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Introduction

Methods

Two to three percent of patients who present to the emergency department (ED) 
do so with a chief complaint of respiratory distress (RD).   Many of these pa-
tients, especially those over the age of forty, will end up with a diagnosis of either 
Congestive Heart Failure (CHF) or Chronic Obstructive Pulmonary Disease 
(COPD).  

Previous studies have shown that paramedics fail to correctly identify these pul-
monary processes in up to 42 percent of cases.  Failure to make the correct diag-
nosis may lead to treatment with medications that will not improve the patient’s 
condition and may even increase morbidity and mortality.

The goal of this study is to determine how often paramedics correctly identify 
CHF and COPD in our pre-hospital setting and to investigate whether there are 
key historical or physical examination (PE) findings that aid them in making a 
correct diagnosis and from which, decision rules can be created.  

This is a retrospective study of all patients transported with the complaint of RD 
in the jurisdiction of the Central California EMS Agency (CCEMSA) from 
January 12, 2010 until January 12, 2011. 
 
All pre-hospital calls involving RD during this time period were reviewed using 
an electronic data base. We then limited our review to the calls in which the 
protocol 530.14 (Dyspnea with Bronchospasm) or 530.15 (Congestive Heart 
Failure) were instituted and to patients transported to Clovis Community 
Hospital (CCH) or Community Regional Medical Center (CRMC).  

Our primary outcome was to identify how often the paramedic’s initial impres-
sion, based on the protocol they utilized, matched the final hospital diagnosis.

Our secondary goal, in cases where the paramedic’s impression and the hospital 
final diagnosis agreed, was to determine if there were key historical or physical 
examination (PE) findings that aided in making the correct initial assessment 
and to develop a decision rule based on these key findings.

Paramedic initial impression as compared to final diagnosis was expressed as a 
percentage.  In the cases in which the initial impression and the final diagnosis 
correlated, univariate analysis was first conducted to determine strength of 
association between independent variables and the primary outcome (correct 
diagnosis of CHF or COPD).  Those variables found to be strongly associated 
with the primary outcome where then further evaluated using recursive 
partitioning and retrospective decision rules were created.

Results

Conclusion

During the study period 1399 patients met inclusion criteria. Twenty PCRs 
could not be linked to the hospital visit, leaving 1379 HMRs to be evaluated, of 
which 1024 were treated under protocol 530.14 and 375 who were treated under 
protocol 530.15.

Paramedics correctly identified patients to be treated using the bronchospasm 
protocol (530.14) 72 % of the time and correctly identified and treated patients 
with CHF (using protocol 530.15) in 67 % of the cases.

Univariate and recursive partitioning analysis created decisions rules for making 
these important diagnosis.

Paramedics in the CCEMSA system correctly treated patients based on their final 
hospital diagnosis in the majority of cases.  Based on the cases when the initial 
impression met the final diagnosis, decision rules have been created that will 
need to be tested prospectively.

Table 1
Baseline characteristics and pre-hospital exam findings for patients 
treated under protocol 530.14 (dyspnea with bronchospasm) and 
530.15 (congestive heart failure).

Table 3  
Univariate association 
between demographics, 
past medical history, 
medications, and pre-
hospital PE variables 
and the primary out-
come of CHF and 
COPD.

Figure 2  
Fresno Rule for Treatment of COPD and CHF in the Pre-hospital Setting.

Figure 1  
Flow diagram of patients included in the study, the protocols 
they were treated under and their final diagnosis.

 Patients with dyspnea should be treated for COPD in 
the pre-hospital setting if they meet the following 
four criteria: 

1. History of COPD 

2.  Use of a combination inhaler 

3. Decreased breath sounds 

4. Wheezes  

 Patients with dyspnea should be treated for CHF in 
the pre-hospital setting if they meet the following 
four criteria: 

1. History of CHF 

2. History of hypertension 

3. Increased Respiratory Rate 

4. Rales 

Study Characteristics COPD 
(n=1024) 

CHF 
(n=375) 

Demographics   
     Mean age, y (SD) 62.50 (14.1) 68.4 (13.84) 
     Male 451 (44) 184 (49) 
Past Medical History   
     COPD 254 (25) 82 (22) 
     Asthma 433 (42) 39 (10) 
     CHF 173 (17) 207 (55) 
     CAD 254 (25) 147 (39) 
     HTN 480 (47) 238 (63) 
     DM 216 (21) 155 (41) 
Current Medications   
     Oral/Inhaled Steroids 541 (53) 78 (21) 
     Beta Agonist Inhalers 150 (15) 82 (22) 
     Combination Inhalers 335 (33) 172 (46) 
     Anti-hyperlipidemic 251 (25) 154 (41) 
     Diuretic 20 (2) 11(3) 
     Anti-hypertensives 73 (7) 10 (3) 
Pre-hospital PE Findings   
    Tachypnea 559 (55) 221 (59) 
    Tachycardia 409 (49) 153 (41) 
    Hypertension 266 (26) 165 (44) 
    Wheezes 614 (60) 21 (6) 
     Decreased Breath Sounds 253 (25) 51 (14) 
     Rales 31 (3) 225 (60) 
     Rhonchi 121 (12) 48 (13) 
     Peripheral Edema 62 (6) 204 (54) 
 

Variables 
CHF COPD 

Positive 
(n=251) 

Negative 
(n=124) 

P-value 
Positive 
(n=251) 

Negative 
(n=124) 

P-value 

Demographics       
     Mean age, y (SD) 68.2 (13.8) 68.8 (14.0) 0.65 64.2 (12.3) 62.6 (14.1) 0.08 
     Male patient 120  (48) 62 (50) 0.33 160 (46) 284 (43) 0.09 
Past Medical History       
     COPD 53 (21) 29 (23) 0.66 208 (60) 217 (33) 0.0001 
     Asthma 22 (9) 17 (14) 0.15 111 (32) 322 (49) 0.0001 
     CHF 163(65) 44 (35) 0.0001 70 (20) 103 (16) 0.07 
     CAD 105 (42) 42 (34) 0.12 105 (30) 149 (23) 0.007 
     HTN 170 (68) 68 (55) 0.01 186 (54) 294 (45) 0.006 
     DM 107 (43) 48 (39) 0.42 64(19) 152(23) 0.09 
Current Medications       
     Oral/Inhaled Steroids 51 (20) 27 (22) 0.39 193 (56) 348 (53) 0.54 
     Beta Agonist Inhalers 65 (26) 17 (14) 0.06 54 (16) 96 (15) 0.66 
     Combination Inhalers 115 (46) 57 (46) 0.45 120 (35) 81 (12) 0.03 
     Anti-hyperlipidemic 112 (45) 42 (34) 0.05 123 (36) 128 (19) 0.0001 
     Diuretic 9  (4) 2 (2) 0.28 5 (1) 15 (2) 0.37 
     Anti-hypertensives 35 (14) 20 (16) 0.5 61(18) 72 (11) 0.05 
Pre-hospital PE Findings       
     Tachypnea 159 (72) 62 (50) 0.01 209 (60) 350 (53) 0.03 
     Tachycardia 95 (38) 58(47) 0.46 156 (45) 253 (39) 0.04 
     Hypertension 124 (49) 41 (33) 0.004 90 (26) 176 (27) 0.81 
     Wheezes 16 (6) 5 (4) 0.34 225 (65) 289 (44) 0.001 
     Decreased BS 38 (15) 13 (10) 0.21 119 (34) 134 (20) 0.0001 
     Rales 150 (60) 25 (20) 0.0001 11 (3) 20 (3) 0.90 
     Rhonchi 24 (10) 24 (19) 0.01 36 (10) 85 (13) 0.25 
     Peripheral Edema 52 (21) 75 (60) 0.003 25 (7) 37(6) 0.31 
 


