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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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ACVIM consensus statement guidelines for the diagnosis,
classification, treatment, and monitoring of pulmonary
hypertension in dogs.
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#Although “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 ic bronchitis and
‘emphysema. Both cause airflow limitation and dyspnea in people. Canine chronic bronchitis by itself (ie, without concurrent bronchomalacia) does not
cause airflow limitation leading to increased expiratory respiratory effort and emphysema s very rare in dogs, thus the term COPD is inappropriate to use
in this species. Tracheal and mainstem bronchial collapse and bronchomalacia are common causes of obstructive airway disorders; however, referenced
studies proving they cause PH are somewhat imited by many reported dogs having comorbid conditions also known to cause PH.
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Idiopathic Pulmonary Fibrosis
in West Highland White Terriers

J Vet Intern Med 200620912-520

Doppler Echocardiographic Prediction of Pulmonary Hypertension in
West Highland White Terriers with Chronic Pulmonary Disease

Karsten E. Schober and Hanno Baade

Table 1. Patient characteristics.

Dogs WHWT Boxers WHWT Interstitial
il * M PR Clinical Status Healthy Healthy Pulmonary Discase
Henna P. Heikkila LEUHIB, bvm®, Minna M Rajamakl' DVM, Pb Group Control (1) Control (11) Normal PAP (IlIA)  Unknown PAP (111B) PH (111C)
N 41 32 7 18
KEYWORDS Age (years) 60 (0.6-127) 23 (0.4-8.0) 9.8" (5.5-15.0) 10.2° (3.0-14.0) 110" (5.8-13.0)
Sex (female/male)’ 1229 18/14° 34 919" 911"
* Dog ¢ Interstitial lung disease ® Bronchoalveolar lavage ® Arterial blood gases 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)
* HRCT e Biomarker PR" 3 12 1 2 15
PR (m/s) 080 (0.24 1.15) 055 (0.41 1.12) 192 (n.d.) 142 (0.95 1.88) 2417 (0.55 3.83)
TR 14 10 0 2
. TR (mis) 184 (1.00-3.05) 273 (266 3.01) 297 (0.98 3.05) nd 3.95" (323 5.44)
Vet Clin Small Anim 44 (2014) 129-142
http:/dx.doi.org/10.1016/j.cvsm.2013.08.003 vetsmall.theclinics.com
0195-5616/14/$ - see front matter © 2014 Elsevier Inc. All rights reserved.
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fibrosis in West Highland white terriers

TABLET
Grade Lungpattern
Grade 0 (normal) Normalung.
Grade 1 (mildseverity) Ground glasspattern
Grade 2 (moderate severity) Mosaics
honeycombi nodular pattern
[

CT Scores

1 2 3

Clinical Scores

25

J. Comp. Path. 2015, Vol. 11, 303-313 Available online at www.sciencedirect.com
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SPONTANEOUSLY ARISING DISEASE

The Histopathology of Idiopathic Pulmonary
Fibrosis in West Highland White Terriers Shares
Features of Both Non-specific Interstitial
Pneumonia and Usual Interstitial Pneumonia
in Man

P. Syrji", H. P. Heikkila', L. Lilja-Maula', E. Krafft', C. Clercx’,
M. J. Day/, M. Ronty’, M. Myllirniemi’ and M. M. Rajamaki'

5 The Veterinary Journal ﬁ"

keview
Interstitial lung diseases in dogs and cats part I: The idiopathic )
interstitial pneumonias
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Familial
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Secondary causes
+ Drugs
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ILD : EE &R (mens]

IPs : FERE AR

UIP : BEBIEE MM (fibrotic ILD, IPF?)
NSIP : I RMRME R

COP : R BHILMH X
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Contrasting Clinical Features of

Features uip DIP RB-ILD | AIP NSIP cop

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

Onset idi idi idi Acute Acute or
insidious subacute

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

smoking thirds known

Mortality rate (mean 68% (5-6 yr) | 27% 0% 62% (1- | #25%in 10 yr| 10%in 5 yr

survival) (12yr) 2 mo)

Response to steroids Poor Good Good Poor Good Excellent

Complete recovery No Yes Yes Yes, Yes Yes (£70% of

possible rarely patients)

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

Radiology: Volume 272: Number 2—hugust 2014 = radiolgy.rsna.org

Cumulative proportion surviving
f

[ 50 100 150 200 250
Follow up time (months)
Figure 5 Kapan-Melersunvival curves orgatents wit UP patrn (1= 17,
id ), possile UIP pate (n = 24, dotted ine), ISP pater (1=
13, dashed i) and NSIPpatem (2= 56, dashed and doted ine).
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A syndrome of severe diopathic pulmonary

parenchymal disease with pulmonary hypertension
in Pekingese

fering from a respiratory crisis at the time of death. An
additional two dogs were euthanized due to the grave
prognosis (mortality rate 77%). The recorded clinical signs
in the medical record at the time of the death were either
syncope or dyspnea. At the time of sampling completion

the median survival during the 3-year period was 60 days
(IQR 9-210 days).
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- XHERRE:
1088
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-PHE:
*315F — 27% (PTE28R, Ei{&F R28EZ/R)
-5F iR :13.9 5% (#EEH 9.2-17.6)
{45 :6.8 kg (85HH 2.4-34.3)
R :RF=—X (6), WHWT (3), FI7 (3) &
- BRERTERMR

- ke 10/27 (37%)
-BDTFE  8/27 (30%)
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-PHE$:
(BB FRMAE : 21/27 (78%)

- BERXIRIRE

- MBOREFRE 13/27 (48%)
(REXZ/MA /MRS —>)

SLDIO—RE
-TRV(mis)  4.2(3.78-4.9)
- MPA/Ao 1.2(1.1-1.42)
- RPADi (%) 16.7 (12.4-19.2)
- ATIET 0.25 (0.19-0.29)
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-PHE%:
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TRV24.2 0.029 2.91 1.06-7.96
BOTL2BIE 0.085 2.92 0.92-9.26
Parenchymal band 0.965 1.02 0.32-3.12
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Japanese guideline for the treatment of idiopathic
pulmonary fibrosis

5. Clinical Questions Q1-Q17

5.1. Clinical Question 1: Should patients with IPF be treated with
corticosteroid monotherapy?

We recommend strongly that patients with IPF in the chronic phase should not be
treated with corticosteroid monotherapy.

47

48




Table 33 Recommendations for pulmonary
hypertension due to lung diseases

Class* [ Levet® | Ret

Echocardiography i recommended for

the non-imasie dagrostic assessment. (B0 03,
of suspected PH in patents with lung, 08
sexse

Referra o an expert centre is

gystuncrion

[The optimsl trestment o the underlying|
lung disease, incloding long-term O,

therapy in patents with chroric '
ypoxaeria, is recommended in

Referrs o PH expert center should be
considered for patents with signs of
severe Pisevere RV faiure for
indiidual-based restment

RHC i notrecommended or suspected
PH in patents with lung diseae, unless
therapeutc consequences are to be
expected (e lung transplanation, 169
aternative dagnoses such as PAH o
|CTEPH, potential enrolment i a cinical
i)

The use of drugs pproved for PAH is

1
ot recommended in ptiens vih PH p

6

2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension
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of 'y gas with nitric oxide inhalation
in chronic obstructive pulmonary disease

The Lancet: Feb 17.1996: 347.8999: PréOuest

Joan A Barbera, Niria Roger, Josep Roca, Irene Rovira, Timothy W Higenbottam, Robert Rodriguez Rolsin
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N \‘ Ghofrani, H. A et al.:Nat Rev| D 5(8) :689, y
R i @%1 (@ { k o oo S NO/GMP
oxygon (P20, in patints with COPD TN
[ Resoidoo B ¢ Respirology (2015) 20, 805-812 @Esc ESC/ERS GUIDELINES
T doi: 10.111Vresp.12530
ORIGINAL ARTICLE - . .
2022 ESC/ERS Guidelines for the diagnosis and
Multiinstitutional retrospective cohort study of patients with :
severe pulmonary hypertension associated with e —— treatment of pulmonary hypertension
o survival Developed by the task force for the diagnosis and treatment of
oo TANABE, 2 Heovu TANIGUCHL? oo TSUJINO.* Fuaes SAKAMAKLS Nowak EMOTO," 1.0 pulmonary hypertension of the European Society of Cardiology
R KA K T M ANADKA M NS A ) (ESC) and the European Respiratory Society (ERS).
08
With PDE-51 Recommendation Table 23B
06
GRADE
04 " - o
Severe PH (mPAP >35 mmHg) Without PDES! Recommendations Quality of Strength of Class®  Level!
. ‘evidence recommendation
Retrospective 0.2
PDESis may be considered in patients with severe PH associated with ILD Very low Conditional b c
0.0 s . . . . s : (individual decision-making in PH centres)
o 1 2 3 4 5 6 7 The use of PDESis in patients with ILD and non-severe PHis not recommended Very low Conditional e
Subjects n Years
WthPDESI 45 34 23 16 8 4 4 4
withoutPDESI 25 11 6 3 2 2
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ACVIM ¢ idelines for the di i
classification, treatment, and monitoring of pulmonary
hypertension in dogs

Carol Re
Elizabeth Rozanski
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ero’ @ | Lance C. Visser’© | Heidi B. Kellihan® | Isabelle Masseau® |
| Cécile Clerex® | Kurt Williams” | Jonathan Abbott®® |
| Brian A. Scansen'®’

7.33 | Group 3 PH secondary to respiratory
disease, hypoxia, or both

In people, for the same reasons noted for group 2 PH, the use of PH-
specific treatments for group 3 PH are not routinely recommended.?**
In contrast, in dogs with group 3 PH, there may be benefit to addi-
tional PH-specific treatment during or after treatment for underlying
pulmonary disease. In a recent study of dogs with diverse causes of
group 3 PH, administration of PDESi was the only independent pre-
dictor of survival in a multivariable analysis.”*

T20. A PDESi is recommended in group 3 dogs. 425284205210

o Consensus in 7/7 members of the panel and 5/5 advisory reviewers

may be benefit?

m

Journl o Veterinary teral Mecicine ACYIM 60
Clinical features and outcome in 25 dogs with respiratory- *
associated pulmonary hypertension treated with sildenafil
LynelleR Jobmson | Joshus . tem
401
TABLE 2 Distribution and combinations of suspected respiratory g
causes of pulmonary hypertension in 22 dogs of this study H
a2
Number of g
affected dogs
. 20
Interstital lung disease g
Interstital lung disease + BOAS 1
Interstitial lung disease + tracheobronchomalacia 1
Tracheobronchomalacia 4
Tracheobronchomalacia + BOAS + inflammation 1 \
Tracheobronchomalacia + BOAS 1 Pre-sildenafil Post-sildenafil
Tracheobronchomalacia + inflammation 1
FIGURE 1 Quality of life (QOL) scores out of a maximum of
Tracheobronchomalacia + infection : 85 points before and after 1 month of treatment with sidenail
Infection 1 (n = 15). Aithough 4 dogs demonstrated a worsening in QOL as.
BOAS + infection 1 indicated by an increased score, overall values were significantly
sons N lower postireatment, *P = 002
Inflammation (eosinophilc) 1
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2022 ESC/ERS Guidelines for the diagnosis and
treatment of pulmonary hypertension

puimonary hypertension of the European Socery of Cardialogy
{E5C) and ¢he European Respiratory Society (ERS).

Recommendations Quality of
evidence

PDESIs may be considered in patients with severe PH associated with ILD Very low

(individual decision-making in PH centres)

The use of PDESis n patients with ILD and non-severe PHs not recommended Very low

Inhaled treprostinil may be considered in patients with PH associated with LD
The use of ambrisentan is not recommended in patients with PH associated with IPF"**
The use of riociguat s not recommended in patients with PH associated with IIP'®'

The use of PAH medication is not recommended in patients with lung disease and non-severe PH®

GRADE

Strength of Class®  Level®

recommendation

Conditional i ©

Conditional

o

[ B

N ENGL) MED 384i4 NEJM.ORG JANUARY 28, 2021

Inhaled Treprostinil in Pulmonary Hypertension
ue to Interstitial Lung Disease

o Observed * MMRM @ MCMC

' o oA . 30, g5 Inhaled 12)
> treprostinil

Change from Baseline (m)
°

[
-15
0 4 8 12 16
Week

Figure 2. Mean Change from Baseline in Peak 6-Minute Walk Distance
through Week 16.
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Efficcy,safet, and pharmacokinetcs ofihaled reprostinil in Japanese
petents with pulmonary hypertension associted with inerstal

Tung discase

Table 2
Hemodynamic parameters (n = 20),

Bascline Week 16

Change from baseline to Week
16

Post-inhalation

Post-inhalation

Pre-
inhalation

15 min 30min_ Best Best

Mean 5D Mean£SD  Mean:  Mean Meant  Mean £ SD (95%CI)

sD s sp
PVRI (Wood unitsm® 97450 93459 6033  60£29 56432  41£37(58t0-24)
PVR (Wood units) 59431 56436 3722 37£20 35421  -24423(-3510-13)
mPAP (mimHig) 333471 387499 267467 263472 257467 —7.6+72(-11010-42)
€O (1/min) 44408 43409 48510 49410 06+08(021009)
Cardiac index (L/min/ 26405 26405 29406 30406 03050011005
)

SVR (Wood units) 281468 235471 197463  -34+40(-5310-16)
SVRI(Wood unitsm?)  383+108 389111 335485 324486 -59+65(-9.010-29)
PAWP (mmHg) 91433 106436 94440  04+32(-111019)
MRAP (mmtig) 44434 46433 27425  -17426(-29t0-08)
V02 (%) 684:62  681+78 680465 04444 (-25017)
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