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* Introducing the new hematology analyzer, and discussion on the utility of reticulocyte assessment in today’s practice
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Pimobendan
Furosemide
Amlodipine
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TEST
RBC

Hematocrit
Hemoglobin
MCV

MCH

MCHC

RDW

% Reticulocyte
Reticulocytes

Reticulocyte
Hemoglobin

WBC

% Neutrophils
% Lymphocytes
% Monocytes
% Eosinophils
% Basophils
Neutrophils
Lymphocytes
Monocytes
Eosinophils
Basophils
Platelets

PDW

RESULT
7.91

54.2
17.9
68.5
22.6
33.0
19.1
2.2
174.8

25.1

14.23
68.4
20.9
8.6
1.8
0.3
9.74
2.97
1.22
0.26
0.04
437
14.9

REFERENCE VALUE
5.65-8.87 M/uL

37.3-61.7 %
13.1-20.5 g/dL
61.6-7351L
21.2-259 pg
32.0-37.9 g/dL
136-217%

%

10.0 - 110.0 K/pL
22.3-29.6 pg

5.05-16.76 K/uL
%

%o

Yo

%

%

2.95 - 11.64 KiuL
1.05-5.10 K/uL
0.16-1.12 K/uL
0.06-1.23 K/uL
0.00-0.10 K/uL
148 - 484 KiuL
9.1-19.41L
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Chemistry

L] L]
12/20/21 12:27 PM 10:52 AM
TEST RESULT REFERENCE VALUE
Glucose 136 70 - 143 mg/dL \ | Il
IDEXX SDMA 16 0-14 pg/dL HI | [T
Creatinine 0.7 0.5 - 1.8 mg/dL \ 1 [
BUN 7 7 - 27 mg/dL \ | [
BUN: Creatinine 9
Ratio
Phosphorus 3.3 2.5 - 6.8 mg/dL [ [ | [
Calcium 10.4 7.9 - 12.0 mg/dL I | [
Sodium 152 144 - 160 mmol/L \ | [
Potassium 4.2 3.5 - 5.8 mmol/L \ | [
Na: K Ratio 37
Chloride 118 109 - 122 mmol/L \ | [
Total Protein 7.2 5.2-8.2g/dL \ [ [
TEST RESULT REFERENCE VALUE
Albumin 3.4 22-39g/dL [ [ [
Globulin 38 25-4.5g/dL [ | [
Albumin: 0.9
Globulin Ratio
ALT 117 10-125 UL [ [ I
ALP 539 23-212 UL HI [ 11
GGT 7 0-11 UL [ [ [
Bilirubin - Total 0.2 0.0 - 0.9 mg/dL [ [ 1 |
Cholesterol 149 110 - 320 mg/dL l [ 1 [
Osmolality 301 mmol/kg

© 2022 IDEXX Laboratories, Inc. All rights reserved.
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1.0 - 4.0 pgeol IEM
> 4.0 pgidl @&
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e LR
Serolagy 12720021
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Hematology ¢ wm[y mmp  wE [ rp mRE GEg
LL] RBC 7.39 7.73 el 8.15 8.12 8.07 8.1
BE "\ Hematocrit 49.6 51.5 53.6 55.9 53.8 56.2 523
LL] Hemoglobin 16.6 17.4 LT 18.6 18.5 18.1 19.2
L] MCV 67.1 66.6 68.6 68.6 66.3 69.6 64.4
LL] MCH 22.5 22.5 7S 22.8 22.8 224 23.7
L] MCHC 335 33.8 B2IR 333 343 322 36.8
L] RDW 19.1 19.6 T 19.4 21.0 18.7 21.2
LL] % Reticulocyte 2.8 25 2.0 2.1 1.8 1.6 1.6
LL] Reticulocytes 206.2 194.0 156.2 171.2 149.6 130.7 127.7
L] Reticulocyte 232 255 2515 236 234

Hemoglobin
A A\ WBC 20.06 18.66 17.79 18.85 19.47 13.21 14.33
L] % Neutrophils 73.7 70.3 69.9 69.9 67.4 74.2 65.3
LL] % Lymphocytes 15.7 19.6 1elE 18.7 17.3 16.0 20.8
LL] % Monocytes 10.0 9.1 9.5 9.1 14.5 7.0 135

10 © 2022 IDEXX Laboratories, Inc. All rights reserved.
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3/3/22 |+ 3-55 PM g

Endocrinology 458 PV
Cortisol - Baseline 29 ug/dL
Cortisol Post- &S ug/dL
ACTH (Cushings
selected)

ACTH RUIBELER (EECAEREENR)

< 2 pg/dL - BRBKRERSS » GREIGBEKAE (Addison's Disease) 1HAF

2 - 6 pg/dL - FEE

6 - 18 ug/dL - IE%

18 - 22 pg/dL - TIREBEEKE%E¥ (Cushing's Syndrome)

> 22 pg/dL - BHRBKRERSZS » SREABEREKAEREE (Cushing's Syndrome) #BfF

BRI ATRUNEBARZEHESRANBENRMRBBEINSEEREE - TURBHNFEERBABERRK

FIRBROHKIE
3/11/22 [ 3/2/22 =1 2/27/22 [ 2/25/22 [
ImmUHOIogy 3:39 PM ‘4 11:48 AM ‘4 11:27 AM ‘4 3:14 PM ‘4

B8 Click to view Differentials

am C-Reactive a 08 b 06 ¢ 03 d 09
Protein (CRP)
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Hematolo 343522 342522 2f23/22 2725/22 /11,22 172822 1£22/22 1119422 1220421 12/20/21
gY ( 511 PM I 11 I 3:06 P 3:00 P ! 3:47 P I 2z f I 218 PM 10:15 AM I 113 P ! 10:36 AM I

12 AM

mn Click 1o wiese Dilferenbiak

LL] RBC 773 7.81 B.1S B12 BO7 211 T.E4 7.35 B.O7 7.91
B % Hematocrit 515 536 5.9 538 8.2 523 542 486 EiE e
LL] Hemaoglobin 17.4 17.6 18.6 18.5 181 19.2 18.4 16.7 19.7 17.9
LL] MO 65.6 &8.6 t8.6 663 9.6 544 69.1 65.1 652 68.5
LL] MCH 225 225 228 228 22.4 237 235 227 244 226
LL]] MCHC 33.8 32.8 333 343 322 358 335 344 375 33.0
LL] ROW 196 189 19.4 210 18.7 212 189 181 217 19.1
LL]] % Reticulocyte 2.5 2.0 21 1.8 1.6 1.6 1.4 1.5 24 2.2
LL] Reticulocytes 184.0 156.2 171.2 149.6 130.7 127.7 112.9 108.8 194.5 174.8

Reticulocyt=e 255 255 236 234 248 232 251

Hemaglobin
M . WBC 18.66 17.72 18.85 19.47 13.21 1433 12.85 13.23 16.02 1423
LL] % Meutrophils 70.3 9.9 9.9 574 0.7 68.6 8.4
LL] % Lymphocytes 19.6 196 18.7 17.3 17.8 18.2 209
LL] % Monooytes 31 35 31 145 .7 12.8 BB

Y N

LL] % Eosinophils 0.9 1.0 1.6 0.7 1.6 0.z 1.8 iE%:\% ;E E _m:l_ E/T,k *H
L] % Basophils 0.1 0.0 0.7 0.1 0.2 0.3 0.3
LL] MNeutrophils 13.13 12.43 13.18 13.12 3.81 3.36 3.02 3.40 10.99 3.74
LL] Lymphocytes 3.65 345 3.52 3.38 211 298 2.35 2.36 2.9 297
LL] Monocytes 1.70 1.69 1.71 2.82 0.92 1.94 1.20 1.20 2.05 1.22
LL] Eosinaphils 017 018 0.31 014 0.2% 0.03 0.24 0.21 0.03 0.2&
LL] Baszophils 0.0 0.00 0.13 0.0z 0.08 0.03 0.04 0.03 0.04 0.04
L] Platelets 342 380 389 41z 440 a4z 40z 304 az7 437
y POW 126 1.7 125 8.5 127 7.5 156 157 158 145
L] MPY 19 1.2 1.6 BT 12.2 7.7 12.7 12.0 9.5 121
y Plateletoriz 041 042 04e 0.36 0.54 024 0.52 0.36 0.60 0.53

REC Run

i i f . ; B F f ’ f
- - - - & - & # - e
WEC Run

/ / / r / f / / f / SEXK
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JW Harvey. Veterinary Hematology: A Diagnostic Guide and Color Atlas
l J
5~ 7 days : :
2 ~ 3 days
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fiEProCyte Dx BAAREERE RETRIZ T 7 SAHMRMLMER
v BARENERE

12/20/21

1/19/22

v RBRBCHERRZHER

122122 . . . 2/11/22

RET=174.8K 1
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RET= 108.8K

3/2/22

it

RET=112.9K 1 RET=130.7K 1

31322

RET=156.2K 1

RET=194.0K 1

2/25/22

RET= 149.6K 1

Size

Normal RBC Dot Plot (Canine)

st

¥ Mature red blood cells

.#-,‘J Normal platelet density

Fluorescence
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Normal
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Size

ProCyte One

Complexity

SRBC mRETICS ®PLT = RBC Frags = WBC

12/20/21 fo 2125/22 | 3/11/22
Normal RBC Dot Plot (Canine) . RET=174.8K 1. :_'E | & | RET? .149'6|_<T. o RET= 1923K
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ORIGINALRESEARCH

Veterinary Clinical Pathology 1SSN0275-6382

Reticulocytosis in nonanemic dogs: increasing prevalence and

potential etiologies

imberly M. Pattullo’, Beverly A. Kidney ', Susan M. Taylor®, Marion L. Jackson
Kimberly M. Pattullo’, Beverly A. Kidney', S M. Taylor?, Marion L. Jackson'

Departments of "Veterinary Pathology, and? Small Animal Clinical Sciences, Western College of Veterinary Medicine, University of Saskatchewan,

Saskatoon, SK, Canada

KeyWaords
Canine, erythropoiesis, iron deficiency,
ostecarthritis, risk factors

Correspondence

Dr. K.M. Pattullo, Department of Pathobiology,
College of Veterinary Medicine, University of
lllinois, 2001 5. Lincoln Avenue, Urbana, IL
61802, USA

E-mail: pattullo@illinois.edu

D001 1 vep 12215

Pattullo et al. Vet Clin
Pathol (2015):26-36

Background: An increasing prevalence of reticulocytosis in the absence of
anemia (RAA) indogs has been suspected in recent years.

Objectives: The objectives were to determine whether prevalence of RAA
in our canine population has been increasing over the last years, and to
identify potential predisposing factors.

Methods: The annual prevalence of RAA in adult dogs was determined
between 2000 and 2012. Clinical histories and CBC data were analyzed for
all dogs, aswell as owner response to a questionnaire incuding information
on nutrition and supplements was conducted for dogs with RAA identified
between 2011 and 2012. In addition, serum iron concentration (Fe), total
iron-binding capacity (TIBC), and percent transferrin samration (%TS)
were determined in 14 dogs with RAA and compared with 8 healthy
conirol dogs.

Results: Reticulocytosis in the absence of anemia was identified in 1035
dogs, with the prevalence increasing since 2006. Dogs with RAA evaluared
after 2006 (n = 853) had significantly lower MCV and were more likely to
have microcytosis than those prior to 2006 (n = 182). Increased incidence
of osteoarthritis was observed in dogs evaluated after 2006, induding the
dogs studied between 2011 and 2012 (n = 31), and administration of non-
steroidal anii-inflammatory drugs, omega-3 fatty acids, and glucosamine
was more common in the latter. Significanily lower mean Fe and % TS, and
higher TIBC were found in dogs with RAA compared to unatfected dogs.
Conclusions: Prevalence of RAA has increased in recent years in our
canine population. More ubiquitous use of anti-inflammatory medications
and nutraceuticals, associated with increased diagnosis of ostepcarthriis
should be considered as contributing factors.
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RAA= Reticulocytosis in the Absence of Anemia
NMEARE ZETEEZ (2000-2012)
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Proportion of CBCs
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Figure 1. Prevalence of dogs = 1 year of age with reticulocytosis
(= 25%) in the absence of anemia (HCT = 0.45 UL} in a general retrospec-
tive study based on samples submitted to Prairie Diagnostics Services
(Saskatoon, SK) for CBC analysis between 2000 and 2012 (n = 1035).
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Table 2. Categorization of clinical diseases and conditions documented in dogs with reticulocytosis (> 25%) in the absence of anemia (HCT > 45%)
analyzed at Prairie Diagnostic Services (Saskatoon, SK).

Category

Included Diseases and Conditions

Cardiovascular and respiratory diseases

Arrhythmia, aspiration pneumonia, collapsing trachea, congestive heart failure, dyspnea, hemothorax,
laryngeal paralysis, pneumothorax, syncope

Dermatologic conditions

Allergies, atopy, ofitis externa, pruritis

Endocrine diseases

Diabetes mellitus, hyperadrenocorticism, by poadrenocorticism, hypothyroidism

Table 3. Prevalence of potential predisposing factors in dogs with
reticulooytosis (= 2.5%) in the absence of anemia (HCT = 0.45 UL} from
dogs analyzed in a general retrospective study (group A, 20002005,
n = 182, and group B, 20062012, n = 853), and a detailed clinical study

(group C, n = 100.

Eosinophilia and basophilia

Ecsinophil andior basophil count above upper reference limit

Conditions A E) B (%) CiH
Gastrointestinal and pancreatic diseases  Constipation, enterocolitis, foreign body, inflammatory bowel disease, pancreatitis, protein-losing
enteropathies, regurgitation, vomiting, and diarrhea Cardiovascular and respiratory diseases 10.80 883 14.00
Immune-mediated diseases Immune-mediated hemolytic anemia, immune-mediated thrombocytopenia Dermatnlogic diseases 135 Favd 700
Immunosuppressive drugs Corticosteroids (percorten, prednisolone, prednisone), cyclosporine A, azathioprine Endocrine diseases 739 6.34 13.00
Inflammatory conditions Evidence of inflammation on CBC, anal gland sacculitis, dermal necrosis and wounds, peritonitis, pneumonia Eosinophilia and basophilia 852 47 4.00
(blastomycosis, Posteuralls multocida, Preumocystis spp.), prostatitis, pyometra, upper respiratory Gastrointestinal and pancreatic diseases 12.50 14.93 13.00
infections, urinary tract infections, vaginitis Immune-mediated diseases 7.39 498 5.00
Liver-associated abnormalites Elevated activities of ALP, ALT, GGT, and/or GLDH (at least 2 times up per reference limit); hy perbilirubinemia Immuncsup pressive drugs*** 568 883 18.00
(at least 2 imes upper reference limit) Inflammatory conditions 3977 35.82 33.00
Meoplasia Carcinoma (anal sac adenocarcinoma, hepatocellular carcinoma, hepatoid gland adenocarcinoma, Liver-associated abnormalities* 39.20 51.99 50.00
mammary carcinoma, nasaladenocarcinoma, pulmonary carcinoma, rectal carcinoma, squamous cell Meoplasia 3.98 510 Q.00
carcinoma, thyroid carcinoma, transitional cell carcinoma), insulinoma, malignant melanoma, round cell MSA, Dy s 1.70 2 Gy 21.00
tumors (lymphoma, mast cell tumaor), spindle cell tumors (hemangiosarcoma, soft tissue sarcoma) Futric et cals 114 075 75 00
MSAID Aspirin, carprofen, deracoxib, diclofinac, ibuprofen, ketoprofen, meloxicam, peroxicam Ophthalmologic diseases** 297 311 200
Nutraceuticals Glucosamine, n-3 polvunsaturated fatty acids (fish oil, flaxseed, flaxseed oil), zinc [oral rinses and water Orthopedic diseases*** G &R 983 30 00
additives, zinc-based cintments), sodium pentosan polysuliate Overt blood loss and anemia recovery 10.23 &84 .00
Ophthalmologic diseases Antﬁ.lrinr wveitis, cataracts, episcleritis, keratoconjunctivitis sicca, nodular granular episcleritis, Recent seizures 551 616 700
retinal detachment Renal disease and proteinuria 9 66 1206 15.00

Orthopedic diseases

Chronic pain, cranial cruciate ligament ruptures, fractures and dislocations, intervertebral disk disease,
osteparthritis

Overt blood loss and anemia rec overy

Recent seizures
Renal diseases

Epistaxis, hematemesis, hematochezia, hematuria, melena, recent surgery, recovery from pancytopenia
andimmune-mediated hemolytic anemia

Cluster seizures, recent seizure activity, status epilepticus

Chronic renal failure, proteinuria

NSAID indicates non-stercidal antHinflammatory drugs.

potential etiologies. Vet Clin Pathol (2015):26-36

NSAIDs indicates nonsteroidal anti-inflammatory drugs.

Symbols represent significant differences between groups A and B

(*F = .06), and groups Aand C (**F = .017;***F < 001).

Pattullo et al. Reticulocytosis in nonanemic dogs: increasing prevalence and
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Reticulocytosis in non-anaemic :ﬂ'ﬁ E ﬂ]]_ 1E ,%El %ﬁe i;k iﬂaﬁ % E/\] EE':_ﬁ % EF:% E

cats and dogs

I

J. Fucus™*, A. Morirz*, E. Gruflenpors!, |. Lecuser!, E Neveres?, B Mickerd, T. Riekegl, C. ScHwEDES**,
D. B. DeNicova®, |. Russere! ano N, Baver*

Degarmens o sy ikl S, Clncl Pelgy snd i PahoghelogyJaso L Ui, Pl RWA: Reticulocytosis without anemia
e s o i o CRBEMEMRBIKARD) LRSHRA MIKIESIEEY)

*Small Animal Clinic Ismaning, Oskar-Messter_Strale 6, 85737 Loaning, Germany

15mall Animal Clinic Morderstedt, Kabels Stiep 41, 22850 Morderstedt, Germamy

| AniCuyra Small Animal Specialists Ravensborg, Zuppinger Strafls 1071, 88213 Ravensburg, Germany
**AniCura Small Animal Specialists Augshurg, Max-Josef- Metzger-Strafle 9, 86157 Angsharg, Germany

HIDEXX Laborasneies, One DV Dirive, 04091 Westhrook, Maine, UISA 2_“ z B =
'Corresponding author email: jannika fachs@vetmed. uni-piessen.de: I\\|E| l\\iﬂlt E/—_k %Q E >
Omzctve: To evaluate the proportion of blood samples diagnosed with reticulocytosis without anaemia

In cats and dogs and report the aeticlogy and mortality rate of affected animals.

e 14,087 g st o sovendarmn veoary o (043 1o 2014 o oot N= 3956
RWA: 3-1% (124/3956)

E#E (3H: >50 K/uL; ¥3: >110 K/uL)

W

of Dlood samples with reticulocytosis without anasmia was calculated, and after axciusion of murtipie
measurements of the same animal, clinical data were evaluated. Animals with reticulocytosls without
anaemia were classified as healthy or diseased, and diseased patlents were assigned to 12 disease
groups. Pretrogtment (Le. non-storoldal antiHnflammatory drugs, glucocorticolds, dipyrons) was
recorded.

Resuurs: The proportion of biood samples with reticulocytosls without anaemla was 3-1% (124,/3956)

In cats and 4-4% (492,/11,087) In dogs. Overall, 1-8% (2,/111) of cats and 1.5% (7/458) of dogs “ N: 11 y 087
with retliculocytosis without anaamia were healthy. Blood loss/anaemia, cardiac /respiratory disorders,
gastrolmtestinal disorders and Inflammatory disorders as well as cancer were the most frequent l RWA 44% (492/11,087)
undarlying disaases. Pratreatment was noted In 39-5% (43,/111) of cats and 42-3% (194,/458) of dogs.
The mortality rate was 37-8% (42/111) In cats and 29-7% (136,/458) In dogs with reticulocytosis
without anaemia; the median survival time In non-survivors was 1 day (range: 0 to 376days In cats, 0

to 444 days In dogs). Most frequent underlying diseases:
oo emte GoghoGot). Totg b wsr sk sl o o i, rlcwoCHON « Blood loss/Anaemia «—— il B4t & MK DER
et et ot et e NITAIS 0 SeS0clstoq WIh & mortatty rete of . Cardlaglresp_lrator_y disorders
e o s 218 » Gastrointestinal disorders
e —— 2018 « Inflammatory disorders
7 German veterinary clinics (2012~2014) « Cancer
Jiorzral oF Sreall Amiernd Fracticr: + 0 284K Brieish Srrall Aabmnl Warrinsry Ascchiion l BM
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RWA in cats and dogs is rare and mainly associated

with underlying, often severe, disease. > 40.0%
s g 35.0% -
Table 1. Clinical data of cats and dogs with RWA g o 30.0% -
Factor Cats (n=111) Dogs (n=458) T § 25.0%
m
Median age (range) 8 years (4 months 8 years (3 months to § 8 20.0% |
to 18years) 16years) 8§ 15.0%
Female animals 53'/111 (47-8%) 2597/458 (56-6%) 2 10.0%
Male animals 58t/111 (52-3%)  1995/458 (43-4%) 25 ™
Healthy animals with RWA  2/111 (1-8%) 7/458 (1-5%) 5.0%
Animals with one single 30/109 (27-5%)  147/451 (%) 0,0% 1
disease & © \:5' @ @'
Mortality rate 42/111 (37-8%)  136/458 (29-7%) Q’ “’} gﬁ 3.. & °§
Median survival of non- 1 day (0 to 1 day (0 to 444 days) &3 c?}
Msluwriﬂrsitf]ra%m 4;?1‘61(113?;; 7%) 1047458 (42-4%) ® G""'“ of disease in cats
mals with pre - - .
N —753
RWA Reticulocytosis without anaemia 2 40.0% | 1% 7y—< @’ - ﬁ /E tl:‘ 15”
*37 of 53 neutered Ee 35 0% -
1117 of 259 neutered £
132 of 58 neutered £ 2 30.0%
857 of 199 neutered - § 25.0%
lincludes only previous treatment with NSAIDs, glucocorticoids, and dipyrone E E '
@ 8 20.0%
£ e
J. Fuchs et. al. Reticulocytosis in non-anaemic cats and dogs. -§ 8 15.0%
2018. JSAP (59): 480-480. s 10.0% h
-8
5.0% '
0.0% -
10, 30 T s P R \ “""éf} & cﬁv @b j & &
‘Q‘} Groups of disease in dogs

. . — — N
25 © 2020 IDEXX Laboratories, Inc. All rights reserved. I r—
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. , . ) Unpublished Taiwan IDEXX ProCyte
Percent of Dogs without Anemia Non-Anemic Dogs with Reuclmﬂm's Dx bigdata (2018-2020)

wY

10.1%

Reg en erative
Mot Anemic Reticulocyte = 110K |
without Anemia
Percent of Cats without Anemia Non-Anemic Cats with Reticulocytosis

11.3%
Regenerative
(KB AIKIE IN)

— B Reticulocytosis

N=116 J 951 B Not Reticulocytosis
B Not Anemic
26  © 2020 IDEXX Laboratories, Inc. Mot Anemic Reticulocyte > 50K II—II=M

without Anemia
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Mot Anemic Dogs (N = 116,602)
100.0%

Unpublished Taiwan IDEXX ProCyte
Dx bigdata (2018-2020)

wY

A IKIE N

o 2.9% 2.4% 0.6% 0.1%
(6.818) ol
(3,355) (2.748) (733) (147}
Mot Anemic RDW = RI MCHC < RI MCV = Rl MCV > RI MCV = Rl
MCHC = RI MCHC = RI
ROV = RI
: ER F10.1%
Not Anemic Cats (N = 99,006) 478 480 35 4 1))
100.0%
18.7% 6.3%
0.9% (6.207) 0.5% 0.0%
(919) (528) (48)
Not Anemic MCHC <RI MCV > RI MCV > RI MCV > RI
MCHC < RI MCHC <RI
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J. Fuchs et. al. Reticulocytosis in non-anaemic cats and dogs. 2018. JSAP (59):
480-489.
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RWA cats NRWA cats
MCH
]
RWA dogs NRWA dogs

tt@s&% A 4 PRI N e 2%
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ﬁ', 1 (MCH))

NRWA: None Reticulocytosis without anemia
CRBEMAEIKLTS)

RWA: Reticulocytosis without anemia
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Taiwan bigdata:
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Hematology & ZT (R ¥ %A S00PM ST F 255 FM seem (B dorsae (B Thgem osean |

BN Cick 10 vissw Dilferenbiak B ] ) T o o T ] T o T

L REC 773 7.81 B.1E B2 B.O7 B.11 7.84 735 B.O7 7.9

LL] Hematocrit 515 536 55D 53.8 5.2 £2.3 £=2 486 5.6 f=22

LL] Hemoglobin 17.4 17.6 186 18.5 181 19.2 154 1687 19.7 17.9

LL] WO 65.6 68.6 6E.6 65.2 69.6 544 §9.1 85.1 §5.2 6E.5

L] MCH 225 225 22.8 22.8 224 23.7 235 22.7 4.4 226

LL] WMCHC 338 328 332 3432 32.2 35.8 33.% 344 37.5 33.0

L ROWwW 19.6 18.3 12,4 21.0 18.7 21.2 18.% 18.1 21.7 12.1

LL] B Reticulocyte 25 2.0 2.1 1.8 1.6 1.6 1.4 15 2.4 2.2

LL] Reticulocytes 194.0 156.2 171.2 149.6 120.7 123.7 112.9 108.8 194.5 174.8 ‘i

LL] Reticulocybe 255 25.5 236 234 248 23.2 25.1
Hemoelobin

LL] WBC 18.66 17.79 18.85 19.47 1221 14323 12.85 13.29 16.02 1223

1] Meutraphi 7 g g - 4

— e T o o 7 o “* RET reference range (95%): 10K-110K /uL

= % Lymphocytes 196 19.6 18.7 17.3 15.0 20.8 (99%) RET S 135K /u L

LL] & Monooytes 3.1 == 3.1 14E 7.0 135 3.3 S 140 0.0

L % Ecsinophils 0.9 1.0 16 2.7 2.2 0.2 1.8 16 0.2 18

LL] % Basophils 0.1 0.0 0.7 01 0.6 0.2 0.3 0.2 0.3 0.3

LL] Meutrophils 1313 12.43 13.18 13.12 9.81 936 9.02 3.40 10.59 3.74

LL] Lymphocytes 365 343 352 3.38 2.11 2.98 2.35 236 2.91 297

L] Monocytes 1.70 1.60 1.71 2.82 0.92 1.04 1.20 1.29 2.05 1.22

LL] tosinophils 017 0.18 0.3 214 (.29 0.03 0.24 0.2 0.03 0.26

L 2azophils 2.01 0.00 0.13 0.02 0.08 0.03 0.04 0.02 0.04 204
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o 13y/o poodle MN 4.6kg
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910/21

TEST
RBC

Hematocrit
Hemoglobin
MCV

MCH

MCHC

RDW

% Reticulocyte
Reticulocytes

Reticulocyte
Hemoglobin

WBC

% Neutrophils
% Lymphocytes
% Monocytes
% Eosinophils
% Basophils
Neutrophils
Lymphocytes
Monocytes
Eosinophils
Basophils
Platelets
PDW

MPV

Plateletcrit

11:34 AM

RESULT
6.97

49.8
16.0
71.4
23.0
32.1
19.3
0.4

24.4
26.3

8.79
77.2
9.4
7.8
3.6
2.0
6.77
0.83
0.69
0.32
0.18
309
10.7

0.34

REFERENCE VALUE
5.65 - 8.87 MiuL

37.3-61.7%
13.1 - 20.5 g/dL
61.6-73.51L
21.2-25.9 pg
32.0-37.9g/dL
13.6-21.7%

%

10.0 - 110.0 K/uL
22.3-29.6 pg

5.05 - 16.76 KL
%

%

%

%

%

2.95 - 11.64 KjuL
1.05 - 5.10 K/uL
0.16 - 1.12 K/uL
0.06 - 1.23 K/uL
0.00 - 0.10 K/uL
148 - 484 KL
9.1-19.4 1L
8.7-1321L
0.14 - 0.46 %

e @ & O

WBC

RBC

PLT
RETICS
RBC_FRAG

EOS
LYM
URBC
BASO
NEU
MONO

1l —Yavd
e m A



TEST

Glucose
Creatinine
BUN

BUN: Creatinine
Ratio

Phosphorus
Calcium
Sodium
Potassium
Na: K Ratio
Chloride
Total Protein
Albumin
Globulin

Albumin:
Globulin Ratio

ALT

ALP

GGT

Bilirubin - Total
Cholesterol
Amylase
Lipase

Osmolality

RESULT
89

1.0
36
37

5.2
10.0
150
4.3
35
116
7.0
3.5
3.5

1.0

156
79

0.5
263
514
1,431
305

REFERENCE VALUE
70 - 143 mg/dL

0.5 - 1.8 mg/dL
7 - 27 mg/dL

2.5-6.8 mg/dL
7.9-12.0 mg/dL
144 - 160 mmol/L
3.5 - 5.8 mmol/L

109 - 122 mmol/L
5.2-8.2¢g/dL
2.2-3.9 g/dL
2.5-4.5g/dL

10- 125 UL
23-212 UL
0-11 UL

0.0 - 0.9 mg/dL
110 - 320 mg/dL
500 - 1,500 U/L
200 - 1,800 U/L

mmol/kg

TEST

Collection

Color

Clarity

Specific Gravity
pH

Urine Protein

Glucose

Ketones

Blood /
Hemoglobin

Bilirubin

Urobilinogen

Leukocyte
Esterase

White Blood
Cells

RESULT

Cystocentesis
Straw

Slightly Cloudy

1.033
5.0

neg
neg
neg

neg

neg
norm

neg

<1 /HPF

TEST
Red Blood Cells

Bacteria, Cocci
Bacteria, Rods

Squamous
Epithelial Cells

Non-Squamous
Epithelial Cells

Hyaline Casts

Non-Hyaline
Casts

Calcium Oxalate
Dihydrate
Crystals

Struvite Crystals

Ammonium
Biurate Crystals

Bilirubin Crystals

Unclassified
Crystals

RESULT

1 /HPF

None detected

None detected

None detected

<1 /HPF

Suspect presence

None detected

None detected

None detected

None detected

None detected

None detected

—
B e SN
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13y/o poodle MN 4.6kg
(EERmEZ

Echo: MR, TR,
MMVD stage B2
RX: pimobendan

XIBE KR - IEEREAEEE
2R T EEREIR
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DIAGNOSIS
Gallbladder: Cholecystitis, lymphoplasmacytic, diffuse, moderate with mucosal hyperplasia, bile stasis,
numerous choleliths, and extracellular bacterial within the bile.

Cystic duct: Choledochitis, proliferative, diffuse, moderate with mucosal hyperplasia, bile stasis, few
choleliths and extracellular bacteria.

COMMENTS
The changes in the gallbladder and cystic duct are similar. Cholecystitis is uncommon in the dog and is often
associated with concurrent cholelithiiasis. Choleystitis though to tbe cause by relux of intestinal bacteria
into the gallbladder bia the bile ducts. Cholelith formation often accompanies chronic gallbladder infection,
presumptively as a response to diminished resorptive capacity of the proliferative gallbladder epithelium
for bile salts. There is no neoplasia in the examined sections. If there is continued problems with the
external biliary system following removal of the gallbladder and cystic duct, we strongly recommend culture
and sensitivity of bile in this case.

ot HRMABRKAFIE* RASTAFXFLRER

(2+) gram (-) bacilli (4+) Escherichia coli

(2+) gram (+) cocci (3+) Enterococcus faecium

*1+) 100 A:H4ERIFF 1-9 Meafh - 2+) 10 EH4ERF T 1-9 @ - 3+) EdsERAT T 1-9@=E
FoERBEE ISKE—BANI0 (39 BZEHEEE IS HE-EBARS () FZEHEESE

38 © 2022 IDEXX Laboratories, Inc. All rights reserved.
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40

9/10 ¥&Z

9/24 PEEMEIRFT - LIMEX - (RIMER

9/25 ¥ #iM125ml IBEERG / cefazolin - famotidine - pimobendan - cerenia

9/28 IZ s AEAR /D&M 7K furosemide 1mg//kg MMVD stage C

9/28 E 4 ZE augmentin, Cefixime for 6 weeks

10/1 Efx DBZEE nEER

2/8-2/11 =4 Rfi7K g
1Z NNfurosemide 3mg/kg

HaitzE O bmE2

© 2022 IDEXX Laboratories, Inc. All rights reserved.

Antimicrobial agents

Penicillin (P)

Ampicillin and amoxicillin (AM)*

Piperacillin (PRL)
Oxacillin (OX)

Ampcillin/Sulbactam (SAM)
Amoxicillin/Clavulanate (AMC)
Piperacillin/Tazobactam (TZP)

Amikacin (AK)
Gentamicin (CN)
Tobramycin (TOB)
Neomycin (NE)
Ciprofloxacin (CIP)
Enrofloxacin (ENR)
Norfloxacin (NOR)
Ofloxacin (OFX)
Levofloxacin (LEV)
Moxifloxacin (MXF)
Marbofloxacin

Antimicrobial agents
Cefazolin (CZ)
Cephalexin (CL)
Cefadroxil (CFR)
Cefuroxime (CXM)
Cefovecin (CVN)
Cefotaxime (CTX)
Ceftriaxone (CRO)
Ceftazidime (CAZ)
Cefixime (CFM)
Ceftiofur (EFT)
Cefquinome (CEQ)
Cefepime (FEP)
Imipenem (IPM)
Meropenem (MEM)
Aztreonam (ATM)
Colistin (CT)
Polymyxin B (PB)

AR R =

wnwn

A= R

=

Antimicrobial agents a1 b ¢ d
Tetracycline (T)

Doxycycline (DO) I R
Minocycline (MH)
Erythromycin (E)

Azithromycin (AZM) | R R
TMP/SMX (Co-trim)f | R | R
Clindamycin (DA)* R R
Rifampin (RA)

Vancomycin (VA) R |S
Linezolid (LZD) R |S
Chloramphenicol (C)

Mupirocin (MUP)

Fusidic acid (FC)

Nitrofurantoin (F)
Metronidazole (MTZ)*
Quinupristin-dalfopristin
Fosfomycin

1l —Yavd
e m A
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Hema tOng’f j.IZ_EJ':'ZZ jl:'_1 ?1.-'21 ?F'_"_%?? jllilf_ﬁf:ﬂ j.D.II_.E.II?" l EI.IE_E:':'H ?12_?:'21 5!2_?;'21 ?{_2_5:'21 ?{_2_.5:'21 ?.12:1:'121 ,gfr_1_'3f :'21
B Click 10 viees Dilferentik 510 PM 223 M 51 AN 2:50 PM 23T P 6:35 PM 34T P 932 2:40 2:47 B:0& P 34 AN
LL] REC 5.63 6.19 £.03 4.86 4.86 4.51 4.46 4.43 4.42 3.52 L.66 6.97
M Y Hematocrit 40.0 432 443 32.9 36.6 30.7 30.0 20.5 20.7 24.83
LL] Hemoglobin 12.8 14 142 12.5 11.4 10.5 10.3 10.2 10.2 8.4
LL] MOV 71.0 69.8 73.3 67.6 6E.1 67.4 B5.E 67.2 70.5
LL] MCH 227 22.8 235 25.7
LL] MCHC 32.0 326 321 38.0 30.7 321
LL] ROW 20.5 16.9 1.1 20.2 18.8 19.3
Ll % Reticulocyte 4.4 0.9 2.1 =] 3.2 0.4
L] Reticulocytes 2477 55.7 126.6 244.3 181.7 24.4
LL] Reticulocyte 243 23.3 23.8 236 253

Hemaoglobin

LL] WEC 16.40 9.27 11.52 10.89 13.49 B.79
LL] % Meutrophils 78.8 77.5 75.8 77.0 H CT E:ﬁ 49& 'Té ’ %EI ,ﬁngji‘, 844 772
L] % Lymphocytes 1.1 7T 7.8 6.8 gﬁ}i‘z% Ij%F;ﬁﬁé%%Hj 79 3.4
LL] % Monocytes 9.2 1.1 11.4 13.6 ‘a4 o4 71 78
LL] % Eosinophils 0.8 29 3.0 2.3 15 0.7 0.5 1.4 2.0 0.7 0.5 3.6
LL] % Basophils 0.1 0.8 2.0 0.3 01 0.2 0.3 0.0 0.0 0.0 0.1 20
LL] Meutraphils 12.92 7.19 3.03 B.39 “B.76 *3.66 762 *6.69 "3.5% T304 11.38 677
LL] Lymphocytes 1.82 0.71 0.93 0.74 *2.30 .47 1.12 *1.50 “1.01 “0.75 1.08 0.83
LL] Monocytes 1.51 1.03 1.36 1.48 “1.66 *0.87 .43 *0.83 "0.32 *0.22 0.96 0.e9
LL] Ecsinophils 013 0.27 0.36 0.25 0232 0.09 0.05 013 010 0.03 0.07 0.32
LL] Bazophils 0.02 0.07 0.24 0.03 0.m 0.02 0.03 0.00 0.00 0.00 0.0z 0.18
Ll Platelets 457 434 704 7 48 15 44 a2 15 21 237 309
LL] POW 11.2 3.7 10.3 15.8 B B 134 - 34 10.4 13.8 10.7
LL] MPY 1.0 10.7 111 10.6 15.9 15.9 - 14.8 12.5 12.0 11.8 111
Ll Plateletcrit 0.50 .4 0.78 0.08 0.08 0.02 - 0.03 0.02 0.03 0.28 0.24

| a1 ¥ AV 4
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JW Harvey. Veterinary Hematology: A Diagnostic Guide and Color Atlas
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Edward Brown, Leo M Carlin, Claus Nerlov, Cristina Lo Celso, Alastair W Poole. Multiple membranemus’wsi!es

Membrane fusion/ : -l S )
drive megakaryocyte migration into bone marrow blood vessels. Life science alliance: 2018
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JW Harvey. Veterinary Hematology: A Diagnostic Guide and Color Atlas
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A
PLT < 150,000/uL Fi7 S [ = e
PLT > 600,000/uL &0 Mm% /Y & b

Sunita R. Patel, John H. Hartwig, Joseph E. Italiano Jr. The biogenesis of platelets
from megakaryocyte proplatelets. J Clin Invest. 2005;115(12):3348-3354.

FEAIH:
PLT < 50,000/uL wi, A& &£ [T = fa
EIGIIRBE 7-6 PLT < 10,000/uL 0= RES

Platelet ultrastructure. DB, dense bodies; M, mitochondria; M'T, micro- hitps://eclinpath.com/hemostasis/disorders/platelet-numbers/
e\

tubules; DTS, dense tubular system; G, granules; CS, canalicular system. H-)— 04



PLT
MPV
PDW
PCT

I\ IR BU(PLT indices) EEE??

RBC

MCV

RDW

HCT

71 K/uL
106 fL
15.8 1L
0.08 %

PLTINE =
PLTRYmE

PLTHmE

PLTINE =

45 © 2022 IDEXX Laboratories, Inc. All rights reserved.

148 - 484
8.7-13.2
9.1-194
0.14 -0.46

i H 44 KipL
el

134 1L
fE¢ 1 B e %

PLT MM/ EI=: passmm g,
MPV M/ N BIE: ussm—mm/ ) wmasA? ()
PDW [M/NMR D HEE: sxis/hmhigEs e (@es)

[x] ek

PCT M/ ARF2FE: mramm/ RinEkieiass /o
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IIRAF LB TRY AR (K)

 Cyclic Hematopoiesis: Gray Collies

* Inherited macrothrombocytopenia: Cavalier King Charles Spaniel, Norfolk, Cairn Terriers, other breeds (e.qg.
Labrador Retrievers, Poodle, Chihuahua, Shih Tzu, Maltese Terrier, Jack Russell Terriers), Akitas (abnormal shaped PLT)

 Breed-associated thrombocytopenia: Greyhounds

PLTHE S PLT MM/ EI=: passmm g,
PLTH RE MPV 5 [M/ N\ BIE: Tskm—mm/ I wmaESA? (F)

PLTH RE PDW [M/NME DT EE: axfns Wi imEs o (Ek)
PLTINE S PCT [M/N\RARZ2FE: smamm/ RinEkieiass /o
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Hematology ¢ ety mwmm R omER| WA, lemR AN CFA L EA MEEN EEN| A N
LL] REC 5.63 B.19 5.03 4.86 4.86 4.51 4.46 4.43 4,42 3.52 E.BE B.97
B % Hematocorit 40.0 432 442 32.9 36.6 30.7 30.0 29.5 20.7 24.8 427 492
Ll Hemoglobin 12.8 14 142 12.5 11.4 10.5 10.3 10.2 10.2 8.4 13.1 16.0
LL] MOV 7.0 B9.8 73.3 67.6 5.3 BE.1 57.4 B5.E 67.2 70.5 5.4 714
LL] MCH 22.7 22.8 235 25.7 23.5 23.3 23.1 23.0 231 23.9 231 23.0
LL] MCHC 32.0 326 321 38.0 3141 342 343 348 343 335 30.7 321
Ll ROW 205 16.9 1921 20.2 22.3 19.1 15.4 16.9 16.9 16,7 18.8 19.2
Ll % Reticulocyte 4.4 0.9 2.1 =] a7 3.7 2.2 2.1 19 2.7 3.2 0.4
LL] Reticulocytes 247.7 E5.7 126.6 244.3 229.9 166.0 98.9 31.3 B4.4 33.68 181.7 244
LL] Reticulocyte 23.0 23.3 25.8 22.7 242 236 253
Hemaoglobin

A FESEIPNI! | _ i
M %A WEC . - 10.83 "12.96 1211 9.25 315 5.02 4.04 13.43 B.79
Ll %% Meutrophils PCT%@7J<$ 77.0 F87.E *79.8 gz.4 731 715 7532 344 77.2
L] % Lymphocytes 5E X 72 3.4
LL] % Monocoytes 13.6 .D:[l./J\*}iFﬂ%gAéE)jz!! 71 7.8
M 5 Eosinophils 23 MPV Eﬁ t[ BEn j( 0s X
L] % Basophils e 03
L] Meutrophils PLT E\g 3 B39
LL] Lymphocytes IEI %U _I—_E '\_I%_,l . 0.74
LL] Monocytes 1.48
L] Ecsinophils 0.25
L] Basophils 0.02
LL]] Platelets Al 15 21 237 309
L] POW 158 3.4 104 13.8 10.7
L] MPYV 10.8 15.9 15.9 e 14.8 125 12.0 11.8 11
LL]] Plateletcrit 0.50 J4e 0.78 0.08 0.08 0.02 - 0.03 0.02 0.03 0.28 0.24

=W\
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%48 ProCyte Dx 247k

PLT= 309K PLT=237K PLT=21K | PLT=15K | PLT=22K |
MPV=11.1 MPV=11.8 MPV=12.0 MPV=12.5 MPV=14.8 1

9282l .., . 10621 . . 102020 . . 1117/21 .

PLT=15K | PLT=48K | PLT= 704K 1 PLT= 434K
MPV=15.9 1 MPV=15.9 1 MPV=11.1 MPV=10.7
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Size
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SRRC mRETICS ®PLT = RBC Frags = WBC

Normal REBC Dot Plot (Canine) + smErs L
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E £ .M;tue red blood cells
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4 gFe~ Nomal platelet density
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N{El e RaARE 1 B%

%BASO *39%
NEU *22.51 KiuL
LYM *4.88 KiuL
MONO 0.35 Kyl
EOS 243 Kl
BASO *1.22 Kl
PLT 247 KipL
MPV 17.91L
PCT 0.44 %

230-1029 =
092-6.88
0.05-0.67
017 - 157 L)
0.01-0.26 l
151 - 600
114-2186
0.17-0.86

RN (R ) AN AR,
Lot %8854

b

ProCyte Dx

L

® TR w AT mik = mME (PLT)

® I mERSES ® Gm

LRRENSNED - IS HETRD.
Z MCHCEMCHN o - SZZM(BEAMSEN/SH). RORSAZ  ARNTR

.
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i %BASO 05%
NEU 25.70 KiL 230-1029 X El
I-L LYM 1,89 KAl 0.92-6.88 | |
i MONO 1.25 Kl 005-067 W Ill
EOS 1.95 KAl 017-157 &
| ! BASO 0.17 Kiul 0.01-0.26 | |
PLT T 151 - 600
.—-l |_MPV i 1, 11.4-216
PCT e % 0.17 - 0.86
Platelet aggregates are detected. Platelet count may be higher than reported.
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B A WBC 11.08 217 5.05 - 16.76 K/pL |

LL] % Neutrophils 70.9 *67.5 %

L[] % Lymphocytes 18.8 *2041 %

LL] % Monocytes 6.4 “50 %

L] % Eosinophils 33 *6.4 %

L] % Basophils 0.6 *0.4 %

LL] Neutrophils 7.85 *8.21 2.95 - 11.64 K/uL |
LL] Lymphocytes 2.08 *2.45 1.05 - 5.10 K/pL |
LL] Monocytes 0.71 *0.68 0.16 - 1.12 K/pL |
L] Eosinophils 0.37 *0.78 0.06 - 1.23 K/pL |
L] Basophils 0.07 *0.05 0.00 - 0.10 K/pL |
L] Platelets 525 *194 148 - 484 K/pL |

LL] PDW 11.0 182 9.1-19.4f1L |
LL] MPV 11.6 *12.9 8.7-13.2fL 1
L] Plateletcrit 0.61 *0.25 0.14-0.46 % |
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Fluorescence
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o 11y/o MN poodle
o 6kg, BCS:8/9
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Endocrinolo 6/12/20 |~ : iy
&Y 1:09 PM = ettt H
B8 Click to view Differentials
Cortisol - Baseline 2hE] pg/dL
Cortisol Post- >30.0 pg/dL
ACTH (Cushings
selected)
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Lol

=H K - SIME

o Pimobendan
o Trilostane (1-4.56mg/kg bid)
o Enalapril

< 8/31/21 ; 7/15/21 ; 5/11/21 ; 3/30/21 ; 12/23/20 ; 10/16/20 ; 9/7/20 = 7/122/20 =
Endocrinology 5:35 PM 5:00 PM 4:50 PM 713 PM 513 PM 6:21 PM 7:19 PM 5:53 PM
Cortisol 9.8 104 13.7 15.8 17.8 11.9 19.5 11312 pg/dL
Therapeutic
Monitoring (High
Range)
L
Bl R VN
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Hematology ETET s 12733 FI22/20
P 511 P 320PM 431 FM
L] RBC £.30 5.65 - B.ET MipL [ L1 I ] 735 623
B8 e Hematoorit 465 ITI-ET% [ [ | I ] 437 285
L] Hemoglobin 156 131 - 205 gl [ 1 I ] 16.6 16.1
L MCY GBS 61.6-7I5 M [ I [ - ] ETH B2.2
an MCH 229 21.2-359pg [ 1 I ] 228 238
L] MCHC EER 32.0- 379 gl [ I | I ] EER 245
L ROW 18.7 136- 17 % [ I L ] 15.0 8.2
LU % Reticulocyte 22 W 3 15
L] Reticulocytes 140.6 1000 - 1100 KL [ I 1 ] 1720 1038
an Reticulocyte N 223-M6pg [ [ | I ] 250 262
Hemaoglobin
Bl M WEBC 17.64 5.05- 16.76 KL [ I || 1294 17.11
an % Meutrophils 783 W T7a 715
L1 % Lymphogytes 23 % 10.2 10.2
LU % Monocytes 11.1 % 10.8 15.7
an % Easinophils 0.6 % 1.1 1.1
L] % Basophils 0.1 % oo 0.1
L] Neutrophils 128 2.95- 1154 Kl [ I [ ] 11.79 12.48
LI Lymphooytes 174 1.05- 5.10 KfpL [ N | I ] 155 1.74
L] Monocytes 1.96 0.16- 112 KipL [ I 1 ] 1.64 2.60
L] Eozinophils 0.1 0.06 - 1.23 KipL [ 1] I ] 016 R
an Bazophils 0.02 0.00 - 0.0 KfpL 0.og 0.0
L] Platelets 540 143 - 484 Kipl [ I 1 ] 551 435
L POW 116 9.1 -19.410L [ [ | I ] 10,1 M3
LU MPV 12.4 B7-1320 [ I | ] 1.8 mnse
L] Plateletcrit 0.68 0.14 - 046 % [ I I 1 ] 066 052
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Chemist AWM [ 12723520 T422420
Yy ( 517 pay 339py . 43Py
B Click ro-view Differcnrials
5% " Creatinine 0.4 0.5 - 1.8 mgidL | | I 1 03 s
AR e BUIN 22 7 - 27 mgfidl [ I | I z 35
L] BUM: Creatinine &1 30 ES
Rario
B S AT &8 10- 125 UL [ [ &0 122
Ll AT 33 Q- 50 LWL | | pric] 25
LI Tl 805 23-212U01 [ | 1 555 1.200
( T 1 TS I 123520 1016420 Qrrfan a2 -
Endocrinology 713em H s1aem M E21 PM 71oma M ssapn M
Cortisol 15.8 pg el 178 mnse 155 13.2
Therapsutic
Wonitoring (High
Ramge}
=t G
Lysodreng (Mitotane GE@. USP) EREEG:
< 1 pgrdl - SEEEHE. EWESHESLR. anEERaESEHE
1 - 5 pgidl - ERDNREE, MEREMER
* 5 pgrdl - SEECEEAR
\'Etﬂr}'l: {Trilostanz):
< 1.8 pgiol - #EEEAE SeESHsRMR. nEERoE &R
1.5 - 7.2 pgidL - EllidiiiiEE. RigREmER
» 7.2 pgiol - FEFEREEHE
et R R SRR SR ER T ERMEL T RRE N, SRRl
EUARFAESEE. MR ERhNEEREENE, SoaFREEEETREE, BeE. §
FHFERE SR,
Lysodren 2 Bristol Myers Squibih Compary ROESFEE
vetoryl B Dechra Lod BT
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M Click ooview Differemials

12723721 w23
530 PM TEIPM

aMs21 [
1205 o

Irine Creatining

Urine Protein

Urine Frotein:
Creatinine Ratio

Urinalysis
M Click roview Differoreials

13 mgfdl Ell
=400 mgdel =400

»30.12 =12.85

UPC Hi - REERsEELUEA MR (UFRD £ UCRE)
mEREnil IEFRAR. CLRE0ETERTEER RS,

ErEmis: EnEnME-EENL. RERmninn
Wit MR FREC(Bence Jones) ES. NEIE. mEDE
BEH: FERnEaESs
Bintl : FEFEGRLAESLN. Bhap

FHAt: Wi 3 RMEEREN UPC WS, WREEBS RS, Rl FEE M-8

BB

FANEARELERLG (908! NRALESE:
UPC <0.5--BIENESRE

FL> - 0.5 <1.0--SEI—rEH

FL> - 1.0 <2.0--BEF

PC >-z.0--BTEEE

EnEmmARELFERdE o mEatEaE:
LFC <0.5--BIENEGE
eC x-0.5--MEEER

EnsRAmEtERGd (8 AnElEsR:
LPC <0.4--BIEMEGE
eC >-0.4--BTEERE

B FHERNEE SRS NG, oPC HobeliiRE, DR AR R e i R A
twEinRENERr, EEFETFReSLRE,
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Caollection
Caolor

Clarity

Cystocentesis CystocentEsiz
Pale Yellow Fale Yellow

Slightly Cloudy Sightly Clou...
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ORIGINALRESEARCH

Thrombocytosis: aretrospective study of 165 dogs

Jennifer A. Neel, Laura Snyder, Carol B. Grindem

Department of Population Health and Pathobiology, College of Veterinary Medicine, North Carolina State University, Raleigh, NC, USA

Key Words
Hyperadrenocorticism, neoplasia, platelets,
reactive thrombocytosis, thromboemoblism
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NC 27607, USA
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DOE10.1111/).1939-165X.2012.00416.x

Vet Clin Pathol (2012)

Background: Thrombocytosis has been associated with various conditions,
incduding inflammation, neoplasia, iron deficiency, spleneciomy, and drug
administration.

Objective: The aim of this study was to characterize diseases and condi-
tions associated with thrombocyiosis in dogs.

Methods: In this rerospeciive stiudy, dogs with thrombocytosis (platelet
count > 600 % 10*/uL) and complete medical records duringa 1-year per-
iod were included, and breed, sex, age, CBC results, alkaline phosphatase
and gamma-glutamyliransferase activities in some dogs. administration of
glucocorticoids or vincrisiine, and primary diagnosis were evaluaied.
Results: Thrombocytosis was found in 240 of 5342 dogs (4.6%), and 165
(3.1% ) met inclusion criteria. Thrombocytosis was secondary in all dogs,
and underlying diseases and conditions (n, %) were neoplasia (56, 33.9%),
inflammaiion (35, 33.3%), miscellaneous disorders (26, 13.8% ), neoplasia
plus a second disease (13, 7.9%), endocrine diseases (8, 4.8%), and
muliple diseases (7, 4.2% ). In dogs with neoplasia, carcinomas (24) and
round cell neoplasms (20}, espedially lymphoma and mast cell tumor, were
the most frequent tumors. Inflammatory disorders consisted of immune-
mediated disorders (11), neurologic diseases (8), infectious diseases (6).
allergic disease (5), orthopedic diseases (4), gastrointestinal diseases (4),
and miscellaneous conditions (17). Of the 165 dogs, 73 (44.2%) had
received glucocorticoids (55) or vincristine (18) Marked (850-969 x 10°
platelets/ul) or extreme (= 970 x 10* platelets/ul) thrombocytosis
occurred in 24 (14.5% ) dogs; 12 (50.0% ) had neoplasia. Thromboembolism
occurred in 13 (7.9% ) dogs.

Conclusions: Thrombocytosis in dogs occurred most frequently secondary
to neoplastic and inflammatory diseases and was commonly associated
with glucocorticoid and vincristine adminisiration. Thromboembolic com-
plications occurred in a small number of patients. Marked or extreme
thrombocytosis was more likely 1o occur with neoplasia than with other
conditions.
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NCSU-VTH (2004 -2005)
Thrombocytosis (platelet > 600K /uL)
Thrombocytosis in 4.6% (240 / 5342) dogs

73 (44.2%) had received glucocorticoids (55)
or vincristine (18).

Marked /extreme thrombocytosis occurred in
24 (14.5%) dogs; 12 (50.0%) had neoplasia.

Thromboembolism in 13 (7.9%) dogs.
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JA Neel, et al. Thrombocytosis: a retrospective study of 165
dogs. Vet Clin Pathol 41/2 (2012) 216-222.

Secondary Thrombocytosis.

Underlying diseases/conditions:

neoplasia (56, 33.9%),

inflammation (55, 33.3%),
miscellaneous disorders (26, 15.8%),
Neoplasia+2nd disease (13, 7.9%),
endocrine diseases (8, 4.8%),
multiple diseases (7, 4.2%).

Neoplasia:

carcinomas (24),
round cell neoplasms (20) (lymphoma, MCT)

Inflammation:

Immune-mediated disorders (11),
neurologic diseases (8),
infectious diseases (6),

allergic disease (5),

orthopedic diseases (4),
gastrointestinal diseases (4),
miscellaneous conditions (17).

Endocrine:

HAC (5)
DM (3)
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TEST
RBC

Hematocrit
Hemoglobin
MCV

MCH

MCHC

RDW

% Reticulocyte
Reticulocytes

Reticulocyte
Hemoglobin

WBC

% Neutrophils
% Lymphocytes
% Monocytes
% Eosinophils
% Basophils
Neutrophils
Lymphocytes
Monocytes
Eosinophils
Basophils
Platelets
PDW

MPV

Plateletcrit

RESULT
7.97

49.0
17.0
61.5
21.3
34.7
19.2
0.2

18.3
25.2

10.07
81.3
10.1
7.9
0.4
0.3
8.18
1.02
0.80
0.04
0.03
*0

13.2
0.00

REFERENCE VALUE
5.65 - 8.87 M/uL

37.3-61.7%
13.1-20.5 g/dL
61.6 - 73.5 fL
21.2-25.9 pg
32.0 - 37.9 g/dL
13.6-21.7%

%

10.0 - 110.0 K/uL
22.3-29.6 pg

5.05 - 16.76 K/uL
%

%

%

%

%

2.95 - 11.64 K/uL
1.05 - 5.10 K/pL
0.16 - 1.12 KiuL
0.06 - 1.23 K/uL
0.00 - 0.10 K/pL
148 - 484 K/uL
9.1-19.41L
8.7-13.21L
0.14 - 0.46 %

L |

L |

L [«

L [«

RBC
RETICS
RBC_FRAG
WBC

PLT

BASO
MONO
URBC
NEU
EOS
LYM
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TEST
Glucose

Creatinine
BUN

BUN: Creatinine
Ratio

Phosphorus
Calcium
Sodium
Potassium
Na: K Ratio
Chloride
Total Protein

Albumin

#57A B

F Atk

2. W REBEER:

#Hes  WRBHRAFLE

(1) | RBRED AR el

RESULT REFERENCE VALUE
81 70 - 143 mg/dL
7.5 0.5 - 1.8 mg/dL
152 7 - 27 mg/dL
10.3 2.5-6.8 mg/dL
9.4 7.9 - 12.0 mg/dL
149 144 - 160 mmol/L
4.0 3.5 - 5.8 mmol/L
37
114 109 - 122 mmol/L
6.1 5.2-8.2 g/dL
2.9 2.2-3.9g/dL
: #AE-Fih 4 (43%) mAE M &
R-Amy (1) Ak (b bB)
REEXALEFER

©2022 IDEXX HAMFABTRBELGH 7296 82 120 NEEHBERE—K > W A RFED
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TEST
Collection

Color
Clarity

Specific Gravity
pH
Urine Protein

Glucose
Ketones

Blood /
Hemoglobin

Bilirubin
Urobilinogen

Leukocyte
Esterase

White Blood
Cells

Red Blood Cells
Bacteria, Cocci
Bacteria, Rods

Squamous
Epithelial Cells

Non-Squamous
Ceitlsmlim| alles

RESULT

Table top

Orange

Cloudy

1.009
6.5
500

neg

neg

250

neg

norm

neg

6 /HPF

>50 /HPF

* None detected

* Suspect presence

None detected

1 YV 4
B R /AN
<1 /HPF



Babesia canis =4
Babesia gibsoni =43
Ehrlichia canis 24
Anaplasma platys =4
Mycoplasma %! (=

O ANA B ANA &%
[0 SS-A
M: DNA ladder = S
1: Babesia spp.
2: Ehrlichia canis
3: Anaplasma platys
4: Mycoplasma spp.
500bp 5: PCR internal control
100bp M direct Coombs test [t O direct Coombs test F2 14
m R

B &R (cold reactive)ii i

. 1 YV 4
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Hematology 2/10/22 [ . 2/10/22 ‘_. 2/9/22 ; 2/9/22 ‘] 2/8/22 ‘] 2/7/22 ‘]

7:35 AM I 7:32 AM ProCyte Dx Hematg]ogy -Ana|yzer 10:12 AM 5:38 PM 8:26 PM
B9 Click to view Differentials

LL] RBC 7.39 7.33 6.33 6.04 6.53 7.97
5% " Hematocrit 458 48.3 37.6 373 40.1 49.0
LL] Hemoglobin 17.1 16.0 14.4 12.8 13.7 17.0
LL] McCv 62.0 65.9 59.5 61.8 61.4 61.5
LL] MCH 23.1 21.8 22.8 21.2 21.0 21.3
LL] MCHC 37.3 33.1 38.3 343 34.2 34.7
LL] RDW 21.0 18.4 19.3 15.5 16.4 19.2
LL] % Reticulocyte 0.2 0.1 0.1 0.0 0.1 0.2
LL] Reticulocytes 11.8 44 6.8 1.8 4.6 818
LL] Reticulocyte 22.0 254 22.8 2512
LL] Platelets *37 *1 25 *0 *0 *0
LL] PDW *14.2 - - 16.7 - - - - - - ‘
B MPV S 17.6 S 14.8 17.0 182 P
Amy 19:25 =~
m Plateletcrit S 0.00 S 0.00 0.00 0.00 RN
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cerenia, pantoprazole ampicillin, $87

(27

Vincristine E£w=g

1)

Prednisolone, methylprednlsolone

HERD - MK
B8 T

NN
NS

ﬁﬂ

7
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Chemistry

®%  Click to view Differentials

2/10/22
10:03 AM

-

2/10/22
7:39 AM

-

2/9/22
10:57 AM

-

2/9/22
10:22 AM

-

s ot

AN

Glucose

2% A Creatinine

B8 A BUN

nn

s

BUN: Creatinine
Ratio

Phosphorus

188

6.7

>130

14.6

149

6.8

>130

9.9

81

7.5

152

10.3

1l —Yavd
e m A



Hematology 210022 20022 219722 20722 [ 2822 217122 1
T35 AM I T332 AM 10:26 AM 112 AM 538 PM E26 PM
B Cick tovicw Differentials
®m . REC 739 5.5 - B.ET MipL I T T ] 733 633 504 E53 757
. vl ani—1
s .
25 W Hemztooriz 458 WI-E1T% | I I ] 433 375 373 40.1 230 %IME*EE
B9 Hemoglobin 171 131 - 20.5 g/l [ T T ] 160 144 128 137 170 N
RET &>
[ YT 520 616-7351L [ It I ] 59 50.5 518 1.4 1.5 N .
K }i
o CH 231 2M2-259p [ T T ] 718 228 7z 710 3 o X J_T_E BEN?
W L MCHC 373 320 379 g/l [ I I ] 331 383 43 342 347 =, % =]
v o BHEIRERE?
@B . RDW 210 136-21.7 % I T 1 ] 184 193 155 154 192 BY -H?n:- {g
. o =HhmEi=?
% Retizulacyte 02 [ ol 0.1 an 0.1 nz e
o FEE?
®8 . Reticulocytes 118 10.0- 1100 Kil 1 T 44 6.8 18 46 183 Zln_l iﬁ,ﬁfkgﬂ E/ — == 6
. n\tn\H /. E=) DDE
B8 . Reticulocyte 220 L) 28 52
Hemaoglohin
4 . 3, mE s Lot
| =]
®8  WEC 17.13 5.05 - 16.76 KL T I 14.12 1024 570 576 1007 "‘m Hﬂ Eg HE AN iﬁﬁﬂ ]i Hy& 'I:I:l' A E‘E Eg Hk E‘-"
B8 Neutrophiz =540 “ *g3g 825 531 782 813 Bone Marrow Circulation
- . B 1BE
% Lyt 07 [ 50 22 1 108 0.1 HEP
ymphocytes T‘“K':/"_"© MK cell
P
= % Manoopes 153 [ =115 15.1 27 95 73 .\5 @ hovpeone
- . F aLp
L] % Eosinophils 0.0 % oo 01 [k} 10 0.4 ~ ‘ > @E mehoeste
. MEP
B8 % Bazapnis 0.0 % 00 0.0 0z 03 03 e (@) —>oF Facis
RBC: life span
Ll Neutrophils *14.39 2.95- 11.64 KL [ T il | ] *11.79 845 723 528 218 I]% |:':| lré E—-k gﬂ = . \8—).8 Erythracytes 90 days
< =
CMP
[LLI] Bands *Suspected B " [==] /@ -~
BMak.
sy Lymphocytes 0.12 1.05- 5.10 KAl [ T T ] =071 022 0.60 074 1.02 \ /."‘@ Bagophd LS NEU: life span
A :
GMP, 3 Es E -~
#0 . Monocytes 261 Q16 1.12 KL | I I ] =162 1.54 022 .55 0.50 @@ s B R
" Eank MNeutrophii IEchit 3k
®8 . Egsinophils 0.00 .06 - 1.23 KAl I T T ] 0.00 0.01 o 007 0.04 N © J
R re————
B9 Bazmphi 001 0.00- D40 KAl .00 0.00 002 0.0z 0.03%
ar cop
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