR=1.7, Cl =
1.1-2.4). Significant excesses were observed for cancers of lung, ovary, and lymphatic and hematopoietic system. However, the excess cancer incidence declined steadily with
increasing years since initial diagnosis of PM/DM. The cancer risk was increased about sixfold (SIR = 5.9, Cl = 3.8-8.7) during the first year, but was lower during the second year
(SIR = 2.5, Cl = 1.1-4.8), with no significant excesses in subsequent years of follow-up. These findings confirm that PM/DM may occur as a paraneoplastic syndrome that calls for
steps aimed at early cancer detection and treatment. Among long-term survivors of PM/DM, however, there is little evidence to warrant extensive preventive and screening measures
beyond those recommended for the general population.

PMID} 7718740 [PubMed - indexed for MEDLINE]
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Ann Intemn Med. 2001 Jun 19;134(12):1087-95.

Incidence of malignant disease in biopsy-proven inflammatory myopathy. A population-based cohort study.
Buchbinder R, Forbes A, Hall S, Dennett X, Giles G.

4 Author information

Abstract
BACKGROUND: The validity and magnitude of an association between myositis and malignant disease continue to be debated. Such issues as the legitimacy of a myositis diagnosis
and distinction among myositis subgroups in previous population-based studies remain unresolved.

OBJECTIVE: To determine the risk for malignant disease in patients with biopsy-proven inflammatory myopathies.

DESIGN: Population-based, retrospective cohort study.

SETTING: Victoria, Australia.

PATIENTS: 537 patients in whom a biopsy-positive idiopathic inflammatory myopathy was first diagnosed from 1981 through 1995.

MEASUREMENTS: Standardized incidence ratios were calculated to compare the incidence of malignant disease in patients with inflammatory myopathy and the general population

RESULTS: A total of 116 cases of malignant disease were found in 104 patients. Seventy-four cases were idenfified concurrently with (within 7 days) or after diagnosis of myositis.
The highest risk for malignant disease was associated with dermatomyositis (standardized incidence ratio, 6.2 [95% CI, 3.9 to 10.0]). The risk was also increased in polymyositis
(standardized incidence ratio, 2.0 [Cl, 1.4 to 2.7]), although the relative risk for malignant disease in dermatomyositis compared with polymyositis was 2.4 (Cl, 1.3 to 4.2). An
increased risk for malignant disease was also found in inclusion-body myositis (standardized incidence ratio, 2.4 [Cl, 1.2 to 4.9]). The excess risk for malignant disease diminished
with time (standardized incidence ratio, 4.4 [Cl, 2.7 to 7.1] in the first year; 3.4 [Cl, 2.3 to 5.1] between 1 and 3 years; 2.2 [C], 1.3 to 3.9] between 3 and 5 years; and 1.6 [CI, 1.0 to 2.6]
beyond 5 years [ P for trend, 0.002]).

CONCLUSION: The risk for malignant disease is increased in biopsy-proven dermatomyositis and polymyositis and also appears to be increased in inclusion-body myositis.

PMID: 11412048 [PubMed - indexed for MEDLINE]
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Paraneoplastik Dermatomiyositis ve

Polimiyositis

« Complete blood count

 Erythrocyte sedimentation rate (ESR)

o C-reactive protein (CRP)

e« Serum chemistry panel

« Urinalysis with microscopic examination for blood

« Serum CA125 and CA19-9, CEA Serum prostate-specific antigen

e Stools for occult blood



Paraneoplastik Dermatolojik, Romatolojik

Sendromlar

Paraneoplastik pemfigus

Deri ve mukdz membranlarn etkiler.

Tumor antijenlerine karsi gelisen antikorlarin
epidermal proteinlerle immun capraz reaksiyonu
sonucu olusur. Tedavide immunmodulatérier(
KS’ler ve rituksimab) ve kansere yonelik tedavi

Lenfoma, timoma, sarkomlar ve hematolojik maligniteler

Akantozis Nigrikans

Aksilla, boyun ve kasikta hiperpigmente plaklar
Histoloji: hiperkeratozis ve papillomatozisi gosterir.
Hastalarin maligniteleri %90 abdominal organlarin
adenokanseridir (en sik mide)

Avuciclerinde akantosis nigrikansi olan hastalarin %90’
kanser iliskili tespit edilmistir.

Akantozis Nigrikans

Paraneoplastik AN daha agresif seyreder
Hastalarin%50’den fazlasinda mukazal tutulum da
vardir.

Etyolojide Transforming growth faktor alfa ve
epidermal growth faktor

Tedavi topikal kortikosteroidler




Paraneoplastik Hematolojik Sendromlar

SENDROM .
h h MEEKANIZMA
GRUBU SENDROM SIKNEDEN OLAN KANSERTEFR
Granulositoz Ileri evre kanserler G-CSF
Renal hiicreli Ca
Polisitemi - Serebellar hemangioma Erythropoietin
. Hepatosellular karsinoma
HEMATOLOJIK flegi
Tomboembositoz lleri evre kanserler Trombopoetin ve IL6
Nonbakteriel trombotik o o _ > ; =
P — Ileri evre kanserler Hiperkoagulabilite

Anemi . Timik neoplazmlar Bilinmiyor



Paraneoplastik Hematolojik Sendromlar

- 40 % of untreated patients had a hemoglobin €12, 80 % in those on
chemotherapy.

sLeukocytosis, 15 % of patients with lung cancer. Granulocyte-colony
stimulating factor . poor prognosis and has also been associated with
hypercalcemia.

Thrombocytosis 14 % of patients with lung cancer at presentation,
Independent predictor of shortened survival.

*Eosinophilia— Eosinophiliain tissue or blood is rare, but has been
reported in patients with large cell carcinoma.

*Hypercoagulable disorders :Trousseau's syndrome (migratory
superficial thrombophlebitis), Deep venous thrombosis and
thromboembolism Disseminated intravascular coagulopathy.Thrombotic
microangiopathy, Nonthrombotic microangiopathy

Hiraki A et al, Lung Cancer, 2004
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Lung Cancer. 2005 Dec;50(2):401-12. Epub 2005 Sep 26.

Anemia profiles in patients with lung cancer: what have we learned from the European Cancer Anaemia Survey (ECAS)?
Kosmidis P!, Krzakowski M; ECAS Investigators.

(#) Author information

Abstract

The often-aggressive therapy, including platinum-based regimens, required to treat lung cancer patients results in a significant risk for anemia in this population. Results of the recent
European Cancer Anaemia Survey (ECAS) showed that, at enrollment, 37 6% (753/2002) of lung cancer patients were anemic; rates by cancer treatment were 50.0% on concomitant
chemotherapy/radiotherapy, 39.0% on chemotherapy. 31.7% on radiotherapy, 38.6% on combination treatment, and 30.7%, on no treatment. At enrollment, of 605 patients receiving
platinum therapy, 50.1% were anemic versus 30.6% of 1252 receiving nonplatinum regimens. During ECAS, 83.3% of lung cancer patients who received chemotherapy were anemic
at some time, with the prevalence of anemia in platinum-treated patients increasing progressively from 23.5% at Cycle 1 to 77.3% at Cycle 6 {corresponding values for nonplatinum-
treated patients, 32.9% and 57.7%). However, only 47% of anemic patients received anemia treatment, which, when provided, often was not initiated until hemoglebin (Hb) levels
were relatively low (initiation Hb: epoetin, 9.1 g/dL; transfusion, 8.5 g/dL). Logistical analysis of ECAS data identified treatment with platinum, female sex, and initial Hb level as risk
factors for anemia in lung cancer patients. Given the potential adverse consequences of anemia in lung cancer patients, including diminished quality of life (QOL), it is advisable that
treatment patterns for anemia management, especially in regard to anemia monitering and Hb level used to initiate treatment, be reviewed and optimized, with the goal of optimizing
overall patient care. Also, anemia risk factors should be considered, which may help clinicians identify lung cancer patients particularly at risk for this problem, allowing the planning
and initiation of appropriate treatment for effective and timely anemia management, thus preserving patient QOL.

PMID: 16191450 [PubMed - indexed for MEDLINE]
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Solid Maligniteye Bagli Anemide Eritropoetin
Situmulanlar Kullaniimali mi?

Check for full text availability | | PubMed

American Society of Hematalogy/American Society of Clinical Oncology clinical practice guideline update on the use of epoetin and darbepoetin in adult patients with cancer.

Rizzo JD, Brouwers M, Hurley P, Seidenfeld J, Arcasoy MO, Spivak JL, Bennett CL, Bohlius J, Evanchuk D, Goode MJ, Jakubowski AA, Regan DH, Somerfield MR, American Society of Hematology and the American Society of
Clinical Oncology Practice Guideline Update Committee

Blood. 2010;116(20):4045.

Purpose: To update American Society of Hematology/American Society of Clinical Oncology recommendations for use of erythropoiesis-stimulating agents (ESAs) in patients with cancer. Methods: An Update Committee reviewed data
published between January 2007 and January 2010. MEDLINE and the Cochrane Library were searched. Results: The literature search yielded one new individual patient data analysis and four literature-based meta-analyses, two
systematic reviews, and 13 publications reporting new results from randomized controlled trials not included in prior or new reviews. Recommendations: For patients undergoing myelosuppressive chemotherapy who have a
hemoglobin (Hb) level less than 10 g/dL, the Update Commitiee recommends that clinicians discuss potential harms {eg, thromboembolism, shorter survival) and benefits (eg, decreased transfusions) of ESAs and compare these with
potential harms (eq, serious infections, immune-mediated adverse reactions) and benefits (eg, rapid Hb improvement) of RBC transfusions. Individual preferences for assumed risk should contribute to shared decisions on managing
chemotherapy-induced anemia. The Committee cautions against ESA use under other circumstances. If used, ESAs should be administered at the lowest dose possible and should increase Hb to the lowest concentration possible to
avoid transfusions. Available evidence does not identify Hb levels=10 g/dL either as thresholds for initiating treatment or as targets for ESA therapy. Starting doses and dose madifications after response or nonrespanse should follow
US Food and Drug Administration-approved labeling. ESAs should be discontinued after 6 to 8 weeks in nonresponders. ESAs should be avoided in patients with cancer not receiving concurrent chemotherapy, except for those with
lower risk myelodysplastic syndromes. Caution should be exercised when using ESAs with chemotherapeutic agents in diseases associated with increased risk of thromboembalic complications. Table 1 lists detailed

recommendations

Medical College of Wisconsin, Milwaukee, WI, USA.
20974674

Check for full text availability || PubMed

American Society of Clinical Oncology/American Society of Hematology clinical practice guideline update on the use of epoetin and darbepoetin in adult patients with cancer.

Rizzo JD, Brouwers M, Hurley P, Seidenfeld J, Arcasoy MO, Spivak JL, Bennett CL, Bohlius J, Evanchuk D, Goode MJ, Jakubowski AA, Regan DH, Somerfield MR, American Society of Clinical Oncology, American Society of
Hematology

J Clin Oncol. 2010,28(33):4996.

PURPOSE: To update American Society of Clinical Oncology/American Society of Hematology recommendations for use of erythropoiesis-stimulating agents (ESAs) in patients with cancer.
METHODS: An Update Committee reviewed data published between January 2007 and January 2010. MEDLINE and the Cochrane Library were searched.

RESULTS: The literature search yielded one new individual patient data analysis and four literature-based meta-analyses, two systematic reviews, and 13 publications reporting new results from randomized controlled trials not
included in prior or new reviews.

RECOMMENDATIONS: For patients undergoing myelosuppressive chemotherapy who have a hemoglobin (Hb) level less than 10 g/dL, the Update Committee recommends that clinicians discuss potential harms (eg,
thromboembolism, shorter survival) and benefits (eg, decreased transfusions) of ESAs and compare these with potential harms (eg, serious infections, immune-mediated adverse reactions) and benefits (eg, rapid Hb improvement) of
RBC transfusions. Individual preferences for assumed risk should contribute to shared decisions on managing chemotherapy-induced anemia. The Committee cautions against ESA use under other circumstances. If used, ESAs
should be administered at the lowest dose possible and should increase Hb to the lowest concentration possible to avoid transfusions. Available evidence does not identify Hb levels210 g/dL either as thresholds for initiating treatment
or as targets for ESA therapy. Starting doses and dose modifications after response or nonresponse should follow US Food and Drug Administration-approved labeling. ESAs should be discontinued after 6 to 8 weeks in
nonresponders. ESAs should be avoided in patients with cancer not receiving concurrent chemotherapy, except for those with lower risk myelodysplastic syndromes. Caution should be exercised when using ESAs with
chemotherapeutic agents in diseases associated with increased risk of thromboembolic complications. Table 1 lists detailed recommendations.

“Trotmiboemboli riskini artirir, sagkalim uzerine olumsuz
etkisi vardir( Kisa OS)




Eritropoesis Situmulan Ajanlar Secilmis Bir Hasta

Gurubunda Endikedir.

Patient counseling regarding the risks and benefits of therapy with an erythropoiesis-stimulating agent for anemia associated with chemotherapy for malignant
disease

The following issues should be discussed with patients regarding the risks and benefits of therapy with an erythropoiesis stimulating agent (ESA) for symptomatic anemia in patients receiving chematherapy for malignant disease:

1. The goal of ESA therapy for patients with chemotherapy-induced anemia is to reduce red blood cell (RBC) transfusion requirements.
2. Although there are some suggestions that ESA treatment may improve fatique or quality of life (QOL) in some patients, the primary goal is to reduce transfusion requirements,

3. There are potential harms and benefits of ESAs versus RBC transfusions.

4, ESAs have been found to shorten overall survival and/or speed tumor growth in some patients with cancer, It is for this reason that the US Food and Drug Administration (FDA) hIs indicated that ESAs should not be given to patients who
are being treated for cancer when the goal is to cure the patient (of cancer).

5. ESAs have risks of adverse events, such as blood clots, and individual risk factors for blood clots have to be considered when weighing the risks versus benefits,
6. ESAs are not recommended for patients with cancer who are not receiving chemotherapy or who are receiving radiotherapy without chemotherapy, because ESAs have been associated with an increased risk of death in such patients,

7. An acknowledgment form needs to be signed by patients to confirm that they have talked to their health care professional about the risks of ESAs.

Data from: Rizzo ID, Brouwers M, Hurley P, et al, American Society of Hematology/American Society of Clinical Oncology clinical practice guideline update on the use of epoetin and darbepoetin in adult patients with cancer, J Oncol Pract 2010;
6:317.



olid Tumor-Anemi Tedavisi

Comparison of risks and benefits of erythropoiesis-stimulating agents (ESAs) versus red blood cell (RBC) transfusion for chemotherapy-related anemia in patients
with solid tumors

ESAs RBC transfusion

Risks Thrombotic events” Transfusion reactions®
Potentially decreased survival™ Circulatory overload
Viral infections

Iron overload

Development of multiple alloantibodies

Benefits Gradual improvement in hemoglobin/hematocrit Rapid improvement in hemoglobin/hematocrit
Gradual clinical improvement Rapid clinical improvement
Avoidance of RBC transfusions in some patients

Net reduction in transfusion requirements®

* Febrile nonhemolytic reactions (1:100); hemolytic reactions (1:19,000); transfusion-related acute lung injury (1:1000-1:5000).
* Hepatitis B, Hepatitis C, HIV.

T In trials where target hemoglobin was >12 g/dL.

A Average 1 unit per person.



Paraneoplastik Lokositoz

* Leukocytosis is frequently associated with solid tumors, particularly large
cell lung cancer .

 The elevation in WBC count seen with solid tumors is usually modest, in the
12,000 to range .

* Prognosis was poor
o Bulky primary tumor or widely metastatic disease

* The etiology of extreme leukocytosis was explored in a retrospective study
of 758 patients with solid tumors

Use of hematopoietic growth factors 69 %
Infection 15 %

Paraneoplastic leukemoid reaction 10%
High-dose glucocorticoid vasopressor use 5%
Newly-diagnosed leukemia 1%

Hiraki A et al, Lung Cancer, 2004



Paraneoplastik LOkositoz

Check for full text availability || PubMed

Leukocytosis and large cell lung cancer. A frequent association
Ascensao JL, Oken MM, Ewing SL, Goldberg RJ, Kaplan ME
Cancer. 1987,60(4):903.

In a retrospective study of 105 patients with non-small cell lung cancer during a 5-year period, 43 had leukocytosis. In 19 of the 43 patients, no clear cut etiology for the leukocytosis was apparent and it was attributed to the tumor itself.

In these 19 patients, absolute neutrophilia was detected in 13, eosinophilia was present in three, and eleven exhibited concomitant thrombocytosis. Tumor-associated leukocytosis occurred predominantly, and eosinophilia exclusively,
in patients with large cell pulmonary neoplasms. These results suggest an unusual myeloproliferative stimulus in this type of cancer. It may result from tumor cell production of hemopoietic growth factors such as granulocyte-
macrophage colony-stimulating activity; however, additional studies are needed to elucidate the underlying mechanism(s), and to determine whether this is a peculiar characteristic of the cells that comprise large cell undifferentiated
carcinoma of the lung

3036338

Check for full text availability || PubMed

Leukocytosis in nan hematological malignancies—a possible tumor-associated marker
Shoenfeld Y, Tal A, Berliner S, Pinkhas J
J Cancer Res Clin Oncol 1986;111(1):54

Leukocytosis (WBC counts 10,000/mm3) was detected in 77 out of 252 patients (30%) with ten different types of nonhematological malignancy (NHM) at the time of diagnosis. A full search including serological and bacteriological
screening was performed to exclude other possible causes of leukocytosis. Among the different tumors, carcinomas of the lung and colorectum were the most prevalently associated with leukocytosis. Absolute monocytosis was found
in 25% of the patients and absolute eosinophilia in only 4 8% _ The leukocytosis was attributed mainly to an increase in the mature polymorphonuclears, suggesting a release mechanism of WBC from storage poaols by factors secreted
or induced by the tumor. Neither the age nor the sex of the patients affected the incidence or magnitude of leukocytosis. However, the presence of metastases was associated with a significantly higher incidence of leukocytosis (p less
than 0.05). The associated leukocytosis may be regarded as a poor prognostic sign, and was associated with a significantly (p less than 0.007) shorter survival time. In contrast, absolute lymphocytosis may have a positive effect on
the survival time (p = 0.01). Tumor-associated leukocytosis may be an additional tumor-associated marker, of value in assessing and monitoring patients with NHMs._

3949851

Check for full text availability || PublMed

Primary squamous cell carcinoma of the thyroid associated with leukocytosis and hypercalcemia.
Riddle PE, Dincsoy HP
Arch Pathol Lab Med. 1987;111(4):373.

Primary squamous cell carcinoma of the thyroid is an extremely rare, aggressive neoplasm with a uniformly poor prognosis. Described herein is a case of a 66-year-old man with primary squamous cell carcinoma of the thyroid
associated with hypercalcemia (13 mg/dL [3.24 mmol/L]) and unexplained leukocytosis (28,400/mm3 [28.4 X 10(9)/L]). The histogenesis of squamous cell carcinoma of the thyroid remains controversial. The associated hypercalcemia
and leukocytosis most likely represent a form of paraneoplastic syndrome: possible mechanisms will be discussed in the light of recent studies on tumor-derived mediators.

v

Paraneoplastik I6kositoz, myeloproliferatif sitimtlan faktorlere
bagl geligsir ve kotu prognoz ile iligkilidir..
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Thorax, 2005 Dec;60(12):1059-65. Epub 2005 Oct 14.

What are the clinical features of lung cancer before the diagnosis is made? A population based case-control study.
Hamilton W', Peters TJ, Round A, Sharp D

4 Author information

Abstract
BACKGROUND: Over 38,000 new cases of lung cancer occur each year in the UK. Most are diagnosed after initial presentation to primary care, but the relative importance of the
various clinical features is largely unknown.

METHODS: A population based case-control study was undertaken in all 21 general practices in Exeter, Devon, UK (population 128 700). 247 primary lung cancers were studied in
subjects aged over 40 years diagnosed between 1998 and 2002 and 1235 controls matched by age, sex and general practice. The entire primary care record for 2 years before
diagnosis was coded using the International Classification of Pnmary Care-2. Univanable and multivariable conditional logistic regression analyses were used to identify and quantify
clinical features independently associated with lung cancer. The main outcome measures were odds ratios and positive predictive values for these variables.

RESULTS: Seven symptoms (haemoptysis, loss of weight, loss of appetite, dyspnoea, thoracic pain, fatigue and cough), one physical sign (finger clubbing), and two abnormal
investigation results (thrombocytosis and abnormal spirometry) were associated with lung cancer in multivariable analyses, as was cigarette smoking. After excluding variables
reported in the final 180 days before diagnosis, haemaoptysis, dyspnoea and abnormal spirometry remained independently associated with cancer.

CONCLUSIONS: This study provides an evidence base for selection of patients for investigation of possible lung cancer, both for clinicians and for developers of guidelines.

PMID: 16227326 [PubMed - indexed for MEDLINE] PMCID: PMC1747254 Free PMC Article
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Respiration. 2004 Mar-Apr;71(2):170-3
Thrombocytosis as a useful prognostic indicator in patients with lung cancer.

4 Author information

Abstract

BACKGROUND: Thrombocytosis can accompany various cancers including lung cancer. This finding has recently been suggested to indicate poor prognosis.
OBJECTIVES AND METHOD S: We retrospectively examined the clinical records of 611 patients with lung cancer to investigate whether there is a correlation between
thrombocytosis, other clinicopathologic factors, and survival

RESULTS: Ninety-eight of the patients (16%) manifested thrombocytosis at the time of their first evaluation at our hospital. Thrombocytosis and age (p = 0.0006) and thrombocytosis
and performance status (p = 0.0002) are significantly correlated, but thrombocytosis is not related to gender, tumor histology, clinical stage, or serum lactate dehydrogenase
concentrations. Survival is significantly shorter in patients with thrombocytosis: [median survival time (MST) 7.5 months; n = 98] than without thrombocytosis (MST 10.1 months; n =
513; p = 0.0029). Multivariate analysis of prognostic factors using the Cox proportional hazards model indicated that thrombocytosis had independent prognostic significance
CONCLUSION: Thrombocytosis at the first patient evaluation is an independent prognostic factor in lung cancer.

Copyright 2004 S. Karger AG, Basel
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59 yasinda erkek hasta , 40 yil/paket sigara icmis. Sol

akciger orta lobda direk PA grafide kitle saptandi. Atesi
yok, fakat son 2 ayda hemoptizisi ve kronik oksurugu
var. WBC; 20.000, I6kosit alkali fosfataz duzeyi yuksek

saptandi. Asagidaki tanilardan hangisi en olasidir.

A-Akciger kanseri kemik iligi metastazi
B-Akut bronsit

C-Tumore bagli paraneoplstik sendrom
D-KML




Paraneoplastik Renal Sendromlar

SENDROM

: 1, KANSERLER MEKANIZMA
GRUBU SENDROM SIKNEDEN OLAN T
Alkciger Ca,
= - Kolon Ca Immunolojik
Memb i ti ;
embraniz nefropa Mide CA
Diger birgolk
«KLL
Membranoproliferatif sBurkit lenfoma Iimmunolojik
glomeriilonefrit shelamom
*Hair cell 16semi
RENAI Hodgkin lenfoma
S St Pankreas CA
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e Aleeiger Ca,
Renal hiicreli Ca
e Hematolojik maligniteler IL132
oglomeroskleroz
Akciger Ca. Immunoelojik
Ig A nefropatisi Bas-boyun

Renal hiereli Ca



Paraneoplastik Renal Sendromlar

« Genelde kanser tanisi konulduktan sonra
ortaya cikarlar.

- Kanser tanisindan sonra 1 yil icinde orta
citkmaktadirlar

- 50 yas ustl nedeni aciklanamayan
glomerulonefritl hastalar kanser
taramasina adaydir

« En stk membrandz glomerulonefrit goralr




Paraneoplastik Renal Sendromlar

Membrandz glomerulonefrit

— Membrandz glomerulonefritierin %10 maligniteye
bagh gelisir

— Hastalarin tamaminda aktif kanser saptanmasina
ragmen malignitelerin yarisi asemptomatiktir

— Tam remisyon ancak kanserin kuratif tedavisi edilen
hastalarin yarisinda mimkun olmaktadir

— 65 yas ustlu ve 20 yil/paket sigara icmis membranéz
glomerulonefrith hastalarda malignite riski daha
yUksektir



Paraneoplastik Renal Sendromlar

- Tam idrar tetkikinde —_

— Proteinuri
— Dismorfik hematuri Paraneoplastik
> glomerulonefrit akla
- Kan biyokimyasi gelmelidir
— Hipoalbuminemi
_

Tedavi malignitenin tedavisi ve glomerulonefrit icin uygulanan tedaviler
seklinde yapilir



Asagidakilerden hangisi yanlistir

A-Minimal degisiklik hastaligi hodgkin lenfomada gorulebilir

B-Immiinoglobulin A nefropatisi bas-boyun kanserinde gorulebilir

C-Fokal ve segmental glomeroskleroz gastrik kanserde gortlebilir

D-Membranoz nefropati akciger kanserinde gorulebilir




Paraneoplastik Kaseksi

Cancer cachexiais perhag ommon manifestation of

advanced malignant disegse (50%)

Symptoms of cachexia include anorexia, weight loss, muscle
loss, anemia, and alterations in carbohydrate, lipid and protein
metabolism.

Cortisol and glucagon, tryptophan, TNF, IL-1, IL-6, IFN-a,

Corticosteroids, Medroxyprogesteron, lbuprofen,
Hiraki A et al, Lung Cancer, 2004



Paraneoplastik Bitkinlik-Yorgunluk

Sendromu

Cancer-related fatigue is also extremely common. Up t of cangeryRatients
report fatigue symptoms while in most studies prevalente4ates ar

Plasma levels of free tryptophan

An increase in brain serotonin (5-HT) levels and/or upregulation of a population
of 5-HT receptors, may lead to reduced somatomotor drive, modified
hypothalamicpituitary-adrenal (HPA) axis function, and a sensation of reduced
capacity to perform physical work.

Treatment of cancer-related fatigue should be individualized according to the
underlying pathology when a specific cause has been identified. In addition to
older therapies, such as hematopoietics, antidepressants, corticosteroids, and
psychostimulants

Hiraki A et al, Lung Cancer, 2004
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