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Case: © Y

Test Results Reference Interval LOW NORMAL HIGH
ProCyte Dx (20209 H27H T 43:39)
RBC 2.33 M/pL 565 - 8.87 LOW — - \
HCT 173 % 373-61.7 LOW
HGB 5.3 gldL 13.1-20.6 LOW
MCV 7421 61.6-735 HIGH RBC
MCH 22.7 pg 21.2-259 | B
MCHC 30.6 gldL 320-379 LOW
ROW - % 13.6-21.7
%RETIC *35.3 %
RETIC 821.6 Kiul 100-1100 HIGH [
RETIC-HGB 21.9pg 223-296 LOW
C 16.88 K/pL 5.05-16.16  HIGH
%NEU 78.2 %
%LYM 16.7 %
%MONO 46 %
%EOS 0.3 % WBC
%BASO 0.2% _
NEU 13.20 KAL 205-1164 HGH [ J
LYM 2.82 KiL 1.05-5.10 g
MONO 0,78 Kl 0.16 - 1.12
EOS 0.05 KL 006-123 LOW
&so 0.03 Kil 0.00 - 0.10 Iﬁ] Z
PLT 472 KipL 148 - 4584
MPV 1451 8.7-132 HIGH PLT
PDW 17.61L 9.1-19.4 0@ ———
_ PCT 0.68 % 014-046  HIGH | | ) ERR
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Case: © Y

Test Results Reference Interval LOW NORMAL HIGH

ProCyte Dx (2020F9 427 H T 43:39) RBC B=
(RBC 2.33 M/uL 5065 -887 LOW m = s } DR

HCT 173 % 37.3-61.7 LOW
§ HGB 9.3 g/dL 13.1-2056 LOW
, MCV 74 2 1L 616-735 HIGH

MCH 22.7 pg 21.2-259 =

MCHC 30.6 gidL 320-379 LOW I L JR'BC‘"“%
( RDW - % 13.6-21.7 Y,
( %RETIC *35.3% =, B

RETIC 821.6 Kil 10.0-1100 HIGH [

RETIC-HGB 21.9pg 22.3-296 LOW f

WBC 16.88 KipL 5.05- 16,716 HIGH

%NEU 78.2 %

%LYM 16.7 %

%MONO 46 %

%EOS 03%

%BASO 0.2% s

NEU 13.20 KAIL 295-11.64 HIGH F

LYM 2.82 KL 1.05 - 5.10 1_!

MONO 0,78 KAl 0.16 - 1.12

EOS 0.05 KipL 0.06-123  LOW | |

BASO 0.03 Kl 0.00 - 0.10 j |

PLT 472 Kipl 148 - 484 ]L

MPV 1451 8.7-13.2 HIGH

PDW 17.61L 9.1-19.4 T

PCT 0.68 % 014-046  HIGH | |

)
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a. RBCERUB D (FREfNHI = AERK)
b. RBCEHAEIEZ (L ~ <)
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Case: © Y

Test Results Reference Interval LOW NORMAL HIGH
ProCyte Dx (2020F9H27H T 43 m)
( REC 233 Myl 54 ; LOW o E\
HCT 173 617  LOW Q-B-C—E-E—l
\HGR 2.3 o/dl 131205 LOW |
VGV 74 21 61.6-73.5 HIGH =
MCH 22.7 pg 21.2-259 r
MCHC 30.6 g/dl @ 37.9 LOW I RBC
! —
 RDW - Y% 13.6 - 21.7 F":'E
( a .
%WRETIC 353 % =,
RETIC 821.6 Kipl 10.0- 1100  HIGH REERE
RETIC-HGB 21.9pg 22.3-29.6 LOW
WBC 1688 K/uL ™~ 5.05-1676 HIGH
%NEU 782 %
%LYM 16.7 %
%MONO 46 %
%EOS 03%
%BASO 0.2% [ i
NEU 13.20 K/l 285-11.64 HIGH |
LYM 2.82 K/l 1.05-5.10
MONO 0.78 KiulL 016-1.12
Eos 0. ”5 KJ‘ L 008 -1.23 LOW
BASO 0.03 Kil 0.00 - 0.10 | |
PLT 472 Kipl @ 148 - 484
MPV 1451 8.7-132 HIGH
PDW 176 1L 9.1-194 l
PCT 0.68 % @ 0.14-046  HIGH = ] X



-;Fq E -;_I_ ==. Fever of Unknown Origin RealPCR™ Panel-Canine
Rl =nl =2=. RN R R e |7 (=R =4H

1. Anaplasma spp. (&4 %)

. Babesia spp. (&4737)

. Bartonella spp.

. Blastomyces dermatitidis

. Brucella canis

. Coccidioides spp.

. Cryptococcus spp.

. Ehrlichia spp. (&47%)

9. Hepatozoon spp.

10. Histoplasma capsulatum,
11. Leishmania spp. (B E &)
12. Leptospira spp.

13. Neospora caninum

14. Rocky Mountain spotted fever (Rickettsia rickettsii)
15. Toxoplasma gondii

16. Trypanosoma cruzi

O ﬁ:’:“aﬁ%u E’J Lj ' ’) Diarrhea ReaIF?CRTM Pahel (Comprehensive) with

Fecal Dx® Profile - Canine

o BEETHRBCIKIE?
o MM&TFAH a2k
B iS55 R E RS

0O N O U B WN

° 9|\ E ('fg :I ')) ® Campylobacter coli
) J Campylobacter jejuni
,) o canine circovirus
¢ H:[l_ 1@ : J canine distemper virus (CDV)
s . canine enteric coronavirus (CECoV)
° H ';E' H == P, . canine parvovirus 2 (CPV-2)
7%_ L . Clostridium difficile toxin A/B gene
. Clostridium perfringens alpha toxin (CPA) gene Quant
L H:[l_ }?{7 . Clostridium perfringens enterotoxin (CPE) gene Quant
U Clostridium perfringens CPnetE/F toxin gene Quant
U Cryptosporidium spp.
J Giardia spp.
J Salmonella spp.

. HEFARR I
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Fever of Unknown Origin RealPCR™ Panel-Canine

jtx HA RN g e R T4

1. Anaplasma spp. (&43%Y)
. Babesia spp. (&43%)

. Bartonella spp.

. Blastomyces dermatitidis
. Brucella canis

. Coccidioides spp.

. Cryptococcus spp.

. Ehrlichia spp. (&437Y)
9. Hepatozoon spp.

10. Histoplasma capsulatum,
11. Leishmania spp. (& & &) ﬁ$5\\

0O N O U B WN

12. Leptospira spp.

13. Neospora caninum

14. Rocky Mountain spotted fever (Rickettsia rickettsii)
15. Toxoplasma gondii

16. Trypanosoma cruzi

Diarrhea RealPCR™ Panel (Comprehensive) with
Fecal Dx® Profile - Canine

Campylobacter coli

. Campylobacter jejuni 2%%\\%

. canine circovirus

. canine distemper virus (CDV)

. canine enteric coronavirus (CECoV)

. canine parvovirus 2 (CPV-2)

. Clostridium difficile toxin A/B gene

. Clostridium perfringens alpha toxin (CPA) gene Quant
. Clostridium perfringens enterotoxin (CPE) gene Quant
. Clostridium perfringens CPnetE/F toxin gene Quant

. Cryptosporidium spp.

. Giardia spp.

. Salmonella spp.
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Canine Circovirus B Eg R =2 £

RERIARER £#THaE it aRAE
Hsu et al. BMC Veterinary Research (2016) 12:116

Hsu ef ol BMC Vehernary Besearch (2006 12118
D3N 1011851 N T0NE-0T -8

BRERIRE =B
Emerg Infect Dis. 2013 Apr; 19(4): 534-541.

RESEARCH

BMC Veterinary Research

Circovirus in Tissues of Dogs with
Vasculitis and Hemorrhage

Linlin Li, Sabrina McGraw, Kevin Zhu, Christian M. Leutenegger, Stanley L. Marks, Steven Kubiski,
Patricia Gaffney, Florante M. Dela Cruz Jr, Chunlin Wang, Eric Delwart, and Patricia A. Pesavento

@ Cregahark

High detection rate of dog circovirus in
diarrheal dogs

Han-%iang Hau™, ling-Han Lin™, Hung-¥i Wi, LeaShuan Lin™® Cheng-5hu (_huw._;-"', Ming-Tang Chiou**

and Chao-Nan Lin“*®

Abstract

Background: Diarrhea s ane of the mast common dinical symptoms reparted in companion animal dinics Dog
circovinus (DogQy) i a new mammalian droovines that i considered 1o be a cause of alimentany syndmmes such as

We characterized the complete genome of a nowel
dog cincovinus (Dog V) from the liver of a dog with severe
hemorrhagic gastroenteritis, vasculitis, and granulomatous
Iymphadenitis. DogCV was detected by PCR in fecal sam-
ples from 187188 (11.2%) dogs with diarhea and 14/204
(8.8%) healthy dogs and in blood from 18/400 (3.3%) of
dogs with thrombocytopenia and neutropenia, fever of un-
known origin, or past tick bite. Co-infection with other canine
pathogens was detected for 13710 (338%) DogCV-positive
dogs with diamhea. DogCV capsid proteins from different
dogs varied by up to 3%. In situ hybndzation and trans-
mission electron microscopy detected DogCV in the lymph
nodes and spleens of 4 dogs with vascular compromise and
histiseytic nflammation. The detection of a circovirus in fis-
sues of dogs expands the known tropism of these vinsses to
a second mammalian host Our results indicate that circo-
wirus, alone or in co-infection with other pathogens. might
contribute to illness and death in dogs.

ircovirusas are nonenveloped, spherical vimsas with &
~single-stranded circular DA genome of =2 kb; they
Zroup a5 & genus within the family Cireoviridae, together
with the proposed genus Chyelovirus and the phylogeneti-
cally more distinct geans Gyrovirus (). BMost of the known
species in the genus Circovirus infect binds and canse sizns
including malformations and necrosis of the intepument,
hymphoid depletion, and fmroumesupprassion (2.

Befare 2012, the only circovimses reported to infect
mammals were the 2 closaly related porcine circovimses
(PCWe) (3. PCW2 is the primary pathogen associated with
Author afmiiations: Biood Systems Reseanth Insiiule, San Fran-
cisco, Calfomia, USA (L. L, E. Delwart); Universty of Callfomia,
Zan Francisco (L. L E. Dewarly, University of Callfomia School of

a spectmam of swine diseases called porcine cincovimes—
aszociated diseases that have been described in pigs waorld-
wide. PCV2 mfection causes severs economic losses be-
cause of increased mortality and reduced production, mak-
ing it one of the mest economically important vimses in the
global swine industry. Among lesions that have been atrib-
uted to PCV?2 infection are poewmonia, eateritis, hymph-
adenitis, vasoulids, nephritis, and reproductive disease (4).
In cases for which PCV2 is considered camsative, immm-
nohistochemical and in sim hybridizadon (ISH) analyses
demonstrate large amounts of POV antigen or nucleic sc-
ids in the cytoplasm of macrophages and dendritic cells in
the depleted follicles in lymphoid tissues (4,5). Nanrally
ocomming porcine circovims—associated disesses iz often
accelerated or exacerbated by concourrent vwiral or bacterizl
infections, and secondary infections often ocour as a result
of immunosupprassion ().

Fandom pucleic acid amplification with or without
prior enrichrment for viral particle—associsted nucleic acids
(7.8}, followed by deep sequencing and in silice similarity
searches for sequences related to those of known vineses,
have been highly productive in the field of animal vims
discowvery (9—1I). We nsed this technigue to identify vimus
sequences in affected tissues from companion animals with
dizeazes of unknown canse. We identified a canine circovi-
s in the liver of a dog that had necrotizing vasculits and
grannlomatous miphadenitis, both of which are described
in PCV2-infected pigs (). We named this vims dog circe-
wims (DogCV) rather than canine circovims to avedd con-
fusion with the CalV notation used for canary cincovims
(12,13), canine calicivitas (14,17), and Capsicum chio-
rosiz virns (16). A closely related variant of DogCV was

cormancad indanandemtly in canina cormm canmilos amd

dna"h:a, \.or'mng and hemarrhagic enteritis I'J.:\;W haz amu,l}-an}y been identified in the United StaE, rraly

the aims afThu ;m:b- W Ta determine 1h= n=valence of Dogﬂ-' in Tatwan and to explore Th:..a mlation
between diarhea and DoglV infection. Jinical specimens wes collecied between 2012 and 2014 from 207 dogs

suffering from diarhea and 160 healthy dogs

Results: In this shudy, we developed 3 senatie and specific 5YBR Green-based reaktime FCR asays to detecied
DogV in natuslly infected animals. OF the analyzed fecal samples from diarheal dogs and health dogs, 58 (280 %)
and 19 {119 %), respectivaly, were Dogly positive. The difference in DogCy pevalencs was highly significant (P=0.

0002 755) in diarheal dogs

Conduslons: This s the first study 1o =weal that DoglV s currently o
demanstate its high detectian rate in dogs with diarhisa

Keywaonrds: Dog croowines, Diarrhea, DoglW, Reaktime FCR

Background

Gastrointedinal disorders are one of the most common
diseases reported in companiom animal cinics. They can
be caused by a number of viral, bactedal and parasitic
pathogens. The mos common viral gastrointestinal-
pathogens are canine parvovines [1, 2] and coronavires.
However, other agents, such as dog circovines (DogCV),
have recently been considersd 1o be related o enteric
disorders in dogs [3, 4. DogCV was fist identified in
dogs with vasculitis and/or hemordagic gastroenteritis
in the United States in 2012 [4]. DogCV i a non-
enveloped, dmulr single-dranded DNA vires contain-
ing a circular genome approcimately 2 Kb oin length. It
belongs to the genus Cirandras, logether with poncine
circovirus type 1 (PCV1), porcine ciroovires type 2

* C opresponcionos: macdhiausgema lngus acduow;, crllimégima L npus acunw

E unl coraribaeces

‘Dopammert of Meserany Medicing, Colage of Varesrary Madhcr, Nagom!
Firgpung Unisersiny of Soomoe and Tedhndiogy, Mapa, Pingaung, Tawan
Full iz of o indoiToion & aallabic a the ond of the amd

() BioMed Central

roulating in domestic dogs in Tawvan and to

(PCV2), canary ciroovins, beak and feather disease virms
anwd other virwses of domestic and wild birds [3].

POV2 cases clinical conditions incleding systemic,
lung, enteric, repmductive and skin diseases [5]. Inore-
cent years, a posible msochition between DogCV oand
caninge enteritis has been sggeded [3, 4], DogCV has
alen been meported 10 cause necmlizing lymphadenitis
[4] and vasculitis, which are also caused by porcine cir-
covines type 2 infections in pige [5]. Previous studies
harve shown that DogCV is sssociated with hemomrhbagic
enteritis in dogs [3, 4], however, limited infomation is
avaibable to determine the direa cormebtion between the
severily of diarhea and DogCV infections

DoV b only been detected in the US [4, &, Daly
[3. Gemany (GeneBank scosssion number: KFBRT949)
arwd China (GenseBank sccemion number: KT046839). In
the present gudy, we dotemined the previously wniden-
tified DogCV and its prevalence in Taiwaness howsehold
doge aned clarified the cormeltion between diarrhea and
D imfection.
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@ MBE: Liver-Stomach Powder 240mg,Cobalamin Concentrate
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334mg,Ascorbic Acid 75mg,Folic Acid 0.5mg
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= V] \ > iy e — = ==
BEENAEIKTSERE?
Degree of Stimulation Dogs Cats
Normal 1% 0-0.4%
Slight 1-4% 0.5-2.0%
Moderate 5-20% 3-4%
Marked 21-50% >5%
45% PCV
30% PCV
Number of
RBCs 6x10%ul
| - 15% PCV
4x10°/uL
Numbef Of -_II 1 HH 1T
retiCLﬂOCYtes I SRR RR R 1t

Percentage of
reticulocytes
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Case /)\Z&

ProCyte Dx (201454 A15H T 41:38)

REC * 0.87 MAL
RBC B & Her *B.0 %
HGB 1.8 g/dL
MY *T1.1fL
RBC mmE McH * 18.5 pg
MCHC * 96.1 gidL
ROW *24.7%
" BRETIC 13.1 %
BRI RETIC * 127.3 Kl
WEC * 28.05 KiL
9% NEU *82.1%
%LYM *10.3%
9%MONG 7.1 %
%EDS *0.2 %
%BASO * 0.3 %
NEU * 21,38 KL
LM * 2,68 KiL
MONO * 1,88 KL
EOS * 0.05 KL
BASQ *0.08 KiL
A AL ER * REfR
(nREC)
PLT * 208 KiL
MPY 1L
POW 1L
PCT %
ALMER BE 4
31 © 2016 |

FE{LA A #ALMER(NREBC)

5.65-8.87
371.3-61.7
13.1-20.5
B1.65-73.5
21.2-2519
32.0-37.4
13.8 - 21.7

10.0-110.0
.06 -16.76

2.85-11.64
1.06-5.10
0.16-1.12
0.06-1.23
0.00-0.10

145 - 484
B.7-13.2
H1-149.4
0.14 -0.48
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RBC Run RBC Run RBC Run RBC Run RBC Run

Size
Size

Fluorescence Fluorescence Fluorescence Fluorescence Fluorescence
®RBC ®RETICS ®PLT = RBC Frags ® WBC @ RBC ®WRETICS ®PLT # RBC Frags ® WBC  ®RBC ®RETICS ®PLT #RBC Frags » wpc ®RBC WRETICS ®PLT #RBC Frags ® WBC @ RBC ®RETICS ®PLT = RBC Frags ® WBC

- REM o Emn . fHY . s . @B
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Test

Results

Reference Interval

LOW NORMAL HIGH

ProCyte Dx (201452258 T T2:46)

RBC
HCT
HGB
MCV
MCH
MCHC
RDW
%RETIC
RETIC
wBC
%NEU
%LYM
%MONO
%EOS
%BASO
NEU
LYM
MONO
EOS
BASO
PLT
MPV
PDW
PCT

AMTERT D6

*3.85 M/uL
*16.9 %
4.7 a/dL
*43.91L
*12.2 pg
* 27.8 g/dL
*341%
2.1 %
*B82.0 K/pL
19.08 K/pL
B6.4 %
6.6 %
5.3 %
1.3 %
0.4 %
16.50 K/pL
1.25 K/pyL
1.02 K/pyL
0.24 KfiuL
0.07 KfuL
* 672 K/pL

5.65 - 8.87
37.3-61.7
13.1-20.5
61.6-73.5
21.2-256.8
32.0-379
13.6-21.7

10.0-110.0
5.05-16.76

2.95-11.64
1.05-5.10
0.16 - 1.12
0.06 - 1.23
0.00-0.10
148 - 484
8.7-13.2
9.1-194
0.14 - 0.46
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249 28 Bk I ,\I% RETIC-HGB
ProCyte Bl I D T A& EK(RETIC)W M4 X (HGB) S £

[%%WHELXHJ R ERXARER LSS RERIIE ... ]

=REEEMEER -
AEIRFFEANEE(MAIR)E /D
A MIK(BEIRNREES TEL..

Al ’ .

JW Harvev Veterinarv Hematoloav: A Diaanostic Guide and Color Atlas

In circulation
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(Mean cell volume (MCV) ‘ M= fEE/ N microcytic (’J\ﬂ?)\

N

- Mean cell hemoglobin (MCH) ‘ ARHIHGB= £/ )

* Mean cell hemoglobin concentration (MCHC),, Hypochromic ({&)
AN RIHGBR & M e />

o /

HARBCOUMEFEIEB ZALIAMS.))...
BHEBEBBRER 1~5 % (%)) BRBC...
PR ZE R AL ARZEERY /NEK low MCV, 1&Zlow MCHC ZEE A ISR -

In ci\rculation
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LV 4 N
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A BRI 22 YE
Sign of regeneration!!

i | iy 3
RETIC = 19 K/lL T} & . RETIC =202 K/pL
b | b
:
; B Canine Canine
Fluorescence Fluorescence
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BRBUATIMEK (spherocytosis)
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®RBC WA mEk ™ PLT » 5T m¥kaEsH
= WBC
Bie i EF: N8 b B T Af Mo o 152
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Hﬁﬂﬁmacrophage}éf E -

JW Harvey. Veterinary Hematology: A Diagnostic
Guide and Color Atlas

M

BAIRERE: (ANH)EBEEAK

46  © 2017 IDEXX Laboratories, Inc. All rights reserved.



Case f1 ] (mHa)

ProCyte Dx (201453H12H E410:47)

-

RBC 1.06 MAL 565-887 ff
HCT 8.9 % 373-61.7
HGB 3.3 g/dL 131-205 ff
MCV 84.0 fL 616-735 &
MCH 31.1 pg 212-258 &
MCHC 37.1 g/dL 32.0-37.9

RDW 20.1 % 136 -21.7
%RETIC 13.3%

RETIC 140.7 KAL 100-1100 &
WBC 10.46 KL 5.05 - 16.76
%NEU 32.2 %

%LYM 63.2 %

%MONO 3.9 %

%EOS 0.7 %

%BASO 0.0 %

NEU 3.37 K/l 2.95 - 11.64

LYM 6.61 KL 1.05-510
MONO 0.41 KL 0.16 -1.12

EOS 0.07 KL 0.06 -1.23

BASO 0.00 K/l 0.00 -0.10

PLT 4 KL 148-484 1§ i
MPY 9.1 L 8.7-132

PDW 12.71L 9.1-19.4

PCT 0.00 % 0.14-046 f§
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Case X
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Normal RBC Dot Plot (Canine)
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FRARZLIMEK (acanthocytosis) ~ $EARAL MM EK(target cells)
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JW Harvey. Veterinary Hematology: A Diagnostic

Guide and Color Atlas
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SEHIEED ROAMEK(Eccentrocyte) ~ BE /B2 (Heinz body)

JW Harvey. Veterinary Hematology: A Diagnostic
Guide and Color Atlas
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Case.lglg: BEAIZERAYIE

Jun 23 2019
o Syr- W% - FWEXKIH

o 1 BHEF - BMycoplasma hemofelis [5
t - Iz—{E Hdoxycycline

o RANEER BES - FEER)

o FEEINLAIIH

o BILAKE
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Case EIZ: M&

BB
=l RBER _ saEm PEEE B
ProCyte D
X (201946 .
i A23R L& 10:00) 20191127
T4 3:06

HCT :'94 QM' P 654-1220 & — 6.73 ML
HGB 2.0% 303-523 (& 297 % =Nl
MCV 211991st 9.8-16.2 & 9.0 g/dL =
MCHG 16.0 pg 11.8-17.3 ] | 134 pg AEK
e 25.8 g/dL 28.1-358 & E 30.3 g/dL
%RETIC 31;-99:6 150-27.0 % W 222%
RETIC S |-

2 KL 30-500 & $26.9 KipL .
BE“O'HGB 179 pg 13.2-208 T = ; | 144300 ﬁi—t rl:t"
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- DANG DANG DANG DANG

Feline | Male | 8y

2019 Jun2y
(T Graphi Result Details v
( ) Graphing esult Details
6/27/19 1
2:35 AM o
Feline Calicivirus NEGATIVE
RealPCR
Cytauxzoaon felis NEGATIVE
RealPCR
Bartonella spp. MNEGATIVE
RealPCR
Anaplasma spp. MEGATIVE
RealPCR
A ™ . Ehrlichia spp. NEGATIVE
Fever of Unknown Origin RealPCR™ Panel-Feline ReslPCR
: ++K X I;"‘ 1 J E
%EEI HH J? ?’51( 5t |_7§ J? g /E\U I%H Feline Corenavirus NEGATIVE
RealPCR
Mycoplasma POSITIVE
haemofelis
RealPCR
Candidatus MNEGATIVE
Mycoplasma
haemominutum
RealPCR
Candidatus NEGATIVE
Mycoplasma
turicensis RealPCR
FelV RealPCR NEGATIVE
FIV RealPCR NEGATIVE
Cryptococcus spp. NEGATIVE
RealPCR
Salmonella spp. NEGATIVE
RealPCR
Toxoplasma MNEGATIVE
gondii RealPCR
57 © 2018 IDEXX Laboratories, Inc. All rights reserved. Feline ? NEGATIVE

Panleukopenia
Virus RealPCR



* Eﬁl—ﬁ %E:u:ish Fold  Male Meutered | By MyCOp|asma HeamOfeliS +
BeERY - JERE 7 2’7 —fBA#IDoxy

2019 Jun 29 Jun 23 Jan 27 Jan 20

D Graphing Result Details » f

u ﬁffzgﬂ'i ! ‘E.I'le"Ig l 13’2?1"19 1.1201"19
emato |Dgy 6:00 PM 000 AM 306 PM B:28 PM

¥ RBC 4.97 B.54-12.2 MipL [ | - | ] 1.94 6.73 744

¥ S Hematocorit N8 30.3-523% [ | I ] 12.0 29.7 320

> Hemoglobin 8.4 2.8-16.2 g/dL [ | I [ ] 3.1 9.0 10.0

> MCY 64.0 359-53.11 [ I [ | ] 61.9 441 430

3 MCH 169 11.8-173pg [ I I ] 16.0 134 134

> MCHC 26.4 28.1-35.8 g/dL [ 1 I [ ] 25.8 303 33

> RDW 36.4 15.0-270% [ I [ L] 33.9 222 224

> %4 Reticulocyte 0.2 % 47 o4 0.2

> Reticulocytes 8.4 3 - 50 KfpL [ 1 I ] 90.2 260 119

> Reticulocyte 195 132-208 pg [ I | Il ] 178 143 147

Hemoglobin

¥ Platelets 104 151 - 60D K/pL [ | I I ] 24 96 76

> MPY 207 1M14-2161 [ I Ll ] 25.3 202 202

> Flataletcrit 0.22 0.00-0.79 % e I I R 0.06 0.19 .15

ﬁ%%%@w:ﬁm
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- RBC #1818

= B3
= 5k
» IRMAFEE

+ RBCEZK:E4ErE
. MBKERMFE

‘_ o MEKARENSR (B 2R IER)
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v Mycoplasma & - S RBCHK
I AREFREEERE -

v SBEBEEZERRERIR - D
RBCHEIZE -

v EZEHRIBREAORCEE - RV IERK ¢
EIfT - B R
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Hematology | | |
10513 415 PFM [SFe=Tak ] BrR2313
G:00 PM 10000 AWM |
REC 7.78 8.54 - 12.2 MipL | | | 457 194
Hematocrit 10 M3-523% | N | | 38 120
Hemoglobin 10.8 0E-18.2gidL | N | | 8.4 3.1
MCY 426 95311 | I I 64.0 619
MCH 120 128-17.3pg | | | 16.9 18.0
MCHC g 28.1- 358 gldL | [ | %4 58
RDOW 356 150-270% | [ Il 364 19
% Reficulocyte 04 % 02 47
Reticuiocytes 5 3- 50 KipL | [ [ 84 902
Reticuiocyte 14.0 13.2-20.8 pg | 1 | 19.5 179
Hermoglobin
WEC .45 27 - 17.02 KiuL 1 174 875
% Meutrophils 61.0 % 50.0 805
% Lymphocytes 256 % 430 20
% Monocyles 23 % 16 8.1
% Eosinophils 10.5 % 43 13
% Basophils 06 % 1.1 0.1
Neutrophils 303 23-10.28 Kial | 1 | 187 408
Lymghocyles 1.85 0.62 - B.88 Kil | N | 161 216
Monocytes 015 0.05 - .67 Kil | N | I 0.06 D.41
Eosinoghils 0.68 0.17 - 1.57 Kial | [ | 0.16 0.09
Basophils 004 0.01 - 0.26 Kl | 1 | 0.04 0.01
Platelets 87 151 - 600 KipL LI [ [ 104 u
MR 208 114-2161 | [ | 107 253
Plateletcrit 018 0.17-0.86% | I I 02 0.06
Genarated by VeiConnect® PLUS Movember 22, 2018 09:50 AM Page 1072
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MESKE—E;IABEwaM.....

E MAYRX A

« RBC #E1E 1870

Increased blood loss. ) —
(I8, s 1M, IRMAY S £ 5) RBC ERXiA

Decreased blood cell production.
- RBCEEHMEI4aEFE

Increased blood cell destruction.
(MEKE,AR, MEKEECE, BieRE, 5%)

BEMNERN JFBEMEMN
Regenerative Anemia OR ‘- Non-regenerative
Anemia
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FFBREEENNREAERZE
« B HBERYHN - =1k

AmMERIE = [MEKEMAR (dysplasia)
= WFIFIBRR = [MiERESE
= R
= AR

- TRZ S MAYE SR
- BHEBE (EPORT)

- [RZZ 35 MAH AR
= HEER%IE (Pure red cell aplasia)
= BRI (BHBEZE Ex. Parvo)
= hE5 (%24 - Estrogen - FEE)
- [BREZESE
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SN VA -_
%U . ”‘|¥J “\gjz\' Ij_k 3& /rj' i U Eé\ %ﬁ' https://eclinpath.com/hematology/anemia/mechanism

s-of-anemia/anemia-algorithmn/

Is the anemia regenerative?
Polychromasia
Absolute reticulocyte counts (dog/cat)
Macrocytes in horses

EEBEMEMIS?
(REREEZIE?)

7 YES NO #i
Any evidence of internal Acute onset?
or external hemorrhage? Insufficient time to regenerate
Clinical signs ==
Laboratory tests, e.g. fecal occult blood E i Il:t E{g‘u’%’)
Supportive data: Low total protein (%’;ﬂZﬂé’éEE ?)

(usually low albumin and globulins)

A5MEM - AL M

YES = NO &
=. E
HYRE RIS
= ves # No
Re-evaluate after Go to non-regenerative
3-5 days , anemia algorithmn
3-5K%EMH
e —R ZREIEBE
Acute? Chronic? Evidence of hemolysis? 'Iiﬁﬂ]]
=42 22 Red blood cell abnormalities, e.g. spherocytes
00N H SZ - % . - .
Hemoglobinemia and hemoglobinuria
N . Erythroparasites, e.g. Babesia
\’: 2|
ﬁ/‘xﬁﬁﬁﬁﬂ -JIIl'? ) Supportive data: High total and
Evidence of iron deficiency? indirect bilirubin, high iron and
Hemogram: Microcytic hypochromic % transferrin saturation

P13

RBC indices, thrombocytosis / \



AHREMEN -
B AL L MAYEER -
HRAERE. ..

v 4 v

tute? Chronic? Evidence of hemolysis? Eigﬂ]lﬂl‘] Eﬁﬁtf;uﬁ7

Red blood cell abnormalities, e.g. spherocytes
Hemoglobinemia and hemoglobinuria

e 2 o Erythroparasites, e.g. Babesia
E’xgﬁ%& Eml - Supportive data: High total and
Evidence cff iron fieﬁclencv? ) indirect bilirubin, high iron and
Hemogram: Microcytic hypochromic % transferrin saturation

RBC indices, thrombocytosis
May be non-regenerative
Blood smear: Hypochromasia,
fragmentation
Chemistry: Low iron and

% transferrin saturation YES ﬁ NO &
Bone marrow: Low iron o
h 4
Hemolytic anemia Unknown mechanisms

Review smear for causes

YIRS =il
BZRBCHEIAR
J:

Hemoglobinemia and Additional diagnostic tests,
hemoglobinuria? as indicated, e.g. Coombs test
Smear: Ghost RBC

MATZPx HH%I%[[D\R
N

ves &

o f#

Pl spa P 55‘-\|
MEASM MmESNE M
i Intravascular and Extravascular hemolysis
extravascular hemolysis
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EMmAYysk A

RBC #5180

Increased blood loss.
(Blf5, o, IR IMAYE A 22)

RBCE IS E 4%

Increased blood cell destruction.

(MEKEMAR, MR, BEERE, BR)

BHAEMERD
Regenerative

Anemia
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RBC & a2

Decreased blood cell production.
(B HEilh, SRR, BRER, BiERE
EPO tRhZ/ B &, thiF)

JFBEMMEMN
Non-regenerative

Anemia
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o [FIEME AR
RBC #E1870
Increased blood loss. o BRRELMBIEF

(B8, &k, IRIMAIEEER)

RBCE IS E 4%

Increased blood cell destruction.
(MEKERAR, MEKBRCE, BieRE, %K)

BRI R BRI A

a7t S RS MR

BAMHEN o A
Regenerative Anemia (ZEEMMRERHARE)

L)
il
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RBC & kiR

Decreased blood cell production.
(B HEilh, SRR, BRER, BiERE
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EPO frZ/ B &R, thiE)

JEBFAMRIEN
Non-regenerative
4N SR B BE R 52 A O] e Anemia
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Whnght-Giemsa Heticulocyte

Metarubricytes

Aggregate
reticulocytes

Functate

Moy reticulocytes

Punctate
reticulocytes

Envthrocytes

JW Harvey. Veterinary Hematology: A Diagnostic Guide and Color Atlas
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