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OpIouoC

* O OpOC MOPOAVEOTTAQLOHATLKO CUVOPOMO AVILOTOLXEL O€ opada

NMoBOOAOY LKWV KATAOTACEWV TIOU XOpaKTNPL(ETAL OO TTOLKIALL

KALVLKWV EKONAWCEWV, TtapatnpouvTal o€ A0BEVELC TTOU TTALOXOUV ATTO

KakonBec veorAaoua, aAAd n ekONAwaon tTouc 6ev oXeTI(ETAL LE TNV

OlVOTOLLLKI] TTOPOUOLOL TOU VEOTTIAQLOLOTOC N LETOLOTAOEWV TOU




EtTionuioAoyia

e Extipatol otl 7-15% aoBeveic pe kakondn vooo mapouvolalouv KAOLo

TOPAVEOTIAQLCLLATLKO oUVOPOLLO.

* H cuxvotnta notkiAAeL avaAoya P TOV TUTTO TOU KapKivou Kol To oTtadlo

TNC vOoou
* Mrniopet va epdavicBouv MPIN n META tnv dtayvwon tnc veomAaoiog

* [TLo ocuyva O€: KOPKivo TIveEU LOVA, KAPKLVO LOLOTOU, QLUOTOAOYLKEC

KakonBeLeg, yuvaLKoOAOYLKOL KapKivol, KapKivog mpooTAatou



[TaBo@ualioAoyikd¢ Mnxaviouocg (1)

* O O0ykoc OLaBETeL N ONULOVPYEL avTlyOva, KUTTOPOKIVEC, OPUOVEC N

TenTidLa

* OLOUGLEC QUTEC UITOPOUV VA EMNPEACOUV SUVNTLKA OTIOLOONTIOTE cCUCTNUAL
TOLPAYOVTOC TO AVTLoTOLX CUMTTTWHATA (VEUPOAOYLKA, SEPUATOAOYLKA,

[EX, evOOKPLVIKA, LETABOALKA, KAPSLOYYELAKA KATT) LECW OWVOOOAOYLKWY N

LLN QVOCGOAOYLKWV LNXOVLIO LWV



AvOOOAOYIKOC MnXxaviouog

(VEUPOAOYIKQ, pEULATOAOYIKA, OEPLUATOAOYIKA TTAPAVEOTTAACUATIKA
ouvopouQq)

Immunologic
reaction

Central nervous system

N

O

Other organs

Naive immunologic
compenents circulating in
peripheral blood O

O
O

PARANEOPLASTIC SYNDROME

Cellular and humoral response

Blood — organ specific barrier



AVOOOAOYIKOC HNXAVIOUOC

* 80% eudavilovtal MPIN tnv dLtayvwon tou Kapkivou

e Juxva O6&V UTIOXWPOUV UE TNV AVTIMETWIILON TNG VEOTTAAOLOG



Mn avoooAoyikoc Mnxaviopog
(EVOOKPIVOAOYIKO TTApAVEOTTAQOUQTIKA
ouvopouq)

* YriepaoPBeotiatpia
* YIIEPEKKPLON avTLOLOUPNTIKAC OPHUOVNC
* Mapaywyn ovoocoodalplvwy oo alUatoAoYIKEC KakonBeLeg, oL

oroileg SnuLoupyoLV BAABeC oTov VEUPLKO LOTO.



Mn avoGOAOYIKOC UNXAVIOUOC

* Endavitovrolr META tnv dtdyvwon Tou Kapkivou

e Kata kavova uTtoXwpouV PE TNV QVILUETWTILON TNE VEOTIAOCLOLC



Alayvwaon

* E¢ artokAeLopoU

e Autoaviiowpoto



Tacivounon

e AvaAoya e TO cUOTNMO TIOU e AvaAoya LE TO VEOTTAQCLOL TTOU

eMNPEA(OUV TOL T(POKOAEL



Tacivounon

e AvaAoya e TO cUOTNMO TIOU

eMNPEA(OUV



NEUPIKO
ouoTtnua (1)

Clinical Associated
Syndrome presentation antibodies® Diagnostic studies Associated cancers
Limbic Mood changes, anti-Hu (typically EEG: epileptic foci in SCLC (~40%-50%
encephalitis hallucinations, with small cell temporal lobe(s); focal of LE patients},
(LE} memory loss, lung cancer) or generalized slow testicular germ-cell
seizures, and less anti-Ma2 activity {~20% of LE
commonly hypo- {typically FDG-PET: increased patients), breast
thalamic symptoms testicular cancer) metabolism in temporal {~B% of LE patients},
{ hyperthermia, anti-CRMPS lobe(ss) thymoma, teratoma,
somnolence, endo- {anti-CW2) MERLI: hyperintensity in Hodgkin lymphoma
crine dysfunction), anti-amphiphysin medial temporal lobe{s)
onset over days to CSF analysis: pleocytosis,
months elevated protein, elevated
IgG, oligoclonal bands
Paraneoplastic  Ataxia, diplopia, anti-Yo FDG-PET: increased SCLC,
cerebellar dysphagia, dysarthria;  anti-Huo metabolism (early stage)  gynecologic,
degeneration  prodrome of anti-CRMP5 and then decreased Hodgkin lymphoma,
dirzriness, nausea, (anti-CW2) metabolism (late stage) breast
vomiting anti-Ma in cerebellum
anti-Tr MRI: cerebellar atrophy
anti-Ri (late stape)
anti-VGCC
anti-mGluR 1
Lambert-Eaton ~ Lower extremity anti-VGCC EMG: low compound SCLC (~3% of
myasthenia proximal muscle (P/Q type) muscle action potential patients have LEMS),
syndrome weakness, fatigue, amplitude; decremental prostate, cervical,
(LEMS) diaphragmatic response with low-rate lymphomas,
weakness, bulbar stimulation but adenocarcinomas
symptoms (usually incremental response
milder than in MG); with high-rate
later in course, stimulation
autonomic symptoms

(ptosis, impotence,
dry mouth) in most
patients



NEUPIKO
ouoTnua (2)

Clinical Associated
Syndrome presentation antibodies® Diagnostic studies Associated cancers
Myasthenia Fatigable weakness anti-AchR EMG: decremental Thymoma
gravis (MG)  of volontary muscles response to (in ~15% of
{ocular-bulbar and repetitive nerve MG patients)
limbs), diaphrag- stimulation
matic weakness
Autonomic Panautonomic neuropathy, anti-Hu Abdominal radiogra- SCLC,
newropathy  often subacute onset anti-CRMPS phy/bariom stodies/ thymoma
(weeks), involving (anti-CV2) CT: GI dilatation bt
sympathetic, para- anti-nAchR no mechanical
sympathetic, and enteric anti-amphiphysin obstruction (for CGP)
systems; orthostatic hypo- Esophageal
tension; GI dysfunction; manometry:
dry eyes/mouth; bowel/ achalasia or
bladder dysfunction; altered spasms (for CGP)
pupillary light reflexes; loss
of sinus arrhythmia
CGP: constipation,
nausea/vomiting,
dysphagia, weight loss,
abdominal distention
Subacute Parasthesias/pain (typically  anti-Hu NCS: reduced/absent Long (~70%-
{peripheral)  upper extremities before anti-CRMPS SENsory nerve B0%), usually
SENsOry lower), followed by ataxia; {anti-CV2) action potentials SCLC; breast,
newropathy  multifocal/asymmetric anti-amphiphysin ~ CSF analysis: ovarian;
distribution; all sensory pleocytosis, high SArCOMAS;
modalities decreased but Ig(, oligoclonal Hodgkin
especially deep sensation/ bands lymphoma
psendoathetosis of hands;
deep tendon reflexes

decreased/absent; onset
over weeks to months



Aiayvwon (1)

BEBala

* TuTkG veupoAOYIKOG cUVEpOPO™ Kal KaKoNBELO TTOU AVATTUCOETAL EVIOG 5€Tiag amno thv
gndavion TtTnG VEUPOAOYLKNG CUVOPOUNG
*Eykedpalopuehitida, limbic encephalitis, urtoéeia mapeykepalidikn atpodia, cuvépopo ofoKAovou-
HuokAoviag, puacBeviko cuvdpopo Lambert Eaton, untogeia atoBntikr veupomnabela, xpovia
Jevboanodppaén NEz, deppatopvoaottida.

e Mn TUnkG cUVSPONO TTOU
* BeAtlwveTal oNUAVTIKA UE TNV Bepareia TNG UTTOKELEVNG VEOTTAQOLAG KOLL TO OTTOLO SEV XopaKTnpileTal
QO QUTOMOTN UTTOXWPNON.
* ZuvOEETOL PE TNV UTIAPEN TIOPAVEOTINACUATIKWY OVTLIOWHATWY KaL OVOTTTUEN KaKoNBEeLag eviog SeTiag
Qo NV epdavion tnS VEUPOAOYLKNG cUVOPOLNC.

* TUTLKO N 1N TUTTILKO CUVOPOLLO TTIOU XOPOKTNPLJETAL ATIO «TUTILKA» TP OVEOTIAOLOULOLTLKAL
avtliowpata™.
*anti-Hu, Yo, Ri, CV2/CRMP-5, Ma2, and amphiphysin.



Aiayvwon (1)
MOavn

* TUMLKO VEUPOAOYLKO OUVOPOHO XWPLC TOPAVEOTIAQCLOTLKO OLVTLOW LLALTAL KOLL
KapKivo, aAAa pe uPnAo kivbuvo avamtuénc kokonBelog

* MIn TUTTILKO oCUVOPOMO XWPLC TOPAVEOTIAACOTLKA OVTIOWHATA, OAAA
QAVATITUEN KakonBeLog evtocg 2€Tlac amo tTnv epudavion tThS VEUPOAOYLKNG
ouvOpPOUNC.

* TUTTILKO N 1N TUTILKO OUVOPOMO LLE « N TUTILKA» TIOPOLVEOTIAOLO LOTLKAL
QVTIOWHOTO KL XwPLC avamtuén KkakonbeLog evtog 2eTiac amo tnv epdavion
TNC VEUPOAOYLKNC GUVOPOUNC.



EVOOKPIVEIC
QOEVEC

TABLE 1. Paraneoplastic Endocrine Syndromes™?

Syndrome Clinical presentation Laboratory findings Associated cancers Treatment options” References
SIADH Giait disturbances, falls, Hyponatremia; mild. sodium Small cell lung cancer, Restrict fluids (usually 57
headache, nauses, faigee, 130134 mEgfL: moderate, mesothelioma, bladder, < TN mlfdy and encourage
muscle cramps, anosexia, sodiom, 125-129 mEg/L; uretcral, endometrial. adequate salt and protein
confusion, lethargy, severe, sodinm <125 mEgL prostate, oropharyngeal, intake
selzures, respirslory Increased urine osmolality thymoana, lymphoma, Demeclocyclie, 300-600 myg
depression, coma (=100 mOsmikg in the context Ewing sarcoma, brain. GI, orally pwice daily
ol euvalemic hyponatremian) bresist, adrenal Conivaptan, 20-40 mgfd IV
Todvaptan, ~10-60 mg'd orally
Hyperonic (3% ) saline at
<1-2 mL/kg'h
Hyper- Aldiered mental status, Hypercalcemia: mild, calcium Breast, multiple myeloma, Maormal salineg, 200-500 mLMh 4,89
caloemia wenkness, ataxia, lethargy, 10.5-11.9 mgfdL: moderare, renal cell, squamous cell Furosemide, 20-40 mg [V
hypertonia, renal failure, cilcium 12.0-13.9 mafdl; cancers (especially lung). (use with cowtion and only
nasen v omiling, aevere, cale =10 gl Iy mgrhoama (including after adequate fluid
hypertension, bradycardia Low to normal (=20 pgdmlL) HTLV-associated resuscitation)
PTH level lymphoma), ovarian, Pomidronate, 60-90 mg IV
Elevated PTHeP level endometrial Zoledronate, 4 mg [V
Predniscme, 40- 100 mgfd orally
(for lymphoma, myeloma)l
Calcitonin, 4-8 IUkg SCor IM
every 12h
Mithramycin, 25 pgkg 1Y
(often requires multiple doses)
Grallivm nitrate, | 00200 maiomefd
1N continuous infusion for 5 d
Hemodialysis
Cushing Muscle weakness, Hypokalemia (usually Small cell lung cancer, Ketoconazole, G00- 1200 mg/d 10-14
symdrome penipheral edemi, <300 mmal/Ly, elevated bronchial carcimeid orally
hypertension, weight gai aseline serum coisol (newroendocring lung Cretreotide, G00- 1500 peid SC
centripetal fat distribution {=29.0 pg/dL ), normal o tumess account for or octreotide LAR,
clevated midnight serum =50FE-60% of cases of 2030 mg M monthly
ACTH (=100 ngfL) paraneoplastic Cushing Amimoglutethimide, 0.5-2 gid orally
not suppressed with symedrome ), thymoma. Metyrapane, = 1.0 g/d orally
dex amethasone medullary thyroid cancer, Mitotane, 0.5-8 p'd orally
Gill, pancreatic, adrenal, Etcamidane, 0.3 mgdeg'h 1Y
ovarian Mifepristone, 10-20 mgfkgid orally
Audrenalectomy
Hypu Sweating, anxiety For mon-islet cell nimor Mesotheliome, sareomas, Giluense {oral andfor parenteral} 4, 15-20
glycemia palpitations, hunger, hypoglycemia: low glucose, lung, Gl Dexamethasone, 4 mg 2 or 3

wenkness, seizures,

confusion, comi

low insulin {often

< A4 3.60 U mlL, low
Copeptide (often <003 ngfml.),
elevated 1GF-2:0GF- 1 ratie
{often =10:1)

For insulinomas: low glucose,
clevated insulin, elevated
Copeptade, normal 1GF-2:1GF-1
ratio

times daily
Prediizone, 10-15 mgid
Diiazoxide, 3-8 mgked orally
divided in 2 or 3 doses
Gilucagon infusion,
06-0.3 mgdh IV
Octreotide, ~50-1500 pgid 5C
or octreotide LAR,
20-30 mg [M monthly (often
with corticosternids )
Human growih hormone,
2 UM 5C (ofien with
corticosteroids)

* ACTH = adrenocorticoiropic hormone

long-acting release; PTH = parathyroid hormone; PTHrP = PTH-related protein:

hormone secretion. See Glossary at emd of anticle for expansion of sdditional abbreviations,

: Gl = pastrointestinal; HTLY = human T-lymphodropic virus; IM = inramuscolar: IV = intravenouws; LAR =
C = subcutaneous; SIADH = syndrome of inappropriate antidioretic

81 eonversion factors: To convert calcium values to mmoliL, multiply by 0.25; 1o convert cortisol values to nmol/L, muliiply by 27.588; o convert
C-peptide values to nmol/L., multiply by 0,331 to convert insulin values to pmol/L., multiply by 69452 we convert osmolality values to mmol/kg, multiply
by 1 to convert PTH values to ng/L, multiply by 17 and to convert sodium values to mimol/L, multiply by 1.

© In addition to treating the underlying malignancy.
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Syndrome Clinical presentation Laboratory findings Associaied cancers

s1ALDH




TAELE 1. Paraneoplastic Endocrine Syndromes™®

Syndrome Clinical presentation Laboratory findings Associaied cancers

SIADH Ciait disturhances, falls,
headache, nausea, Fangue,
miuscle cramps, anorexia,
contusion, lethargy,
SEIZUres, respiralory
depression, coma




TAELE 1. Paraneoplastic Endocrine Syndromes™®

Syndrome Clinical presentation Laboratory findings Associaied cancers
slALH Crait disturbances, falls, Hy ponatremia: mild, sodmm

headache, nausea, Fangue, | 3031 34 mEg/L.; moderate,

miuscle cramps, anorexia, sodium, 125-129 mEg/L;

confusion, lethargy, severe, sodliom <125 mEg/L

SEIZUres, respiralory [ ncreased urine osmolaliy

depression, coma (=100 miOsmdke in the context

of ewvolemic hyponatremi




TAELE 1. Paraneoplastic Endocrine Syndromes™®

Syndrome

s1ALDH

Clinical presentation

Cait disturbances, fulls,

headache, nausea, Fangue,

miuscle cramps, anorexia,
contusion, lethargy,
HE'i..':IJI'E'.'-l.. ]'lE!iiFIII'Jl'Z!lI‘]I’
depression, coma

Laboratory findings

Hyponatremia; mild, sodiam
| 303- 1 34 mEg/L.: moderane,

sodium, 125-129 mEg/L;

severe, sodhinom <125 mbgyL

[ ncreased urine osmolaliy

(=100 miOsmdke in the context
of ewvolemic hyponatremi

Associgied cancers

amall cell lung cancer,
mesothelioma, bladder,
ureteral. endometrial,
prostate, oropharyngeal,
thymeoama, lvmphoma,
Ewing sarcoma, brain. Gl,
bresist, adrenul




Hyper-
caloemia




Hyper- Aldiered mental status,
calcemia weakness, ataxia, letharzy,
hypertonia, remal Fulere,
|1u|.|.'-.-E:.|.."1.'|.||r'|i1'i|'|E._
hypertension, bradycardia




Hyper-
caloemia

Adrered mental status,
weakness, ataxia, letharzy,
hypertonia, remal Fulere,
|1u|.|.'-.-E:.|.."1.'|.||r'|i1'i|'|E._
hypertension, bradycardia

Hypercaloemia: mild, calcium
[(.5-11.9 ma/dL: moderate,

calemm 12.0-13.59 mafdL;
wevere, calemm =140 |:|||ﬂ,."|J|-

Low to normeal (<20 pes/ml)
FTH level
Elevated PTHrP level




Hyper-
caloemia

Adrered mental status,
weakness, ataxia, letharzy,
hypertonia, remal Fulere,
nauseavomiting,
hypertension, bradycardia

Hypercaloemia: mild, calcium
[(.5-11.9 ma/dL: moderate,
calemm 12.0-13.59 mafdL;
severe, caleim =140 mgfdl.

Low to normeal (<20 pg/ml )

FTH level
Elevated PTHrP level

Breast, multiple myeloma,
renal cell, squamouns cell
cancers (especially lung),
Iy mphoma (including
HTLY-associated
lymphoma ), ovanan,
endometrial



Cushing
syndrome




Cushing Muscle weakness,
syndrome penpheral edemi,
hypertension, weighit gain,
centripetal fat distribation




Cushing Muscle weakness, Hypokalemia (usually
syndrome penpheral edemi, <3400 mmolfL ), elevated
hypertension, weighit gain, bBaseline serum cormisol
centripetal fat distribation {=29.0 wg/dL }, normeal to
ebevated midnight serm
ACTH (= 100 na/L. )
nod suppressed with
dexamethasone




Cushing
syndrome

MMuscle weakness,
penpheral edemi,

hypertension, weight gain,

centripetal fat distribation

Hypokalemia (usually

A0 mmalfL), elevaied
Baseline serum comisol

{=29.0 ug/dL}, normal o
ebevated midnight serm
ACTH (=100 ng/L)

nod suppressed with
dexamethasone

sSmall cell lung cancer,

bronchial carcimoad
[newroendocrnine lung
bumors account for
~alFe-6l5% of coses of
paraneoplasic Cushing
gymdrome ), thymoma,
medulliry thyrod cancer,
Gil, pancreatsc, adrenal,
Ovarian



Hypo-
glycemia




Hy - Sweating, anxiely, Iremors,
glycemia palpitations, hunger,
wenkness, sgirures,
conlusrn, coma




Hypio- Swealing, anxiely, remors,  For non-islet cell tumos

glycemia palpitations, hunger, hypoglyoemia: low glucose,
weinkness, seirures, lowy im=ulin {often
confusEon, Corma < | A4d=3.60 U ml )y, low
C-peptide (often <0.3 ng/mlJ,

elevated 1GF-2:00GEF-1 ratio
falten =10:1)

For insulinomas: low glucose,
elevated m=ulin, elevated
C-peptade, normal 1GE-2:1GF-1
ratio




Hy - Sweating, anxiety, remors,  For non-islet cell tumos Mesothelwma, sarcoms,

glycemia palpitations, hunger, hypoolyeemia: low glucose, lung, Gl
wenkness, seizares, lovw im=ulin {often
conluswn, coma < 1. 44-3.60 U mly, low
C-peptide (often <003 ng/ml ),
elevated 1GF-2:100-1 ratio
folten =10:1)

For insulinomas: low glucose,
elevited msulin, elevated
C-pepiade, nommal 1GE-2:1GF-1

TatkD
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Inflammatory
joint and
tendon-
muscle
diseases

Hypertrophic osteoarthropathy
Relapsing polychondritis
Secondary gout

Jaccoud's arthropathy

Amyloid arthropathy
Multicentric reticulohistiocytosis
Carcinomatous polyarthritis
Remitting seronegative symmetrical synovitis with pitting edema (RS3PE)
Adult onset Still's disease
Palmar fasciitis and polyarthritis
Eosinophilic fasciitis

Localized nodular myositis

Vasculitis

Leukocytoclastic vasculitis

Polyarteritis nodosa

Granulomatous polyangiitis

Eosinophilic granulomatosis with polyangiitis
Microscopic necrotizing polyangiitis
Horton’s giant cell arteritis

Polymyalgia rheumatica

Cryoglobulinemia

Erythema nodosum

Connective
tissue
diseases

Dermatomyositis/Polymyositis
Systemic sclerosis

Systemic lupus erythematosus
Paraneoplastic acral vascular syndrome




Peri)articular infla

Atypical clinical
features

Definite rheumatic
diseases

I Older age ]

Multidisciplinary
consultation

Absence of therapeutical |
response

Eacansoplastic Syndrame
Search of occult neoplasm by means of laboratory and ‘

instrumental exams

Familial or
pathological
history for cancer




Hypertrophic
osteo-
arthropathy

Polymyalgia
rheumatica
(FME}

(DM)

formation on phalangeal shafts
(“clubbing ™), synovial
effusions (mainly large joints),
pain, swelling along affected
bones and joints

Limb girdle pain and stiffness

Dermatomyositis

Heliotrope rash {(violaceous,
edematous rash on upper
eyelids); Gottron papules (scaly
papules on bony surfaces);
erythematous rash on face, neck,
chest, back, or shoulders (the
last of which is known as shaw!
sign}; rash may be photosensitive;
proximal muscle weakness;
swallowing difficulty; respiratory
difficulty: muscle pain

Plain radiography: periosteal

Laboratory findings: Ovarian, breast,
elevated serum CK, AST, prostate, lung,
ALT, LDH, and aldolase; colorectal,

EMG: increased non-Hodgkin
spontaneous activity with lymphoma, naso-
fibrillations, complex pharyngeal
repetitive discharges, and
positive sharp waves;

Muscle biopsy: perivascular
or interfascicular
septal inflammation and
perifascicular atrophy

Intrathoracic tnmors,

reaction along long bones metastases to lung,
Nuclear bone scan: intense metastases to bone,
and symmetric uptake in nasopharyngeal
long bones CArcinoma,
rhabdomyosarcoma
Laboratory findings: Leukemia/ly mphoma;
elevated serum ESR myelodysplastic
(often not as high asin ~ syndromes; colon; lung;
nonparaneoplastic renal; prostate; breast

PMR) and CRP




Acanthosis
nigricans

Velvety, hyperpigmented skin
(usually on flexural regions);
papillomatous changes involving
mucous membranes and muco-
cutaneons junctions; rugose
changes on palms and dorsal
surface of large joints (eg, tripe
palms)

Skin biopsy: histology
shows hyperkeratosis
and papillomatosis

Adenocarcinoma of
abdominal organs,
especially gastric
adenocarcinoma
(~90% of
malignancies in
patients with
acanthosis nigricans
are abdominal);
gynecologic


https://www.healthline.com/health/addisons-disease

Paraneoplastic

pemphigus
(PNP)

Severe cutaneous blisters and
and erosions { predominantly
on trunk, soles, palms);
severe mucosal erosions,
including stomatitis

Serum antibodies to
epithelia (against
plakin proteins and
desmogleins)

Skin biopsy: histology
shows keratinocyte
necrosis, epidermal
acantholysis, and IgG
and complement depo-
sition in epidermal and
basement membrane
ZONES

Non-Hodgkin lymphoma,
chronic lymphocytic
lenkemia, thymoma,
Castleman disease,
follicular dendritic cell

salCOoma



Sweet
(acute febrile
neutrophilic
dermatosis)

Acute onset of tender,

erythematous nodules,
papules, plaques, or
pustules on extremities,
face, or npper trunk:
neutrophilia; fever; malaise

Skin biopsy: histology
shows a polymorpho-

nuclear cell dermal
infiltrate

Leukemia (especially
AML), non-Hodgkin
lymphoma, myelo-
dysplastic syndromes,
genitourinary, breast,
GI, multple myeloma,
gynecologic, testicular,
melanoma



Leukocytoclastic

vasculitis

Ulceration, cyanosis, and pain
over affected regions (especially
digits); palpable purpura, often
over lower extremities; renal
impairment; peripheral
neuropathy

Skin biopsy: histology
shows fibrinoid necrosis,
endothelial swelling,
lenkocytoclasis, and
RBC extravasation

Leukemia/lymphoma,
myelodysplastic
syndromes, colon,
lung, urologic,
multiple myeloma,
rhabdomyosarcoma



Erythroderma Erythematouns, exfoliating, diffuse  Skin biopsy: histology Chronic lymphocytic
rash {often pruritic) shows dense perivascular lenkemia, cutaneons

lymphocytic infiltrate T-cell lymphoma
{including mycosis
fungoides), GI
{colorectal, gastric,
esophageal,
gallbladder), adult
T-cell leukemiaf
lymphoma,
myeloproliferative
disorders

(b)
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Paraneoplastic
syndrome

CAR

CACD

MAR and
MAR-like
retinopat hies

Underlying neoplasm

small-cell carcinoma

of the lung, ather necplasm
of the lung, breast cancer,
cancers of the cervix,
ovary, uterus and thymus,
ostecsarcoma, Warthin
tumor of parotid gland,
prostate, pancreatic
neuroendocring small
bawel bladder and
laryngeal neoplasms,

by mphomas (systemic
follicular cell lymphoma)
and colon adenomas

small-cell endometrial
cancer, primary cervical
intraepithelial neoplasia,
occult small cell lung
carcinoma and laryngeal
carcinoma

cutanecus melanoma

Circulating antibodies
in peripheral blood

Recoverin (23-kDa), retinal
enolase (46-kDa), TULPT,
hsc-70 and 60, AIPL1, IRBF,
PMR, GAPDH (36-kDa),
aldolase C @ 0-kDal,
transducin-a

possibly;

GCAPs, HSF27 and Rabéa,
CAI(30-kDa), CRMPS

and anti-Hu, antiretinal
autoantibodies against 48-
kDa farresting and 64-kDa
and 94-kDa

recoverin and pratein
whose molecular weight
s 50 and 40 kDa

TRPM, a-enalase, recaverin
or hac-70, CA Il IRBR,
Bestrophin, myelin basic
pratein, mitafilin, titin, and
rod outer segment protains

Qinical findings

cone dysfunction: photosensitivity,
prolenged glare, decreased BCVA, color
discrimination and central scotomas; rode
dysfunction: night blind ness, prolonged
adaptation to darkness and peripheral

or fing scotomas

arterlalar narrowing, retinal pigment
epithelial thinning and motting, vitritis,
cells in anterior chamber, sheathing

of retinal arterioles, periphlebitis and
pallor of the optic disc

mild to moderate best-corrected viual
acuity loss, sudden photosensitivity,
total orsubtotal loss of color perception,
wisual acuity improvement while wearing
sunglassas

sudden shimmering, flickering, difficulty
with night vision and photopsias
(pukating continuaus or intermittent)
with occasional hyperphotosensitivity
and floaters

Histopathological
findings

relatively small cells with
little cytoplasm

intensively positive

for recaverin as well

as posithve for NSE, K-67
and 1ps3

no data

local retinal thinning
with the damaged inner
nuclear layer and o uter
plexifarm layer

positive melnoma-
assoclated autoantibodies
directly against transient
receptor potertial M1
channels that target

the ON-bipolar cell
structures in the inner
nuclearand auter
plexiform layers in PVIR

Genetic findings

no additional data
available apart from
data that confirms

the clrculating antigens
involverment

no data

no additional data
available apart from
data that confirms

the circulating antigens
inva lvernent

Source

Welxler, Oartlland Nebikar 2016;
Dalin et al, 2016; 5.ang et al,
2016; Adamus, Yang and Weleber
2016; Bhavsar et al, 2015; Adamus
2015 M. Morlta et al. 2014; Turaka
et al, 2014; Machida et al, 2014,
Adarmus, Chol, et al. 2013; M. Saito
et al 2014; Adarmus, Bannah,

et al, 2013; Maklyvama et al, 2013;
W, Saito et al. 2013

Finger, Thirkil and Borruat 2012;
Javald et al. 2015; Parc et al. 2006;
Hamgital et al. 2004

Lincoff et al, 2016; Wang et al,
2012; Dalalet al 2013; Xlong et al,
2013; ¥ Morita et al. 2014; Dhingra
etal 2011 Amnow et al 2012
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Paraneoplastic
syndrome

Circulating antibodies
in peripheral blood

Histopathological

Clinical findings Genetic findings Source

Underlying neoplasm ‘

findings

BOLU MP owarlan, cervix, uterus, CMEP factor, AAbs against | classical findings: slow, painless, bilateral | infiltration consisted delations Mittal et al, 2015; Mud har

colon and rectum 35-kDa, 46-kDa, 30-kDa, 50- | (usually asymmetric), progressive loss of more benign-appearing | in chromosome 19,gain | et al. 2012; Rahimy, Coffee
cancer, gallbladder kCa, and 70-kDa proteins of vislon for several manths, subretinal melanocytes — stained in chromosomes 5, 6 and McCannel 2015; Lin and
cancer, neoplasm infiltration and exudative retinal posithvely with melan-A Bgand ¥ Mruthyunjaya 2012, Mavajas et al.
of the retroperitoneal detachment that result as outer retinal 2011; Yonekawa, Shildkrot and
space, and a variety damage lack of mutations Eliott 2013; Pulido et al, 2013;
of lung cancers in GNAQ, GNATT and Jansen et al. 2015; Adarmus et al,

development of cataract, iridocyclitis BRA FYe00F 2013; Miles et al, 2012

or glaucoma

additional clinical findings: iris nodules,

plgmented keratic precipitates, anterior

chamber and vitreous cells, peripheral

retinal arterial areas of non-perfusion,

loss of RPE In a pattern described

as nummular or dermal, conjunctival

melanocytic proliferation

POM adenocarcinoma and small | CRMPS, aquaporin 4, MBR, neurcretinitis and positive autoantigens no histological data no additional data Verschuur Kooland Troost 2015

cell carcinoma of the lung, | ANNA-1, recoverin,enclase | against neuronal part of retina and available in recent papers | available apart from M. Saito et al, 2014; Adamus
prostate carcinoma, the optic nerve due to tissue sampling data that confirms et al. 2011; Finger, Thirkill and
stomach carcinold tum or, consequencesconcerning | the drculating antigens | Borruat 2012 Carbonl et al,
colon adenocarcinoma, wisual function irvolvernent 20012; Al-Harbil et al, 2014; Chao
cutaneous melanoma, et al. 2013; Slarnovits et al, 2013;
occult pancreatic non- Schoenberger, Kim and Lavin
secretory neuroendocrine 2012;H. K Yang et al. 2014; lyer
tumor, thyrnoma etal 2014

CAR - cancer-associated retinopathy; CACD - cancer-associated cone dysfunction; MAR - melanoma-associated retinopathy; BOUMP - bilateral diffuse uveal melanocytic proliferatiory BOVA - best-corrected visual acuity;
RPE- retinal pigment epitheliurm; PON - paraneoplastic optic neuritl; PVR - paraneoplastic vitellform reting pathy; TULPT - Tubby-like protein 1; hsc70 - heat shock cognate protein 70; TRPMT - transient rece ptor patential
cation channel, subfamily M member 1 {that is abeled on ON-bipolarcells); CA Il - carbonic anhydrase I IREF - interphatoreceptor retinoid binding pratein; CMEF factar - cultured melanacyte elongation and proliferation
factor; CRMPS - collapsin response mediator protein5; MBP - myelin binding protein; ANNA-T - type 1 antineuronal nuclear antibody; GCAPs - quanylyl cyclase-activating protelns; HSP27 - heat shock proteln 27;

RabiA - RabeA GTPase; PNR - photoreceptor cell-specific nuclkear receptar; GAPDH - glycealdehyde 3-phosphate dehydrogenase; APLT - aryl hydrocarbon receptar interacting pratein-like 1,
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e Juvepyaoia
e Juvepyaoia
e Juvepyaoia



A 63-year-old male is seen in the clinic and found to have a metastatic cancer. Which of the following features is
not associated with a malignancy?

1. Acanthosis nigricans
2. Migratory thrombophlebitis
3. Eaton Lambert syndrome

4. Erythema multiforme

A patient with lung cancer has excessive production of calcium. Which of the following statements is incorrect?

1. Hypercalcemia will produce mental changes including somnolence
2. Patients may have anorexia and Vomiting
3. The tumor is not resectable

4. Excision of the tumor will reverse hypercalcemia



Which histologic type of lung cancer is most frequently associated with hypercalcemia?

1. Small cell
2. Squamous cell

3. Adenocarcinoma

4. Carcinoid

Which of the following hormones is not produced by paraneoplastic syndromes?

1. Antidiuretic hormone
2. Adrenocorticotropic hormone
3. Serotonin

4. Enkephalin



Which of the following paraneoplastic syndromes is not seen with lung cancers?

1. Hypercalcernia
2. ADH secretion
3. Hyperglycemia

4. Eaton Lambert syndrome



