


-



DISCLAIMER " "

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their d

employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.



PARANEOPLAST_ SYNDROMES

RichardE. Weller,D.V.M.

Diplomate,AmericanCollege of VeterinaryInternalMedicine

(InternalMedicine;Oncology)

Paraneoplasticsyndromes(PNS) comprisea diversegroup of disorders

that are a._sociatedwith cancerbut unrelatedto the size, location,

metastases,or physiologicactivitiesof the mature tissue of origin. They

are remote effectsof tumorsthat may appear as signs, symptomsor syndromes

which can mimic other diseaseconditionsencounteredin veterinarymedicine.

Various types of PNS, singly or in multiples,may be associatedwith

either benign or malignanttumors and may involvealmostevery organ system, o

directly or indirectly. These disorderscan precedethe discoveryof the

tumor by weeks, months, or evenyears, and many are good diagnosticand

prognostic indicators. The true incidenceof PNS in animal cancer patientsis

unknown,althoughapproximately75% of all human cancerpatients,at some time

during the tumor-bearingpart of their lives,suffer from one or more of these

disorders.

Recognitionof PNS is valuable for severalreasons" (I) the observed

abnormalitiesmay representtumor cell markersand facilitateearly diagnosis

of the tumor; (2) they may allow assessmentof premalignantstates; (3) they

may aid in the search metastases;(4) they may help quantify and monitor

responseto therapy; and (5) they may provideinsightinto the study of

malignanttransformationand oncogene expression. Recognitionof these

syndromesis relevantto the diagnosisand treatmentof many problems in
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veterinarycancermedicine. With the increasingemphasison diagnosis and

treatmentof cancer in domesticanimals,PNL will be recognized,reported,and

treatedwith greaterfrequencyin veterinarymedicine.

This reviewwill concentrateon the pathophysiology,diagnosis,and

treatmentof some of the common PNS encounteredin veterinarymedicine.
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CANCER-ASSOCIATEDHYPERCALCEMIA

DEFINITION

I. Synonyms" pseudodhyperparathyroidism,malignant hypercalcemia,

humoralhypercalcemiaof malignancy,malignancy-associated

hypercalcemia.

II. Cancer-associatedhypercalcemia(CAH) is a biochemicalabnormality

characterizedby persistentelevationof serum calcium ( >_12

mg/dl) in the presenceof nonparathyroidneoplasia. It causes

clinicallyimportantdisturbancesof function in organ systems

distant from the primarytumor, sometimesresulting in severe

morbidityand mortality.

Ill. CAH has been reportedin the dog, cat, and horse in association

with a varietyof spontaneousneoplasms,mostly hematologic

malignanciesor carcinomas.

CAUSES

I. The pathogenesisof CAH is unclear. Severalmediatorsand

pathwaysseem to operateto produceosteolysis.

A. Direct tumor osteolysis

B. Osteolysisof prostaglandinsof the E series

C. Ectopicproductionof peptidessimilar to parathyroidhormone

(PTH)
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D. Productionof a bone-resorbingsubstancesimilar to

osteoclast-activatingfactor (OAF)

II. Table I lists the neoplasmsassociatedwith CAH in domestic

animals.

PATHOPHYSIOLOGY

I. Hypercalcemiamay developfrom severalsituations.

A. Bone resorptionby a tumor in direct contactwith bone

I. There may be localizationof tumor cells and mononuclear

phagocytesin bone with releaseof bone-resorbingfactors.

2. Resorbingbone itself increasesthe rate of osteolysis.

B. Humorallymediated bone resorption

I. Prostaglandinsof the E seriesmay interactwith macrophages

to stimulateproductionof OAF.

a) Prostaglandinsare potent local mediatorsof bone

resorption.

b) Some hypercalcemicpatientsrespond to prostaglandin

" inhibitors;this has been shown in animalswith

experimentallyinducedhypercalcemia.

2. Tumor-derivedectopicPTH directly stimulatesosteoclastic

bone resorption.

a) It occurs in patientswithout skeletalmetastases and

parathyroidcancer.

b) EctopicPTH differs from native hormone.

(I) Adenylate-cyclase-stimulatingprotein

(2) Immunologicallydistinctfrom PTH
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3. OAF is a lymphokineproducedby T and B lymphocytesthrough

a complex interactionwith macrophagesand prostaglandins.

II. The basic sequenceof events is similarin all cases of CAH, but

the degree of severitymay differ.

A. Calcium accumulatesdespite homeostaticmechanisms such as the

followingthat are attemptingto maintainnormocalcemia.

I. Increasedcalcitoninsecretion,which inhibitsbone

resorptionand antagonizesactionof PTH

2. Increasedrenal excretionof filteredcalcium

3. Reduced intestinalabsorption

4. Reduced PTH secretionby the parathyroidglands

B. Hypercalcemiacauses decreasedneuromuscularfunction,leading

to the following.

I. Weakness and sluggishresponseof muscles

2. Decreasedelectrocardiogram(ECG)QT intervalsand

associatedcardiovascularchanges

3. Gastrointestinalhypomotility

4. Centralnervoussystem (CNS) depressionand coma

C. Renal function is compromised,leadingto the following.

I. Decreasedabilityto concentrateurine

2. Decreasedglomerularfiltrationrate

3. Decreasedrenal blood flow

4. Decreasedtubular reabsorptionof electrolytes

5. Degeneration,necrosis,and calcificationof the collecting

ducts and distal convolutedtubules
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6. Hypercalcemicnephropathy

7. Renal failure

CLINICALSIGNS

I. Anorexia

II. Weight loss

Ill. Vomiting

IV. Muscularweakness

V. Lethargy

VI. Polyuria

VII. Polydipsia

VIII. Dehydration

IX. Depression

X. Coma, seizures (rarely)

XI. Bradycardia

XIi. Cardiacdysrhythmias

DIAGNOSIS

I. Hypercalcemiacannot be diagnosedon the basis of clinical signs

and physicalfindingsalone.

II. Electrolyteimbalancemay be suspectedif physical findingssuggest

neoplasia. These findingsmay includethe following.

A. Bilateralor generalizedperipherallymphadenopathy

B. Perirectalmass

C. Abdominalmass

I. Splenomegaly
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2. Hepatomegaly

3. Mesentericlymphadenopathy

D. Lameness

E. Poorly localizedpain

F. Respiratorydistress

Ill. A biochemicalprofile aids the diagnosis. Properinterpretationof

total serum calciumconcentrationsrequiresadjustmentof the

observedcalciumconcentrationfor either serum albuminor total

protein. The followingcalculationsare valid for dogs.

A. Adjustedcalcium (mg/dl)-
calcium (mg/dl)- albumin (g/dl)+ 3.5

B. Adjustedcalcium (mg/dl)-
calcium (mg/dl)- 0.4
(totalserum protein [g/dl])+ 3.3

IV. Repeat biochemicalprofilewithin 24 hours to document persistence

of hypercalcemia.

V. If the hypercalcemiais moderateto severe (>14mg/dl), treatment

of the electrolyteimbalancetakes precedenceover all other

diagnosticprocedures.

VI. Tests useful in the diagnosisof hypercalcemiaincludethe

following:

A. Biochemicaltests

I. Phosphorus

Subnormalor normal concentrationssuggestprimary

hyperparathyroidismor cancer-associatedhypercalcemia.

' 2. Blood urea nitrogen (BUN) and creatinine -

a) Normal: early hypercalcemicnephropathy
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b) Elevated

(I) Widespreadhypercalcemicnephropathy

(2) Primaryrenal disease

3. Alkaline phosphatase

a) Normal: cancer-associatedhypercalcemia

b) Elevated

(I) Primaryhyperparathyroidism

(2) Neoplasticosteolysis

(3) Neoplasticinvasionof liver

B. Hematologicand immunologictests

i. Complete blood count (CBC)may reveal atypical lymphocytes

with lymphomaor lymphocyticIeukemia.

2. Serum proteinelectrophoresisshowinga monoclonal spike in

the beta and gamma region(s)usuallyreflects lymphocytic

neoplasiaor a lymphoproliferativedisorder.

C. Radiographicexamination

I. Skeletalsurvey

a) Neoplasticosteolysis

b) Multiplemyeloma

(I) "Punched-out"lesions

(2) Pathologicfractures

c) Degree of skeletaldemineralization

(I) Mild

i) Cancer-associatedhypercalcemia

ii) Primaryhyperparathyroidism
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(2) Moderateto severe

i) Chronicrenal disease

ii) Nutritionalhyperparathyroidism

2. Thorax

a) Mediastinalmass

b) Enlargedthoraciclymph nodes

c) Pulmonarymetastasis

3. Abdomen

a) Hepatosplenomegaly

b) Enlargedabdominallymph nodes

c) Abdominalmass

D. Urinalysis

I. Low urine specificgravity

2. Hypercalciuria

a) Qualitativemethod based on turbidity

b) Quantitativemethod based on 24-hourcollection

3. Bence-Jonesproteinuria

E. Biopsy (of suspectedlesion)

I. Excisionalor incisionalbiopsy

2. Aspirationcytology

3. Bone marrow aspirationor biopsy

F. ECG examination
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Vll. If the diagnosticprocedu,'eslisted above fail to identifythe

cause of the hypercalcemia,the followingprocedures can be

attempted.

A. Corticosteroidchallengetest

I. Prednisoneor prednisolone,at a dosage of 2-3 mg/kg body

weight (or 40 mg/m2 body surfacearea), is given orally

every 12 hours.

2. Recheckthe calciumconcentration3-5 days after start of

medication.

3. Animalswith cancer-associatedhypercalcemiaoften have

moderatelyor markedly reducedserum calciumconcentration;

those with other causesdo not.

B. Laparotomyand biopsy

C. Surgicalexplorationof neck

D. Determinationof PTH concentrationby radioimmunoassay

E. Determinationof prostaglandinEz concentrationby

radioimmunoassay

DIFFERENTIALDIAGNOSIS

I. Growth in young animals" may be associatedwith transient

hypercalcemia

II. Primaryhyperparathyroidism

Ill. HypervitaminosisD

IV. Primaryrenal disease

A. Chronicrenal disease

B. Diureticphase of acute renal failure
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V. Hyperproteinemia(hemoconcentration)

Vl. Hypoadrenocorticism

VII. Septic osteomyelitis

VIII. Disuse osteoporosis

IX. Laboratoryerror

TREATMENT

I. Reduce the serum calciumconcentration;treatment is tailoredto

fit the degree of hypercalcemiaand clinicalconditionof the

animal.

A. For mild hypercalcemia(12-14mg/dl)

I. Sodiumphosphate1-3 g, dilutedwith water to 10-20ml PO

2. NaCl 0.9% 20-30 ml/kg/dayIV

B. For moderatehypercalcemia(14-16mg/dl)

I. NaCl 0.9% 30-45 ml/kg/dayIV

2. Furosemide1-3 mg/kg IV SID-BID

3. Prednisone2-3 mg/kg PO BID

4. For dehydratedanimals,sterileRinger's lactate solution

alternatedwith normal saline IV

C. For hypercalcemiccrisis (>16mg/dl) with oliguric renal

failure

I. Alternatingliters of 0.9% NaCl and Ringer's lactate

solution IV

2. Osmoticdiuresis with 10% dextrose/water(D/W) IV and/or

peritonealdialysis

3. Sodium bicarbonateIV
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D. Additionaltreatments

I. Calcitonin4-8 U/kg IM, SQ SID-BID

2. Diphosphonates 10-30 mg/kg PO BID-TID

3. Mithramu_in02.5 #g/kg IV SID once or twice

4. EDTA 25 - 75 mg/kg/h IV cautiously

5. Galliumnitrate100 mg/m2 or 2.5 mg/kg IV SID x 5 days

6. Interferon(Chew and Carothers,1989)

7. Calcitoninsuppositorieswith single infusionof

biphosphonate(Thiebaudet al., 1990)

II. Once the serum calciumconcentrationis restoredto normal,

treatmentof the underlyingmalignancy is mandatory.

PATIENTMONITORING

I. Major complicationsincludethe following.

A. Oliguricrenal failure

B. Acid-base/electrolytedisorders

C. Sepsis

D. Reactionto anticancertherapy

II. Serum calcium,BUN, creatinine,and urine productionshould be

monitoreddaily in patientswith moderate to severe renal

dysfunction.

Ill. Parenteraladministrationof fluids and drugs is continueduntil

the patient is able to retain liquids and foods.

IV. Broad-spectrumantibioticsupportis consideredas these

patientsare usuallyimmunosuppressed.
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V. Responseto anticancertherapy is monitoredthrough regular

determinationsof serum calciumconcentration.

VI. Serum calciumdeterminationsshouldcontinueon a regularbasis

(monthly)while the cancer is in apparentremission,as

hypercalcemiacan recur weeks or months before relapse.

VII. Owners should be warned of the poor prognosisassociatedwith

the syndrome.

EXTRAPANCREATICTUMOR
HYPDGLYCEMIA

DEFINITION

I. Extrapancreatictumor hypoglycemia(EPTH)constitutesan

importantbiochemicalabnormalitycharacterizedby significant

fastinghypoglycemia(<60 mg/dl) in the presence of non-islet-

cell tumors. It can cause neuroglycopenicsymptoms in affected

animalsthat are indistinguishablefrom those that occur with

isletcell tumors (insulinoma). Neuroglycopenicrefers to CNS

symptomscaused by low blood glucose.

II. The syndromehas been attributedto severalmalignantconditions

of varyingcell types in the dog and cat, most commonly

hematologicmalignanciesor carcinomas(TableZ).

CAUSES

The pathogenesisof EPTH, unlike that of islet cell tumors, is unclear.

Severalprocessesmay be involved.

I. Secretionof insulinor insulin-likesubstances
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A. Ectopicinsulinthat is immunologicallysimilar to native

insulin

B. Nonsuppressibleinsulin-likeactivity

II. Insulinreceptorproliferation

III. Excessiveutilizationof glucoseby the tumor

IV. Failureof compensatorymechanisms

A. Inhibitionof glycogenolysisor gluconeogenesis

B. Destructionof the liver by tumor metastases

C. Suppressionof the secretionof counterregulatoryhormones

PATHOPHYSIOLOGY

I. Regardlessof cause, neuroglycopenicsymptomsof cerebral

dysfunctionpredominate.

A. Usually do not developuntil blood glucose falls below 40-50

/ mg/dl

B. Mimic a wide varietyof metabolicand neurologicdisorders

II. Neuroglycopenicsymptomsare directly relatedto the rate at

which blood glucosefalls rather than to the degree of

hypoglycemia.

A. Onset, severity,and durationof symptoms can vary with the

followingexternalstimuli.

I. Fasting

2. Eating

3. Exercise

4. Excitement
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B. Symptomscan vary accordingto the specificderangementin

the glucosehomeostaticmechanisms.

Ill. Becauseglucose is the sole fuel source of the brain, certain

reactionsoccur.

A. Brain areas with high metabolicrate (especiallythe cortex)

are affectedinitially,then the metabolicallyslower

vegetativecenters.

B. Neurologicsigns occur rapidlybecausethere is only limited

carbohydratereserve in neural tissue.

IV. Hypoglycemiainducesreleaseof counterregulatoryhermones.

A. Catecholamines

B. Cortisol

C. Glucagon

D. Growth hormone

V. Prolongedhypoglycemiamay cause the following:

_ A. Hypoxicdamageto cerebralcortex and lower centers

B. Irreversibledamagewith neuronaldegeneration

C. Death, by depressionof the respiratorycenter

CLINICAL SIGNS

I.Disorientation

II. Weakness

Ill. Hunger
z

IV. Anorexia

V. Nervousness

VI. Convulsions
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VII. Coma

DIAGNOSIS

I. Historysuggestshypoglycemicepisodes.

II. It is usuallya diagnosisof exclusion;rule out all other

causesof fastinghypoglycemia.

Ill.Tumors associatedwith EPTH are often large and produce signs

and symptomscaused by a space-occupyinglesion.

A. Intrathoracictumors

I. Dyspnea

2. Cough

3. Chest pain

B. Retroperitonealtumors

I. Abdominaldistension

2. Palpablemass

3. Ascites

IV. Radiographthe thoracicand abdominalcavities.

V. Performa biochemicalprofileto documentfasting hypoglycemia.

VI. Repeat sampling if blood glucoseis 60 mg/dl.

A. Submit for both glucoseand insulinassays.

B. Suspectanimalsmay need to be fastedfor 24-48 hours.

VII. Determineamendedinsulin-glucoseration (AIGR).

A. It discriminatesbetween insulinomaand other causes of

hypoglycemia.

B. Formula is as follows.
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Serum insulin(_U/mlx 100) = AIGR
Serum glucose (mg/dl)- 30

C. An AIGR of >30 is diagnosticfor insulinoma.

VIII. Provocativetestingmay be useful.

A. Glucagontolerancetest

B. Intravenousglucosetolerancetest

C. Oral glucosetolerancetest

IX. Performtumor biopsy.

X. Performexploratorylaparotomy.

DIFFERENTIALDIAGNOSIS

Extrapancreatictumor hypoglycemiamust be differentiatedfrom other

causes of hypoglycemiaand neuroglycopenicsymptoms.

TREATMENT

I. Nonspecifictherapyfor hypoglycemia

A. Frequentfeedings

B. Hyperglycemicagents;dosagesfor dogs:

I. Diazoxide5-13 mg/kg PO BID-TID

2. Hydrochlorothiazide2-4 mg/kg PO BID to supplement

diazoxide

3. Prednisone10-20 mg PO BID

4. Glucagon0.03 mg/kg IV

5. Propranolol10-40 mg PO TID

6. Phenytoin6 mg/kg PO BID-TID

C. Glucose-containingsolutionsPO, IV

II. Specific therapydirected towardthe tumor
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A. Surgery

B. Chemotherapy

C. Radiationtherapy,etc.

PATIENTMONITORING

I. Monitorblood glucoseat least every 2 weeks after tumor-

specifictherapy.

II. Watch for recurrenceof neuroglycopenicsigns.andsymptoms.

Ill. Watch for evidenceof tumor recurrenceand relapse.

IV. Warn owner of the likelihoodof recurrenceof tumor and

associatedhypoglycemia.

ANOREXIA-CACHEXIACOMPLEX

DEFINITION

I. Anorexia-cachexiacomplexrefers to a phenomenoncharacterized

by severelyreducedor nearly completecessationof spontaneous

food consumption. It manifestsas progressiveemaciationand

debility.

II. Cachexiamay also occur in the absenceof anorexiafrom profound

alterationsin host metabolism.

Ill. The complexis a common finding in most animal cancer patients

at some time during the course of their illness.

CAUSES

I. Anorexia

A. Alteredodor or taste perception

B. Substancesassociatedwith anorexia
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I. Lactate

2. Ketones

3, Tumor-derivedor tumor-inducedcirculatingfactors

a) Tumor necrosisfactor

b) Interleukin-1

C. Direct effectsof the tumor on the appetitecenter

D. Modificationof eating behaviorby an aberrantmetabolic

compound

iI. Cachexia

A. Anatomic alterations

B. Imbalancebetweencaloric intakeand expenditure

I. Inadequatefood ingestion

2. Impaireddigestionand absorption

3. Externalnutrient loss

' -_ 4, Tumor-hostcompetitionfor nutrients

5, Increasedenergy expendituresby the host

C, Alteredmetabolismof glucoseand other fuel sources

I. Basal metabolicrate increaseddespite caloricdeficit

2. IncreasedCori cycle activity(lactatemetabolism)

resultingin increasedenergy expenditure

3. Glucoseintolerancewith marked resistanceto insulinand

abnormal insulinproduction

4. Alteredprotein synthesisand catabolism

5. Decreasedanabolic enzymes,increasedcatabolicenzymes

6. Factorsimplicatedin alteringmetabolism
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a) Tumor necrosisfactor

b) Interferons/interleukins

c) ProstaglandinE2

d) ACTH-Iike hormone

e) Alteredthyroidhomeostasis

PATHOPHYSIOLOGY

I. The syndromeoften beginswith anorexiaand decreasedabsorption

of nutrients.

II. Hypermetabolism,and host deletion of stored calories occur

early in the process.

Ill. Profoundalterationsoccur in organ structureand function,

resultingin cachexiaand increasedmorbidity.

IV. No direct relationexists betweendegree of cachexia and caloric

intake,tumor burden,tumor cell type, or anatomicsite of

involvement.

CLINICALSIGNS

I. Early satiety

II. Anorexia

Ill. Weight loss

IV. Anemia

V. Marked debility

DIAGNOSIS

I. There is a historyof weight loss and poor appetite.

II. Evidence of neoplasiamay be obviouson physical examination.
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III. Thoracic and abdominalradiographsmay reveal masses with or

withoutmetastaticdisease.

IV. Cytologyor biopsy allowsdefinitionof histologiccell type of

suspectlesions.

DIFFERENTIALDIAGNOSIS

I. Starvation

'If.Heavy parasiticinfestation

Ill. Endocrinedisorders

A. Hypoadrenocorticism

B. Hyperthyroidism

C. Hypopituitarism

IV. CNS lesions,especiallydiencephalicsyndrome

V. Chronicinfectiousdiseases

A. Feline.infectiousperitonitis(FIP)

B. Systemicmycosis

VI. Malabsorption/maldigestionsyndromes

TREATMENT

.I. Criteriafor dietary supplementation

A. Oral intake (caloriesand protein)<80% of recommended

B. Albumin<2.5 g/dl

C. Presenceof stomatitisor gastrointestinalabnormalities

D. Weight loss >5% of usual weight

E. Fever or sepsis

If. Dietaryrehabilitation

A. Specialoral diets and nutrients
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a) Protein 4-6 g/kg/day;htgh biologlcvalue

b) Fat 1.3 g/kg

c) Carbohydrate ]0.1 g/kg

d) Calortes 70-110 kcal/kg/day

e) Vitamin supplementation should be considered

B. Tube feedings

C. Parenteralnutrition,partialor total

Ill.Enhancingpalatabilityof food

A. Warm the food.

B. Flavorthe foodwith meator animalfat.

C. Increaseolfactorystimulationwith smallamountsof onion

or garlic.

D. Dividedietintosmallmultiplefeedings.

IV.Anabolicagents: questionableefficacy

V. Appetite stimulants

A. Diazepam(cat)0.05-0.15mg/kgIV SID,QOD

B. Oxazepam(cat)0.2-0.5mg/kgPO SID-BID

VI. Specificanticancertherapy "

PATIENTMONITORING

I.Weighpatientweekly.

II.Weighfoodportionsand recorddailyintake.

Ill.Watchfor progressiveemaciation.

IV.Monitorhematologicprofilefor onsetof anemiawith a CBC every

otherweek.
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V. Monitor albuminand total proteinconcentrationwith a

biochemicalprofileonce monthly.

VI. Considerthese cautions.

A. Parenteraldietaryrehabilitationcan have adverse metabolic

consequences.

B. Anticancer therapies can adversely affect existing

anorexia/cachexia.

VII. Warn owners that marked cachexia entails a poor prognosis.

FEVER OF UNKNOWNORIGIN

DEFINITION

I. Fever of unknownorigin (FUO) is characterizedby a continuous

or intermittenttemperatureof 3g.7°C (I03°F)or greaterthat

lasts 3 weeks or longer and remainsundiagnosedafter I week of

in-hospitalevaluation.

II. Fever is a common presentingsign in dogs and cats with

neoplasia.

CAUSES

I. Neoplasticdisordersimplicatedin the dog and cat includethe

following.

A. Lymphoma,especiallywith hepaticinvolvement

B. Leukemia,myeloma,myeloproliferativedisorders

C. Intracranialtumors

D. Hepatictumors

E. Mastocytoma
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II. FUOmay be associated with any neoplasm undergoing active

necrosis or secondarily infected.

PATHOPHYSIOLOGY

I. Neoplasms may provide sources of endogenouspyrogen.

II. Interactionof tumor-specificor tumor-relatedantigenswith

sensitizedlymphocytesmay inducefevers.

A. Lymphocytesrelease a lymphokine.

B. Lymphokinestimulatesproductionof an endogenouspyrogenby

neutrophilsor macrophages.

CLINICAL SIGNS

I. Persistentfever

II. Weight loss

III. Dehydration

IV. Anorexia

V. Lethargy

DIAGNOSIS

I. Completea historyand physicalexamination,lookingfor

neoplasia.

II. Record rectal temperaturetwo or three times a day to document

persistenceof fever.

Ill. Performroutinediagnostictests.

A. CBC, urinalysis

B. Serum biochemicalprofile

C. Thoracic and abdominalradiographs

IV. Rule out other causes of FUO with the following.
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A. ECG, echocardiography

B. Upper and lower gastrointestinalcontrast studies

C. Radiographicskeletalsurvey

D. Aerobic and anaerobicblood cultures

E. Arthrocentesisof multiplejoints

F. Serologictests for immune-mediateddiseases,systemic

mycoses,and rickettsial,bacterial,and viral diseases

G. Excretoryurography

H. Abdominalultrasonography

V. Employ invasivediagnosticproceduresif feve_ persists and

physical and laboratoryfindingssuggesta disease processthat

cannot otherwisebe adequatelyevaluated.

A. Fine-needleaspirationcytology

B. Biopsy: bone marrow, lymph node, liver, bone, bowel

C. Laparotomy

TREATMENT

I. Considernonspecifictherapy,usuallybased on the use of

antiprostaglandin compounds.

A. Salicylates(aspirin)

I. Dogs: 10 mg/kg PO BiD

2. Cats: 6 mg/kg PO q 4B-52 h

B. Dipyrone0.20-0.25 ml/5 kg IM, SQ BID-QOD

II. Primarytherapyfor fever of neoplasticdiseasewithout

infectionis directed toward the neoplasm.
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Ill. Prophylacticantibiotictherapy is appropriatefor leukopenic

patientsor thosewith inflamed,necrotic,and secondarily

infectedneoplasms.

PATIENTMONITORING

I. Take rectal temperaturesand record once daily.

II. PerformCBC every 2 weeks to monitorfor leukopeniaor evidence

of sepsis,

Ill. Weigh patientonce a week.

IV. Watch for complicationsof existingleukopeniaor infection,

V. Watch for evidenceof tumor recurrence.
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Table 1. NEOPLASMSASSOCIATEDWITH
HYPERCALCEMIAIN DOMESTICANIMALS

Site Neoplasm

Lymphoid tissue Lymphoma(lymphosarcoma)
Lymphocytic leukemia
Multiple myeloma
Thymoma

Skin and soft tissue Adenocarcinoma of'the apocrine
glands of the anal sac
Fibrosarcoma

Abdominalcavity Gastric carcinoma
Adenocarcinomaof the exocrine
pancreas

Respiratorysystem Epidermoidcarcinoma
Nasal adenocarcinoma

Reproductivesystem Mammarygland adenocarcinoma
Interstitialcell tumor
Seminoma

Skeletalsystem Primarybone tumors
Metastaticbone tumors
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Table 2. NEOPLASMSASSOCIATEDWITH
EPTHIN THE DOGANDCAT

Lymphoma(lymphosarcoma)
Lymphocyticleukemia
Plasma cell dyscrasia
Primarypulmonarycarcinoma
Metastaticmammarycarcinoma
Hepatoma
Hepatocellularcarcinoma
Hemangiosarcoma
Leiomyosarcoma
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