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Introduction
Mechanical Ventilation (MV) can be lifesaving and is becoming increasingly available 

in veterinary medicine [1]. MV is indicated in cases of; 1) severe hypoxemia despite oxygen 
therapy (hypoxemic or type 1 respiratory failure), 2) severe hypoventilation despite therapy 
(hypercapnic or type 2 respiratory failure), or 3) excessive respiratory effort with impending 
respiratory fatigue and failure [2]. While a growing number of articles have been published in 
the past decade, the evidence of MV in dogs and cats is still limited. Management of patients 
on MV can be challenging and requires intensive care and monitoring [2]. This increases the 
commitment of veterinarians, nurses and the owner as well as considerably increasing the 
associated cost. The appropriate informed consent, therefore, is particularly important for 
the management of MV cases. The purpose of this article is to review the available evidence of 
prognosis with MV in dogs and cats to help informed decision-making.

Discussion
The overall survival rate with MV in dogs and cats is generally poor and is reported to 

be 15-33% [3-6]. However, a large proportion of non-survivors were euthanized [4-6]. Due 
to the retrospective nature of the studies, the reasons for euthanasia could not always be 
determined; and thus, the financial reason could not be ruled out. Those studies found an 
association between higher PaO2:FiO2 (P: F) ratio and survival, which likely indicated that 
better lung function was associated with a higher chance for survival. Similarly, the survival 
rates were higher in cases with non-pulmonary disease compared to those with pulmonary 
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Abstract
Mechanical Ventilation (MV) is becoming increasingly available as a lifesaving tool in veterinary medicine. 
Informed decision-making is particularly important because of the labor intensity and the associated 
cost, and the prognosis is one of the major factors for the owner to consider. The overall survival rate 
with MV in heterogenous populations of dogs and cats was reported to be between 15-33%. However, 
this is widely varied depending on the underlying diseases process. Moreover, euthanasia accounted for 
a large proportion of non-survivors and the reasons potentially included financial aspects. This needs 
to be considered for interpretation of the results. MV from hypoxemic respiratory failure and patients 
with worse pulmonary function tended to have an unfavorable outcome, with the mortality rate of 
Acute Respiratory Distress Syndrome (ARDS), for example, up to 90%. However, patients with left-sided 
congestive heart failure had a better short-term outcome compared to other causes, likely because 
rapid improvement of pulmonary function is possible with pharmacological treatment. Patients with 
neuromuscular diseases such as tick paralysis and snake envenomation tended to have more favorable 
outcome compared to pulmonary disease because hypercapnic respiratory failure is more common. 
Pneumonia was the leading underlying disease for MV in puppies and brachycephalic dogs and survival 
rate of brachycephalic dogs might be lower compared to other breeds of dogs. The prognosis associated 
with the underlying causes should be the focus for the decision-making process rather than the general 
prognosis with MV. Moreover, further studies of ventilator strategies are required in dogs and cats which 
may give insights into improving patient outcomes. 
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disease, although this was not the case in the most recent study. 
The durations of MV between the disease groups were not different 
[3,4,6]. However, one study showed that animals with pulmonary 

disease had better outcome with the long-term (>24 hours) MV 
when compared to the short-term (<24 hours) MV [4]. Other 
reported prognostic factors are summarized in Table 1. 

Table 1: Reported factors associated with the outcome in each study in MV in dogs and cats.
RF: Respiratory Failure, MV: Mechanical Ventilation; PIP: Peak Inspiratory Pressure, RR: Respiratory Rate, LSCHF: Left-Sided 
Congestive Heart Failure

Reference Population Factors Outcome

[3] Dogs and cats Younger age, higher P:F ratio, lower initial PEEP, type 2 RF Successful weaning from MV

Younger age, type 2 RF, higher initial P:F ratio, higher 
P:F ratio at weaning, lower initial PEEP, lower PEEP at 

weaning
Survival

[4] Dogs and cats
Long-term ventilation, brachycephalic dogs, higher P:F 
ratio, higher S:F ratio, lower SOFA score, lower APPLE 

score
Successful weaning from MV

[5] Cats Lower plasma glucose, longer duration of MV Survival

[6] Dogs

Lung contusion, younger age, higher P:F ratio, higher CtO2, 
higher blood pH at weaning, lower PaCO2 at weaning, 

lower PIP at weaning, lower RR at weaning, lower FiO2 at 
weaning 

Survival

[7] Dogs with LSCHF No azotemia, no hyperkalemia, no CPR, lower PEEP, longer 
duration of hospitalization, Survival

Cats with LSCHF Longer duration of hospitalization Survival 

[8] Dogs and cats with LSCHF No azotemia Survival 

[15] Dogs and cats with tick paralysis Type 2 RF Survival

[17] Dogs less than 12months of age Longer duration of MV, non-brachycephalic breeds Survival

[18] Brachycephalic dogs Higher P:F ratio at weaning Successful weaning from MV

The studies examined thus far included heterogeneous 
populations with a variety of underlying diseases. Some other 
studies assessed more specific populations with MV. One study 
compared cardiac cause for MV with others [7]. The study revealed 
that the duration of MV was significantly shorter in Left-Sided 
Congestive Heart Failure (LCHF) patients compared to controls, 
which included all other diseases for the use of MV, and significantly 
higher proportion of patients from the LSCHF group survived to 
hospital discharge compared to the control group (54% VS 26%) [7]. 
An older case series of LSCHF on MV also showed a similar survival 
rate (62.5%) [8]. Pharmacological therapy for LSCHF, including 
diuretics, potentially allows rapid improvement of the pulmonary 
function; and therefore, could lead to shorter duration of MV, while 
other pulmonary diseases, such as ARDS and pneumonia, require 
longer duration for the lung condition to improve. On the other 
hand, the long-term survival was significantly longer in the control 
group compared to the LSCHF group [7]. This is likely because 
many patients in the control group had curable conditions such as 
pneumonia whereas those in the LSCHF group typically had chronic 
uncurable diseases. 

Acute Respiratory Distress Syndrome (ARDS) has high 
mortality rates in both human and veterinary medicine and MV is 
an essential part of its management in humans [9-11]. In a recent 
retrospective study in dogs and cats, MV was recommended in 86% 
of cases, although the owner declined it in 43% of those cases and 
only 1 dog survived to hospital discharge among them [10]. Among 
those that received MV, only 19% managed to be weaned from MV 

[10]. The overall mortality rate of the study was 86% [10]. An older, 
smaller retrospective study reported a comparable mortality rate 
of 90% [11].

The neurotoxin from the salivary gland of I.holocyclus (‘paralysis 
tick’) in Australia is known to cause lower motor neuron signs and 
can lead to respiratory failure [12,13]. In a retrospective study in 
cats, MV was deemed to be required in 6% of cases, whereas such 
data is not available for dogs [14]. Eighteen percent of those that 
went on to MV, died in this study [14]. Another study investigated 
outcomes of MV in dogs and cats with tick paralysis and reported 
the overall mortality rate of 36.1%. However, 40.9% of those deaths 
were euthanasia because of financial reasons. Similar to other 
studies, hypoxemic respiratory failure had significantly lower 
survival rates compared to hypercapnic respiratory failure (52.6% 
vs 90.5% excluding euthanasia because of financial reasons, p=0.01) 
[15]. Snake envenomation can also cause hypercapnic respiratory 
failure and require MV. The median incidence requiring MV in 
snake envenomation was reported to be 13% and the survival rate 
with MV ranged between 66% - 91.7% depending on the geography 
and species of snake [16]. 

A study investigated the outcome with MV in dogs of less than 
12 months of age. Pneumonia and non-cardiogenic pulmonary 
edema were the most common causes and composed more than 
50% of cases. The survival rate in this study was 39% and was 
associated with the longer duration on MV [17]. Lastly, one study 
investigated outcomes in brachycephalic dogs requiring MV. This 
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study found that brachycephalic dogs were more likely to be on 
MV when compared to non-brachycephalic breeds of dogs in ICU, 
with aspiration pneumonia being the most common pathology. 
The overall survival rate in this study was 27% and higher P:F 
ratio was associated with successful weaning from MV, which is 
comparable to pulmonary causes of other studies [18]. However, 
the aforementioned study in puppies showed lower survival rate in 
brachycephalic breeds than non-brachycephalic breeds [17].

The major limitation of these studies is the retrospective 
nature (1-18). Lung protective strategies of MV have developed 
over decades to prevent ventilator-induced lung injury (VILI) and 
the associated worse outcome in human [19]. Because of limited 
species-specific evidence, the strategy of MV in dogs and cats 
largely relies on human evidence as well as clinicians’ experience, 
with very few studies to evaluate whether this is appropriate in 
our patient population. In addition, to the author’s knowledge, 
there is no clinical study of VILI in dogs and cats. Many of the 
aforementioned studies reported ventilator setting variables 
[3-5,10,11,18]. However, due to the retrospective nature, no 
meaningful conclusion could be made. It is possible that certain MV 
strategies would improve the patient outcome and further studies 
are warranted to investigate this in our patient population. 

Conclusion
The prognosis with MV in dogs and cats is generally poor. 

However, the prognosis is more largely related to the underlying 
disease process and likely associated with pulmonary function. 
This needs to be emphasized in discussion with the owner for 
decision-making rather than focusing on the general prognosis 
with MV. Further studies of ventilation strategies are warranted in 
dogs and cats.
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