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Today's Discussion

Oncology basics
Diagnostics

Treatment categories
Formulating a plan

Oncology care in general practice
How can we make it better?



• CANCER: uncontrolled cell growth
⚬ Loca lly in va s ive
⚬ Ab ility to  m e ta s ta s ize
⚬ Occu rs  in  1 o f 4 d og s
⚬ ~50% of d og s  >10 ye a rs  d ie  o f ca n ce r
⚬ No s in g le  ca u s e

Oncology Basics



Oncology Basics GRADE
• Describes how abnormal the 

cells look on histopathology
• High grade = more aggressive
• Estimates expected outcome & 

progression
• Subjective

STAGE
• How far the cancer has spread
• Size
• Regional (LN) vs distant 

metastasis
• TNM system





• Spread from the primary to regional & distant sites
• Inefficient, complicated process
• Estimated that 4 million tumor cells per gram of 

tumor are released into circulation daily
• Dormancy
⚬ J u s t  b e ca u s e  th in g s  a re  fin e  n ow  d oe s n 't  m e a n  th e y 

w ill b e  in  th e  fu tu re

Metastasis



SARCOMAS

LYMPH NODES
LUNGS

LUNGS

Metastasis

CARCINOMAS
{Round cell tumors 

Melanoma}

Spread via lymphatics
Spread 

hematogenously

~40% of normal sized LNs 
have mets



Diagnostics



• CHEST X-RAYS
⚬ OSA
⚬ HSA

• ABDOMINAL ULTRASOUND
⚬ AGASACA
⚬ MCT (caudal body)

• CYTOLOGY
⚬ Regional draining lymph node

￭ Me la n om a
￭ MCT

Basic Staging Tests - Diagnostics



Lymph node aspirates



• First. . . you have to find them
• Salivary gland: more caudal and tucked under the ramus
• Slide hand rostral & ventral to find the node
• Feel them from behind
• Less restraint is better
• Hold onto it tightly to FNA

Lymph node aspirates
SUBMANDIBULAR LYMPH NODES



Supplies
• Needles
⚬ 22 g  1" 
⚬ 25 g  if b loody
⚬ 20g  if n ot  e xfolia t in g  (bon e )
⚬ Lon g  n e e d le  if la rge  m a s s

• 6 cc s yrin ge
• Fros te d  e dge  s lide s

      (Tra y, pe n cil)

How to do a perfect FNA
3S's: SAMPLE - SEPARATE - SMEAR

Technique
WOODPECKER

• Needle only
• Poke - Poke - Poke

ASPIRATION 
• Needle attached to a syringe
• Use suction for poorly exfoliating masses

⚬ Bone tumors

LOOK FOR A "FLASH" IN THE NEEDLE HUB
STOP IF YOU SEE BLOOD





Inflammatory

Rou n d , m e s e n ch ym a l, or e p ith e lia l

Non -in fla m m a tory

Look for orga n is m s

Always look at your sample 

Is it 
cellular?

(neutrophils, macrophages, eosinophils)

Criteria of malignancy
Anisocytosis/karyosis, mulitnucleation,

multiple nucleoli, mitotic figures, etc



New(er) Diagnostics
CADET BRAF & CADET BRAF PLUS
• CAncer DETection of BRAF 
⚬ BRAF is  a  on coge n e

• Dia gn os e  95% of K9 TCC/UC 
• 5% fa ls e  -, 0% fa ls e  +
• Ea s y
• Non -in va s ive
• Fre e  ca tch  u rin e  s a m ple
• An te ch

• Re qu ire s  a  s pe cia l con ta in e r
• Min im u m  40 m l u rin e
• Pu t  in  con ta in e r w /in  15 m in
• Ca n  ba tch  s a m ple s

F YI



• Blood based (liquid) cancer diagnosis
• Identify circulating fragments of tumor DNA
• Screening & monitoring cancer in dogs
⚬ Lym ph om a , h e m a n g ios a rcom a

New(er) Diagnostics
Nu .Q and  OncoK 9

• Handing instructions
• Special tubes (OncoK9)
• Fasted (Nu.Q)
• Contraindications

⚬ Trauma, inflammation, 
recent surgery

• Does not give a diagnosis!

FYI



New(er) Diagnostics
Flow  cytometry  & PARR

• Characterizing lymphoid neoplasia
⚬ Lym ph om a , le u ke m ia

               Ph e n otyp in g  (B vs . T)
• Blood , lym ph  n ode s , o rga n s , flu ids

• W h ich  qu e s t ion  a m  I t ryin g  to  a n s w e r?
⚬ Is  th is  lym ph om a  
⚬ W h a t  type  of lym ph om a

• W h a t  kin d  of s a m ple  do  I h a ve ?
⚬ Blood  vs . t is s u e
⚬ Fre s h
⚬ Low  ce llu la rity



New(er) Diagnostics

• Flow cytometry preferred
⚬ More  ce ll s u rfa ce  m a rke rs  u s e d
⚬ Be t te r for le s s  typ ica l lym ph om a

￭ Ch ron ic lym ph om a s
• PARR m ore  ve rs a t ile
⚬ Sta in e d  s lide s  & h is topa th  s a m ple s

• Not  a s  a ccu ra te  in  ca ts
• Flow  Cytom e try is  fu s s ie r
⚬ Fre s h  s a m ple
⚬ Spe cia l colle ct ion  in s t ru ct ion s
⚬ Ove rn igh t  s h ipp in g

• Fa ls e  + du e  to  t ick born e  d is e a s e

FYI

Flow  cytometry  & PARR



Treatment options for pets with cancer



General Treatment Options

SURGERY
• Solid tumors
• Local tumor control
• STS, MCT, carcinoma

RADIATION THERAPY
• Local tumor control
• Definitive vs. palliative

CHEMOTHERAPY
• Hematologic cancers
⚬ Lym ph om a

• Me ta s ta s is
⚬ OSA

• Loca l tu m or con t rol
⚬ MCT, TCC 



• Diagnosis - Biopsy
⚬ Non -d ia gn os t ic  cytology 
⚬ Cys t ic  m a s s e s
⚬ Sm a ll m a s s
⚬ Gra de  is  n ot  a lw a ys  re lia b le

￭ Tu m ors  a re  h e te roge n ou s  
⚬ Tru -Cu t , pu n ch , in cis ion a l

• Tre a tm e n t
⚬ TX of ch oice  for s olid  tu m ors

￭ Sa rcom a s , ca rcin om a s
⚬ Cu ra t ive  in  s om e  ca s e s

• Gra de  - MCT, m a m m a ry g la n d  tu m ors , STS

Surgery

A CHANCE TO CUT IS A CHANCE TO CURE



Surgery

• Procedure & outcome depends on . . .
⚬ Site
⚬ Sta ge
⚬ Size
⚬ Skill le ve l o f s u rge on

• Is  th e re  a n  a lte rn a t ive  op t ion ?
⚬ Ste lfon ta  for MCT
⚬ Ra dia t ion  th e ra py for OSA
⚬ Ele ct roch e m oth e ra py



• Local form of treatment
⚬ Follow  u p  or a lte rn a t ive  to  s u rge ry

• Cu ra t ive -in te n t  t re a tm e n t
⚬ More  t re a tm e n ts
⚬ Lon ge r d is e a s e  con trol
⚬ $ $

• Pa llia t ive -in te n t  t re a tm e n t
⚬ Fe w e r t re a tm e n ts
⚬ Alle via t ion  of s ym ptom s

￭ Sh orte r du ra t ion  of con t rol
⚬ Le s s  s ide  e ffe cts  in  s h ort  te rm

Radiation therapy (XRT)

Nasal tumors
Soft tissue sarcomas

Brain tumors
MCT

Others

Osteosarcoma
Melanoma

Others



• So many options
• How do you decide what to recommend?

⚬ Nu m be r of t re a tm e n ts
⚬ Side  e ffe cts
⚬ Cos t
⚬ Loca t ion
⚬ Expe cte d  ou tcom e
⚬ Ow n e rs  goa ls
⚬ Alte rn a t ive  op t ion s

Radiation therapy



• Low dose, daily or EOD dosing
• Oral chemotherapy drug + 

NSAID
• Alters tumor 

microenvironment: anti -
angiogenic, 
immunomodulatory

• TCC, STS, lung tumors, HSA

• Involves giving the highest dose possible 
that does not cause side effects

• Kills cancer cells directly
• Given at set intervals of time
• IV or oral
• LSA, OSA, HSA, TCC, MGT

• Blocks cell signaling pathways 
      via c -kit inhibition

• Anti -angiogenic by blocking VEGF and 
PDGF receptors

• Oral - given at home MWF
• MCT, Endocrine/neuroendocrine 

cancers, SCC, GIST, TCC, Histiocytic 
sarcoma, liver cancer

Metronomic chemotherapy

How do you choose an option?

• Lotus Pet Oncology can help you 
figure out what's best 

• Not all pets need IV chemotherapy
• Schedule a consult & make a plan

Conventional chemotherapy

How to choose an option

Palladia (TKI)

CHEMOTHERAPY



• Clients must understand the diagnosis
⚬ Th a t  m e a n s  you  do , too!

• W h a t 's  th e  e xte n t  o f d is e a s e
⚬ Gra de , s ta ge

• Tre a tm e n t  op t ion s
⚬ Su rge ry, ra d ia t ion , ch e m oth e ra py
⚬ Ris ks
⚬ W h a t 's  in volve d

• Goa ls
⚬ De fin it ive  or pa llia t ive  t re a tm e n t

• $ , life  e xpe rie n ce s , loca t ion , fa m ily life , pe rs on a l re a s on s
• Ou r role  is  to  e du ca te , o ffe r op t ion s , & e s ta b lis h  re a lis t ic  

e xpe cta t ion s

How to formulate a plan



EDUCATE
• Know what you're dealing with
• Use your resources

⚬ Lotu s  Pe t  On colog y, IDEXX/Zoe t is  con s u lt in g  s e rvice s , loca l s p e cia lis t s , VIN, Ve tHive

O P TIO NS
• Su rg e ry

⚬ Is  it  p o s s ib le ?  Ca n  you  d o  it ?  Do  you  n e e d  to  re fe r it ?  
• Ra d ia t ion

⚬ Loca t ion , co s t
• Ch e m oth e ra p y

⚬ Are  you  w illin g  to  d o  it ?  Do  you  n e e d  to  re fe r it ?  

E XP E C TATIO NS

• Be  fa ir & re a lis t ic!

Defining your role



Expectation
s



Oncology care 
in  GP



• Safety  considerations
• USP 800 

⚬ Not  fe de ra lly re gu la te d  
￭ Ch e ck w ith  you r s ta te

⚬ PPE
⚬ Clos e d  s ys te m  t ra n s fe r de vice
⚬ Ch e m o h ood
⚬ Sp ill kit s
⚬ Mon itorin g
⚬ Se pa ra te  a re a s  for h a n d lin g  ch e m o
⚬ W h o e n force s  th is ?

Oncology  care  in  GP



• Consider  oral  chemotherapy  protocols
• If you’re  going  to  give  IV chemotherapy
⚬ Ha ve  a  p la n

￭ Con ta ct  a n  on colog is t
• Lotu s  Pe t  On cology

⚬ Be  orga n ize d
￭ Ch e m o flow  s h e e t  or p rotocol
￭ Sys te m a t ic a pp roa ch  for e ve ry vis it

⚬ Us e  a  c los e d  s ys te m  t ra n s fe r de vice  & PPE

Oncology  care  in  GP



• History
⚬ How  d id  th e y do  w / th e  la s t  tx?

• Body w e igh t
⚬ Convert  to  m 2

• Physical  exam  & vitals
⚬ Measure  mass
⚬ Temperature

Treating  pets  with  chemo   

• Lab work
⚬ Obtain  from  a jugular
⚬ CBC always

￭ Ne u troph ils  >1500
￭ PLT >50k

⚬ Ch e m  de pe n d in g  on  d ru g
￭ Lom u s t in e   live r va lu e s  (ALT)

• Ca lcu la te  d ru g  dos a ge  --> t re a t  pa t ie n t

BE S YS TEMATIC
BE ORGANIZE D
BE CONF IDENT



Cyclophosphamide
• Ea s y, ora l
• Ste rile  h e m orrh a g ic cys t it is
⚬ Acrole in  m e ta bolite
⚬ DX

￭ Re ce n t  tx 
￭ He m a tu ria , n o  ba cte ria W BC
￭ Thicke n e d  b la dde r on  AUS

• Fu ros e m ide  re du ce s  ris k
• No con s is te n t ly e ffe ct ive  t re a tm e n t

⚬ NSAIDs , ga ba pe n t in , GAGs  
⚬ Ca n  be  p rolon ge d

Lo m u s t in e
• Ea s y, ora l
• Mye los u ppre s s ive
• He pa totoxic
⚬ Mon itor ALT
⚬ De n a m a rin

Things to know
SPECIFIC DRUG CONCERNSDoxorubicin

• IV infusion
• Cardiotoxic
⚬ DCM

• Severe vesicant
• Allergic reactions
• Hair loss



Prednisone
• Pre dn is oLONE in  ca ts
• Dia be te s
• He a rt  fa ilu re  (ca ts )
• GI u lce rs
• Not  ju s t  for lym ph om a

MCT
INSULINOMA

BRAIN TUMORS
LUNG MASSES

HYPERCALCEMIA

Vincristine
• IV bolus
• Vesicant
• Ileus
⚬ Prolon ge d  in  dogs
⚬ Con s t ipa t ion  in  ca ts

Ca rb o p la t in
• IV bolu s
• Vom it in g
• De la ye d  n a d ir

⚬ Da y 10-21
⚬ Ne u troph ils  & PLTs

Things to know
SPECIFIC DRUG CONCERNS

Melphalan
• Oral
• Myeloma
• Bone marrow suppression

⚬ PLTs



MDR
• Mutated drug efflux pump
• At risk breeds
⚬ Au s tra lia n  Sh e ph e rds
⚬ Collie s
⚬ Sh e lt ie s

• Dru gs  of con ce rn
⚬ Doxoru b icin , vin cris t in e , vin b la s t in e

• Mu s t  te s t  th e s e  dogs !
⚬ Blood  or s a liva

Things to know
BREED 

CONCERNS



• Different than dogs
• Less predictable responses
• Chemo tolerance
• Immune response
• Administering chemo



Oncology care 
in  

Ge n e ra l p ra c t ic e



• Bone  tumors
⚬ OSA, m e ta s ta t ic  tu m ors
⚬ Im prove  pa in  & s t re n g th

• Hype rca lce m ia
• In h ib it s  bon e  re s orp t ion
• Im pe de s  os te oc la s t  a ct ivity
• Cytotoxic to  OSA?

Oncology care in GP
ZOLEDRONATE

• Not chemotherapy
• Cheap
• Easy
⚬ 0.1-0.2 mg/kg  

￭ 4 m g/dog  m a x(? )
⚬ IV in fu s ion
⚬ 15 m in u te s
⚬ Dilu te  w / 150-250 m l s a lin e
⚬ q  4 w e e ks

￭ Ma y va ry for hype rca lce m ia  tx
W a tch  ou ts
• GI u ps e t
• Kidn e y in ju ry
• Hypoca lce m ia



• Canine  mast  cell tumors
• Extract  from  blushwood  seed
• Intratumoral  injection
⚬ On colys is , in fla m m a t ion , n e cros is , h e a lin g
⚬ Not  MCT s pe cific

￭ Hu m a n  SCC & m e la n om a , s a rcoids  in  h ors e s
• Good  op t ion  for s om e  MCT
⚬ Sm a ll, d is ta l on  lim b

• Ca s e  re qu ire m e n ts
⚬ Tu m or s ize
⚬ STAGING - no mets!

￭ Regional  LN cytology
• Owner  education  is critical

Oncology care in GP
STELFONTA 



Watch outs
• Must pre -treat
• Cost
• Anesthesia
• Unpredictable wound
• Risk to staff & yourself
• Is it as good as they say?

STELFONTA 



• Small molecule tyrosine kinase inhibitor
⚬ Ta rge te d  th e ra py
⚬ TKs  a re  m e s s e n ge rs  th a t  ca rry a  s ign a l to  th e  n u c le u s

• In h ib it s  s e ve ra l re ce p tor tyros in e  kin a s e s  
⚬ KIT
⚬ VEGF-2
⚬ PDGFR

￭ Dire ct  a n d  in d ire ct  MOA

Oncology  care  in  GP

Blocks angiogenesis

PALLADIA



• Canine MCT
• So much more. . .
⚬ Fe lin e  MCT
⚬ AGASACA
⚬ GIST
⚬ Ca rcin om a s

￭ SCC (ca ts )
￭ Na s a l
￭ TCC

⚬ Ne u roe n docrin e  
￭ Thyroid
￭ Adre n a l
￭ Ch e m ode ctom a

• Ea s y 
• Ora l dos in g  - M/W /F
⚬ 2.5-2.75 m g/kg  
⚬ Don 't  u s e  th e  la be le d  dos e !

• Cos t
⚬ De pe n ds  w h e re  you  ge t  it
⚬ Com pou n de d  

￭ Stoke s
￭ W e dge w ood

PALLADIA



Watch outs
• Monitoring - every 4 -8 weeks
⚬ La b  w ork: CBC, ch e m , UA, UPC
⚬ Blood  p re s s u re

• Tu m or m a y n ot  re du ce  in  s ize
• Do n ot  u s e  la be l dos e  of 3.25 m g/kg
• Ca re fu l w ith  con cu rre n t  NSAIDs , p re dn is on e
⚬ Alte rn a t in g  da ys

• Side  e ffe cts  re s olve  if d /c 
• Ma y n e e d  to  tw e a k dos e  & p rovide  s u pport ive  ca re

PALLADIA



• Low dose, daily medications given orally
⚬ Ch e m o d ru g  + NSAID

￭ Cycloph os ph a m ide  or ch lora m bu cil
• Affe ct  tu m or e n doth e liu m
• Alte rs  im m u n e  s ys te m
• Re du ce  Tre g
⚬ In cre a s e d  du rin g  ca n ce r
⚬ Tre gs  h e lp  tu m ors  s u rvive

￭ Con tribu te  to  im m u n e  s u ppre s s ion

Oncology care in GP
METRONOMIC CHEMOTHERAPY



• Many indications
⚬ TCC
⚬ Prim a ry lu n g  tu m ors
⚬ Na rrow ly e xcis e d  STS
⚬ Ora l tu m ors
⚬ He m a n gios a rcom a

• Ea s y
• Ch e a p
• In fre qu e n t  

vis it s
• Fe w  s ide  

e ffe cts

• Follow  u p  
re qu ire d

• Sta b le  dz
• Da ily 

dos in g
• Lon g  

te rm  tx
Watch outs
• Caution with bodily fluids
• Bone marrow suppression

⚬ Platelets
• Sterile cystitis from cyclophosphamide

⚬ Use chlorambucil
• Tumor not likely to shrink

METRONOMIC CHEMOTHERAPY



• Checking for WBC nadir
• Typically occurs 7 -10 days after tx
⚬ Exce p t ion  is  ca rbop la t in

￭ 14-21 da ys
• Body w e igh t , te m pe ra tu re , CBC

Monitoring cancer patients in GP

POST-CHEMTHERAPY CBC

Watch outs
• Review CBC results!
• Neutrophils <750-1000
⚬ NEED ANTIBIOTICS

￭ Fluoroquinolone
￭ 5 days



How can we make oncology care better?



• No local oncologist
• Booked too far out
• You don't work well together
• Your clients trust YOU
• Oral therapies
• Options for almost everything
• Friendly, supportive collaboration

WORK WITH AN ONCOLOGIST VIRTUALLY

Advanced primary level care

lotuspetoncology.com



• Client education
⚬ Expe cta t ion s

￭ Se t  c lie n ts  u p  for re fe rra l
￭ Cos t
￭ Com m itm e n t
￭ Side  e ffe cts  of tx

• Clie n t  goa ls  
⚬ Go dow n  s w in g in g
⚬ Pa llia t ive  ca re

• Com orb it ie s  
• Myth bu s t in g
• Pa t ie n t  pe rs on a lity

Working together



• Schedule online at lotuspetoncology.com
• Payment at time of scheduling ($300)
• Zoom link provided
• Records requested and reviewed prior to consult
• Meet at scheduled time
⚬ Mys e lf, pe t  ow n e r, +/- p rim a ry ca re  ve t

• Dis cu s s  op t ion s  a va ila b le
• W rit te n  re port  w ith in  24 h ou rs
• De ta ile d  pe rs on a lize d  ca re  p la n  p rovide d  a t  a n  a dd it ion a l cos t
⚬ In c lu de s : ch e m oth e ra py p rotocols , d ru g  dos a ge s , w a tch  ou ts , 

follow  u p  a ppoin tm e n ts , e tc
• Re ch e ck, w e e ke n d , & e m e rge n cy a ppoin tm e n ts  a va ila b le

LOTUS PET ONCOLOGY



CASE EXAMPLES



LILA
• 12 year FS DSH
• Clinical signs
⚬ De cre a s e d  a ppe t ite
⚬ W e igh t  lo s s
⚬ Droolin g

• PE
⚬ Ulce ra te d , n e crot ic  m a s s  on  h a rd  

pa la te /m a xilla
• DDX
⚬ In fe ct ion
⚬ Tu m or: SCC, FSA, oth e r



LILA
• Diagnostics
⚬ Es ta b lis h  a  d ia gn os is
⚬ FNA or b iops y

• LYMPHOMA
• Now  w h a t?

⚬ Clie n ts  w on 't  re fe r
⚬ Ca t 's  m is e ra b le

• Option s
⚬ Pre dn is olon e
⚬ Ch e m o

￭ CHOP, lom u s t in e
⚬ Ra dia t ion

￭ Ne e d  to  s ta ge  firs t



LILA
• Easiest option
• Lowest risk

• Oral
• Cheap
• Standard dosing in cats
• Q3 weeks

LOMUSTINE



CHLOE
• 10 yr FS Golden Retriever
• Recently adopted
• Mass on LH paw for 1 year
• No symptoms
• DDX

⚬ MCT, STS
• In it ia l d ia gn os t ics

⚬ FNA m a s s



CHLOE
• Potential treatment options

⚬ Su rge ry
⚬ Ra dia t ion  th e ra py
⚬ Ste lfon ta
⚬ Ch e m o

• Addit ion a l d ia gn os t ics
⚬ FNA polite a l lym ph  n ode
⚬ AUS



CHLOE
• Now things are complicated
⚬ No e a s y fix

• Aggre s s ive  op t ion
⚬ Re m ove  m a s s  a n d  LN

￭ Dow n s ta ge  
• Pre dn is on e
• In t ra le s ion a l t ria m cin olon e  (1 m g/cm  of tu m or)

⚬ Poor h e a lin g , n o  m a rg in
⚬ Ra dia t ion  th e ra py a fte rw a rds
⚬ Ch e m o

• "Con s e rva t ive "
⚬ Pre dn is on e
⚬ Ch e m o
⚬ Ra dia t ion



lotuspetoncology.com

s b in s t o c k@lo t u s p e t o n c o lo g y.c o m 267.326.1215
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