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2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension
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VC R@EEERV _PA_ PC PV LA - LV -AO

SRRERTREEHHET 3

Lt e

TR 4 m/s
EBZE= 4 xM7REE2=64 mmHg

Capillaries

Capillaries
Arterioles.
Capillaries
Venules
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Guyton and Hall Textbook of Medical physiology 13th
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Journal of Veterinary Internal Medicine ACYIM
CONSENSUS STATEMENT Journal of Veterinary Intermal Mecicne

e e o < 3.0 or FIERHT 2 FIEEE
ACV!M co.nsensus statement guid.elin.es for the diagnosis, < 3-0 or ﬁui*ﬁj 3 Eb\
EI;;:I::E:;:’ itr:e:;rgr;ent, and monitoring of pulmonary 3.0_3.4 é-l *EE
Carol Reinero™® | Lance C. Visser?® | Heidi B. Kellihan® | lIsabelle Masseau® | 30-34 52 -I%ﬁ-"\
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Michele Borgarelli’ | Brian A. Scansen'®

15 16

BET D EENAPLT L,
myr7/—+
mOMER L

%

VT4 —. T 2%

17

10



DI I—FRRD SHIKTS 3 Rifirss MLAEAE D AT HE
BATREE (m/s) ZOMORRE PHORHEM
< 3.0 or HIEARH =1 {EELY
< 3.0 or BIEFRT 2 hiZE
< 3.0 or HIEARH 3 =1
3.0-34 =1 FiEE
3.0-34 =2 =18
>3.4 0 hiZE
>3.4 =1 =0

22

| . FEpBRIE
IV. 181tz

. EvESE

VC

T, &En?

1. Pulmonary arterial hypertension
1a. Idiopathic (IPAH)?%37: 40-45¢
1b. Heritable™**/

2. Pulmonary hypertension due to left heart disease
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Pulmonary Arteriopathy and Idiopathic Pulmonary Arterial
Hypertension in Six Dogs

TS Zamea, FE Cawesrit, ao D W Warso

(FEC) Services, Veterinary Medical Teaching Hospital:
and Immunclogy (DWW). University of Cabforna

Anatomic Pathology (TSZ;
‘Department of Pathol

o Card
Micr

Table 1. Case summary of canine idiopathic pulmonary arterial bypertension and pulmonary arteriopathy.

Cae Durion  SPAP/ DPAP. Severty

No.  Breed Signalment nige  RHF Al Ancilary Lesions
T Engih Tyear-old male 21 days NA Chronic  NAT 1) Moderate 11 Nane
Bulldog neutered
2 Engish gcarold male S years T35 Chronic  Moderate (2) Moderate 111 @ M
Springer ntact (©) Mild 111 (8) Moderate
1 ©) Moderate
sh 3days 135580 Acute Severe (7) Severe
(® Mild
©) Moderate
4 German Smonth 6 days 10SND Chronic Severe 0 Mild
Shepherd  fenal © Mild
Doz
S Yorkshire 18 days o068 Possibles  Moderate  (2) Severe | (@) Severe
Terrier (3) Mild-Severe 1111 ($) Moderate
(@ Severe 111 ©) Moderate
(10) Moderate
6 MixedBreed 8 year old dasl U050 Chronie Severe ) Moderate
Temale spayed 9) Moderate
Shepherd (10) Moderate
Dogype

| . shunt or not

Consider diagnostic algorithms fo
3(Fig.4)
Group a (Fig. 5)
Group 6 (Fig.6)

Groups 13, b, ¢, d2, d3, 1’ (Fig.7)
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and treatment of pulmonary hyperten
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Effects of sildenafil citrate on five dogs ° .
with Eisenmenger’s syndrome

Pa02 (mmHg)
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month month
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Congenital shunt?

PHe

Consider diagnostic algorithms for
(Fig.4)
Group 4 (Fig. 5)
0up 6 (Fig.6)

Groups 1a,b, ¢, 2,93, ' (Fig.7)

|| B+PH
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Journal of Veterinary Internal Medicine

J Vet Intern Med 2015:29:569-574

Prevalence and Prognostic Importance of Pulmonary Hypertension in
Dogs with Myxomatous Mitral Valve Disease

M. Borgarelli, J. Abbott, L. Braz-Ruivo, D. Chiavegato, S. Cro
st

osara, K. Lamb, 1. Ljungvall, M. Poggi,
R.A. Santilli, and J. Ha; m
eB2orC

® PH: TRv> 3.0 m/s E%g?)g%

Table 1. Descriptive statistics for all 212 dogs. dogs without pulmonary hypertension (PH), and dogs with PH

All (0 - 212) No PH (129) PH (0 - 89 PValue
Ake (years) (n - 212) 106 + 26 106 9
Sex (F/M) (0 - 212) U121 (@3%/57%) ) 9
Weight (ke) (n = 212) "
ACVIM stage (0

104 04-19)

1) 32 (L4984 2.1 (1L4-355)

162 (160-984) o001
RV enlargement (yes/no) (n = 123) | @ 8 (53%)

% of dogs alive

- < 55mmhg

p=0.05

xoMRix
TRPG >55mmHg
(3.7 m/s)

HFELRR

Days
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Preécapillary Post-cé'pillary
Combined PH

PE S TRRE

Table 31 Management of pulmonary hypertension

in left heart disease

Opumizaton of the tresmen of the
ndering recommended

s recommended o endly other
cauces of PH (ie. COPD. clep apnoe

hen
assessment of PHAHD.

36

i rocommended to perform imiasive
assessment of PH i pacents on

Patients with PHALHD and a severe

high DPG andior high PYR shoukd be
reforred 10 3n expert PH contre for
compiete dagnostic workup and an

deciion

%18 EDMORBIHSHRAE (PH-LHD) DM
MY SHAETET VAU

na [zervx

n A

vk

The importance and
vasoresciiy testing s not estabished in
PH.LHD, except in patients who are
candidaes for heat trnsplantation and
or LV assst devce imptntation

The use of PAH.approved therapies is:
PHAHD
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r the diagnosis and treatment Silden:
n dogs patient

Jens Hagest

Stage DOEWMARE
1. IL—7FIRE RAMEE (class 1)

2. EERVHVIEE (class lla)
3. YIWTF71) (class lla)

ntes? | Mark A Oyama® | John £ Rush’® |

to severe pulmonary hypertension.”® (Class Ila, LOE: weak)

IDRTEREK

With compensated LHF
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Ninety-one percent (43/47) of dogs had at least one respiratory
clinical sign described by owners at the time of PH identification.
These included: cough 72.0% (31/43); increased respiratory effort
30.0% (13/44): tachypnea 21.0% (9/44), syncope 16.2% (7/43): acute
respiratory distress 7.0% (3/43); wheezing 7.0% (3/43); cyanosis
7.0% (3/43); hemoptysis 2.3% (1/43); and exercise intolerance 2.3%
(1/43). Many dogs exhibited more than one respiratory sign.
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BRBEBWXT??

17




ACVIM consensus statement guidelines for the diagnosis,
classification, treatment, and monitoring of pulmonary
hypertension in dogs

o7 amen
nnlmum;aum RS4> (2017 se2amis)

CarolReinero' © | Lance C.Visser®® | HeidiB.Kellhan® | Isabelle Masseau |
St Roanki®® | Gee G’ | Kort Wlla” | ol A" |
Michele Borgareli’ | Brian A Scansen’

3. i iatory dis i ’ ‘!3& BRBS LU/ F B EBSRIEICH S FRMERE

3a. Chroic obstructive airway disorders'

3a1. Tracheal or mainstem bronchial collapse™

_:Chronic
Obstructive

Pulmonary
Disease

Dlsorders

3t. Misceliancous: s emphysema”

originat Researeh
Specil Report

CT-Definable Subtypes of Chronic Obstructive
Pulmonary Disease: A Statement of the Fleischner
Society

7

ACVIM consensusstatement uidelnes for thediagnoss
catic tment, and monitoring of pulmor
'ernemlon in dogs

FAlthough “chronic bronchitis” has been listed as a diagnosis in some canine reports,'®® this syndrome alone in the dog is unlikely to cause PH. The term
chronic obstructive pulmonary disease (COPD) used in and overlapping chronic bronchitis and
emphysema. Both cause airflow limitation and dyspnea in people. Canine chronic bronchitis by itself fie, without concurrent bronchomalacia) does not
cause airflow limitation leading to increased expiratory respiratory effort and emphysema is very rare in dogs, thus the term COPD is inappropriate to use

in this species. Tracheal and mai collapse and of obstructive airway disorders; however, referenced
studies proving they cause PH are somewhat limited by many reported dogs having comorbid conditions also known to cause PH.
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Idiopathic Pulmonary Fibrosis
in West Highland White Terriers

Henna P. Heikkila-Laurila, owa*, Minna M. Rajamaki

KEYWORDS

« Dog * Interstital lung disease » Bronchoalveolar lavage » Arterial blood gases
 HRCT » Bomarker

Veterinary Medicine: Research and Reports Dove:

ORIGINAL RESEARCH
A syndrome of severe idiopathic pulmonary
parenchymal disease with pulmonary hypertension
in Pekingese

19 20

Vet Intern Med 2006:20:912-920

Veterinary Medicine: Research and Reports Dove
Doppler Echocardiographic Prediction of Pulmonary Hypertension in
West Highland White Terriers with Chronic Pulmonary Disease ) ORIGINAL RESEARCH
Karsten E. Schober and Hanno Baade

A syndrome of severe idiopathic pulmonary
Table 1. Patient characteristics.

parenchymal disease with pulmonary hypertension
Dogs WHWT Boxers WHWT Inter in Pekingese
Clinical Status Healthy Healthy Pulmonary Discas
Jroup Control (I) Control (IT) Normal PAP (IIIA)  Unknown PAP (I11B) PH (111C)
N 41 32 T 18 20
Age (years) 6.0 (0.6-12.7) 23°(0.4-8.0) 9.8 (5.5-15.0) 10.2° (3.0-14.0) 11.0" (5.8-13.0)
Sex (female/male) 1229 18/14° 340 99> 9t
BW (kg) 10.0 (6.5-11.5) 29.5°(22.0-36.1) 9.9 (5.5-12.0) 10.2 (2.0-15.0) 11.0 (6.7-12.6)
PR* 1 1 2 1

) : : : PH & BiniEE
PR (m/s) 0.80 (0.24-1.15) 0.55 (0.41-1.12) 1.92 (nd.) 1.42 (0.95-1.88) 241" (0.55-3.83) ’ J Ry &

: » g
TR uo 10 6 0 20 <X - ™ % I~ ? =\
TR (m/s) 184(1.00-3.05)  273(266-301) 297 (0.98-3.05) nd. 395" (3.23-5.44) (3 T L | (5 -

i< EH50%HPH EHESERSSVEDSBNESS
MG, 6

21 22

omemamvesioarion WILEY

P

fibrosis in West Highland white terriers

Florence herry' @ | Tanbandel’ | GawainHammond® | Lesey G.King"
BrendanM.Corcoran! | Tobie Schwors!
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Murray &Nadel’s
Textbook of Respiratory Medicine 6th
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SciVerse ScienceDirect

FLSEVIER
SPONTANEOUSLY ARISING DISEASE

The Histopathology of Idiopathic Pulmonary
Fibrosis in West Highland White Terriers Shares
Features of Both Non-upecnﬁc lntersutlal

ia and Usual
in Man

P. Syrja’, H. P: Heikkila ', L. Lilja-Maula', E. Krafit', C. Clerex",
M. J. Day, M. Ronty’, M. Myllarniemi’ and M. M. Rajamiki
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‘Sporadic
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ial
fbrotic ILD*
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R2 FRAEMEIER R OBRBAM/ 5 —> OFE

UIP NSIP COP/OP AIP/DAD DIP/RB-ILD
REACORTR % —t% = |~ |-
HENOEIZEN |50 BEEN [erzn [pan [paun
BRBMEEERE (5D, PR TEXE, UFAlE |BL BUMLIETHD | TETE, UEAM (DIP)
St #B58, BE (RBILD)
BHFERONE | SeFERIER BR, UEAlE B2, BN BEMLEETUE B4 (DIP)

(RuesF@RItEEh) v(XiNﬁ%FJB]E%IQ&L/) At %L (RBILD)

SEABEL  |&n w4, BAN B (RO | BRI | 5L

D D) #n [ |50 cxm  [mL
SERREY 70 B4, R B4, HR HR (TR |6l UEALE (DIP)

77 —VEHE | |BREXAEA (RBILD)
BT BIR %L #L %L B9 =L

(Katzenstein AL et al : Am J Respir Crit Care Med 1998 ; 157 : 1301-1315
& U Nagai S et al : Eur Respir J 1998 ; 12:1010-1019 & 9 SIB&ZX)

Contrasting Clinical Features of

Features uip DIP RB-ILD | AIP NSIP copP

Mean age at onset (yr) | 60s 40s 40s 50s 50s 50s

Onset Insidious idi idious) Acute 3 Acute or
insidious subacute

History of cigarette Abouttwo | Most Most Not Uncommon | About half

smoking thirds known

Mortality rate (mean 68% (5-6 yr) | 27% 0% 62% (1- [ ®25%in10yr| 10%in5yr

survival) (12yr) 2 mo)

Response to steroids Poor Good Good Poor Good Excellent

Complete recovery No Yes Yes Yes, Yes Yes (s70% of

possible rarely patients)

27

Pathologically Proved
Nonspecific Interstitial
Pneumonia: CT Pattern Analysis
as Compared wilh Usual Inlersitial
Pneumonia CT Pattern’

v —ugust 2014 »

o e
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m Outcome and Use of 6-Minute Walk Test in West
White Terriers with Idiopathic Pulmonary i

LLO. Lia-Maula, H.P. Lavris, P. Sy AK. L
M. Rajamiki

en. E. Krafl, C. Clrex, and

A syndrome of severe idiopathic pulmonary
parenchymal disease with pulmonary hypertension
in Pekingese

fering from a respiratory crisis at the time of death. An
additional two dogs w

thanized due to the grave

prognosis (mortality r
in the medical record

%). The recorded clin
the time of the death we
Al the tin

her
syncope or dyspn

completion,
the median survival during the 3-year period was 60 days

(IQR 9-210 days)
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scoring system was developed. Each lung lobe (right cranial,

right middie, -audal, and accessory and left cranial pars.
cranialis and pars caud:
score (0-3) depending on s
with the score of 1 indi

d left caudal) was allocated a

mild (interstiial p:

the score of 3 indicating severe lung involvement (alveo

rity score (0-21) was the
sum of the seven individual lung lobe scores,

Median 3 (1.75-4) B
v UEAMERE/Y—>(20)
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v BEREGR/NNY —2(2)
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2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension
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Table 33

Recommendations for pulmonary

hypertension due to lung diseases

Class” [Levet®] Rt

Echocardiography i recommended for
e nomimasive dagrosic asessment. [N 0,
ofsuspected PH n patients with lng. 03

echacard

ysnction

Referrl to mn expert centre s
recommend

andior severe g

.| | 3BfPHIclE

Tho opt
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mO;
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expected (e, lung transpantation.

otes uch 32 7
CTePH, potental envolment ina cincall
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ORIGINAL ARTICLE

Multi-institutional retrospective cohort study of patients with
severe pulmonary hypertension associated with
respiratory diseases

NoBuHIRO TANABE, # Hirovuki TANIGUCHL Iciizo TSUJINO* Fumio SAKAMAKL? Noraki EMOTO,*
HirosH KIMURA, Kel TAKAMURA, Masavuxi HANAOKA,* Masaanu NISHIMURA' AND
KoicHino TATSUMI' FOR THE JRS Lung Disease PH Study Group*

Cumulstive
survival
10

Respirology (2015) 20, 805-812
doi: 10.1111/resp.12530
With PDE-S1

Severe PH (mPAP >35 mmHg)
Retrospective

PDE-51%Z &> fc AhH

Without PDE-51
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Table 33 Recommendations for pulmonary ACVIM idelines for the di. i
hypertension due to lung discases

classification, and itoring of pull y
hypertension in dogs

Class

Eocrtogmot s recommended o
oninasiv dagposic sessmens. (I 0, 1

s o posens wih g 03 Carol Reinero Lance C. Visser?® | Heidi B. Kellihan® | lsabelle Masseau® |
guesce Elizabeth Rozanski® © | Cécile Clercx® | Kurt Willams’ | Jonathan Abbott® & |

ekl 10 eper cenve s -— Michele Borgarelli” | Brian A. Scansen'*
R )
echocrsogapic sins of sevrs 1[I

yonction 7.33 | Group 3 PH secondary to respiratory

The optima restment of the underying

disease, hypoxia, or both

ey . s .
S PAHic#3 358 e s e VY DE DENETIE?

Referal to PH expert center should be specific treatments for group 3 PH are not routinely recommended.?**

pnciidloiiiiiiadll :I ~ In contrast, in dogs with group 3 PH, there may be benefit to addi-
indvidual based treatment d L \ tional PH-specific treatment during or after treatment for underlying
RS pot o mede gnapead pulmonary disease. In a recent study of dogs with diverse causes of

PH n patients with lng disesse, uness

therspeutic comequences re to be group 3 PH, administration of PDESi was the only independent pre-
expecte (e, o tranplanttion, 1

alternative diagnoses such as PAH dictor of survival in a multivariable analysis.”*

[l nacnc T20. A PDESi is recommended in group 3 dogs. 0425284205210
The uta of drge spproved for PAH s o

oK fosemimencedinpers et 1 e « Consensus in 7/7 members of the panel and 5/5 advisory reviewers

49 50
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Pulimonary hypertension secondary o espiatory disease andior uimany b scondiny o sty dsess ander
i dors: Cnical fstores dagnosic testing and sl 08 i § Poxi i dogs: Clical ferure.dagnosic tewing and Survhal
Timo (aays) Tive (daye) Tnduiaten e b oo A RE chans o . S . o

. s e

s g @
" Joumsl of Veterinsry Intarmal Mediine ACYIM
your dog pact your dog’s comfort or sociabilty during the last 7 days by:
Clinical features and outcome in 25 dogs with respiratory- o 1. making breathing difficult?
. Frattrbole 4 2 making your dog cough?
. making Your dog wheeze when breathing?
et o | oA s 4 making your dog generally tred, fatigued or low on energy?
Ifthe dog the owner was nstructed to d goto question'
w0 i dogwas ot on orced swarcie, . iy wht e o aawns Ghostion s and s aumsuon

TABLE 2 Distrbution and combinations of suspected respiatory R
causes o puimonary hypertension in 22 dos o this study g 5. makingrecreationa pstimes(plying i th yad,plaing fetcy tc) diffcu?
& limiting your dog’s favorie activies due to exarcise rstrction’

Number of 2 7. making your dog sit or e down o rest during walks?

e g 8 making walking around or climbing stairs difficult?

g Wi
9. causing fainting or collapsing episodes?
ettt g g v » 1, ol o Yot G ot comoraio? REEZRHE ?
3
T oo 1. making it difficut or your dog o sleep through the night

L 12. making your dog eat less than normal’

Interstital lung disease + tracheobronchomalacia 1 13. changing the types of foods your dog is willing to eat? 29
14.increasing the number of urination accidents i the house? acepo
Tracheobronchomalacia 4 T 15. making your dog vomit? L
Trachisobronchommalacl ¥ BOAS F ilassation 1 16 imtng your dog's abiiyto spond tme withth famil (ca't et upsars oo thefamily. ca't get ot
Pre-sildenail ostsildenaii ed or coucl
Tracheobronchomalacia + BOAS 1 B FosSidet 17. making your dog miale or unwiling to bo touchad?
Tracheobronchomalacia + inflammation 1 FIGURE 1 Quality o life (QUL) scores out of a maximum of 18. meking your dog less bright and peppyf /MA, Vol 226, No. 11, June 1, 2006
- 1 month Complete copies of the questionnaire are available from the authors on request,

jlz=cheobronchomatachiinfection) & (n= 15). Although 4 dogs demonstrated a worscning in QOL as
Infection 1
G i lower posttreatment, *P = 002
BOAS 1

1

Inflammation (cosinophilic)

53 54
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WBC 18900 /ul 6000~17000 RER 6 g/dl 5.0~7.2
Band 945 /ul 0~300 TNTIV 1 g/dl 2.6~4.1
Seg 16254 /ul 3000~11500) A/G Lt .7 0.7~1.9
Lym 1039.5 /ul 1000~4800 ALT 74 g/dl 17~78 |
Mon 1323 /ul 150~1350 ALP 384 1U/L ~89
Eos 189 Jul 100-1250 REEE 101.8 mg/dl | 9.2~29.2
RBC 3.95 X10°/ul_| 550-850 | [ LFPF=> 2.07 mg/d| 0.4~1.4
Hb 03 /dl 12-18 FEUDL 147 mEq/L | 141~152
HCT 268 % 37~55 20— 111 mEq/L | 102117
mcv 67.8 1l 60~77 AU TL a7 mEq/L 3.8~5.0
MCH 235 pe 195~26 wEY 6.6 mg/d 1.9~5.0
MCHC 347 % 32-36 it ] 163 mg/d 75~128
PLT 467 x10°/ul | 200~400 RCRP 5.6 mg/d 01
NH3 53 pg/dl 16~75
APTT 21.5 » 13.7°25.6
PT 7.3 » 7.1°84 | DEAL.I (+)
Fib 550 ng/dl 1137385
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(gt $3ic)

BUN 228 mg/dl | 9.2~29.2
Cre 1.62 mg/dl [0.40~1.40
Na 153 mEq/l | 141~152
cl 112 mEq/l | 102~117
K 4.3 mEq/I 3.8~5.0
P 6.2 mg/dl 1.9~5.0
Glu 126 mg/dl 75~128
NH3 65 ug/dl 16~75
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Tabled. Hazard ratios were calculated using Cox pro-
portional hazard model (multivariate model).

Variable P-Value Hazard Ratio (95% CI)
Age at diagnosis 5794 1.016 (0.960, 1.075)
Albumin 9926 0.996 (0.472, 2.102)
BUN 2074 1.005 (0.997, 1.013)
Creatinine 7131 0.980 (0.883, 1.089)
Calcium .5329 0.922(0.715, 1.189)
Phosphorus 10043 1.179 (1.053, 1.320)
Bicarbonate 1967 0.955(0.891, 1.024)
Potassium 8337 1.039 (0.725, 1.490)
PCV 4103 0.981 (0.939, 1.026)

The only clinicopathologic variable that is associated with sur-
vival is serum phosphorus concentration (P = .0043).

BUN, blood urea nitrogen. Results in bold were found to be
statistically significant.
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cuthiers (*}values.

(M AE]—MRIBEL T, PECaDFEA I~ T4EBA B, BRISFABMS A—TIHELDESA TN

Cortadellas O (2010): J Vet Intern Med, 24, 73-79




100
TL'_;\_
1
T —
wi | .
2. 1 sy
g 1
e w0 |
H i
8 L
L
g i
5 o]
% b
1 =~ Plasma phosphate >2.8 to 4.7 mg/dL.
E B | Plasma phosphata 4.7 10 6.8 mgd
‘.l === Piasma phosphate >6.8 mg/dL
i
0
o 20 a0 o0 o0 1000
Time (days)

Kaplan-Meier plots of renal survival time in cats accord-
itial plasma phosphate concentration, The graph shows the
percentage of cats not reacl the end point of the need for
parenteral fluids. or euthanasia or death because of renal failure. P
< 001

ingto

King IN et al (2007): ] Vet Intern Med, 21, 906

SYVMEICHEY>THS

faxrax

Bﬁénﬁuf:o)fliﬁd_?é

HRMESE A IS AR 1 (FGF)-23 & 1%
MY B XONA Y b Y A ARED EFICRIG LT
B S WS 5 Y VFIREBVE S
< EGEALRANE MR T R U T A ) ISR O RBL T 2 Lz
RO ) YRR EE / vy B ) A= DOAELEIC X - T,
m) U EEAETSES Fukagawa M, et al. Nephrol Dial Transplant 200S; 20: 1295-1298.
« CKDCIE, L FGF-23EIXGFRIE T3 L OV » O FRIC L - T LA

- b RCIE, A EEMER A (PTHR LMY VEE L Y BRI R
- CKDODOHETT I K OVELF I o R & B

sak

Kidney Int 2011; 79:1370-1378,

Fliser D, etal. J Am Soc Nephrol 2007 18: 2600-2608.

=t F T, CKDDO I 27 AR O RM~—»—L LTHER

ERBYOErTIE, mF)RELYBFGF-23AEYRHICESR

2000 o Stegel Stage 2 Stage 3 . Stage4
B o] g
2 Calcitriol -
o £ Q. P<001 L 5
§ a E
3
e 20t g T
’ g
oo [0 : il 5
M P<0.01
o | h . . . o N
05 9 8 75 6 55 45 9% 25 15

GFR (mi/min)
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(FGF-23) with chronic kidney disease (CKD). The early decrease in calcitriol with the increase of
FGF-23 before the increase in PTH as CKD develops.
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Treatment recommendations for cats:
Four main changes have been introduced to the cat treatment recommendations. These are:

1. The recommendation that clopidogrel should be the first line drug recommended for cats with protein
losing nephropathy considered at risk of thromboembolic disease and the removal of serum albumin
(<2.0 g/dl) as a definitive rigger for such therapy.

2. The introduction of FGF23 as a means of assessing cats with serum phosphate concentrations within
the IRIS target range for each stage to determine the need for dietary phosphate restriction (in
Stages 1 and 2 where phosphale is in the target range at nitial staging) or for enhanced restriction
when inilial dietery treatment has reduced serum phesphate into the target range. This follows the
commercial availability of FGF23 as a diagnostic marker in the USA in 2022 and ts expected
availability elsewhere in the world in 2023. An in-depth education article on FGF23 has been written
to accompany these changes.

3, The removal of the mention of calcitriol treatment for cats in the management of Stage 3 and 4 CKD
due fo lack of any evidence of a beneficial effect.

4. Introduction of a recommendation 1o treat stage 2 cats for vomiting/decreased appetite/
nausea/weight and/or muscle loss whilst recognising that SOMA might be used to stage cats with

signifieant musce oss and that investigations for concomitant diseases leading 1o vomiing ShoUId e/ i Kidney:comy/

also be undertaken. 202341 B31BF V42
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« GEFERTSERORECZ LERITBE ZE
« MR LR RTIRIGIHE, S2545DHRERL
- BEOIIBFEMAM, ALT 210 U/L, CRP 53 mg/dl, BRHEER. HERE )
- XiR-REEBEE IR EEAL
- XFARET AR, L=V 0 05 mg/kg, AMTATSIR) TOOHE

- 23ERHT: SRR
« ACTHRI:SEER pre <0.3, post 1.5 u g/dL(PSLIKZE2iBRI# D {EL D ETIR)
« TUROALFIURERBIA +T ¥ Y A4SV me/kg — RELTBIAFHE

SERERF DIRAE

- —RRIKEE
o BEIET : <50% GafliaeEt)
« EEHIET : <50%

c BRBRE
o (KE:22 kg (30 ke)
- {KiB:38.3°C

- IEnt - F Y 0-6[E]/ B « HR:96[E/%>
- BHE AHEE « RR:30[E/%
- BKE:IEH « BCS:2/9
« MCS:2/4
- BIHEE - b0 IR ERRR S . CHILERER
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Testing Diagnosis

Data isitic I—)

- EVEREB TOACTHRI M EKER : pre <1.0, post 1.5 11 g/dL

c BEEBHLESR
- BB R EHAEE TEMA)D B W £ ACTH stim. pre & post® I JLFJ —JLEA

<20 peg/dL Feldman E.C. et o, Canine and Feline Endocrinology 4% ed

| BB  FERRIBEREMEETE? |

REBRVI) T EBRERRORREE

Data acquisition [ —> | lliness script/Hypothesis generation | —> | Testing |—> | Diagnosis
LUTUNDTAR YA . y—
* KBITHATREZSH .
- EBHIEoh DDA i
« HADJEHI TILACTH stim.MDpre & postD ©
WFT—IUBIZC T pg/dLDTENSL
« AR EROHAD T I(LEH Excellent

[EXICH5E->TRHZORYEL ! |

REBRV) T EEERRORREL

Data |—> lliness scrii i i |—> Testing [—> | Diagnosis
|
« BN R EEBEER

 THRRER | D512 4B LRI TLEEEESH> TV

« BATOREEMSIBIMOEFRINE
 AERRIMST X H AU 1 mg/keZ48BEREIC &I1TESTLTLV=

REBRVI) T EBRERRORREE

* TH, TOVULIFAL RDAEBIIZACTH stimBTIZT FH A
UV DEX)S3>TE ALK >TRL=CEH DM S

« HREMICIE-
« DEX:2LFV—ILDBIERIZKZELLLY

 DEX (<5 mg/kg) DB 5 IXACTH stim B DIJLFJ —)LiEZE
I —HH DFRE (LR K T35%

* ACTH stim. BT MDEXH AR 5 (FZ S TIFALY

Feldman E.C. et al, Canine and Feline Endocrinology 4 ed

DEXASACTHRIMEAERIZ 52 522 &
s BEE—J )L CDEXDEEIFEEMACTH stim.IZ5 X 25%

* DEX 1-5 mg/kgMD A% 5 IXACTH stim. postDALFY —)LEH]
FIL . ZDFNRIF1-38 T

* DEX 20.1 mg/kgM GR35 IXACTH stim. postDIAILFYV —)LIEZE
FAEREEITINHTS

* TH UL E£RBL TUONIEACTH stim ADEEIXIFFAL

Kemppainen RJ et al., AJVR 1989

LRV OV HACTHRIEERIC 5 2 552 &
H n=5%"2 | '

ACTH stim. é

ISR N
JTL =70 0.55 mg/ke BID

A A A A A

7 14 21 28 35 42

ACTHRI:E#% D -
JLFY—ILE

Cortisol (nmallL)
g8 g 8

T
o

18pg/dli= =
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Data isitic I—)

—> | Diagnosis

lliness scrij i d | e |Tesﬁr|g

* ACTH stim. OREHERIIEIRTEE (HADRREMIEZ S)

WBC (/ 11) 5,900 BUN (mg/dI) 115
Eos (/ p1) 0 CRE (mg/dI) 0.19
Lym (/1)) 180 ALP (U/1) 32

Het (%) 33.4 ALT (U/1) 43

PLT (x 104/ 1) 80 Na (mEq/I) 143

CRP (mg/dl) 1.6 K (mEq/1) 3.7

RERVIVIFDOREL

Data l—) ||||'l= il i i I —> | Testing | —> | Diagnosis
R L EMTLLE¥—, R
HRREE Bk, WMk, BH
B&a Bk, FER. AYIAE— R BHE. OOV, BE
N CEH. R, RE. FER B2

EHESRRE

SLRLF AT &SRR & TR

{ - mo e

INEREE
« BYMHCIREPSFEEBER

- BOBEIEPLBESRKTH
1ohS R ICER R

o FLRZV O W RS

o ZUROLTFV Y #iE RS

- {REHIL, FBRIF

FEBTOUUREL?

BRERBEEDELHA

* BR PRSI

c ERHORRBEADLELN:6-T5 vs 455 |
s KRETOHMAHAKY L RLMER

- BIB R ESRIKT ORIRAIBELE 2

« ERGIERE &ACTH stim DI LFY —/LIXIESE
«AE:-TJLR=V0OY 0.1-0.25 mg/kg/day CHEIF AT BE
c —HIE—FELURICERERENELS

Lathan P & Thompson AL, Vet Med Res Rep 2018

Z)LROa)LFI

M TABLE 14-1 COMPARISON OF THE CHARACTERISTICS OF THE MAJOR GLUCOCORTICOID PREPARATIONS

GLUCOCORTICOID/ANTI- MINERALOGORTICOID

DRUG INFLAMMATORY POTENCY POTENCY EQUIVALENT ORAL DOSE (mg) _ BIOLOGIC HALF-LIFE (h)

Short-Acting

Cortisol (hydrocortisone) 1 1 2 812

Cortisone 08 08 % 812

Intermediate-Acting

Prednisolone/Predrisone 4 08 5 123

Methyiprednisolone 5 05 4 12:3

Triamcinolone 5 0 4 12-36

Long-Acting

Betamethasone 2530 0 0708 %72
2530 0 0708 %72

Mineralocorticoids

Aldosterone. 0 200-1000

Fludrocortisone 10 125-200




BHEHILRRBICBTAEERTOVUR

Prevalence and characterization of hypoadrenocorticism
in dogs with signs of chronic gastrointestinal disease:
A multicenter study

Christina Hauck? @ | Silke S. Schmitz2® | Iwan A. Burgener®® | Astrid Wehner! |
Reto Neiger® | BarbaraKohn® | Thomas Rieker® | SvenReese’ | Stefan Unterer®

* SHIERRAERSERI LA E DAEI1513BIACTH stim 23
« HABICEMERENROON-EDITHL
o EBEILFU—IL <2 pg/dL (28%)
« ACTH stim. post JJLFYJ—JL <2 ug/dL (4%)

IVIM 2020

Data acquisition

—> | lliness script/Hypothesis generation | —> | Testing | —> | Diagnosis

« history taking « characterizing/defining/ « ordering with

- problem representation  discriminating features a specific intent

 further questioning  prioritizing features

+ finding a prototype from ciinical memory [y (1 TF _ < 2
or THENEE

- physical examination

BE - RAR - ARE using analytical procedures

IR L CERLIERE BREHROEME

AF L. #@YICHERT EREEEN!

B ENHE PETORERY Y
ThEES

Case 3 FLINEKIEAMED K

FEB]: ST SR —IL L) —/3—, 9%, BT

* REE
« 11/4/22 BRIRMAOBIEAHR - I7LFLU0E  NABRLETFE

< 11/5/22 20ESH | . BRI
« CBC:Neut | (770/ 1), Het | (35%). PLT | (71k/ u1)
- BEEEE R R E T AL
o RENFEMIF IR L L VA

s EIFLEYY IVATOXY LY TURZYOY 2 me/ke/day

- 11/10/22 BRPPEE
* CBC: NeutIE#1L (6890/ ¢ NL7=A%, Hot | (22%). PLT | (132k/ 1)
« RIENTEMEMBRRDEE L, LTIL/SFEBM (50 mg/head/day), FLF=/ O %4
me/kg/day| <1 i

FE]: TSR —ILL M) —/\—_ 9% BEoEi
« AR
« 11/14-15/22 ALF%HY
« FUR=VAVIZRELT() BEH (Retic 179.9k/ 1)
< 11/17-19/22 B8 | . TLR=Y OV%2 mg/ke/daylZHE
« 11/29/22 FLR=V OV %1 mg/kg/daylTFE

« 12/1/22 BUNeut | (350/ 1 1), B I IEFE A MHEIZ(Het 21.7%, Retic 90k/ 1 1)

« AMBRHDEDREFE AN, UREBNZZ

A =

LOTFUREDTA RNV aY
. ]| | = [roeo ] [omons]

SE— — <t it
< blam eprsarision it stees apodtc e
Abrquotoning proizgesss
g anaicl prcedres
- BEISY
- BRERADHE + CBC, t#1t%

- EBEBw
- AR
- Rl (B EBER)

« ROG—ENRE FIL

- EREERRE
- MIXERE
+ SEHET TOBMER &7 ER
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LI ER B AME 0D 2 A

RfuskEd A, | #Fepsk, | /MR
- BRRBE TR BHER
- BRSVRE EEOMEMERME, 14—V RBPE. FIP

B R

.

ShetEMBBRORIE - K
EHME (V)OS LTz=a— L. LT 7HL WAAHR. FLRVET—L Tz
RUHT=N) | RLEY (TR EAFY) | RENEWE, BRE (Ehrlichia canis)

BEER A EnMERORD. REZLRERL
BREE Fh, Eh (hEH) . FH. D1ILR (CPV)
&M Emt BHMERAERN. SRRAE (WRAR. FRHMREOLEL)

FEBYE  RENENE. BRERE (T /NLEE—L. THYFEFTU L. itk
Fl. £770RAKY ) | BREE (E canis)

AREEEAE BHAR RUEEREANS) . FHRR (SRUEAFMHE. AERNE. >/ 08

Data acquisition>¥®YEL

RREM R SiaR@iBI TTmbe
[ Loz i/ [z Lii/isvza iy/io/za Liv/ao/za Liz/i/22

Seg (K/ 1) 4.94 0.77 6.89 9.13 8.10 323 0.35
Band + + +
Hot (%) 529 35.0 220 21.6 212 233 21.7

654 508 61.3 645 66.3 68.9 66.8
335 346 336 324 321 322 327
808 146 20.1 1799 1635 1710 900
304 7 132 116 73 134 150
18 168 148 159 184 170 166

€IFLELY
Ivavaxyy tiasez
==
LIn/ 3K
BRER Al Ay aEl

B

Data acquisition/M >+ YEL

MEREM R EBROBN TR

 To/u/z | tv/s/z2 | 1v/i/ae 115/ | /i0/22 /820 | 122
39 30 31 30 31

29 20 17 22

74 37 17 73 346 654
503 256  >1225  >1225  >1225 52450
5 13 222 193
04 08 07

BUN (mg/dL) 16.3 57.9 97.2 53.9 183
Cre (mg/dL) 0.79 226 071 0.52 0.37
CRP (mg/dL) 02 6.4 44 1.6

4 m/kg/day

Jrk=vay
LI 2R

me/ke/day

S0 ma/nead/aey 0 1

LR TOYZ R MBIRE
IO

Neut  Seg (K/u1) 32 Alb (g/dL) 33
Band 04 Glob (g/dL) 38
Het (%) 221 ALT (U/L) 528
MGV (fL) 67.4 ALP (U/L) 1225
MCHC (g/dL) 335 GGT (U/L) 490
Retic (K/ ¢ 1) 308 T-bili (mg/dL) 04
PLT (K/ 1) 150 BUN (mg/dL) 67.4

Cre (mg/dL) 043
CRP (mg/dL) 22

4F Hh BRI AME DR
B
« $2J:1500-3000/ g |
« thF2E :500-1500/ 1|
« EE:<500/ 1l

 FPEREAE DR
HEOHE #fE. BRE (ME. 74 LR, KE)
AERE IVFrFOUME. THI47F%0—
RENEHOMER RENEEFPRBDE
EEDET BHAH. TR AT Y FHEFATY D, STEH
sR5LT7z=a—)L (B) . T/ NLEFZ—L (R)  *FIJ—
LGE) 2T 7RREY Y (R)
RS, BHEKRME. BHKE
BRE: I—-LUFT. 7HFTFZXT. KA T | FelV/FIV
Schnelle AN & Barger AM, VCNA 2012

} RBMEHSIHERLR

Ettinger SJ, Textbook of Veterinary Internal Medicine 8 ed.

S IR AME D H A

REFH

SIENELELTPIRRAME 0.4%
RSN BRI 3.8% BRE
(94 IVR, EH)
FEHIRSEE
BEOKE - RME

IYR b UmE

Brown MR & Rogers KS, JAAHA 2001
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Cephalosporin-induced immune cytopenia in the
dog: demonstration of erythrocyte-, neutrophil-,
and platelet-associated IgG following treatment with

cefazedone Bloom JC et al., Am J Hematol 1988

« EFEEOET7ORRY AR
 BlutEA M. f/MRBDE. FREREDECES
« RENERLEEZLN TS

« BEEB D T7ER(540-840 mg/kg/day)&>44 AR5
« B (7/14)
« M/MRBAME (11/14)
 SFRERIEAME (7/14)
- [FIFLHITHENRES DT OEMERE

L2IL/SR DRI R - Bl

A Retrospective Study on the Safety and Efficacy of Leflunomide in
Dogs

M. Sato, LK. Veir (9, M. Legare, and M.R. Lappin
- MERHAME 6.5% (M/MRIBAE)
- BfERIEEVAETHRISEIY®T LY

IVIM 2017

Efficacy of leflunomide for treatment of refractory inflammatory colorectal polyps in
15 Miniature Dachshunds

Kenjiro FUKUSHIMAD, Nozomi EGUCHI?, Koichi OHNO!*, Hideyuki KANEMOTO), Masashi TAKAHASHI),
Hirotaka IGARASHI", Aki OHMI", Ko NAKASHIMA" and Hajime TSUJIMOTO"

« SFRERIAE (2/15), TMERAE (1/15) s 2016

-

Data acquisition | —> | lllness script/Hypothesis generation

* history taking « characterizing/defining/ « ordering with

« problem representation | discriminating features a specific intent
further questioning « prioritzing features

+ physical examination * finding a prototype from clinical memory

or
using analytical procedures

» MEROHE

TIFLFIUBRE EEME-BR | Nuet | (PLT | | BEOAMGEBEM)
TUR=VR S Neut, PLTHE

AMmBE—BEE&ALFT&BUNT

FERT
LIZIV/SFE Neutl | FBAEMEMERS ?

ALT 1, T-bili 1 B85

LOTUREDTAR YAy
(o B

|-

history taking « characterizing/defining! ~ordaring with
« problem reprosentation  discriminating features. aspecifcintent

«further questioning «prioritzing features.

o
using anaiytical procedures.

« KRBT

CEIILEL UMD ERR
N el < REIIY
- TP B R R
N R PAVE DT 4
© JLRSVRLIZEBHEESD LN JSERE

¢ AL eBENAN c JOr RUTEEERLRITLTIT—F

c TLF=VOUDOREE 0.25 me/kg a24h

« LZIV/SREAEE D B RS
- SPEREE, FEEMANIES 2

ZDHDEERLZR
- BE LY RHESE

< SFPBRFIFERIELRE, PLTIR2EM TER L. BMmi#96EM T

BE

| 12/2/22 |12/8/22 | 12/9/22 |12/11/22 | 12/18/22 1 1/23/23 ]
5.1 9.1 1.7

Seg (K/ul) 32 40 . . 225
Band 04 0.38 18.8
Het (%) 221 20.7 238 237 29.0

Retic (K/ u1) 308
PLT (K/ u1) 150 100 1.1 160 303

Jrk=vay

AATSI—
RISNT7—h

FED

 SITACGHI RIS SHARE

- BEROERGHS SEEMOLSE

« INOERITRKERERATEDRBERVIIMEILTE
c BEERBRVVIVERR - BT 51012175

+ BREOELVEIEX- BREMNSD
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EaRBDIEIEEEER
—FARTT NGF FTiFER DO AIENM —
T

RRARF

EEREEDENRKREEE

~HBRMNGFI A ZED AT EetE ~ FIEHEAREEDBTR

el SEOHEELCEENBERT ~ERBHER
BRI EE LT OEYTT,

TRPVI e TrkA p75\““ g ] P — o o PN
.‘|""\"\“IMTW"\"S""\mmw'n“l AR AT BER VIT/R- Dy vkReH
AL AL AT A

/
g P ( wed /\ Ryohei Nishimura DVM PhD
| P ) GD GD Anesthesia I ICU
P Veterinary Medical Center
«> The University of Tokyo
| et HEONE
! (ANGFEAEAY | » ERERIETE (OA) 12811 HNGF
NSAIDs | fnt>of= ! NSAIDs o IBHEEEIZHTHNGFDZE
| $ANGF #ifk 1 $ANGFiffk

L] *J'LNGF *J'I, ﬁiﬁe NGF

FA7-3, REHRE. FH AAH-3, BIERE. EH). e Mv-w
| XBR.AKEEIER. FH L AEBELL. Fi HANTY | A
' >/ \
2022AAHAREHED =D DEFBEBHARSAY i <-f’ > >
-EREEEEORERN(BEERBEDEIFEE) ol

NGF (Nerve Growth Factor: 2B KEF)

e 3 » MREERF(Z2—BFET V)D1D
VAN —,\2 NGF
NGF&lE? (BREORE, £7F. SMEIZBE) .
NGF
BDNF

NT3(Neurotrofin 3) / [ o
NT4/5(Neurotrofin 4/5) gl > EdCD>
= NGFZBK >

TrkAZAK, p75=2—AFATAVZEK(PT5NR)

» FICREAFEORBHE_1—OVDORE. MR,
1208, £F DERE
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RRERAICHITANGFOER

TrkARS RS HERMEE RIS~ P
> @ NGF &
ARRIHERICRIE TER O IR IR
 TrkA NGE

TRV R

FERMERRETE

s EFENDER/AERELGN
s FFMNELZLL
MIBLRB—BAEIK. Bif
SMEA DR EL
BEEBYIRT
&I
» REREZEBRMENFELE KA
» TRABEFICER S

» 2 BUARIZE T HNGFDHEEE
RRAKIZE 1T HNCGFDRE I 2 o B MEMEERE0 LT MR
» BIE. RESMCTEESNERCERBBICES
(EHER. eEREERICEES)
o AEGEHERE (TrkARBARZE D) OETE
» FIEHAE O HIE
» DNAMERIDIETEICES
77D77—9rg,=
— B15. EMRRTIE
1 NGFAE£Sh TS 2
GRS, SRS, S -‘

W m <onor—o. mmE.
. | wEEBm RETREFEE

S xmmmag= Al
NGF 2

TS =
LTB, i ER% vl
| e
AIHLAY 4
¥/ —— F=v

REZBH (NEMHE)

o

Z 2 HERAETAE (OA) (ZH 1T DHNGF
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Z R4 BAEIE (OA) ENGF

m OAETIL(Syb, ¥HR) TEEBIRMK - E
A D DONGFIRH | /B IECR &8N E R DNGF
EFDZRANEML TN

‘Wu Z, Nagata K, Tijima T. Histochem Cell Biol 2000;114:453-9. 53,
Ke R, Li X, Kroin JS, et al. Ann Rheum Dis 2016;75:2133-41.

» BEIROENIEWT, BETR, BIR. BRE
BATER. ERB DONGFREA EFL TV

Aloe L, Tuveri MA, Carcassi U, et al. Arthritis & Rheumatism 1992;35:351-5.

» NGFORAHINIER S (Tvh) TREFEFHRT S
A CEEDIERN RSN

Ashraf S, Mapp PI, Burston J, et al. Ann Rheum Dis 2014;73:1710-8

m OAETIL(XIR) TNGELERE EFEHHEE

Ke R, Li X, Kroin JS, et al. Ann Rheum Dis 2016;75:2133—41

LR RRERIE D A DB ET R FNGFRE

Isola M, Ferrari V, Miolo A, et al. Nerve growth factor concentrations
in the synovial fluid from healthy dogs and dogs with secondary
osteoarthritis. Vet Comp Orthop Traumatol 2011; 24(04): 279-284.

BEX (n=12) . SHEBIT (n=16) . OATIBMERIT
(n=22) DBAETRFNGFREZBIE LT,

n BEER:3.65 + 2.18 pg/ml

n BMEIT 645 £ 2.45 pg/ml

= OATIEMREST:20.19 £ 17.51 pg/ml &
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Yu KA. Res Vet Sci. 2023 Jan 25;156:29-35.
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