$109J9p JAd0[nueId payuIdYu] Ol
BIUONNI| O1A00[NURIL) [
uonewweul SUTWSYMISAQ =
UORWUIRUI JTUON]) =
UOYRUIWEUI 9)NOY =
uonjewIRu] Ol
o1AJowdH Jo 93eYLIOWSH O
PA2NPUI-SSANS 1O -PIOISOOTI0)) [
paonpur-ouLydouds 1o o130[01sAy I

asne)) :erjrydonnaN

1]

s[rgdonnaN

(RIUIAXO], O
JAnansuasiodAH O
(SISOIOAN [l
(ssans o
Juoneweyu o

(10J BUIYOO[ M Ik JeyA\ WeISoYNa]

ek

L 1]

¥SST MBLAR €2
qned feumor “"I'N'IN 1A
SUMLKMRL] I UVWIRBLRULLIAM MGBEDSEFS‘.WNB.E

Ergelind LBrer “ee mp ne
VN~ .

uonelardioyuy
So[IJoId Ansruayodorg pue HGH




'SISOIOQU nssy / sis0jkooTeyd

JOJ puewdp $199[JaI SISojAo0uow 3y Juasaid uoyp O
"SONSSI) 0} UONRISIW < POO[q OJUT

sjigdonnau pueq pue pajuowW3as JO ISLI[AI MOLRW [
SISO)AO0UOTH J[(RLIRA W

AoMma
anoe SuLmp ssans 303 Aqreuwrou sppuwirue) erusdoydwA w
(yrys Yo[ sAnIOUST2I ) S[[@0 pueq |, W
Surpuly weidoyno O

uonewwrejuy Jndvy Jo Nm—mﬂﬁchﬁ-vzw

"SINOY 7 Ul QUI[OSBQ 0} LINJOI SaNjeA dY ], O
(grys
1W3u) spiydonnau jo uonejuswdasiodAy JeapdnN O
(M/00s°z “3°9) s1solko0uow SjeIapowr 0} priw 3oy O
eruadoursos -/+ O
eruoydoydwA] O
errydonnau axmew | (11 /000°7T 18D
T /000°ST —000°ST :30(]) SIS03A20NI] JjeIspow I

uroned wei3oyna ssaxg dIsse[)

(I i T | |
1 ] (] ]
prosjg/ssang suLydoutdy Jo ostoexy
ﬁ ureIoyno] Asojewurepuy
s[rydonnou orxo[, /4 c)ho0uom ==/, " emadoudit al
K000, 21400UO |, a)kooydmAp eruedomsoy etuadoqdmAT \
TrydonneN =/ pueq |, ‘rrgdonnoN, pueq |, ‘rydonnaNy, ./ (IM/395-N 000°1<)
ﬁ. ﬁ YIS o] JueoyrSig
/ s1503400ydwA \
a3e)s £peais moN erjydonnoN e
S~ ¥ § 11/000°0% < DM :3oq
~ _— (M/000°€T - 000°C1 < SHuNOd dynjosqe) [M/000°0€ < SQEM 18D
T oaﬁ/\gﬁ_ — SIS0JA003N]  21eIPORN-PITA SIS014009no[ PR
aﬁhwcu—zb~ bﬂ.ﬁgag /\
stsojAa0ynoj/erydonoN
weI3oyna| AJ0jewwie[ju] eI1ydonnoN/S1S01K00Na |
| ] [

|




eruadonnaN

"uonenyui dnserdoau 03 anp jussaxd
9q Aewr ATe3awous[ds 10/pue AeSswoedoy O

"S92I39p SUIAIRA UI PIAIISQO IR BIWSUR
aAneIdUS3aIuOU Jo/puk eruadojAooquioly |, O

"uads oq Aeur (syse[qojoAuw pue sajko0aAword)
s1osioaxd [ydonnau Sunok A9 A O
(11/000°08<) sisopko0ynaf orrydonnau paspeiy O

CIIY N dAI0[NURIL) JIUOIY))

=2

o3eyuioway 9noe
Zurmor[oy sinoy ¢ sindd0 erjiydonnau simjep o
(IM/000°05<) pesjrew aq ued sIs03Lo0yna1 O
"RIWIOUE
ONAJOWSY PIRIPIW-UNILIT Y1 S[EWIUR
ur Indoo Apyuanbaiy Yiys 1o yim serjiydonnan o

SEIURUY JISBY.LIOWI 10 JA[OWI

-

(1

"SIS0I09U

anssiy/s1sojAoodeyd 0]
puBwop S1IJ[JAI SIS0)LI0UO ] O

‘sIoquinu

AooydwA| uo uonenwms

OIuA3UR pue SSAS JO SI0JJO

SunueeqIUNOd Oy} S109[JI
1uNod 3A00ydwA] [euLioN O

yuys

o[ oy junod aydonnau
asearour APYSis o) [eULION O

(europoAd
XeIO0Ad ‘s9s5905qR
‘enowoAd ‘39) suoiso|
aAneanddns osruory) O
dIU0IYD JO BIUIdUE
pue eruduinqoj3dAg O
SI1S0)AJ0UOJA] O
spriydonnau A1x01-/+ O
yiys
¥or & s eipydonnaN O

(d30u1 10 111,000°00C
~0S 1) SIS01A00NYT O

a3e)s Apeals MaN

erjiydonnau I

UOTEWWE[JUI 91UOIY )

[

L1

]
|




—

]
11 L B
Z@ﬂw—.@ﬁ@ﬂmﬁu Cause Leukopenia/Neutropenia
0O Acute demand or consumption in tissue \V Neutrophils - V Total white blood cells count
0O Decreased marrow production \/
O Ineffective granulopoiesis (dysgranulopoiesis) .\\
0O Increased margination from the circulating ¥ Marrow production A Tissue Consumptions
neutrophil pool to the marginal neutrophil (Bicytopenia or Pancytopenia ) (‘h Band Neutrophil /Toxic
K i neutrophil)
pool (Anaphylaxis or Endotoxemia) _
- FeL.V, FIV, CPV, E.canis, Estrogen - Overhelming, Sepsis
- Leukemia, Myelophthisis/myeonecrosis - CPV, Salmonellcsis
- Immune-mediated destruction of precursors
] _ ]
g _ =

Major Causes of Neutropenia

ANIMALAFFCTED
Consumption of neutrophils
Overwhelming sepsis/endotoxemia* Dogs/cats
Parvovirus enteritis* Dogs/cars
Salmonellosis* ) Dogs/cats
Immune-madiated Cats
Bone marrow suppression
FLV, FIV* Cats
Parvovirus* Dogs/ca's
Ehrlichiosis Dogs
Bone marrow toxicity Dogs/cats
Estrogen (endogenous/exogenous) Dogs
Phenylbutazone Dogs/cats
Chemotherapy Dogs/cats
Leukemia* Dogs/cats
Myelophthisis/myeonecrosis ’ Dogs/cats
Immune-mediated destruction Dogs/cets

Neutropenia (Acute Tissue Demand)

o Laboratory features include
» V' neutrophil numbers with left shift (Degenerative left shift)
» Lymphopenia
m Toxic neutrophils
® +/- monocytosis

O Suggest inability of marrow production to keep pace
with tissue demand.

O Left shift indicates depletion of marrow neutrophil
storage pools.

o Lymphopenia reflects stress.

0 When present, monocytosis indicates tissue
necrosis/demand for phagocytosis.
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Neutropenia (Acute Tissue Demand)

O Neutrophil counts of less than 2,000 cells/ul require
monitoring the patient for sepsis.

O Sepsis is presumed to be present if the patient has less than
500 neutrophils/ pl and is febrile

0 Chemotherapy with myeosuppressive agents should be
discontinued if the neutrophil count less than 2,500 cells/ pl

Is there evidence of systemic toxemia?

0 The presence of toxic neutrophils on the blood
film indicates systemic toxemia

0O Systemic toxemia is most commonly associated
with bacterial infections.

O However, other causes, such as extensive tissue
necrosis, must also be considered.

- -

General Patterns of Leukocyte Responses

WBC Seg |Band | Lymph | Mono Eos
Acute ™ 0 N /= | Variable | Variable
Inflammation
Chronic N= N= N=| MN= N Variable
Inflammation
Overwhelming | /= V/= N W/= | Variable | Variable
Inflammation
Excitement ™ | NM(dog) | = |=(dog) = =
leukocytosis M= (cat) M (cat)
Stress ) 0 = ¥ M= V/=
leukogram

Leukogram Finding Considered Poor

Prognostic Indicators
Finding Reason for poor prognosis
Degenerative left shift Tissue demand sxceeds bone marrow’s production

of neutrophils or cause inadequate time for
maturation of neutrophils

Leukopenia Tissue demand exceeds bone marrow’s production
of neutrophils

Leukemoid reaction Even excessive neutrophils cap. not correct the

cause (WBC count > 100,000 cells/pl)

Significant toxic neutrophils Moderate to many, moderate tc severely toxic
neutrophils indicate toxemia, often gram negative

sepsis

Severe or persistant lymphopenia | Indicates severe stress or lack of relief from stress
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Monocyte
Monocyte
AR R S0 )
. V' Monocyte (Monocytopenia) N Monccyte (Monocytosis)
Monocyte | |
not a recognized - Tissue necrosis > need phagocytosis
(tissue necrotic, chronic suppurative,
Pyogranulomatous)
- Stress (NNeutrophil/N'Lymphocyte)
1]
1l

Lymphocyte

Lymphocyte

fans

A Lymphocyte (Lymphocytosis)

|

- Excitemert (more in cat)

- Vaceination or infection = Antigen stimulation
- Lymphoid neoplasia

- Immune-mediated diseases

Lymphocyte
——

/

~

VLympaocyte (Lymphopenia)

e

Stress, Cushing
or Exogenous steroid

~ Damage of lymphoid tissue (e.g., CPV, CDV,

FeLV, Feline paaleukopenia)

~ Loss of lymphocyte-rich lymph (chylothorax,

lymphagiectasia)

- Disruption of normal lymphatic circulation
~ Acute inflammation




Eosinophil

T

Eosinophil

Eosinophil
L o

< Eosinophil (Eosinopenia) A,ImmeovE (Eosinophilia)

_

- Skin examinarion (Flea bite, allergic
dermatitis,eosinophilic plague)

- Heartworms

- Respiratory tract examinatior: (Asthma,
allergic bronchitis, lung worm)

- Digestive tract examination (Parasite or
non-parasite enteritis, oral l¢sion and
hypereosinophilic syndrome

- Stress, Cushirg or Exogenous steroid

i e

Basophilia (>2%)
0O Mast cell tumor

O Associate with lipidemia
O Hypersensitivity reaction
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Severity Anemia

. Canine Feline
e Mild 30-37% 20-26%
] . \ v
Red Blood Cells o\ Moderate 20-29% 14-19%
.Y, Severe 13-19% 10-13%
Very severe <13% <10%
[ 0 u
. . Reticulocyte Index
Reticulocyte index Y
Step1. Effect of hydration to PCV EXPECTED
m Dehydration = M PP, N PCV RETICULOCYTE LIFE SPAN (DAYS)
Step 2. Evaluate the bone marrow’s response
m Reticulocyte percentage count HEMATOCRIT
Step3. %Reticolucyte = CRP 45 1.0
m CRP =% reticulocyte x patient’s PCV M. ’
normal PCV 35 LS
Step4. CRP = RI (only in dogs) 25 2.0
m RI= CRP 15 2.5

life span of reticulocytes
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Diagnosis plan for canine anemia

_
5

12AI5539

P o Internal Blood loss -> normal TP
— \\\\\H//V -
RIS Rit3s1 Ri<1 o External blood loss
f//v e h
. m 1-3 days tPcv
\\\/ n&«ﬁm:m indices
i The A, Microcytc (<60 rom deficiency? w 3-5days — I Reticulocyte count
Hemorrhage h B. Normocytic (60-77):
1. Body excretion Hemolytic - Renal Failure
2. Body cavities 1. Blood smear - Chronic inflammation
3. Trauma -parasite - Hypothyroid/Hyperadrnccortism
-Heinz bodies - Bone marrow disease
-Spherocytes C. Macrocytic (>77): Folic acid and
-Stomatocytes B12 defiency?
2. Bilirubinemia, Icterus
3. Hemoglobinuria
4. Thrombocytopenia
[ [ ]
| 1.3
Diagnosis plan for feline anemia
.@w O SRR
B. Platelet plug|
(<27
\\\\
P e ST
CRP>4 CRF =0.5-2 CRP<0.4
I//.v SeES ) h
Plasma Protein (TP) FeLV/FIV
\/
\TP \ //Vnu \ /
| J_. + ~
Hemorrhage Hemolytic BM -Toxin
- Body cavities/Excretoion 1. Blood smear - Drugs
- Parasite -THA
- Heinz bodies
- Spherocytes
- Stomatocytes
2. Bilirubinemia, Icterus
3. Hemoglobinuria

4. Thrombocytopenia




Overview of Haemostasis

Blood vessel injured
N2

Platelet plug (primary
haemostasis)

N

——

Bleeding Disorder

Bleeding Disorder

ol \A//

Platelet plug stabilized by Deficiencies _umzomm:ﬂmm in _umzo,m:o..mm oﬁ.
the fibrin mesh in platelets coagulation vascular integrity
(secondary haemostasis) ﬁ//
J e a0
Gl iy Intrinsic Extrinsic
Clot dissolution Number  Function pathway pathway
(fibrinolysis) _
: B [ =
Thrombocytopenia
; I R T e AN
OOBE.OS@mﬁ causes Om. AHEOB_UOOVAOMVOMZW no o:ion._ signs Primary Homeostasis Secondary Homeostasis
I }
= Ucmm @ Cats platelet clumping ? (*Cats) Cosgulation test (APTT/PT)
- E. canis - FeLlV, FIV, FIP _
- IMT ) : Recheck: Platelet number
H .\WNNM Ty True Thrombocytopenia
- heartworm - Toxoplasma gonndii \\\/
- lymphoma - lymphoproliferative TR o i
- haemangiosarcoma - myeloproliferative h M | Megakaryocytes (4 production)
A ! Infectious N
- Rocky Mountain - thromboembolism h 4 ; v
; Neoplasia (myelopthisis)?
spotted fever i .
i _.nﬁncmﬁu.udmwm (IMT: response to steriod ?)

1/= Megakaryocytes (1 production)
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Diagnosis plan for coagulopathy
,_.%M :h;mhm%%w w_w rm MM..MM MMQ_‘H.W_‘_‘ M_.Mn_.w_mﬁ number Biliary System
Coag :.m_,:lo:ﬂﬂmmﬂ {APTT/PT) HkmA\OH HUHO m ~ es
TPT/normal APTT zo:.:w. PT/ TAPTT ﬂ\. TAPTT
Haemophilia A or B

Vitamin K antagonis poisoning

*e.g., Warfarin), eary hepatic DIC, Liver

synthesis Vit K-related ciesease

coagulation deficiency (chronic)

H | O
Alanine Aminotransferase
Liver Profiles (Transaminase) (ALT)
0O Alanine Aminotransferase (Transaminase) O Cytosolic enzyme
(ALT) O Advantage: Specificity for liver
0O Aspartate Aminotransferase (Transaminase) m P Peak serum = /N number of hepatocytes
(AST) affected but not indication the severity of the
0O Alkaline Phosphatase (ALP) .Emowmo ki o, e
0 Gamma-Glutamyl Transpeptidase (GGT) O U_m.m.aa.\mcﬁmo. Lack of m.ozm_:SQ and inability
to distinguish among primary and secondary
hepatic diseases.
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Aspartate Aminotransferase
(Transaminase) (AST) Alkaline Phosphatase (ALP)
O Biliary disease
0O Advantage: Good indicator of degree of hepatic . T
necrosis as well as a good screening test 2mw a O Primary hepatic disease
sensitivity of 88%. 0 Hyperhyperadrenocorticism, iatrogenic drug therapy
0 Disadvantage: found in many organs (muscle, heart (glucocorticoids, phenobarbital, or other)
mw“wmmc not a specific indicator of hepatic O Bone lession and osteoblastic activity from a bone
0 ™ AST, (normal) ALTmeasurement = check of source In young growing dogs.
serum Creatine kinase (rule put muscle damage) O In cats, serum ALP activities are more specific for
O not appear to have an advantage over ALT - not hepatobiliary disease.
routinely used
| ] [ 14
! | C i

Gamma-Glutamyl Transpeptidase
(GGT)

O less influenced by hepatocyte necrosis and
more by biliary epithelium disease.

o specific of GGT > serum ALP
0 sensitivity of GGT < ALP (Center, 1992).

0O Bone lessions are not recognized to increase
GGT.

0 GGT has slight greather sensitivity in cats than
in dogs (except hepatic lipidosis).

Hepatic Enzyme

Enzyme Advantage

Disadvantage

ALT Hepatocyte:

Liver specific Lack of sensitivity

AST Hepatocyte

Sensitivity 88%. Not a specific indicator

ALP Biliary discase

Good Sensirvity Osteoblastic activity

Steroid induce

GGT Biliary disease >

specific > serum ALP
Hepatocyte necrosis | Bone lessions do not
affect

sengsitivity < ALP
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T1AST, 1TALT, 1TALP

Strongly evidence of serious hepatobiliary
disease

1/= AST, 11ALT, 11ALP

Strongly evidence of hepatobiliary disease

11 AST, 11ALT, =ALP

Strongly evidence of hepatic disease

11AST, 1/=ALT, 1/=ALP

- GI disease ,Muscle damage (1CK), Rbc lysis
- Hepatic disease? (recheck in 2-4 weeks)

1/=AST, 1/=ALT, {ALP

Dogs

- Normal in young age (< 6-10 months)

- Adult = Bone disease ? (e.g., osteomyelitis)
Cets

- Hepatic disease (e.g., lipidosis, cholangitis,
Herperthyroidism, and DM)

1/=AST, 1/=ALT, {1 ALP

- Hepatobiliary disease
- Herperadrenocortism (check cortisol level)

=(ncrmal) / 1 (increase <3 times) /11 (increase > 3 times)

Renal Function

e

Azothemia

»~ BUN/"NCreatinine

\//

Dehydration/NTPP

e

SG>1.030  SG<1.030

|

| |

Pre-renal Intrinsic-renal Post-renal

Urinary Bladder enlarge

Ouodenum

Pancreatic
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Amylase/Lipase

\\\/

<2-3 x upper limit > 2-3 x upper limit

\//
Intestinal disease //,vwmbowoman.m

Hepatic disease
Renal disease

O Chronic Pancreatitis might have normal
Amylase and Lipase level

1]

T

Trypsin-like immunoreactivity (TLI)

«\\\\\\\\»/////1/////4

| TLI _ 1 TLI
/ |

EPI Pancreatitis

i

Thank you!
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