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A Tumor associated alteration in bodily function that occurs
distant to the primary tumor

A Diverse
A Commonly first clinical indication of a malignancy

A Often successful therapy of the tumor leads to control of the
paraneoplastic syndrome.

A Successful control of the paraneoplastic syndrome leads to
Improved quality of life for patient

A Return of the paraneoplastic syndromeaecurrence of the
tumorca OKS I LX¥E (dzY2NJ YI NJ SNJ
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A Endocrine

A Hematologic
A Renal

A Gastrointestinal
A Cutaneous
A Neurologic
A Other
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Hypercalcemia

ACaused by both neoplastic and roaoplastic conditions
AMost common endocrine paraneoplastic syndrome

AGood understanding of calcium physiology
Target organs
Major hormones
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ACalcium physiology

ATarget organs
Bone
Kidney
Gl

AMediators
PTH
Calcitriol
Calcitonin
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Calcium measurement

A Total serum calcium

A 3 forms
Protein bound
Complexed
lonized

A Normal value will vary
A Corrected Calcium = [€a Albumin] + 3.5

A Effect oflipemiaand hemoloysis
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A lonized
A Biological active form

AWould need to be evaluated when
hypercalcemias suspected

A1.12-1.45mmolL in dogs
A1.1-1.4mmolL in cats
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Hypercalcemiaz Differentials
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ALymphoma
AAnal gland carcinoma
AMyeloma

A Parathyroid adenoma
AThymoma
ACarcinomas
ASarcoma
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Hypercalcemia-Etiology

APTHIP
APTH
AVitamin D
AIL-1 (Osteoclasactivingfactor)
AlL-6
ATGF
ATNFh
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AClinical signs
AUrinary

Polyuria with compensatory polydipsia
ANeurologic

Weakness

AGI

nausea, anorexia, vomiting, constipation, diarrhea,
and weightloss
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AHistory A Cytology- lymph node,

A Physical exam rectal liver , spleen
exam,fundicexam ABone marrow

ACBC, chemistry, urinalysis ARadiographs- survey

Alonized calcium bone, bone scan

ARadiographs thorax, AUltrasound - cervical
abdomen region

AUltrasound - abdomen AProtein Electrophoresis

APTH /PTHP 25 AACTHstimulation

hydroxyvitamin D
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Therapy

AFluids

ALoop diuretic

A Steroid therapy
ABisphosphonates

ATreat underlying cause
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A Fluid therapy

A 0.9 % saline

A Correct hydration

A Promote calcium loss via kidney
A Monitor potassium

A Aim to restore hydration 4 hours
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A Diuretic therapy

A Loop diuretic- furosemide

A After rehydration

A Questioned in humahypercalcemiananagement
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A Bisphosphonate therapy

A Pamidronate
Dog: 1-2 mg/kg infusion over 2 hours250mlssaline
Cat: 1 mg/kg infusiorr 30 missaline

A Zoledronate
0.1 to 0.25 mg/kg infusion over 41X minutes

A Zoledronates expensive

A Pamidronatds inexpensive

A Oral bisphosphonate therapy ig : iiig :
il 2 gl |
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Hypoglycemia

A Neoplastic and nomeoplastic causes

A Neoplasia

Beta cell tumorsifisulimomag
A Most common

Hepatic tumors
Intrathoracictumors
Gl smooth muscle tumors
Leiomyomaleiomyosarcoma
Sarcomas
ALy&adzZ Ay fA1S aINRsGK FI Ol2NEH
LSA/Plasmaeaell
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A Clinical signs
A Weakness

A Disorientation
A Seizure

A Coma

A Variable onset of clinical signs
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A Physical exam
A Chest radiographs
A Ultrasound
Aldentification2 ¥ 2 K A LJLJ
Clinical signs (Serugiucose of 40 mg/dl déss)
Associated neurologic signs
Resolution of signs with exogenous glucose
A Elevated insulin level
Fast associated with obtaining level
A Amended Insulirglucose ratio (AIGR)
AAIGR = [(Serum insufinicroUml) x 100] /[serum glucogige
(mg/dl) ¢ 30] S
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ADiagnosis
Elevatednsulin levels
9f SUI 1SR LDCQ{
Elimination of other causes
|dentification of pancreatic mass
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A At home: sugar solutioR@rosyrup)

A Administration of 50% dextrose
0.5mlgkg
IV slowly over 10 minutes

AV drip 510% dextrose
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Management

A Surgery
A Diet
Small frequent meals
A Steroids
Increase serum glucose
Increasegluconeogenesis liver
A Diazoxide

Enhance epinephrine inducegdlycogenolysiand reduce
iInsulin release and uptake in cells

A Streptozotocin
Cytotoxic drug to beta cell
Nephrotoxic and must be given with saline diuresj
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A Tyrosine kinase inhibitors
ToceranildPhosphate (Pallad)a
Mastinib (KinavetcCA)
A RTKs- extracellulartfransmembraneand intracellular domain

A Growth factors causphosphorlationof TK to cause
downstream signaling

A Leads to:
Gene activation
Proliferation
Apoptosis
Survival
Migration
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Apoptosis

Celtlhdeath
pathway @

MITF
pathway

Translation

"’m Survival

G1/S Ghdse DXODC

- P arrest progression

mlferaﬂon

GRAETC

Animal Emergency & Treatment Center



Hyperadrenocorticism

A Secondary to primary, functlonal adrenal tumor
A Clinical signs -
A Diagnosis
A Treatment
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A Clinical signs
PU/PD
Polyphagia
Abdominal enlargement
Muscle weakness/exercise intolerance
Panting
Lethargy
Obesity
Cutaneous changes
Heat intolerance
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A Diagnosis

A ACTH stimulation v. LDDS
AHDDST

A Endogenous ACTH

A Ultrasound

ACT scan
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A Therapy
A Surgery
A Lysodren
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Hyperthyroid

ARare paraneoplastic disease in dogs

A Functional thyroid tumor

ATypically have a palpable ventral cervical mass
APossible ectopic tissuechest

ADiagnosis

AElevation of thyroid levels

ANote supplementation
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Almaging
Ultrasound
CT
Radioactive scan
ATherapy
Surgery
Externalbeam radiatiortherapy, Radioactive iodine't)
Chemotherapy

A Cats - hyperfunctionaltissuev. adenoma
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Fever

A Common paraneoplastic syndrome
A Many types of tumors

A True incidence is unknown
Humans- 20% of FUO are secondary to cancer

A Typically not antibiotic responsive

A Cytokine mediated, IL-1, 11-6, TNF", interferon
A Note history and exam

A Therapy
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Hematologic paraneoplastic

A Alterations in serum proteins
ARed blood cell disorders
AWhite blood cell disorders
APlatelet disorders
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AHypergammaglobulinemia

AMonoclonal production of
Immunoglobulin

ALymphoma or plasma cell
tumor

AReactive polyclonal
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A Clinical signg numerous

A Hyperviscosity
Ataxia, dementia, seizures, coma, cardiac disease

A Tissue hypoxia

A Bleeding

A Ocular disorders

A Renal

A Lameness

A Lethargy/Weakness
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A Elevation of serum protein and globulin
A Normal to reduced albumin
A Evaluate renal status and calcium

A Bone marrowplasmacytosis

A Osteolyticlesions

A Serumelectrophoresis

A Myeloma proteins in urine BenceJones
A Visceral involvement (+
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A Melphalan

A Prednisone

A Lymphoma protocols
A Lomustine

A Bisphosphonates
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RedCell Disorders

A Anemiaof Chronic Disease
Almmune Mediated Hemolytic Anemia
A Microangiopathic Hemolytic Anemia
A Erythrocytosis
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Anemia of Chronic Disease

ACommon

ACauses:
Decreased iron availability
Shortened RBC lifespan
Decreased erythropoiesis

ANormocytic, normochromic
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Decreased iron availability

A Increased delivery of iron to macrophages
A Increased ferritin synthesis

A Apolactoferrin can bind large amount of iron
A Internalized by macrophages

A lron stored in macrophages as ferritin
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ShortenedRed Blood Cell Life

A Exact etiology unknown

A Better removal of red cells by macrophages
A Senescent

A Coated with immunoglobulin

A Fever
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Decreased erythropoiesis

A Reduced erythropoietin release
A Reduced bone marrow response to EPOJ#
Alron limited erythropoiesis
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Normal Chronic Disease
Interleukin 1 ﬂ" -

Ferritin Apoferritin

Ingested red
cell
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Anemia of chronic diseage
Treatment

A Correct underlying cause
A lrontherapy
AEPO
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Blood loss anemia

A Acute v. chronic

A Acutec regenerative Chronic- non-regenerative
A Chronic - microcytic hypochromic anemia
AIMHA

A Microangiopathic

A Other ex: Gl blood loss
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IMHA

A Diagnosis
A Slideagglutationtest

A Direct antibody test or
Coombs test

ACause

AlgGor IgM antibodies
directed against the RBC
membrane
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A Regenerative anemia
A Leukocytosis

A Hemoglobinemia

A Spherocytosis

A Concurrent destruction of platelets

Animal Emergency & Treatment Center
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A Numerous causes

A Primary v. Secondary
Neoplastic-secondary
Lymphoid malignancies and hemangiosarcoma

@A E I ‘ AETCALLRIGHTRESERVED
Animal Emergency & Treatment Center



Microangiopathic hemolytic
anemia

APhysical damage to red
blood cell

A Extravascular and
Intravascular hemolysis

ASecondary condition

ADIC
AHemangiosarcoma

@AE I ‘ AETCALLRIGHTRESERVED



Erythrocytosis

A Relative v. Absolute
A Absolutec primaryv. secondary
Primary - myeloproliferativedisease

A Secondary- appropriate vinappropriate
Secondary- renal tumor
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A Primaryerythrocytosis
Myeloproliferativedisease
Polycythemiavera
Rare event
Serum EPO level
Therapy - phlebotomy,hydroxyurea
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White blood cell

A Neutrophil
Neutropenia
Leukocytosis

A Eosinophilia
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A Thrombocytopenia

A Common- up to 40% of cancel
patients
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Renal

A Infiltrative
Lymphoma

A PLNc immune complexdeposition

A Amyloidosis

A Nephrotoxic
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