
Doubling Down on Nitro is 
not a Bad Bet

Scott Gilmore, MD, EMT-P, 
FACEP, FAEMS

Medical Director

St. Louis Fire Department



What does the asterisk truly mean?



EAGLES

STAY THIRSTY FOR KNOWLEDGE, my friends
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Rates of Nitroglycerin Administration for EMS 
Treatment of Chest Pain and Congestive Heart Failure 
[Abstract]
Cole JS, Brice JH, Alonso-Serra HM and Delbridge TR
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Why is this?

Bioavailability of 
sublingual NTG is 
38.5% ± 25.6%
• Statistically, at max, only 

about 60% of NTG dose

01
Amount of NTG not 
absorbed after 8 
minutes is 2.7 to 
65.8% (mean 31.4 ±
18.9%)

02
NTG shown to peak 
in blood within 2 
minutes
• Falls to 50% of peak levels 

in the blood at 7.5 
minutes

03



What does 
this 

mean?

• Is an IV necessary for the first dose?
• Is there a limit to the amount of NTG 

that can be given?
• Is there a better way to give NTG?



Turbo-Charged Treatment:
Push Doses of IV Nitroglycerin

Marc Conterato, MD, FACEP
Office for the Medical Director, NMHAS

Joint Hennepin County EMS Services



CHF and Pulmonary Edema

• Ideal treatments are:
-High-flow oxygen
-NIPPV (CPAP or 

Bilevel CPAP)
-Nitroglycerin
-SPEED!!



CPAP facts

• CPAP diminishes systemic venous return and RV preload by 
increasing intrathoracic pressure. 

• CPAP alters pulmonary total vascular resistance (PVR), which is 
the major determinant of RV afterload, via an alternation in lung 
volume.

• It takes ~60-300 seconds for CPAP to have positive effects in 
acute CHF/Pulmonary edema.



CPAP facts

• When you take off the NIPPV mask to 
administer SL Nitroglycerin, the beneficial 
effects of NIPPV goes away and takes as long 
as 60-90 seconds to be re-established!!



Nitroglycerin facts:

NTG Cost Bioavailability Onset Peak effect Duration
SL tab $35/200 

tab
38-50% 1-3 minutes 5 minutes 25 minutes

SL spray $300/5oz 38-50% 1-3 minutes 4-15 minutes 25 minutes
IV $5/5mg 

per 5ml
100% Immediate Immediate 3-5 minutes

IV $35/50gm 
in 250ml

100% Immediate Immediate 3-5 minutes



Nitroglycerin facts:

• Eagles survey on NTG for CHF/Pulmonary 
edema treatment.
- 800 mcg-2000 mcg SL as the initial dose
- 400 mcg-800 mcg SL every 2-5 minutes 
-Some use of IV nitroglycerin drips (40-80 mcg/min)



What is SCAPE?

• Sympathetic surge crashing pulmonary edema 
(SCAPE)-a condition characterized by a vicious cycle 
of profound hypertension induced pulmonary edema, 
dyspnea and increased air hunger leading to 
catecholamine surge, worsening hypertension, 
respiratory failure, and death.

• In these situations, rapid afterload reduction in the first 
several minutes of care, coupled with non-invasive 
ventilation, can result in rapid resolution of symptoms.

• It appears that only very high doses of nitrates are 
effective in producing clinically meaningful 
improvements in this specific subset of patients with 
profound elevations of blood pressure resulting in life-
threatening pulmonary edema



Nitroglycerin and CHF/Pulmonary 
edema:
• Treatment of severe decompensated heart failure with 

high dose nitroglycerin: a feasibility and safety 
analysis: Levy, Compton, Welch, et al. Annals of Emergency 
Medicine, 2007.

• Use of nitroglycerin by bolus prevents intensive care 
unit admission in patients with acute hypertensive 
heart failure: Suprat Saely Wilson, PharmD et al. AJEM, 2017.

• Weingart, S. “Sympathetic Crashing Acute Pulmonary Edema” 
EMCrit Podcast #1, 2009. http://emcrit.org/podcasts/scape 



• 1. Continuous monitoring of 
pulse oximetry, ECG and BP 
(min. q 2 minutes)

• 2. Administration of 0.8mg of 
sublingual nitroglycerin

• 3. Initiation of peripheral 
intravenous access

• 4. Initiation of continuous 
positive airway pressure 
(CPAP) ventilatory support at 
5-15 cm H20

• 5. Administration of intravenous 
nitroglycerin according to the 
following scheme
- a. Systolic blood pressure 

≥180mmHg, give 400mcg 
IVB 

• 6. Re-dose every 2 minutes, 
until either:
- a. Systolic blood pressure 

≤140mmHg
- b. Dyspnea resolves

• 7. Withhold further nitrates if 
systolic blood pressure 
<90mmHg at any point in the 
patient encounter, unless 
symptoms consistent with 
SCAPE recur.

Treatment of SCAPE with IVB NTG



Treatment of SCAPE with IVB NTG

• Outcomes to be Measured:
• Primary Outcome:

- The primary outcome of this study is the incidence of systolic blood pressure 
<90mmHg at any point following the first dose of IVB NTG.

• Secondary Outcome Measures:
- Change in pulse oximetry following IVB NTG. The initial oxygen saturation will 

be compared to the last oxygen saturation recorded prior to the handover of 
care to the receiving Emergency Department.

- Change in systolic blood pressure following IVB NTG. The initial blood 
pressure will be compared to the final blood pressure recorded prior to the 
handover of care to the receiving Emergency Department, with success being 
defined as a reduction in systolic blood pressure of ≥20% from the initial 
baseline measurement.

- Incidence of invasive airway management in the pre-hospital phase of care, 
and the incidence of invasive airway management occurring during the first 30 
minutes of ED admission. 



CHF/Pulmonary edema/SCAPE

• NIPPV is a highly effective for the treatment of 
these conditions.

• Removing the NIPPV mask to give SL NTG 
“resets the clock” for its beneficial effects.

• SL NTG can take a long time to onset and 
reach peak effects.

• IV NTG has immediate onset, safe to 
administer and CHEAP!!

• IV NTG is what will be started immediately in 
the ED when these patients arrive!
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• Special Thanks to:
Michael Perlmutter NRP, BSM, FTO; NMHAS
University of MN School of Medicine, Class of 2021
- “My exit plan”

• @ConteratoMarc



ì

Jon Jui MD, MPH



Push Dose Epinephrine 
Uses in EMS

ì Does it work?

ì How easy is it to deploy?

ì How effective is it?

ì When can you expect a response?



Where did “Push dose epinephrine “ come from?



Push Dose Epinephrine : How To



Which one should we chose ?

Push Dose Epinephrine NorepinephrineOR



Epinephrine vs Norepinephrine Potency



Push Dose Epinephrine  2017

Age Gender Chief Complaint Description Initial BP/MAP Final MAP EMS Diagnosis Hospital Dx Survived

18 Male
Fever, increased 
work of breathing

Hx 21Q gene micro deletion, 
MR, J tube repair and fever, 
increased work of breathing 71/25 (40) 119/64 (82) Septic Shock

Septic Shock, 
Colitis Yes

69 Female Weak
Hx of DM, renal failure, 
dialysis, CAD 74/42 (53) 95/54 (68) Hypotension

Septic shock, 
RLL 
pneumonia, 
NSTEMI No

49 Male
Overdose, 
unconcious

Schizophrenia, HTN, Found 
unconscious in assisted Living, 
possible OD on Zyprexa 69/41 (50) 104/72

Hypotension, 
overdose

Overdose, 
Hypotension Yes

61 Male
Acutely weak, 
increased confusion Schizophrenia, dementia 62/38 (46) 90/63 (72) Septic Shock

Septic shock, 
respiratory 
failure Uk

68 Male

Increased agitation, 
decreased 
mentation resident of SNF, Hx of UTI 56/29 (38) 68/44 (52) Septic Shock

Septic shock, 
gram 
negative 
bacteremia 
(Proteus) Yes



61 yo Male



49 YO Male



18 YO MALE



69 YO Female



Conclusions

ìPush Dose Epinephrine is 
ìMedically effective 
ìOperationally feasible
ìLow Cost
ìHigh Benefit



ì
The END



John M Gallagher, MD, FACEP
EMS System Medical Director  

Wichita/Sedgwick County Kansas

Eagles 2018

Does Epinepherine
Ever Work?

Confounding the 
Confounders:



• Conflicts:
– None but looking







How many epi doses 
should we give?
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What about Zero?…

Zero!



















So timing seems to matter.

But there’s more…



A thought exercise…

How well does albuterol work for patients with 
respiratory distress?

-Asthma Exacerbation
-Anxiety
-Pulmonary Embolism
-Pneumothorax

…just like respiratory distress, 
not all cardiac arrest is the same



A thought exercise…

We have to be sure we are using (and studying) 
this medication in an appropriate pool of patients.

Hypothesis: Epi is no better than placebo in 
patients who receive terrible CPR.

-also doesn’t work for patients who are long 
dead, or those who were actually seizures, etc…



So what did we do?
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So what did we do?
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…and no change in CARES outcomes to date.



THANK YOU
John M Gallagher, MD, FACEP
Emergency and EMS Physician

JGallagherEMS@Gmail.com


