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Introduction: We developed evidence-based recommendations for prehospital evaluation and treatment of adult 
patients with respiratory distress. These recommendations are compared with current protocols used by the 33 
local emergency medical services agencies (LEMSA) in California.

Methods: We performed a review of the evidence in the prehospital treatment of adult patients with respiratory 
distress. The quality of evidence was rated and used to form guidelines. We then compared the respiratory distress 
protocols of each of the 33 LEMSAs for consistency with these recommendations. 
 
Results: PICO (population/problem, intervention, control group, outcome) questions investigated were treatment 
with oxygen, albuterol, ipratropium, steroids, nitroglycerin, furosemide, and non-invasive ventilation. Literature 
review revealed that oxygen titration to no more than 94-96% for most acutely ill medical patients and to 88-92% 
in patients with acute chronic obstructive pulmonary disease (COPD) exacerbation is associated with decreased 
mortality. In patients with bronchospastic disease, the data shows improved symptoms and peak flow rates after 
the administration of albuterol. There is limited data regarding prehospital use of ipratropium, and the benefit 
is less clear. The literature supports the use of systemic steroids in those with asthma and COPD to improve 
symptoms and decrease hospital admissions. There is weak evidence to support the use of nitrates in critically ill, 
hypertensive patients with acute pulmonary edema (APE) and moderate evidence that furosemide may be harmful 
if administered prehospital to patients with suspected APE. Non-invasive positive pressure ventilation (NIPPV) 
is shown in the literature to be safe and effective in the treatment of respiratory distress due to acute pulmonary 
edema, bronchospasm, and other conditions. It decreases both mortality and the need for intubation. Albuterol, 
nitroglycerin, and NIPPV were found in the protocols of every LEMSA. Ipratropium, furosemide, and oxygen 
titration were found in a proportion of the protocols, and steroids were not prescribed in any LEMSA protocol. 

Conclusion: Prehospital treatment of adult patients with respiratory distress varies widely across California. We 
present evidence-based recommendations for the prehospital treatment of undifferentiated adult patients with 
respiratory distress that will assist with standardizing management and may be useful for EMS medical directors 
when creating and revising protocols. [West J Emerg Med. 2020;21(4)848-856.]
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Population Health Research Capsule

What do we already know about this issue?
Adults with respiratory distress make up 6-12% 
of EMS transports and are older, sicker, and 
have a high mortality. Prehospital care has 
demonstrated a decrease in mortality.

What was the research question?
An evidence-based review will highlight 
treatments that benefit these patients and 
demonstrate areas that need more research.

What was the major finding of the study?
Reducing the variability and optimizing the 
prehospital care of the adult respiratory patient 
will decrease medical costs and improve survival.

How does this improve population health?
Nitrates in patients with acute pulmonary 
edema are likely helpful but have poor quality 
research to support them. 

INTRODUCTION
Adults with respiratory distress make up 6-12% of all 

patients transported by emergency medical services (EMS).1-3 
This subgroup of EMS patients is older and sicker than other 
transported patients and patients who arrive to the ED by other 
transport methods. A study of adults with dyspnea in Australia 
and New Zealand showed the average age is 74 years, 76% 
are admitted, 6% are intubated, and 6% of admitted patients 
do not survive to hospital discharge.4-6 Three diagnoses 
(pneumonia, heart failure, and chronic obstructive pulmonary 
disease [COPD] exacerbation) account for 60% of cases.4 

EMS personnel play a prominent role in triage, transport, 
and initial management of adult patients with respiratory distress. 
For these patients, Stiell et al demonstrated that, compared with 
Basic Life Support, Advanced Life Support-level prehospital 
care results in a decrease of mortality to 12.4% from 14.3% 
and a substantial improvement in symptom relief due to early 
therapeutic interventions.6 The delivery of early, targeted therapy 
by paramedics is often hindered by the diagnostic challenge of 
respiratory distress. Diagnostic accuracy of paramedics in patients 
with acute dyspnea has been shown to vary between 53% and 
77%.4,5,7-9 They perform better in patients with asthma or COPD 
and worse in patients with acute pulmonary edema (APE).4,5,7,10  

Without widely accepted guidelines, EMS care continues 
to vary greatly across the United States. In 2007 the Institute 
of Medicine report, “Emergency Medical Services at the 
Crossroads,” advocated for the development of evidence-based 
model prehospital protocols so that all patients would receive 
the current standard of care. Therefore, we aim to provide a 
summary of the evidence for prehospital treatment of adult 
patients with respiratory distress, and to assess the consistency 
of California protocols with respect to our recommendations.

METHODS
The state of California divides EMS care into 33 local 

EMS agencies (LEMSA). Each of these geographically divided 
governmental regulatory bodies has a set of medical control 
protocols in accordance with California EMS Authority scope of 
practice. Medical directors of those agencies, along with other 
EMS medical directors, make up the EMS Medical Directors 
Association of California (EMDAC). EMDAC supports the 
various agencies and makes recommendations to the California 
EMS Authority about policy, legislation, and scope of practice 
issues. In an effort to improve quality and decrease variability in 
EMS practice in California, EMDAC has endeavored to create 
evidence-based recommendations for EMS protocols.11-14 

A subcommittee of EMDAC, the Medical Advisory 
Committee, chose the elements that should be included in any 
protocol for an adult patient with respiratory distress. Searches 
of MEDLINE, MEDLINE Scopus, Web of Science, and the 
Cochrane Database were performed. All searches were limited 
to English-language sources, adults, and human studies. In 
addition, relevant articles from the bibliographies of included 
studies and more recent emergency department (ED) and 

prehospital articles identified by committee members and 
reviewers were included. When there was minimal prehospital 
research, the most pertinent ED data was reviewed.  

Additionally, the references of included papers were 
examined for additional studies. The interventions that were 
found in published prehospital and ED studies were then used 
to create clinical questions using the population, intervention, 
control group and outcome (PICO) format. Recommendations, 
based on the studies found, were created for each PICO question. 

The Medical Advisory Committee assigned levels of 
evidence (LOE) and graded their recommendations based on 
a tailored modification of the American College of Emergency 
Physicians clinical policymaking process.15 LOE (Table 1) were 
assigned based on the study design, including features such 
as data collection methods, randomization, blinding, outcome 

LOE Level Definition
I Randomized, controlled trials, prospective 

cohort studies, meta-analysis of randomized 
trials or prospective studies, or clinical 
guidelines/comprehensive review.

II Nonrandomized trials and retrospective studies.
III Case series, case reports, and expert consensus.

LOE, levels of evidence.

Table 1. Level of evidence definitions.
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measures and generalizability. (A brief summary of the reviewed 
studies is available in an electronic appendix.) After assigning 
LOE to the studies, these were translated to clinical grades of our 
recommendations using the standards described in Table 2.

In January 2019, we reviewed the protocols of all 33 
LEMSAs for comparison with our recommendations. We 
deemed institutional review board approval not necessary for 
this review of publicly available research and clinical protocols.

RESULTS
PICO Question: Does the titration of oxygen in patients with 
respiratory distress improve outcomes? 

Summary of Current Evidence
In both hospital and prehospital care, oxygen is among the 

most common therapies administered to patients. Excess oxygen, 
however, has been linked to central nervous system toxicity, 
coronary vasoconstriction, and acute lung injury.16 A number of 
publications and recommendations have addressed oxygen use 
and titration in medically and surgically ill adults.16-19 

Chu et al published one of the largest systematic reviews in 
Lancet using 25 randomized control trials that enrolled 16,037 
patients with sepsis, critical illness, stroke, trauma, myocardial 
infarction, cardiac arrest, and patients who required emergency 
surgery.16 They compared patients receiving a liberal oxygen 
strategy (median fraction of inspired oxygen [FiO2] of 0.52) 
with a conservative oxygen strategy (median FiO2 of 0.21). The 
study showed that patients treated with a liberal oxygen strategy 
had increased in-hospital mortality (relative risk [RR] 1.21; 
confidence interval [CI] 1.03-1.43) and 30-day mortality (RR 
1.14; CI 1.01-1.29) but showed similar morbidity. The authors 
concluded that supplemental oxygen may be harmful above 
peripheral capillary oxygen saturation (SpO2) 94-96%.16

Following the results published by Chu et al, the BMJ 
published clinical practice guidelines on oxygen management.17 
For patients receiving supplemental oxygen, it was recommended 
to aim for SpO2 no more than 96%. For patients with acute 
myocardial infarction and stroke, it was recommended to not 
start supplemental oxygen for SpO2 greater than or equal to 93% 
(strong recommendation, or greater than or equal to 90-92%, 
weak recommendation). The authors also recommend that a 
target SpO2 range of 90-94% seems reasonable for most patients 
and 88-92% for patients at risk of hypercapnic respiratory 
failure. Excluded are patients who require a higher oxygen target 
closer to 100% to treat an underlying medical condition such as 
pneumothorax, carbon monoxide poisoning, cluster headache, 
and sickle cell crisis.

Recommendation
Level B Recommendation

For patients who are receiving oxygen for respiratory 
distress, oxygen should be titrated to target SpO2 no more 
than 94-96%. This does not apply to those patients for whom 
100% oxygen is the treatment of the underlying disorder or 

for those who are being preoxygenated prior to advanced 
airway placement.

PICO Question: Does the prehospital titration of oxygen to 
patients with suspected COPD improve outcomes?

Summary of Current Evidence
A number of retrospective studies have demonstrated 

worse outcomes in patients with acute exacerbations of COPD 
treated with excessive oxygen such as higher rates of death, 
respiratory failure,20 or increased rates of respiratory acidosis.21 
A prehospital, cluster-randomized, controlled, parallel group 
trial of oxygen therapy in patients aged 35 years or older with 
suspected bronchospasm was performed.22 It compared titrated 
oxygen (SpO2 of 88-92%) to high flow oxygen regardless of 
SpO2. Titrated oxygen treatment significantly reduced mortality, 
hypercapnia, and respiratory acidosis compared with high flow 
oxygen in acute exacerbations of COPD.

Recommendation
Level A Recommendation

In prehospital patients with COPD exacerbations, oxygen 
should be titrated to a target of 88-92%.

PICO Question: In patients with suspected bronchospasm 
(asthma or COPD) in the prehospital environment, does 
prehospital administration of steroids have a benefit?

Summary of Current Evidence
Characterized by respiratory distress and wheezing, 

asthma and COPD are both diseases of pulmonary obstruction. 
They often are both treated in EMS using protocols for 
bronchospasm. In examining the literature supporting steroid 
use, however, the disease entities are usually studied separately. 

Asthma
A meta-analysis by Rowe et al examined studies on the 

administration of steroids during an asthma exacerbation and 

Level 
Recommendation Definition
A Prehospital recommendations with a strong 

degree of certainty based on one or more 
LOE I studies or multiple LOE II studies.

B Prehospital recommendations with a 
moderate degree of certainty based on 
one or more LOE II studies or multiple 
LOE III studies.

C Prehospital recommendations based on 
only poor quality or minimal LOE III studies 
or based on consensus.

LOE, levels of evidence.

Table 2. Recommendation definitions.
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its effect on pulmonary function, admission rates, and relapse 
rates.23 While having an equivalent effect on pulmonary 
function, steroids were effective at preventing relapse (odds 
ratio [OR] 0.15; Cl 0.05-0.44) and admissions in adults (OR 
0.47; 95% CI 0.27-0.79) and children. The authors concluded 
that steroids were an important part in the emergency 
treatment of asthma exacerbations.

In 1999, Lin et al published a randomized, double 
blind, controlled trial exploring the effect of 125 milligrams 
(mg) of intravenous (IV) methylprednisolone vs placebo 
in 60 patients who failed to completely respond after one 
nebulized albuterol treatment.24 They found that patients 
who received methylprednisolone showed statically greater 
improvement in pulmonary function, and an improvement 
that occurred faster than the control group. They concluded 
that steroids should be given early in the course of treatment 
of patients with asthma exacerbations.

A subsequent Cochrane review by Rowe et al in 2001 
examined studies looking at steroids in asthma treatment on 
the primary outcome of admission rates.25 They included 12 
studies in their analysis and found that when steroids were 
received within one hour of arrival to the ED, there was 
decrease in admission rates. This effect was first present 
two hours after steroid administration and most pronounced 
between 4-6 hours after administration.

In an attempt to explore whether the effect of systemic 
steroids extended to the prehospital arena, Knapp et al 
published a retrospective case review comparing admission 
rates in patients with moderate to severe asthma exacerbations 
who received 125 mg IV methylprednisolone via EMS 
compared to in the ED.26 They found that patients who 
received steroids via EMS had a lower admission rate (13% 
compared to 33%) and had a quicker resolution of symptoms 
(15 +/- 7 minutes compared to 40 +/- 22 minutes).

Chronic Obstructive Pulmonary Disease
In 2014, a Cochrane review by Walters et al examined 

the effect of systemic steroids on acute exacerbations 
of COPD.27 They identified 16 studies comparing orally 
or parenterally administered steroids with placebo in 
COPD treatment. While there was no mortality difference, 
they found high quality evidence that systemic steroids 
reduced the likelihood of treatment failure by over half 
(OR 0.48; CI 0.35-0.67). There was also moderate quality 
data that systemic steroids reduced the rate of relapse by 
one month and reduced total hospital length of stay in 
admitted patients. It also found that route of administration 
(parenteral vs oral) did not lead to any difference in 
primary outcomes of treatment failure, relapse, mortality, 
or any secondary outcome.27 This has been demonstrated 
by other studies as well. Lindenauer et al demonstrated 
oral low-dose steroids did not result in worse outcomes 
compared to high-dose IV steroids among hospitalized 
patients with COPD exacerbations.28 

We identified no prehospital studies that explored the use 
of steroids in patients with COPD exacerbations. The Cochrane 
review noted that about 1 in 6 patients experience an adverse 
effect from corticosteroid administration: the most common of 
these was hyperglycemia. This was higher in those doses given 
parenterally. There was a non-significant increase in psychiatric 
disturbance. Intensive care unit studies did not show significant 
increase in gastrointestinal bleeding, or hypertension.28

Recommendation
Level B Recommendation

In patients with suspected bronchospasm (asthma or COPD), 
systemic steroids (by mouth or IV) should be administered in the 
prehospital environment. 

PICO Question: Does the prehospital administration of albuterol 
to patients with suspected bronchospasm improve outcomes?

Summary of Current Evidence
The studies looking at the use of albuterol in patients 

with respiratory distress and suspected bronchospasm 
are limited.29-34 Many prehospital observational studies 
demonstrate the safety of prehospital use of nebulized 
albuterol and improvements in subjective symptoms and peak 
expiratory flow rates. The available literature becomes slightly 
more expansive when including other beta-2 agonists such as 
levalbuterol,31,35 salbutamol,30 and terbutaline.30,36

 In one large observational cohort study of 3351 
prehospital patients, patients demonstrated significant 
improvement in reported dyspnea and peak flow rates.37 In 
a different retrospective study, prehospital administration of 
nebulized albuterol did not affect travel interval, length of stay 
in the ED, or medication use after ED presentation. 33

One prehospital randomized double-blind trial studied 
asthma patients receiving either subcutaneous terbutaline 
or nebulized albuterol.36 This small study of 83 patients 
demonstrated a greater improvement in respiratory distress visual 
analog scale scores than did the terbutaline group.  Hospital 
admission rates, vital signs, and peak expiratory flow rates were 
not significantly different. 

Recommendation
Level B Recommendation

In patients with suspected bronchospasm (asthma or COPD), 
albuterol should be administered in the prehospital environment.

PICO Question: Does the prehospital administration 
of ipratropium to patients with suspected bronchospasm 
improve outcomes?	

Summary of Current Evidence
There is weak evidence from the ED management of acute 

asthma that ipratropium improves airflow obstruction and 
possibly reduces hospital admissions when used as an adjunct 
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to beta 2 agonists.38-40 A single before-and-after analysis of the 
addition of ipratropium to albuterol was the only identified 
prehospital study.41 It found no differences in outcomes as 
compared to albuterol alone.

Recommendation
Level C Recommendation

In patients with suspected bronchospasm, ipratropium 
can be administered; however, there is limited data from the 
prehospital setting. The benefits are greatest in confirmed 
asthmatics and in those having a severe exacerbation. 

PICO Question: In patients with suspected acute pulmonary 
edema, does prehospital use of nitroglycerin have a benefit?

Summary of Current Evidence
A number of case series and retrospective studies have 

demonstrated the clinical effects of nitroglycerin in patients 
with suspected APE. Nitroglycerin is a potent vasodilator 
that improves hemodynamics by decreasing pulmonary 
arterial pressure and reducing left ventricular preload and 
afterload.42,43

A randomized trial by Cotter et al examined patients 
with severe pulmonary edema who received either a high 
dose of isosorbide dinitrate and a low dose of furosemide 
vs a low dose of isosorbide dinitrate and a high dose of 
furosemide. With 52 patients in each arm they found that 
patients who were randomized to receive a higher dose of 
nitrates had a lower rate of mechanical ventilation (13% vs 
40%), myocardial infarction (17% vs 37%) and death (1.9% 
vs 5.8%).44

In a secondary analysis of a multicenter randomized 
controlled trial (RCT) of ED non-invasive ventilation vs 
oxygen, Gray et al aimed to examine the effect of diuretics, 
nitrates, and opiates on patients with severe pulmonary edema.45 
The study concluded that there was no evidence that nitrates 
were associated with any difference in mortality, improvement 
in acidosis or respiratory distress. The authors suggest these 
findings may reflect that nitrates are most effective when given 
to patients with pulmonary edema and hypertension.45

There are several thoughtful reviews regarding prehospital 
care nitrates. In a 2003 review, the authors conclude by 
consensus that high-dose nitrates represent the out-of-hospital 
treatment of choice for APE.42 They outline prehospital 
treatment that uses parameters such as systolic blood pressure 
and severity of symptoms to guide nitrate treatment.

Overall the evidence on prehospital use of nitrates is 
limited and at times conflicting. An important theme in the 
literature is the high rate of misdiagnosis of APE and the 
implications of incorrect administration of nitrates. If nitrates 
are to be used prehospital, there should be clearly defined 
parameters, for example systolic blood pressure minimums 
(90 millimeters of mercury), that might help target APE 
patients who would benefit most from the effects of nitrates.11

Recommendation
Level C Recommendation

In patients with APE in the prehospital environment, 
administration of nitrates may be beneficial in critical, 
hypertensive patients. The ability to correctly diagnose 
prehospital APE may limit potential benefits of nitrates. 

PICO Question: In patients with suspected APE, does 
prehospital use of furosemide have a benefit?

Summary of Current Evidence
Furosemide is frequently used in the treatment of 

congestive heart failure. The diuretic effect helps decrease 
total body fluid volume, which can decreasing left 
ventricular filling pressure.46 A 1987 prospective study 
examined medication treatment of 57 prehospital patients 
with presumed APE.47 Outcomes included subjective patient 
responses, vital sign improvement, scaled respiratory distress 
evaluation, and adverse effects. Investigators concluded 
that furosemide does not add to the efficacy of treatment for 
presumed prehospital APE and may be in fact deleterious; 
cases of hypotension and hypokalemia were noted, and 25% 
of patients later required fluid resuscitation. Despite its small 
sample size this is the only prospective study identified in 
the review of current literature. 

A retrospective chart review in 2006 identified 144 
patients who received prehospital furosemide for presumed 
APE.48 Investigators found the rate of misdiagnosis high 
at 41%. Furosemide was administered when it was not 
indicated in 42% of patients and potentially harmful in 17% 
of patients, such as those with sepsis due to pneumonia. 
Given the high prevalence of inappropriate and harmful 
administration of furosemide, the investigators advised 
against prehospital diuretic use. 

Overall the evidence on prehospital furosemide for APE 
is limited. An important finding in the literature is the rate of 
misdiagnosis of APE and the implications that can have for 
incorrect administration of furosemide.

Recommendation
Level C Recommendation

In patients with APE in the prehospital environment, 
there is insufficient evidence to demonstrate that furosemide 
may be beneficial. 

Level B Recommendation
There is moderate evidence to support that prehospital 

furosemide administration may be harmful, particularly when 
patients are incorrectly diagnosed with APE.  

PICO Question: In patients with respiratory failure, does 
prehospital use of non-invasive positive pressure ventilation 
(NPPV) have a benefit? Is there benefit in those with APE? Is 
there benefit in those with bronchospasm? 
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Summary of Current Evidence
NPPV provides ventilatory assistance to those in 

respiratory distress by supporting both oxygenation and 
ventilation.49,50 Use of NPPV has steadily increased in the 
ED, and a number of randomized trials and meta-analyses 
have evaluated its safety and effectiveness to assist those 
patients with severe respiratory distress and hypoxia from an 
acute asthma exacerbation,50,51 APE,49,52-54 or undifferentiated 
respiratory distress.55 These studies have generally found 
earlier improvement of respiratory distress, vital signs, and 
metabolic abnormalities.55 There is moderate evidence that 
NPPV lowers the rate of intubation. A number of these studies 
have also demonstrated a mortality benefit.

NPPV, primarily continuous positive airway pressure 
(CPAP) due to equipment limitations, gained traction in EMS in 
the late 1990s. Current models create pressure from a positive 
end-expiratory pressure valve or adjusting the amount of oxygen 
going to the device. Early prehospital retrospective studies 
demonstrated safety and likely clinical improvements.56-59 
Studies have also examined the effectiveness of NPPV on the 
treatment of an acute COPD exacerbation,57 APE,56,58,60,61 and 
undifferentiated significant respiratory distress.59,62-66

A prospective, non-blinded RCT looking at the use of 
prehospital CPAP for patients with acute respiratory failure 
compared with standard care found that intubations decreased 
by 30% and mortality decreased by 21%.62 Although the study 
included a relatively small number of patients, the clinical 
outcome was significant.

A subsequent systematic review and meta-analysis 
focused on studies examining prehospital CPAP and its effect 
on intubations and mortality in patients with acute respiratory 
failure.64 Three RCTs, one non-randomized comparative study, 
and one retrospective chart review included 1002 patients 
and found significantly fewer intubations (OR 0.31; 95% CI 
0.19–0.51) and lower mortality (OR 0.41; 95% CI 0.19–0.87) 
with CPAP use.60-66

Recommendation
Level A Recommendation

There is sufficient evidence that demonstrates the safety 
and benefit of non-invasive ventilation (primarily CPAP) in 
those patients with undifferentiated respiratory distress.  

Level A Recommendation
There is sufficient evidence that demonstrates the safety 

and benefit of non-invasive ventilation (primarily CPAP) in 
those patients with suspected APE.  

Level A Recommendation
There is sufficient evidence that demonstrates the safety and 

benefit of non-invasive ventilation (primarily CPAP) in those 
patients with suspected respiratory distress due to bronchospasm. 

Comparison with 33 Local EMS Agency Protocols 
All 33 LEMSAs had at least one protocol for the prehospital 

management of respiratory distress as shown in Table 3.  

Titration of oxygen in patients with respiratory distress (to no more than 96%) varied significantly among protocols: 21 LEMSAs 
included either oxygen titration or an acceptable lower limit of normal prior to oxygen administration, most commonly 94%.

Titration of SpO2 in COPD was recommended in three LEMSAs ranging from 88-92% to 92-94%. One LEMSA recommended reduced 
oxygen but did not provide a goal SpO2.

Administration of albuterol in suspected bronchospasm was included in all LEMSAs.

Administration of ipratropium in suspected bronchospasm was included in 15 LEMSAs.

Administration of nitroglycerin in suspected APE was included in all LEMSAs but varied in the dosing, titration parameters, and 
contraindications. A single 0.4 mg sublingual tablet was the most common initial dose and form of the medication. Eight protocols included 
instructions for nitroglycerin paste and one included nitroglycerin spray in addition to the tablets. The minimum systolic blood pressure 
varied between 90 and 100 mmHg. Eleven protocols noted that nitroglycerin administration is contraindicated if a patient is taking 
phosphodiesterase inhibitors. 

Administration of furosemide in suspected APE was only included in one protocol. 

The use of NPPV for acute pulmonary edema was included in all LEMSAs.

The use of NPPV for bronchospasm was included in all LEMSAs.

The use of NPPV for undifferentiated respiratory distress was included in 26 LEMSAs.

Table 3. The protocols of the 33 Local EMS Agencies (LEMSAs) in California were examined regarding specific treatments in the care of 
patients with respiratory distress. There is variability among the different agency protocols. This is most pronounced in the titration of oxygen 
for patients with and without COPD.

COPD, chronic obstructive pulmonary disease; APA, acute pulmonary edema; NPPV, non-invasive positive pressure ventilation.
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DISCUSSION
There is a paucity of research on specific prehospital 

practices used in managing respiratory distress. Hospital-
based studies can inform the development of EMS protocols, 
but limitations such as provider skills, diagnostic ability, 
time, and scene dynamics make direct correlation impractical. 
Whenever possible, prehospital studies are preferred. A major 
theme of the prehospital literature is the diagnostic challenge 
undifferentiated respiratory distress presents. Inappropriate 
use of nitroglycerin or furosemide has the potential to be 
harmful. However, the benefit of NPPV for several etiologies 
of respiratory distress is well supported.

The respiratory distress protocols reviewed varied greatly in 
content and structure between LEMSAs in California, reflecting 
the variation between states.11-14 Goal SpO2 and O2 titration 
varied widely. Seventeen agency protocols include a lower 
limit of acceptable SpO2 before oxygen is to be administered, 
and three protocols recommended further titration after 
oxygen is applied. This is reasonable given that supplemental 
oxygen is intended to treat hypoxemia and has not been 
shown to consistently relieve breathlessness in the absence of 
hypoxemia.18 For those patients with COPD, only four protocols 
called for lower SpO2 goals. Current literature and guidelines 
reinforce that liberal oxygen administration is not benign and 
should be dosed appropriately. Adjusting current SpO2 targets 
for patients in respiratory distress should be relatively easy to 
implement. While this adjustment would likely increase the 
attention needed to avoid over- and under-oxygenation, titration 
would need no new equipment, use less overall oxygen, and 
likely be more comfortable for the patient. As stated above, this 
recommendation for titration does not apply to those patients for 
whom oxygen is the treatment for the underlying condition such 
as pneumothorax and carbon monoxide poisoning. 

Albuterol is recommended by all LEMSAs while 
ipratropium is only prescribed by 15. The evidence supporting 
prehospital ipratropium is weaker than for albuterol in patients 
with exacerbations of COPD and asthma. These conditions are 
relatively easier to diagnose in the prehospital environment 
since both chronic conditions are prevalent and patients tend 
to be familiar with their own symptoms.

Currently, steroids are not administered by EMS in 
California for bronchospasm. The literature reviewed supports 
its introduction for the treatment of asthma and COPD as it 
helps in symptom resolution and reducing both relapse and 
hospital admissions. The most common side effect described was 
hyperglycemia in those patients with COPD, which is reduced 
by using oral steroids. Oral administration (most commonly 60 
mg prednisone) was found to be as effective as parenteral steroid 
administration (most commonly 135 mg IV methylprednisolone). 

Nitroglycerin is prescribed by every LEMSA but there 
are significant variations in dosages, treatment intervals, and 
blood pressure parameters. The variation in dosing mimics the 
variation often found in EDs, with recent data demonstrating 
the use and safety of higher loading doses of nitroglycerin.67 

Only one LEMSA included furosemide in the treatment 
of APE. The research found did not support widespread use of 
furosemide outside of the hospital. The protocol appears to have 
been written for a rural environment and requires base hospital 
contact prior to medication administration as well as a transport 
time exceeding 45 minutes.   

Non-invasive ventilation, CPAP, is present in the 
protocols of every LEMSA for the treatment of APE and 
bronchospasm. CPAP is also indicated for undifferentiated 
respiratory distress in most protocols. 

LIMITATIONS
We analyzed the protocols of only one state; therefore, 

the protocol conclusions cannot be generalizable to other 
states. We did not contact the individual LEMSAs to learn 
about motivation for differences between protocols. There are 
always inherent biases when synthesizing available data into 
recommendations. Finally, many recommendations are at least 
partly derived from hospital-based studies because of a lack of 
adequate prehospital studies. 

CONCLUSION
Protocols for respiratory distress vary widely across the state 

of California. The evidence-based recommendations created 
via GRADE methodology (Grading of Recommendations 
Assessment, Development and Evaluation) for the prehospital 
management of this condition may be useful for EMS medical 
directors tasked with creating and revising these protocols.

Address for Correspondence: Karl A. Sporer, MD, Alameda County 
EMS Agency, 1000 San Leandro Blvd, Suite 200, San Leandro, CA 
94577. Email: karl.sporer@acgov.org.

Conflicts of Interest: By the WestJEM article submission agreement, 
all authors are required to disclose all affiliations, funding sources 
and financial or management relationships that could be perceived 
as potential sources of bias. No author has professional or financial 
relationships with any companies that are relevant to this study. 
There are no conflicts of interest or sources of funding to declare.

Copyright: © 2020 Hodroge et al. This is an open access article 
distributed in accordance with the terms of the Creative Commons 
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES
1.	 Sporer KA, Tabas JA, Tam RK, et al. Do medications affect vital signs 

in the prehospital treatment of acute decompensated heart failure? 
Prehosp Emerg Care. 2006;10:41-5.

2.	 Pittet V, Burnand B, Yersin B, Carron PN. Trends of pre-hospital 
emergency medical services activity over 10 years: a population-based 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Western Journal of Emergency Medicine	 856	 Volume 21, no. 4: July 2020

Adult Patients with Respiratory Distress                                                                                                                      Hodroge et al.

registry analysis. BMC Health Serv Res. 2014;14:380.
3.	 Prekker ME, Feemster LC, Hough CL, et al. The epidemiology 

and outcome of prehospital respiratory distress. Acad Emerg Med. 
2014;21:543-50.

4.	 Kelly AM, Holdgate A, Keijzers G, et al. Epidemiology, prehospital care 
and outcomes of patients arriving by ambulance with dyspnoea: an 
observational study. Scand J Trauma Resusc Emerg Med. 2016;24:113.

5.	 Pozner CN, Levine M, Shapiro N, Hanrahan JP. Concordance of field 
and emergency department assessment in the prehospital management 
of patients with dyspnea. Prehosp Emerg Care. 2003;7:440-4.

6.	 Stiell IG, Spaite DW, Field B, et al. Advanced life support for out-of-
hospital respiratory distress. N Engl J Med. 2007;356:2156-64.

7.	 Ackerman R, Waldron RL. Difficulty breathing: agreement of 
paramedic and emergency physician diagnoses. Prehosp Emerg 
Care. 2006;10:77-80.

8.	 Eckstein M, Suyehara D. Ability of paramedics to treat patients with 
congestive heart failure via standing field treatment protocols. Am J 
Emerg Med. 2002;20:23-5.

9.	 Dobson T, Jensen TL, Karim S, Travers A. Correlation of paramedic 
administration of furosemide with emergency physician diagnosis of 
congestive heart failure. JEPHC. 2009;7.

10.	 Williams TA, Finn J, Celenza A, Teng TH, Jacobs IG. Paramedic 
identification of acute pulmonary edema in a metropolitan ambulance 
service. Prehosp Emerg Care. 2013;17:339-47.

11.	 Savino PB, Sporer KA, Barger JA, et al. Chest pain of suspected cardiac 
origin: current evidence-based recommendations for prehospital care. 
West J Emerg Med. 2015;16:983-95.

12.	 Glober NK, Sporer KA, Guluma KZ, et al. Acute stroke: current 
evidence-based recommendations for prehospitalcCare. West J Emerg 
Med. 2016;17:104-28.

13.	 Silverman EC, Sporer KA, Lemieux JM, et al. Prehospital care for 
the adult and pediatric seizure patient: current evidence-based 
recommendations. West J Emerg Med. 2017;18:419-36.

14.	 Sanello A, Gausche-Hill M, Mulkerin W, et al. Altered mental status: 
current evidence-based recommendations for prehospital care. West J 
Emerg Med. 2018;19:527-41.

15.	 ACEP Clinical Policies Development Process. American College of 
Emergency Physicians, 2015. Available at: https://www.acep.org/patient-
care/clinical-policies/related-clinical-policy-resources/acep-clinical-
policies-development-process/. Accessed February 1, 2019.

16.	 Chu DK, Kim LH, Young PJ, et al. Mortality and morbidity in acutely ill 
adults treated with liberal versus conservative oxygen therapy (IOTA): a 
systematic review and meta-analysis. Lancet. 2018;391:1693-705.

17.	 Siemieniuk RAC, Chu DK, Kim LH, et al. Oxygen therapy for acutely ill 
medical patients: a clinical practice guideline. BMJ. 2018;363:k4169.

18.	 O’Driscoll BR, Howard LS, Earis J, Mak V. British Thoracic Society 
Guideline for oxygen use in adults in healthcare and emergency 
settings. BMJ Open Respir Res. 2017;4:e000170.

19.	 Bosson N, Gausche-Hill M, Koenig W. Implementation of a titrated 
oxygen protocol in the out-of-hospital setting. Prehosp Disaster Med. 
2014;29:403-8.

20.	 Wijesinghe M, Perrin K, Healy B, et al. Pre-hospital oxygen therapy in 
acute exacerbations of chronic obstructive pulmonary disease. Intern 
Med J. 2011;41:618-22.

21.	 Ringbaek TJ, Terkelsen J, Lange P. Outcomes of acute exacerbations 
in COPD in relation to pre-hospital oxygen therapy. Eur Clin Respir J. 
2015;2.

22.	 Austin MA, Wills KE, Blizzard L, Walters EH, Wood-Baker R. Effect 
of high flow oxygen on mortality in chronic obstructive pulmonary 
disease patients in prehospital setting: randomised controlled trial. BMJ. 
2010;341:c5462.

23.	 Rowe BH, Keller JL, Oxman AD. Effectiveness of steroid therapy in 
acute exacerbations of asthma: a meta-analysis. Am J Emerg Med. 
1992;10:301-10.

24.	 Lin RY, Pesola GR, Bakalchuk L, et al. Rapid improvement of peak flow 
in asthmatic patients treated with parenteral methylprednisolone in the 
emergency department: A randomized controlled study. Ann Emerg 
Med. 1999;33:487-94.

25.	 Rowe BH, Spooner C, Ducharme FM, Bretzlaff JA, Bota GW. Early 
emergency department treatment of acute asthma with systemic 
corticosteroids. Cochrane Database Syst Rev. 2001:CD002178.

26.	 Knapp B, Wood C. The prehospital administration of intravenous 
methylprednisolone lowers hospital admission rates for moderate to 
severe asthma. Prehosp Emerg Care. 2003;7:423-6.

27.	 Walters JA, Tan DJ, White CJ, Gibson PG, Wood-Baker R, Walters EH. 
Systemic corticosteroids for acute exacerbations of chronic obstructive 
pulmonary disease. Cochrane Database Syst Rev. 2014:CD001288.

28.	 Lindenauer PK, Pekow PS, Lahti MC, Lee Y, Benjamin EM, Rothberg 
MB. Association of corticosteroid dose and route of administration with 
risk of treatment failure in acute exacerbation of chronic obstructive 
pulmonary disease. JAMA. 2010;303:2359-67.

29.	 Delbridge T, Domeier R, Key CB. Prehospital asthma management. 
Prehosp Emerg Care. 2003;7:42-7.

30.	 Campbell IA, Colman SB, Mao JH, Prescott RJ, Weston CF. An 
open, prospective comparison of beta 2 agonists given via nebuliser, 
Nebuhaler, or pressurised inhaler by ambulance crew as emergency 
treatment. Thorax. 1995;50:79-80.

31.	 Rodenberg H. Effect of levalbuterol on prehospital patient parameters. 
Am J Emerg Med. 2002;20:481-3.

32.	 Wathen CG, Crompton GK, Carrington D, Hollingworth J. Treatment for 
acute asthma in the ambulance. Br J Gen Pract. 1990;40:388.

33.	 Weiss SJ, Anand P, Ernst AA, Orgeron D, May WL. Effect of out-of-
hospital albuterol inhalation treatments on patient comfort and morbidity. 
Ann Emerg Med. 1994;24:873-8.

34.	 Dickinson ET, O’Connor RE, Megargel R. The prehospital use of 
nebulized albuterol on patients with wheezing whose chief complaint is 
shortness of breath. Del Med J. 1992;64:679-83.

35.	 Thompson M, Wise S, Rodenberg H. A preliminary comparison 
of levalbuterol and albuterol in prehospital care. J Emerg Med. 
2004;26:271-7.

36.	 Zehner WJ, Jr., Scott JM, Iannolo PM, Ungaro A, Terndrup TE. 
Terbutaline vs albuterol for out-of-hospital respiratory distress: 

https://www.acep.org/patient-care/clinical-policies/related-clinical-policy-resources/acep-clinical-policies-development-process/
https://www.acep.org/patient-care/clinical-policies/related-clinical-policy-resources/acep-clinical-policies-development-process/
https://www.acep.org/patient-care/clinical-policies/related-clinical-policy-resources/acep-clinical-policies-development-process/


Volume 21, no. 4: July 2020	 857	 Western Journal of Emergency Medicine

Hodroge et al.	 Adult Patients with Respiratory Distress

randomized, double-blind trial. Acad Emerg Med. 1995;2:686-91.
37.	 Richmond NJ, Silverman R, Kusick M, Matallana L, Winokur J. Out-

of-hospital administration of albuterol for asthma by basic life support 
providers. Acad Emerg Med. 2005;12:396-403.

38.	 Rodrigo G, Rodrigo C, Burschtin O. A meta-analysis of the effects 
of ipratropium bromide in adults with acute asthma. Am J Med. 
1999;107:363-70.

39.	 Aaron SD. The use of ipratropium bromide for the management of acute 
asthma exacerbation in adults and children: a systematic review. J 
Asthma. 2001;38:521-30.

40.	 Cydulka RK, Emerman CL, Muni A. Levalbuterol versus levalbuterol 
plus ipratropium in the treatment of severe acute asthma. J Asthma. 
2010;47:1094-100.

41.	 Davis DP, Wiesner C, Chan TC, Vilke GM. The efficacy of nebulized 
albuterol/ipratropium bromide versus albuterol alone in the prehospital 
treatment of suspected reactive airways disease. Prehosp Emerg Care. 
2005;9:386-90.

42.	 Mosesso VN, Jr., Dunford J, Blackwell T, Griswell JK. Prehospital 
therapy for acute congestive heart failure: state of the art. Prehosp 
Emerg Care. 2003;7:13-23.

43.	 Bussmann WD, Schupp D. Effect of sublingual nitroglycerin in 
emergency treatment of severe pulmonary edema. Am J Cardiol. 
1978;41:931-6.

44.	 Cotter G, Metzkor E, Kaluski E, et al. Randomised trial of high-dose 
isosorbide dinitrate plus low-dose furosemide versus high-dose 
furosemide plus low-dose isosorbide dinitrate in severe pulmonary 
oedema. Lancet. 1998;351:389-93.

45.	 Gray A, Goodacre S, Seah M, Tilley S. Diuretic, opiate and nitrate use in 
severe acidotic acute cardiogenic pulmonary oedema: analysis from the 
3CPO trial. QJM. 2010;103:573-81.

46.	 Northridge D. Frusemide or nitrates for acute heart failure? Lancet. 
1996;347:667-8.

47.	 Hoffman JR, Reynolds S. Comparison of nitroglycerin, morphine and 
furosemide in treatment of presumed pre-hospital pulmonary edema. 
Chest. 1987;92:586-93.

48.	 Jaronik J, Mikkelson P, Fales W, Overton DT. Evaluation of prehospital 
use of furosemide in patients with respiratory distress. Prehosp Emerg 
Care. 2006;10:194-7.

49.	 Vital FM, Ladeira MT, Atallah AN. Non-invasive positive pressure 
ventilation (CPAP or bilevel NPPV) for cardiogenic pulmonary oedema. 
Cochrane Database Syst Rev. 2013:CD005351.

50.	 Green E, Jain P, Bernoth M. Noninvasive ventilation for acute 
exacerbations of asthma: A systematic review of the literature. Aust Crit 
Care. 2017;30:289-97.

51.	 Soroksky A, Stav D, Shpirer I. A pilot prospective, randomized, placebo-
controlled trial of bilevel positive airway pressure in acute asthmatic 
attack. Chest. 2003;123:1018-25.

52.	 Masip J, Roque M, Sanchez B, Fernandez R, Subirana M, Exposito 
JA. Noninvasive ventilation in acute cardiogenic pulmonary edema: 
systematic review and meta-analysis. JAMA. 2005;294:3124-30.

53.	 Collins SP, Mielniczuk LM, Whittingham HA, Boseley ME, Schramm 

DR, Storrow AB. The use of noninvasive ventilation in emergency 
department patients with acute cardiogenic pulmonary edema: a 
systematic review. Ann Emerg Med. 2006;48:260-9.

54.	 Gray A, Goodacre S, Newby DE, et al. Noninvasive ventilation in acute 
cardiogenic pulmonary edema. N Engl J Med. 2008;359:142-51.

55.	 Keenan SP, Sinuff T, Cook DJ, Hill NS. Does noninvasive positive 
pressure ventilation improve outcome in acute hypoxemic respiratory 
failure? A systematic review. Crit Care Med. 2004;32:2516-23.

56.	 Hubble MW, Richards ME, Jarvis R, Millikan T, Young D. Effectiveness 
of prehospital continuous positive airway pressure in the management of 
acute pulmonary edema. Prehosp Emerg Care. 2006;10:430-9.

57.	 Schmidbauer W, Ahlers O, Spies C, Dreyer A, Mager G, Kerner T. Early 
prehospital use of non-invasive ventilation improves acute respiratory 
failure in acute exacerbation of chronic obstructive pulmonary disease. 
Emerg Med J. 2011;28:626-7.

58.	 Dib JE, Matin SA, Luckert A. Prehospital use of continuous positive 
airway pressure for acute severe congestive heart failure. J Emerg Med. 
2012;42:553-8.

59.	 Knox N, Chinwe O, Themba N, Joseph F, Hormoz A. Relationship 
between intubation rate and continuous positive airway pressure therapy 
in the prehospital setting. World J Emerg Med. 2015;6:60-6.

60.	 Ducros L, Logeart D, Vicaut E, et al. CPAP for acute cardiogenic 
pulmonary oedema from out-of-hospital to cardiac intensive care unit: a 
randomised multicentre study. Intensive Care Med. 2011;37:1501-9.

61.	 Frontin P, Bounes V, Houze-Cerfon CH, Charpentier S, Houze-
Cerfon V, Ducasse JL. Continuous positive airway pressure for 
cardiogenic pulmonary edema: a randomized study. Am J Emerg 
Med. 2011;29:775-81.

62.	 Thompson J, Petrie DA, Ackroyd-Stolarz S, Bardua DJ. Out-of-hospital 
continuous positive airway pressure ventilation versus usual care in 
acute respiratory failure: a randomized controlled trial. Ann Emerg Med. 
2008;52:232-41.

63.	 Roessler MS, Schmid DS, Michels P, et al. Early out-of-hospital 
non-invasive ventilation is superior to standard medical treatment in 
patients with acute respiratory failure: a pilot study. Emerg Med J. 
2012;29:409-14.

64.	 Williams TA, Finn J, Perkins GD, Jacobs IG. Prehospital continuous 
positive airway pressure for acute respiratory failure: a systematic review 
and meta-analysis. Prehosp Emerg Care. 2013;17:261-73.

65.	 Goodacre S, Stevens JW, Pandor A, et al. Prehospital noninvasive 
ventilation for acute respiratory failure: systematic review, network meta-
analysis, and individual patient data meta-analysis. Acad Emerg Med. 
2014;21:960-70.

66.	 Mal S, McLeod S, Iansavichene A, Dukelow A, Lewell M. Effect of out-
of-hospital noninvasive positive-pressure support ventilation in adult 
patients with severe respiratory distress: a systematic review and meta-
analysis. Ann Emerg Med. 2014;63:600-7 e1.

67.	 Wilson SS, Kwiatkowski GM, Millis SR, Purakal JD, Mahajan AP, Levy 
PD. Use of nitroglycerin by bolus prevents intensive care unit admission 
in patients with acute hypertensive heart failure. Am J Emerg Med. 
2017;35:126-31.


