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Indications for mechanical ventilation
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Indications and outcome associated with positive-pressure Retrospective evaluation of the outcome and prognosis of

ventilation in dogs and cats: 127 cases undergoing positive pressure ventilation due to cardiac and
noncardiac causes in dogs and cats (2019-2020): 101 cases

Laura A. Cagle DVM, DACVECC! Kate Hopper BVSc, PhD, DACVECC? |

Steven E. Epstein DVM, DACVECC? Nama Oppenheimer DVM! © | Efrat Kelmer DVM, MS, DACVECC, DECVECC!

LEnERZE © s, FmzkfE, ARDS7Z: & lLBERSICHEM P OO T EEDERE

BEEEICH A b 5T, P/FE <300 #IM%E (PaO, < 60 mmHg)
+7-13S/FE<315

2. SREE A R MAE (PaCO, > 60

PaC 1&&%[&1& Pa02<60mmHg\ P/F ratio < 300
2Ny 2. S ixEgH AMTE : PaCO,>60mmHg
3. EEDOE AR, BB, F7/—EEXEDEHIE



o ELSERYRAFAEERD. IROFTERSHWE
Pa0, < 14 FTWBhERTBIE
HiELAEWEEFRB?

®
PaO,DEAE WMEE ., MRFIC/ILSADBEIAITTLT, .@. ® e -¢D
EROMRICTD BRI S N TUL S IRRE L .‘ ¢

@

BIEPBEWEEFI LB ?
PaO,DfEMMELNE | MRFDERZDARE L T2 IREE

AE T iE
PaO,l3. RN o MR%EFREXL T, MR AT TRIE







Spoz2 !

‘ SpOz()
\f\/\/\/\/\/\,\/\,\/\,\/\/\/\,\/\/\/\ p B

" ARY 200 »

¥EoEK X =2 — D FENFEERD B DEN

\\ «‘yQ\



1B - Pa0,<60mmHg  =Sp0, 90%

1T=H
R
il
St
=~

100 -
90
75
Sp02 [%]
. 12214 8-
1
0 40 60 100

— “‘ cHO0S4 3 - pRCSs0e -
/ "'—z;‘,? v,-';:;\‘“ A"
PaOZ[mm Hg] . il g 1,/ y Y ’_
sz --ﬂ....-- -

e 10:29




04C0, FtCO, & It

EtCO,
35-38mmHg

PACO,
CO, A0mmHg

FER iR~ g

PaC02
40mmHg

fEhik & v

PvCO,
AommHg

fhigEMmeE



AN T REIN OB AE

Caglen Oppenheimer b

2020 2020

2{k AR & FER R & fiiZk BE Z Dt =

%ﬁlﬂ;ﬁg& 25%(32/127)  23%(23/99)  32%(9/28) | 66% (33/50)  35% (18/51)

£ 7R

e 22%(28/127) 23%(23/99)  21%(6/28) 54% (27/50) 26% (13/51)




Received: 11 August 2020 ‘ Revised: 31 December 2020 Accepted: 14 January 2021

DOI:10.1111/vec.13176

e
RETROSPECTIVE STUDY sz | Q) WILEY

N > —+
\ E_E-ll N —[)\ \ — Indications and outcome associated with positive-pressure
70N / I:' ST ] \/g\ ventilation in dogs and cats: 127 cases
Laura A. Cagle DVM, DACVECC'® | Kate Hopper BVSc, PhD, DACVECC? |

= 2 < &2 Steven E. Epstein DVM, DACVECC?’
= z N TABLE 4  Association of factor with ful ingin 111 d. d 16 cat: ivi iti tilation (PPV)
ssoclation of ractor with successtul weaning in 0gS an cats recelving positive-pressure ventilation
7N —

20T

il

Successful weaning (n = 32) No weaning (n = 95) P-value
Species
-1 K 0 All patients 25% (32/127) 72% (95/127) 0.35
Hrl-_l K 2 8 A) (1 6 /5 8) Dogs 27% (30/111) 73% (81/111)
Cats 12% (2/16) 88% (14/16)

Indication for PPV (category)
E 7!%& 0) H_I_E \' 95 % 3 O (y (8/ 2 7 ) Pulmonary 23% (23/99) 77% (76/99) 034
70N 0 Non-pulmonary 32% (9/28) 68% (19/28)

Primary disease process

-
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&

~ - o / Pulmonary
/ LJ\ H I-Ij @\* E Tﬁ 0 O/O ( O/ 1 2) Pneumonia 28% (16/58) 72% (42/58) 0.68
Multiple pulmonary diseases 30% (8/27) 70% (19/27) 0.62
Postcardiopulmonary resuscitation 0% (0/12) 100% (12/12) 0.03
~ EI \é H—l— }(HE 3 3 cy ( 1 ) Cardiogenic pulmonary edema 33% (5/15) 67% (10/15) 0.53
/ LJ\ )N\ m 7 0 5/ 5 Acute respiratory distress syndrome 8% (1/13) 92% (12/13) 0.18
Unidentified pulmonary disease 11%(1/9) 89% (8/9) 045
% ) \i H¥ H& e = E T_ 1]1E$ 8 O/ ( 1/ 1 3) zlt?sll:i:iizsenic edema from upper airway 43% (3/7) 57% (4/7) 0.37
/70N %% L— IE % O Neurogenic pulmonary edema 33% (1/3) 67% (2/3)
Pulmonary contusions 100% (2/2) 0% (0/2)
L_F:l: %ll‘ﬁz H_I_ ;—'— % 0 Uremic pneumonitis 50% (1/2) 50% (1/2)
N I-h % FTEN 1 1 /0 ( 1 / 9) Pulmonary hemorrhage 100% (1/1) 0% (0/1)
Transfusion lung injury 100% (1/1) 0% (0/1)
Pulmonary adenocarcinoma 0% (0/1) 100% (1/1)

—_— \E F ﬁ ﬁ C - i % 3F o E ) ‘i \\T"/ HE 4 3 Cy (3 7) Intrathoracic mass (cr % %
T 1 yptococcus) 0% (0/1) 100% (1/1)
-J:- )( \Jl—— 7-]_ S V- / LJ\ 7N / 3 0 / Pulmonary metastatic sarcoma 0% (0/1) 100% (1/1)

Nonpulmonary disease”

2 18 i 0 Intracranial disease 33% (4/12) 67% (8/12) 0.50 F
*$ %:t}ﬁ iﬂm 7}< HE 3 3 A) ( 1 / 3) Cervical myelopathy 20% (1/5) 80% (4/5) 0.78 E
Facilitation of anesthesia 80% (4/5) 20% (1/5) 0.01

Postcardiopulmonary resuscitation 0% (0/3) 100% (3/3) 0.57 >
H—'— }A| A ,T’E 1 O O o/ 2 / 2 Septic shock 0% (0/1) 100% (1/1)
I-l-'l 5/5 O Neuromuscular disease 0% (0/1) 100% (2/2)

Brachycephalic dogs

auiguQ Ao o (st

== I - K 0 Brachycephalic dogs 46% (12/26) 54% (14/26) 002
7j< ﬂ l E rlj K 5 0 Nonbrachycephalic dogs 21% (18/85) 79% (67/85)
Duration of PPV
PPV>24h 38% (26/67) 62% (41/67) 0.0002
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PPV <24h 10% (6/60) 90% (54/60)
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TABLE 4 Association of factor with successful weaning in 111 dogs and 16 cats receiving positive-pressure ventilation (PPV)

Successful weaning (n = 32) No weaning (n = 95) P-value
Species
Al patients 25% (32/127) 72% (95/127) 0.35
Dogs 27%(30/111) 73%(81/111)
Cats 12% (2/16) 88% (14/16)
Indication for PPV (category)
Pulmonary 23%(23/99) 77%(76/99) 0.34
Non-pulmonary 32% (9/28) 68% (19/28)
Primary disease process
Pulmonary
Pneumonia 28% (16/58) 72% (42/58) 0.68
Multiple pulmonary diseases 30% (8/27) 70% (19/27) 0.62
Postcardiopulmonary resuscitation 0% (0/12) 100% (12/12) 0.03
Cardiogenic pulmonary edema 33% (5/15) 67% (10/15) 0.53
Acute respiratory distress syndrome 8% (1/13) 92% (12/13) 0.18
Unidentified pulmonary disease 11%(1/9) 89% (8/9) 045
Noncardiogenic edema from upper airway 43% (3/7) 57% (4/7) 0.37
obstruction
Neurogenic pulmonary edema 33% (1/3) 67% (2/3)
Pulmonary contusions 100% (2/2) 0% (0/2)
Uremic pneumonitis 50% (1/2) 50% (1/2)
Pulmonary hemorrhage 100% (1/1) 0% (0/1)
Transfusion lung injury 100% (1/1) 0% (0/1)
Pulmonary adenocarcinoma 0% (0/1) 100% (1/1)
Intrathoracic mass (cryptococcus) 0% (0/1) 100% (1/1)
Pulmonary metastatic sarcoma 0% (0/1) 100% (1/1)
Nonpulmonary disease”
Intracranial disease 33% (4/12) 67% (8/12) 0.50 )
Cervical myelopathy 20% (1/5) 80% (4/5) 0.78 E
Facilitation of anesthesia 80% (4/5) 20% (1/5) 0.01
Postcardiopulmonary resuscitation 0% (0/3) 100% (3/3) 0.57 >
Septic shock 0% (0/1) 100% (1/1)
Neuromuscular disease 0% (0/1) 100% (2/2) g
Brachycephalic dogs §
Brachycephalic dogs 46% (12/26) 54% (14/26) 0.02 g
Nonbrachycephalic dogs 21% (18/85) 79% (67/85)
Duration of PPV H
PPV>24h 38% (26/67) 62% (41/67) 0.0002 Z
PPV <24h 10% (6/60) 90% (54/60) Z
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PPV patients 2 96 hours

Ventilator-Associated Events (VAE)

After period of stability or improvement on the ventilator, the patient has at least one of the following
indicators of worsening oxygenation:

1) FiO; values increase 2 0.20 over the daily minimum FiO: in the preceding 2 days
2) PEEP values increase by = 3 cmH;0 over the daily minimum PEEP in the preceding 2 days

Ventilator-Associated Condition (VAC)

On or after day 3 of mechanical ventilation and within 2 days before or after the onset of worsening oxygenation:
1) Temperature > 39°C or < 38°C OR WBC count = 16,000 cells/ 1l or < 6,000 cells/1l or > 3% bands (dogs)

1) Temperature > 40°C or < 38°C OR WBC count = 19,000 cells/ul or < 5,000 cells/pl (cats)
AND
2) Anew antimicrobial agent(s) is started

Infection-related Ventilator-Associated Complication (IVAC)

One of the following criteria:
1) Criterion 1: Positive culture on one of the following specimens:
* Endotracheal aspirate = 10° CFU/mi
e Bronchoahveolar kavage, = 10" CFU/mi
e Lungtissue, = 10°CFU/g
* Protected spedimen brush, = 10" CFU/mi
2) Criterion 2: Purulent respiratory secretions (defined as secretions from the lungs, bronchi, or trachea that
contain = 25 neutrophils and < 10 squamous epithelial cells per low power field [x100] PLUS organism
identified from one of the following specimens:
e Endotracheal aspirate
* Bronchoaiveolar lavage
* Lungtissue
* Protected spedmen brush
3) Criterion 3: One of the following positive tests
* Organism identified from pleural effusion (NOT from an indweling chest tube)
* Lung histopatholagy, defined as 1) abscess formation or fod of consolidation with intense neutrophil accumulation in bronchioles and
alveoli; 2) evidence of lung parenchyma invasion by fungi fhyphae, pseudchyphae ar yeast forma); 3) evidence of infection based on
results of immunohistochemical assays, cytalogy, or microscapy performed on lung tissue.
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Possible Ventilator-Associated Pneumonia
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