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▪ Differential diagnosis

▪ Regenerative v.s non-regenerative (or  

preregenerative)

▪ Hematology

▪ Underly ing:  Bleeding? Hemolysis? Infect ious 

disease? Immune mediated?

▪ Stability of vital signs

▪ Cross match

▪ Fluid therapy? Blood transfusion? Other blood 

products?

▪ Treatment

貧血麻煩的點



???????????????????

???????????????????



QC→assessment (serum, macroclot)→(dot plot)→CBC→smear

▪PCV or Hct?

▪EDTA volume

▪Hb*3=Hct



▪ 2-3y/o intact  male mix

▪ Emergency vis it

▪ No obvious abnormality  yesterday

▪ Vomiting was noted s ince this  morning

▪ Bloody diarrhea s ince af ternoon and 
took to LVH for  f lu id  therapy

▪ Didn’t  improve af ter  treatment

▪ Severe weakness noted by owner at  
night

▪ School dog

▪ Regular  HW and ectoparasites 
prevention

▪ Regular  vaccination

金寶



▪ Acute blood loss

金寶 emergency and critical care

HR (bpm) BP (mmHg) CRT (secs) Other Treatment

2000 60
Unmeasurabl
e, weak pulse

>2
No palpebral 

reflex
RS 150mL 

bolus

2010 180 60 >2
Bloody 

diarrhea

RS 150mL 
bolus, 

Hetarstarch
50mL

2020 178 60 =2 Glu 60
5% saline 
100mL/h

2100 168 70 =2
Conscious 
recovered

RS 150mL 
bolus

▪ Tre a t mnet pla n :

▪ A ggr essive f lu id  th er apy (ba s e d on  e le ct ro lytes)

▪ M e t ronidaz ole  1 1 mg/kg i . v q1 2 h ,  e n rof loxac in  
5mg/kg s .c s id

▪ Su cra l fate  1 0 0 mg/kg pom q6 h

▪ Cy a n ocobalamine ,  f o l i c  a c i d ,  ome pra z ole



Hematology of HGE progression

12/18 12/20 12/21 12/24 12/25 12/27

RBC 10.31 7.73 5.78 3.63 4.21 4.8

Hct 66.9 48.6 36.2 21.8 25.4 28.2

Hb 23.1 17.5 13.1 8.1 9.5 10.9

MCV 64.9 62.9 62.6 60.1 60.3 58.8

MCHC 34.5 36 36.2 37.2 37.4 38.7

Retic 172.2 34 10.4 7.3 12.6 33.1

Retic-
Hb

23.4 16.9 15.8 23.2 24.3 20.9

WBC 15.06 11.71 9.99 14.92 23.95 17.39

Neu 6.7 0.24 4.47 9.35 15.27 11.54

Band + + + + + -

Lym 4.5 3.16 3.5 3.69 6.5 4.54

Mon 3.85 8.22 1.64 1.64 1.98 1.2

Eos 0.01 0.09 0.38 0.24 0.19 0.1

Bas 0.00 0.00 0.00 0.00 0.01 0.01

PLT 111 73 45 150 155 190

Alb 2.4 1.9 1.8 1.9 2.2 2.4

• Acute blood loss: 

dehydration>anemia

• PLT and Alb might be able 

to monitor inflammation

• Low MCV might indicate iron 

deficiency or inflammation 

• Dehydration or recover? 

 According to PE



Hematology of HGE progression

Positive APPs Negative APPs

C-reactive protein 
(CRP)

Albumin

Serum Amyloid 
A (SAA)

Transferrin

Haptoglobin (Hp) Transthyretin

Ceruloplasmin
Retinol-binding 

protein

α2-Macroglobulin

α1-Acid glycoprotein 
(AGP)

Fibrinogen

Complement (C3, C4)

Prognostic factor

Albumin

Transferrin

C-reactive protein



▪ HGE induced acute 
blood loss: fluid therapy, 
correct dehydration, 
restore circulation
▪ Cr y s t a l loid D :  9 0 mL/kg/h,  C :

6 0 mL/kg/h

▪ H y pe r tonic  s a l ine  D :5 mL/kg,  

C :3 mL/kg

▪ Col lo id  D :1 5 -20mL/kg/h, C :1 0 -

1 5 mL/kg/h, ma ke  s u re  h e mos tas is  

▪ Blood loss= loss of Alb

▪ dot plot → hematology

▪ Monitor : clinical signs, 
dot plot, PLT, Alb

金寶



▪ 7  y / o  c a s t r a te d  m a l e  c h i hua hua

▪ Re f e r re d b y  LV H  

▪ B l o o d  t r a n s f us ion  t wi c e

▪ I M H A  s u s p e c ted

▪ D e c re a s e d a p p e t i te  a n d  v o m i t ing  s i n c e  1 w a g o

▪ Re g u la r  H W  a n d  e c to pa r a s i tes  p re v e nt io n

▪ Re g u la r  va c c i ne  h i s to r y

▪ O n e  d o g  f a m i l y  l i v ing  i n d o o r

Bobo 2017.05.19



▪ B W  5 . 5 ,  f e v e r,  m e l a na n o te d  wh i le  

m e a s u r ing BT

▪ N o r m a l  a c t i v i t y,  n o r m a l  h y d r a t i on ,  

n o r m a l  L N  pa l pa t io n ,  p i n k  to  pa l e  

M M

▪ H e m a to log y  a n d  e c h o :

▪ S a l i n e  a g g l u t ina t io n  te s t  ( - )

▪ E cho:  GB wal l  th icken ing ( 0 .3c m ),  

h y p e re cho ic  of  pa n c re a s  n o te d ,  

n o r m a l  s p l e e n  m o r p h o lo gy

Bobo 2017.05.19

LVH 
hema

5/15 5/17

Hb 5.8 6.5

PCV 16.3 19.3

MCHC 35.6 33.7

PLT 157 144

WBC 3.3 7.5

Pgram 48.5 60

Gram 1.6 4.5

Lm 1.7 3

Alb 2.3

Tp 3.3

** 5/19

RBC 4.78

Hct 30.2

Hb 10.7

MCV 63.2

MCHC 35.4

Retic 47.3

WBC 4.14

Neu 2.73

Lym 1.1

Mon 0.28

PLT 50

Dot plot



▪ B W  5 . 5 ,  fever,  melana n o t e d  w h i l e  

m e a s u r i n g  B T

▪ N o r m a l  a c t i v i t y ,  n o r m a l  h y d r a t i o n ,  

n o r m a l  L N  p a l p a t i o n ,  p i n k  t o  p a l e  M M

▪ H e m a t o l o g y  a n d  e c h o :

▪ S a l i n e  a g g l u t i n a t i o n  t e s t  ( - )

▪ E c h o :  GB wall  thickening
( 0 . 3 c m ) ,  h y p e r e c h o i c  o f  p a n c r e a s  

n o t e d ,  n o r m a l  s p l e e n  m o r p h o l o g y

Bobo 2017.05.19 problem list

LVH 
hema

5/15 5/17

Hb 5.8 6.5

PCV 16.3 19.3

MCHC 35.6 33.7

PLT 157 144

WBC 3.3 7.5

Pgram 48.5 60

Gram 1.6 4.5

Lm 1.7 3

Alb 2.3

Tp 3.3

** 5/19

RBC 4.78

Hct 30.2

Hb 10.7
MCV 63.2

MCHC 35.4

Retic 47.3

WBC 4.14

Neu 2.73

Lym 1.1

Mon 0.28

PLT 50
Dot plot



▪ DDx

▪ Cholecyst it is

▪ Pancreatit is

▪ Iatrogenic GI  bleeding

▪ Bil iar y  tract  cancer

▪ Bone marrow disease

▪ IMHA

▪ Treatment plan

▪ Stop prednisolone 

administrat ion

▪ Enrof loxacin+Augmentin ,  

(owner refuse to culture)

▪ Suppor tive care

DDx and Treatment plan

Hemolysis
GI bleeding

Infection



Pre-regenerative, Retic MCV

** 5/19 5/20 5/21 5/22 5/27

RBC 4.78 4.53 4.85 4.63 4.88

Hct 30.2 29.1 31.3 29.4 33.5

Hb 10.7 10.3 10.7 10.2 10.8

MCV 63.2 64.2 64.5 63.5 68.6

MCHC 35.4 35.4 34.2 34.7 32.2

Retic 47.3 56.6 68.4 127.8 298.2

WBC 4.14 7.56 11.03 16.35 13.47

Neu 2.73 5.37 6.35 10.18 8.53

Lym 1.1 1.4 2.56 4.04 3.77

Mon 0.28 0.73 2.04 2.03 1.07

PLT 50 31 126 164 502

Dot plot

• GI bleeding 
◆ Underlying diseases

• Iron deficiency 
• Microcytic hypochromic 

anemia, leptocyte
• Retic MCV

• Ferrous iron
◆ better absorption
◆ GI irritation, Fecal color



▪ 10y/o spayed female Japanese Spitz

▪ Melena and decreased appetite s ince 1w 

ago

▪ No regular  HW or ectoparasites 

prevention

▪ No regular  vaccine histor y

▪ 2-dog family,  l iv ing indoor

球球



▪ Polychromatophilic cel ls

▪ NMB stain

▪ H e i n z  b o d i e s ,  H o w e l l - J o l l y  b o d i e s ,  

s t a i n i ng  a r t i f a c t ,  R B C  p a r a s i te s ,  b a s o p hi l i c  

s t i p p l i n g  m i g h t  b e  m i s t a k e n

▪ Retic%*RBC

▪ 8 0 0 0 0 / uL

▪ 1 5 0 0 0 0 /uL m i l d

▪ 3 0 0 0 0 0 /uL m o d e r a te

▪ 5 0 0 0 0 0 /uL m a r ke d

▪ PLT count=10HPF/10*15000

球球

2/8 2/11 2/13 2/14 2/16 2/19 2/28

RBC 6.31 3.82 2.94 2.89 3.45 4.37 5.23

Hb 14.5 8.9 7 7 8.3 10.6 12.8

PCV 39.8 24.8 21 21.2 26.2 33.1 37.3

MCV 63.1 64.9 71.4 73.4 75.9 75.7 71.3

MCHC 36.4 35.9 33.3 33 31.7 32 34.3

WBC 9.34 30.88 44.05 44.68 36.21 35.98 40.62

PLT 0 0 4 9 111 401 444

4DX All-

PCR -

Pred mg/kg/d 2 1.5

Doxy 10mg/kg/d

Echymo
sis

+++ ++ ++ + +/- - -

Melena + + +/- +/- - - -



Thrombocytopenia in dogs (5.2%, n=871) G r i n d e m e t  a l ,  1 9 9 1

5% PRIMARY IMMUNE MEDIATED

13% NEOPL ASIA

23% INFECTIOUS OR INFL AMMATORY DISEASE

59% ???????????????????????????? ?

Botsch et  al ,  2009 (n=871)

5.6% pr imary immune mediated

6% DIC

28% neoplasia

34.9% infect ion/inflammatory

25.5% ??????????????????????????? ?



Vincristine 0.02mg/kg single dose



▪ 12 y/o spayed female husky

▪ Suddenly decreased act ivity  and 

appetite s ince yesterday

▪ Tachypnea was noted by owner s ince 

yesterday

▪ Polydipsia ,  normal stool  and ur ination

▪ No vomit ing

▪ Regular  HW prevention

▪ No routine ectoparasites prevention

▪ Regular  vaccine histor y

阿呆



阿呆 at presenting

▪ BW 21.6kg, 

BT39.4℃, RR30/min,  

HR232bpm, 

BP98mmHg

▪ Pale and dr y MM

▪ Normal cardiac 

and pulmonar y 

auscultation

▪ SC mass on the 

back (12*10*8cm)

8/18

RBC 3.25

Hct 19.2

Hb 7

MCV 59.1

MCHC 36.5

Retic 256.4

WBC 48.32

Neu 41.77

Band +

Lym 4.45

Mon 2.07

Eos 0.01

PLT 53

Alb 2.9

Dot plot





阿呆 9/29-10/29

9/29 9/30 10/13 10/19 10/20 10/30

RBC 1.62 3.5 4.87 3.83 5.66 5.51

Hct 11.6 24.1 31.7 24.3 37.8 36.6

Hb 3.6 8.6 11.1 8.5 13.3 12.8

MCV 71.6 68.9 65.1 63.4 66.8 66.4

MCHC 31 35.7 35 35 35.2 35

Retic 398.4 410.2 80.4 402.5 437 204.4

Retic-Hb 20.1 19.9 21.6 18.9 18.2 22.3

WBC 41.69 27 19.01 36.31 41.14 14.37

Neu 31.9 19.72 15.97 30.17 34.18 11.57

Band + + - - + -

Lym 7.02 5.37 1.63 4.24 5.37 1.42

Mon 2.42 1.5 0.99 1.38 1.52 0.83

Eos 0.32 0.41 0.4 0.5 0.06 0.54

PLT 45 51 156 68 101 332

Dot plot

▪ Histopath:  

hemangiosarcoma

▪ Decreased 

bleeding tendency?

▪ Metronomic 

therapy

▪ L o w  d o s e  

c y c l o p h o s p h a m i d e

▪ P i r o x i c a m

▪ 雲南白藥



▪ Treat underlying diseases (might be systemic)

▪ Hemostasis confirmed

▪ Long-term bleeding→ i ron supplementation

▪ Non-regenerative v .s pre-regenerative anemia

▪ Circulation f i rst

Bleeding



▪ 11y/o spayed female maltese

▪ Decreased appetite and activity  s ince 2days ago

▪ Severe weakness noted this  morning

▪ Reverse sneezing?

▪ Diarrhea noted yesterday

▪ PE:

▪ BW3.4kg,  BT39.2℃, BP114mmHg, panting

▪ Systol ic  hear t  murmur 4/6,  normal lung 

auscultat ion

▪ Unknown MM and HR

Sakura 8/15



▪ Sti l l  lethargy and anorexia

▪ Syncope sus  af ter  ur inat ion

▪ Echocardiography:  MR,  

L A/Ao1.0 ,  TR3 .6m/s,  

TRPG51mmHg, mi ld increased 

Rt .  Ventr ic le  s ize,  no obvious  

Lt .  Ventr ic le  compress ion or  

PR noted

▪ PE:

▪ BT39.4,  BP96mmHg

▪ Anemia,  thrombocytopenia

8/16 sakura

8/16

RBC 3.95

Hct 25.3

Hb 9.5

MCV 64.1

MCHC 37.5

Retic 13.4

Retic-Hb 19.3

WBC 8.27

Neu 4.51

Lym 16.

Mon 2.11

Eos 0.05

PLT 31

CRP >10 (27)

Serum biochemistry NSF



8/16 sakura

8/16 8/19 8/21 8/28 9/4 9/11 10/2

RBC 3.95 3.03 3.51 3.98 5.3 5.97 5.98

Hct 25.3 18.9 22.9 28 39 43.5 42.7

Hb 9.5 7.1 8.3 9.3 12.9 14.8 15.6

MCV 64.1 62.4 65.2 70.4 73.6 72.9 71.4

MCHC 37.5 37.6 36.2 33.2 33.1 34 36.5

Retic 13.4 9.1 150.9 456.5 129.3 90.7 66.4

Retic-Hb 19.3 24.9 23.5 25.9 24.8 23.9 24.2

WBC 8.27 16.63 21.07 26.52 18.09 17.53 14.94

Neu 4.51 7.44 10.46 13.29 10.26 9.91 8.78

Lym 16. 3.97 6.34 8.65 4.94 4.43 3.84

Mon 2.11 5 4 3.91 1.78 1.45 1.5

Eos 0.05 0.22 0.26 0.66 1.1 1.73 0.78

PLT 31 69 142 234 500 562 477

CRP >10 (27)

Doxycycline 10mg/kg/d

Clindamycin 30mg/kg bid

imizole



8/16 sakura

8/16 8/19 8/21 8/28 9/4 9/11 10/2

RBC 3.95 3.03 3.51 3.98 5.3 5.97 5.98

Hct 25.3 18.9 22.9 28 39 43.5 42.7

Hb 9.5 7.1 8.3 9.3 12.9 14.8 15.6

MCV 64.1 62.4 65.2 70.4 73.6 72.9 71.4

MCHC 37.5 37.6 36.2 33.2 33.1 34 36.5

Retic 13.4 9.1 150.9 456.5 129.3 90.7 66.4

Retic-Hb 19.3 24.9 23.5 25.9 24.8 23.9 24.2

WBC 8.27 16.63 21.07 26.52 18.09 17.53 14.94

Neu 4.51 7.44 10.46 13.29 10.26 9.91 8.78

Lym 16. 3.97 6.34 8.65 4.94 4.43 3.84

Mon 2.11 5 4 3.91 1.78 1.45 1.5

Eos 0.05 0.22 0.26 0.66 1.1 1.73 0.78

PLT 31 69 142 234 500 562 477

CRP >10 (27)

Doxycycline 10mg/kg/d

Clindamycin 30mg/kg bid

imizole

Aagroup: 
atovaquone 13.3 mg/kg PO q8 h

azithromycin 10 mg/kg PO q24 h

CDI: 
1st diminazene aceturate 3.5 mg/kg IM

2nd imidocarb diproprionate 6 mg/kg SC

clindamycin 30 mg/kg PO q12 h

IMMUNE



常見的貧血原因之中：常見的嚴重貧血原因



▪ 9y/o spayed male 

WHWT

▪ CC:  mi ld weakness

▪ Normal  appeti te

▪ Normal  defecat ion  

and ur inat ion

▪ No regular  HW  

and ectoparas i tes  

prevention

▪ PE:

▪ Pale MM, panting,  

fa i r  act iv i ty

一朗 at presenting

6/9

RBC 0.62

Hct 5.8

Hb 1.7

MCV 93.5

MCHC 29.3

Retic 24.6

Retic-Hb 22.9

WBC 1.83

Neu 0.93

Lym 0.71

Mon 0.19

Eos 0.00

PLT 5

Alb 2.6

A/G 0.6

EC Ab +



▪ Referra l  for  EC treatment

▪ 10y/o spayed female mix

▪ Anemia and EC+ (4DX) noted

▪ Condit ion didn ’ t  improve af ter  doxycyc l ine 

administrat ion

▪ Orange to red ur ine noted

▪ No regular  HW or  ectoparas i tes  prevent ion

▪ No regular  vacc inat ion

▪ PE

▪ Pale MM, mi ld weakness ,  BP126mmHg, 

BT38.2

Sushi



▪ S a l i n e  a g g l u t i n a t i o n  t e s t  ( + )

▪ D i f f e r e n c e  o f  

a g g l u t i n a t i o n  a n d  

r o u l e a u x

▪ p R B C t r a n s f u s i o n

▪ T a p e r  p r e d n i s o l o n e ,  p u l s e  

t h e r a p y

Sushi

11/26/
17

11/27/
17

11/28/
17

11/29/
17

11/30/
17

12/02/
17

12/07/
17

12/26/
17

01/18/
18

RBC 2.08 2.01 1.72 2.47 2.74 2.86 3.97 5.24 6.07

Hct 15.2 15.5 14.0 21.0 25.4 21.5 38.1 41.8 47.7

Hb 4.5 4.2 3.8 6.2 6.9 7.4 10.9 13.7 15.7

MCV 73.1 77.1 81.4 85.0 92.7 75.2 96.0 79.8 78.6

MCHC 19.6 27.1 27.1 29.5 27.2 34.4 28.6 32.8 32.9

Retic 314.9 357.6 -- 409.3 529.1 559.1 288.6 117.4 114.7

WBC 65.35 75.59 102.05 76.88 59.12 49.14 12.34 12.53 9.65

Neu 54.2 55.80 76.05 58.36 44.18 40.20 9.03 10.09 7.72

Lym 7.72 16.15 21.80 14.59 11.96 6.18 2.00 1.27 0.95

Mon 3.06 3.29 3.79 3.61 2.76 2.66 1.20 0.51 0.37

Eos 0.23 0.29 0.35 0.25 0.17 0.05 0.10 0.64 0.56

PLT 260 254 310 180 203 199 384 470 372

Alb 3.1 3.2 2.9

Glob 4.8 3.5

ALT 223 250 555

ALP 220 371 338 765

Tbil 1.6 No icterus 0.1 0.3

Prednisolone 2mg/kg sid 1.5mg/kg sid

Azathioprine 2mg/kg sid



▪ Referral for  severe anemia

▪ 10y/o neutered male poodle

▪ Dark urine noted 3days ago, decreased activity 
and appetite

▪ Anemia, leukocytosis,  4DX plus -,  t ick born 
diseases PCR-,  Lac 10.2

▪ One-dog family l iving indoor

▪ No regular  ectoparasites prevention

▪ PE

▪ Icterus and pale MM, RR 120/min, HR 
168bpm, Systol ic hear t murmur,  BW 5.8kg, BT 
38.8°C, Decreased activity,  Normal lymph 
node palpation, Normal  hydration

Bobi



▪ Coomb’s test+

▪ SAT-

▪ Intravascular hemolys is

▪ Prognosis  poor

▪ Treatment plan

▪ Whole blood 
transfusion

▪ Prednisolone 
4mg/kg/day

▪ Cyclospor ine 
10mg/kg/day

▪ Doxycycl ine 
5mg/kg/day

▪ Metronidazole 
30mg/kg/day

▪ Flu id therapy

▪ GI  protect ion

▪ sAME

Intravascular hemolysis: Bobi

CBC & biochemistry

RBC 2.03 5.65-8.87 (M/uL)

PCV 15.5 37.3-16.7 (%)

Hgb 4.8 13.1-20.5 (g/dL)

MCV 76.4 61.6-73.5 (fL)

MCH 23.6 21.2-25.9 (pg)

MCHC 31 32-37.9 (g/dL)

RDW 23.8 13.6-21.7(%)

Retic 205 10.0-110.0 (K/uL)

PLT 93 148-484 (K/uL)

MPV 11.2 8.7-13.2 (fL)

PDW 23 9.1-19.4 (fL)

PCT 0.1 0.14-0.46 (%)

WBC 30.35 5.05-16.76 (K/uL)

Neu 18.04 2.95-11.64 (K/uL)

Lym 9.94 1.05-5.10 (K/uL)

Mono 2.27 0.16-1.12 (K/uL)

Eos 0.1 0.06-1.23 (K/uL)

Alb 3.0 2.3-4.0 (g/dL)

ALT 830 10-125 (U/L)

ALKP 572 23-212 (U/L)

Tbil 19.9 0-0.9 (mg/dL)



▪ 1 2  y / o  s p a y e d  f e m a l e  s c h n a u z e r

▪ C a r d i a c  d i s e a s e  c o n t r o l l e d  b y  LV H  s i n c e  3 - y  a g o  
( b e n a z e p r i l )

▪ W e a k n e s s  a n d  s y n c o p e  w e r e  s u s p e c t e d  o n  t h e  d a y  
b e f o r e  y e s t e r d a y  a n d  t o o k  t o  a n o t h e r  LV H

▪ P i m o b e n d a n a n d  L a s i x  w e r e  p r o v i d e d  w i t h  u n k n o w n  
d o s a g e ,  b u t  c o n d i t i o n  d i d n ’ t  i m p r o v e

▪ H e m a t u r i a  a n d  h e m o r r h a g i c  d i a r r h e a  w e r e  n o t e d  
y e s t e r d a y  a n d  LV H  f o u n d  4 D X  p l u s  w e r e  a l l  n e g a t i v e  
t h e n  u n k n o w n  d o s e  o f  p r e d n i s o l o n e  w a s  p r o v i d e d ,  b u t  
t h e  c o n d i t i o n  d i d n ’ t  i m p r o v e  e i t h e r.

▪ T h e  d o g  s t a r t e d  t a c h y p n e a  a n d  t o o k  t o  a n o t h e r  LV H  t h i s  
a f t e r n o o n ,  P C V  1 3 %  w a s  f o u n d  a n d  t r a n s f e r  t o  m y  c l i n i c

▪ N o  r e g u l a r  H W  a n d  p a r a s i t e s  p r e v e n t i o n ,  1 - d o g  f a m i l y  
l i v i n g  i n d o o r  a n d  g o  o u t  f o r  a  w a l k  e v e r y d a y

▪ T h e  o w n e r  s a i d  t h e  d o g  w o n ’ t  a p p r o a c h  t o  a n y  t o x i c  
m a t e r i a l  i n c l u d e  o n i o n ,  a c e t a m i n o p h e n

▪ A p p e t i t e  d e c r e a s e d  a n d  P D  w a s  n o t e d  b y  o w n e r  t o d a y

▪ P E :  B W  7 . 2 8 k g ,  H R 1 7 6 b p m ,  B P 1 0 8 m m H g ,  R R 4 4 / m i n ,  B T  
3 8 . 9 ,  W e a k n e s s ,  p a l e  M M ,  l e t h a r g y,  n o r m a l  h y d r a t i o n ,  
n o  h e a r t  m u r m u r  o r  c r a c k l e  w a s  n o t e d  ( n o  c a r d i a c  
d i s e a s e  s u s )

Kitty



▪ Problem l ist :  hemoglobinuria ( intravascular  

hemolysis sus) ,  severe anemia,  mild fever(?)

▪ DDx: IMHA , babesia spp. infection, PIMA , 

acetaminophen intoxication?

▪ Treatment plan: blood transfusion (no pRBC

avai lable),  prednisolone 2mg/kg sid,  

enrofloxacin 5mg/kg sid,  acetylcysteine 

70mg/kg bid,  omeprazole 0.5mg/kg po bid,  

si l imerin 15mg/kg po bid,  cyproheptadine 

0.2m/kg bid,  ursodesxycholic acid 15mg/kg 

bid,  Clopidogrel 1mg/kg po sid

▪ Sent the blood sample to the lab for 

Babesia,  hemotropic mycoplasma and 

Ehrl ichia PCR, 10/13: al l  negative 

Kitty

Date 10/10 10/11 10/12 10/13 10/14 10/15-19

Time 0900 2200 0700 1900 0300 1700 0700
Blood 
mL

150 - - 150 - 125 -
140 
(80)

Pred 2 mg/kg sid Pred 2mg/kg q12h

Baytril 5mg/kg sid Baytril+metronidazole 10mg/kg i.v
Cyclosporine 5mg/kg q12h

Clopidogrel 1mg/kg po sid
Sucralfate 100mg/kg po bid→tid

Other
Iron dextran 
Single dose

Nandrolone 
1.5mg/kg im

hIVIG 3G 
CRI 24h

RBC 2.03 3.7 2.57 1.87 2.91 2.47 2.22 3.07 2.57 1.5
Hct 12.1 21.3 16 11.3 16.9 14.3 12.6 17.5 14.4 10.4
Hb 4.9 8.1 6.2 4.3 6.6 5.4 4.8 6.5 5.3 3.7
MCV 59.6 62.6 62.3 60.4 58.1 57.9 56.8 57 56 69.3
MCHC 40.5 38 38.8 38.1 39.1 37.8 38.1 37.1 36.8 35.6
Retic 9.7 17.7 18 24.1 24.4 23.5 24 38.7 102.3 477.2

Retic-Hb 22.2 21.6 23.9 23 19.8 21.6 21.8 19.7 19.8 22.1

WBC 27.66 23.46 36.89 48.99 37.47 45.08 51.63 39.58 44.86 56.76
Neu 21.04 16.59 25.37 34.25 28.75 33.54 37.18 27.94 24.68 21.98
Band + + + + + + + + + +
Lym 4.18 4.02 7.8 9.08 6.24 8.24 10.8 8.76 14.9 27.41
Mon 2.39 2.69 3.66 5.62 2.38 3.2 3.55 2.83 5.21 7.14
Eos 0.03 0.12 0.03 0.04 0.08 0.04 0.06 0.03 0.05 0.2
Bas 0.02 0.04 0.03 0.00 0.02 0.06 0.04 0.02 0.02 0.03
PLT 231 151 152 165 127 133 180 137 174 326
MPV 13.9 15.3 15.6 16.2 15.4 15.9 15.9 15.5 15.7 14.4
Tbil 3.2 2.8 2.7 1.1 1
Phos 2.7 6.1
Other DAT+

SAT-
Icterus +++ ++++ ++ ++ +/- -
A/G 0.7

Hburia +++ ++++ Bilirubinuria ++ -- -

Other Diarrhea, add metro improved pale



▪ The most significant complication: Actue

Hemolytic Transfusion Reaction (AHTR)

▪ Dogs: 0.2-1% (underestimation)

▪ 46% transfused dogs were incompatible 

by crossmatch to their original DEA1 

matched donors

▪ 17% transfusion naïve dogs were 

incompatible by crossmatch

Complication of blood transfusion



▪ Hyperbi l i rubinemia without funct ional 

hepatic  disease

▪ Hemoglobinemia

▪ Hemoglobinur ia

▪ Er ythrocyte ghosts

Evidence of hemolysis



▪ Non -re ge nerat ive  a n e mia wi t h out  

a n y  in f e ct ion or  h e moly t ic  s ign s

▪ Ru br iphagocytosis n oted u n der  

bone mar r ow as pi r at ion 

▪ Prolon g immu nosuppressant  

a dmin istrat ion

PIMA/nonregenerative IMHA



▪ 10-year  old spayed Abyssinian Sand 

Terr ier

▪ Referral  due to long term non-

regenerative anemia

▪ Regular  HW and parasites prevention

▪ Living indoor

▪ PE:  BW 4.8kg,  systol ic  hear t  murmur,  

normal act ivity,  BP158,  panting,  

HR156bpm, BT37.4

Hero



▪ Problem l ist

▪ BW increased

▪ Non-regenerative anemia

▪ Lipemia

▪ Systol ic  hear t  murmur

▪ No obvious anemia s igns

Hero

3/10 4/6 4/30 ?

PE BW4kg
BW4.5kg

BP128
Heart

murmur

Treatment
Pet tinic
2mL/d

N/A MMVD B1-2

RBC 5.23 4.39 5.18 ? M/μL 5.65-8.87

HCT 35.4 30.9 33.2 ? % 37.3-61.7

HGB 12.6 11.4 12.5 ? g/dL 13.1-20.5

MCV 67.7 70.4 64.1 ? fL 61.6-73.5

MCH 24.1 26.0 24.1 ? pg 21.2-25.9

MCHC 35.6 37.0 37.7 ? g/dL 32.0-37.9

RDW 16.2 20.4 17.0 ? % 13.6-21.7

RETIC 14.1 N/A 25.9 ? K/μL 10.0-110.0

RETIC-HGB 25.3 N/A 24.2 ? pg 22.3-29.6

NEU 3.55 4.18 ? K/μL 2.95-11.64

LYM 2.85 2.1 2.35 ? K/μL 1.05-5.10

MONO 0.28 0.60 ? K/μL 0.16-1.12

EOS 0.36 0.48 ? K/μL 0.06-1.23

BASO 0.07 0.03 ? K/μL 0.00-0.10

PLT 547 477 489 ? K/μL 148-484



▪ 1 0 y /o ca s t rated ma le  s h i ba in u

▪ De cre a s ed a ct iv i ty  s in ce 2m a go,  EC in f.  Su s  s in ce 1 m a go 

a n d s t a r t  doxy cyc l ine t h e ra py  bu t  t h e  con di t ion d idn ’ t  

improve

▪ De cre a s ed a ppe t i te  t h e se  da y s

▪ Vomit ing on ce  toda y

▪ M ode ra te pa n cy topenia  n ote d toda y

黃大勝



黃大勝

5/20 5/21 5/22 5/23 5/24 5/25 5/26 5/27 5/28 5/29 5/30

PCV 25.3 21.7 22.1 26.9 24.6 19.1 16.7 17.4 12.7 13.8 10.3

Reti 75.6 48 33.7 26.2 10.7 4.3 6 6.3 2.7 1.7 1.3

WBC 1.28 1.31 0.96 0.79 0.38 0.42 0.26 0.31 0.15 0.15 0.2

neu 0.32 0.32 0.23 0.21 0.12 0.11 0.09 0.16 0.05 0.04 0.02

lym 0.53 0.52 0.32 0.26 0.12 0.11 0.04 0.05 0.02 0.03 0.06

mono 0.42 0.41 0.37 0.31 0.13 0.19 0.12 0.1 0.08 0.08 0.12

eosin
o

0 0.02 0.01 0 0 0 0.01 0 0 0 0

baso 0.01 0.04 0.03 0.01 0.01 0.01 0 0 0 0 0

PLT 95 78 53 83 51 32 13 18 1 0 2

CRP 7.8 8.9 8.7 9.2

▪ Non-regenerative 

anemia with 

thrombocytopenia 

and neutropenia

▪ Infect ion? Sepctic

pancreatit is?

▪ Saline agglutination 

test-

▪ Shiba MCV 45.7,  low 

Retic-Hb

▪ Bone marrow core 

biopsy



肉丸

▪ 9 y/o intact  male chowchow

▪ GDV histor y 5y ago

▪ Vomit ing noted 5days  ago

▪ Fever was found by LVH and unknown

antipyret ic drug administrat ion

▪ Anorexia  s ince 5days  ago and didn ’t  

improved af ter  medicat ion

▪ Anemia was found and referred to 梅西AH

▪ Eat table food+dr y food (no onion or  other  

spice consumption)

▪ 1-dog fami ly

▪ Regular  ectoparas i tes  prevention



肉丸

▪ BT：39.2

▪ BW ：19.3kg

▪ RR：120/min

▪ PR：144bpm

▪ normal LN palpat ion

▪ pink to  pa le MM

▪ normal act iv i ty (aggressive)

▪ abdominal pa lpat ion: huge mass(?)  or  

splenomegaly sus

▪ 3-6% dehydrat ion



▪ Stable v ital  s ign before DDx

▪ Regenerative or  non -regenerative, i t  is  a  c lue

▪ Cross-match before transfusion!!!!!!!!

▪ Parasites,  SAT,  Coombs,  blood smear,  pr imary 

lesion (US,  CT)

▪ Medical record

Conclusion



感謝聆聽


