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STAY THIRSTY FOR KNOWLEDGE, my friends



Safety of Prehospital Nitroglycerin

Richard Wuerz, MD

Greg Swope, EMT-P

Steven Meador, MD, FACEP

C James Holliman, MD, FACEP
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Adverse Event Rate 1.33%

Ann Emerg Med. 1994;23 (1):31-36.



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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L ARTICLES

Errects OF PREHOSPITAL NITROGLYCERIN
ON HEMODYNAMICS AND CHEST PAIN INTENSITY

Steven Engelberg, RPA-C, Adam ]. Singer, MD, Janice Moldashel, MD,
Joseph Sciammarella, MD, Henry C. Thode, PhD, Mark Henry, MD
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ORIGINAL RESEARCH

Prehospital High-dose Sublingual Nitroglycerin
Rarely Causes Hypotension

Brian M. Clemency, DO; Jeffrey J. Thompson, MD; Gina N. Tundo; Heather A. Lindstrom, PhD
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DRUGS/PROCEDURES
First Responder:

EMT:

Nitroglycerin

Assist the patient with self-administration of his or
her own nitroglycerin. (As long as the systolic
blood pressure 1s greater than 90 mmHg and the
patient is still short of breath, nitroglycerin 1s self-
administered every 5 minutes for a maximum of
three doses.)

Paramedic:
CPAP

Cardiac monitor
12 lead EKG

Nitroglycerin

0.8 mg sublingual every 5 minutes, as long as the
systolic blood pressure remains greater than 90
mm Hg

There is no limit to the amount of nitroglycerin tablets that can be
administered by a paramedic for pulmonary edema. The administration of

nitroglycerin is contraindicated if erectile dysfunction medications have been
taken within the last 24 hours (48 hours for tadalafil).
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Why is this?

01

Bioavailability of
sublingual NTG is
38.5% + 25.6%

e Statistically, at max, only
about 60% of NTG dose

02

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

03

NTG shown to peak
in blood within 2
minutes

e Falls to 50% of peak levels

in the blood at 7.5
minutes




V\/ h at d 0es * |san IV necessary for the first dose?

* Is there a limit to the amount of NTG
th |S that can be given?

o * |s there a better way to give NTG?
Mean:




Turbo-Charged Treatment:

Push Doses of IV Nitroglycerin

Marc Conterato, MD, FACEP
Office for the Medical Director, NMHAS
Joint Hennepin County EMS Services
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I CHF and Pulmonary Edema

* |deal treatments are:
- High-flow oxygen
- NIPPV (CPAP or
Bilevel CPAP)
— Nitroglycerin
- SPEED!
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I 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.

* |t takes ~60-300 seconds for CPAP to have positive effects in
acute CHF/Pulmonary edema.

e ! Responses
_.I Systemic venous return | ]—>| (1) RV preload | l— b resk it tenaider
Major response
PVR 1 > (2) RV afterload 1| - Minor response
Responses
| Intrathora(i( pfessure T I_ Vlhen aﬂHlO«?d'deDendent
Major response
'i (3) LV preload | w<e=em=--—- Minor response
L 4
»{(4) LV afterload | | [ Cardiac output 1
| A
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I 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!!

EEEEEEEEEEEEE



I Nitroglycerin facts:
NTG [ Cost __|Bioavailability | Onset | Peak effect | Duration _

SL tab $35/200 38-50% 1-3 minutes 5 minutes 25 minutes
tab

SL spray $300/50z 38-50% 1-3 minutes 4-15 minutes 25 minutes

\Y} $5/5mg 100% Immediate  Immediate 3-5 minutes
per 5ml

1V $35/50gm 100% Immediate  Immediate 3-5 minutes
in 250m|
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I 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)
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| 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
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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
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| Treatment of SCAPE with IVB NTG

» 1. Continuous monitoring of 5. Administration of intravenous

, nitroglycerin according to the
pulse oximetry, ECG and BP foIIov%iSr/]g i accs g
(min. g 2 minutes)

- a. Systolic blood pressure

« 2. Administration of 0.8mg of 2180mmHg, give 400mcg

sublingual nitroglycerin IVB
* 6. Re-dose every 2 minutes,

3. Initiation of peripheral until either:

Intravenous access - a. Systolic blood pressure
<140mmHg

- b. Dyspnea resolves

7. Withhold further nitrates if
syéstollc blood pressure
<90mmHg at any point in the
patient encounter, unless

symptoms consistent with
SCAPE recur.

* 4. |nitiation of continuous
positive airway pressure
(CPAP) ventilatory support at
5-15 cm H20
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| Treatment of SCAPE with IVB NTG

 Qutcomes to be Measured:
* Primary Outcome:

— The primary outcome of this s_tud%/ is the incidence of s%_stolic 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 oxy%en 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
ressure will be com%ared to the final blood pressure recorded prior to the
andover of care to the receiving Emergency Department, with success being

defined as a reduction in systolic blood pressure of 220% from the initial
baseline measurement.

- Incidence of invasive airway management in the pre-hospitalé)hase of care,
and the incidence of invasive airway management occurring during the first 30
minutes of ED admission.
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I 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.

* [V NTG has immediate onset, safe to
administer and CHEAP!!

* [V NTG is what will be started immediately in
the ED when these patients arrive!

NORTH
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« Special Thanks to:
Michael Perimutter NRP, BSM, FTO; NMHAS
University of MN School of Medicine, Class of 2021

- “My exit plan”
 @ConteratoMarc
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Push Doses of Epinephrine —
When does this work

Jon Jui MD, MPH



Push Dose Epinephrine
Uses in EMS

Does it work?
How easy is it to deploy?
How effective is it?

When can you expect a response?



Where did “Push dose epinephrine * come from?

EMCrit Podcast 6 — Push-Dose Pressors

July 10, 2009 by Scott Weingart — 57 Comments

g

Note: Please lListen to the PDOP update episode either
before or immediately after Listening to this one

Finally a non-intubation topic!

Bolus dose pressors and inotropes have been used by the anesthesiologists for decades, but
they have not penetrated into standard emergency medicine practice. | dont know why. They
are the perfect solution to short-lived hypotension, e.g. post-intubation or during sedation.



Push Dose Epinephrine : How To

EPINEPHRINE

Has alpha and betal/2 effects so it is an inopressor
Do not give cardiac arrest doses (1 mg) to patients with a pulse

Mixing Instructions:

e Take a 10 ml syringe with 9 ml of normal saline

e Into this syringe, draw up 1 ml of epinephrine from the car-
diac amp (Cardiac amp contains Epinephrine 100 mcg/ml)

e Now you have 10 mls of Epinephrine 10 mcg/ml

Onset-1 minute o —
Duration-5-10 minutes
Dose-0.5-2 ml every 2-5 minutes (5-20 mcg)



Which one should we chose ?

Push Dose Epinephrine OR Norepinephrine
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Epinephrine vs Norepinephrine Potency

Agent Alpha-1 Beta-1 Beta-2 Dopamine | Vasopressin-1
Dobutamine t HHH HH 0 0
Dopamine b FH H HH 0
Epinephrine (Hj\ bt 0 0
Milrinone 0 0 0 0 0
Norepinephrine a@ H H 0 0
Phenylephrine HHH _ 0 _ 0 0 0
Vasopressin 0 0 0 0 4




Push Dose Epinephrine 2017

Chief Complaint Initial BP/MAP | Final MAP (EMS Diagnosis [Hospital Dx | Survived

Hx 21Q gene micro deletion,

Fever, increased MR, J tube repair and fever, Septic Shock,
18 Male work of breathing increased work of breathing 71/25 (40) 119/64 (82) Septic Shock Colitis Yes
Septic shock,
RLL
Hx of DM, renal failure, pneumonia,
69 Female Weak dialysis, CAD 74/42 (53) 95/54 (68) Hypotension NSTEMI No
Schizophrenia, HTN, Found
Overdose, unconscious in assisted Living, Hypotension, Overdose,
49 Male unconcious possible OD on Zyprexa 69/41 (50) 104/72 overdose Hypotension Yes
Septic shock,
Acutely weak, respiratory
61 Male increased confusion Schizophrenia, dementia 62/38 (46) 90/63 (72) Septic Shock failure Uk
Septic shock,
gram
Increased agitation, negative
decreased bacteremia

68 Male mentation resident of SNF, Hx of UTI 56/29 (38) 68/44 (52)\ Septic Shock (Proteus) Yes




61 yo Male

GLASGOW COMA

BLOOD SCALE BLOOD | PAIN
TIME PRESSURE |PULSE RESP E V M| TOTAL  EKG  SPO2| GLUCOSE | SCALE

2116 | 87 /55 (66) 69 40 4 3 6 13

21:20 SINUS
TACHYCARDIA
21:21 1 62/38 (46) 132 46 |4 3 6 13 93%
21:27 135
2128 | 81/51(61)  |117 44 |4 3 6 13 92%
e ———
o SN

o
o

60/39 (46) \1\30 48 |4 3 6 13 95%

21
L
1:36 90/63(72)//(15 30 4 3 6 13




49 YO Male
GLASGOW COMA
BLOOD SoALE BLOOD PAIN
TIME  PRESSURE  PULSE |RESP E |V |M| TOTAL EKG SPO2 | GLUCOSE | SCALE
22:42  69/41 (50) 86 8 2 1 /1 4
22:44 NORMAL SINUS
RHYTHM
22:46 NORMAL SINUS
RHYTHM
22:47 177
22:55 | 84 /53 (63) 84 8 2 11 4 97%
23:00 | 98 /64 (75) 83 8 2 11 4 99%
23:06  122/79 (93) 87 10 1 1 11 3 99%
23:12 100/68 (79) 79 8 1 (1|1 3 97%
23:14 | 95/62 (73) 85 10 |[1.11 |3 98%
23:16 | 91/69 (76) 84 10 | 1.1/1 3 98%
W/ \\ 100%
"23:20 | 76 /52 (60) 80 \ 12 1 .1/1 3
23:23 A 99%
23:04 99%
23:26 108/72 (84) 76 12 11 1 3
104 /72 (83) M 12 1 (1|1 3




18 YO MALE
GLASGOW COMA
BLOOD SCALE BLOOD | PAIN

TIME| PRESSURE |PULSE RESP E V M TOTAL |~ EKG  SPO2| GLUCOSE | SCALE
1002 | 82/P 40 86 2.1 47

1002 SINUS

TACHYCARDIA

1042 | 71/2540) |72 84 2 1 4 7 100%

10:42 195

1048 33/21(25) (130 81 |2 1 4 7 99%
4094 49124 (32) 717\\77\2 {4 |7

' N

1027 > 95%

30 98/748) 92 942147

1033 119/6482) 106 83 2 1 4 7 97%




69 YO Female
GLASGOW COMA
BLOOD SCALE BLOOD | PAIN
TIME PRESSURE |PULSE RESP E V M| TOTAL  EKG |SPO2 GLUCOSE A SCALE
651 88/50(63) 8 16 |4 5 6 |15 959%
1654 167

17:03 | 74 /42 (53) % 16 |3 5 6 |14

17:08 | 89/43 (58) 95 2 (3 (4|5 |12

PACED
RHYTHM

N
73/31 (45) \( 6 |22 4|8

2516062 02 |2 45 6 15 100%

17:24 195/54 (68) 1001 120 |4 5 6 15




Conclusions

Push Dose Epinephrine is
2 Medically effective

A Operationally feasible
A Low Cost

A High Benefit



e
The END



Confounding the
Confounders:

Does Epinepherine

Ever Work?

John M Gadllagher, MD, FACEP

EMS System Medical Director
Wichita/Sedgwick County Kansas

Eagles 2018
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How many epi doses
should we give?

3
(0.5mg

each) 3
5 ’ ’
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What about Zero?...
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Medscape Invitations gives you the latest on
« Trends & technologies # Industry news « Clinical trials

Epinephrine in Resuscitation: Curse or Cure?

Medscape Invitations

Robert R Attaran; Gordon A Ewy I CARD]OL%Y gives you the latest on

SURES | Fulure Cardiol. 2010,6(d).473-482 wwwe. futuremedicine.com . d technologies
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ay impro turn of sp INEOUS ( ) does not improve survival to discharge or neurologic
outcome. The timing of epinephrine may affect patient outcome, but Basic Life Support measures are the most important
aspect of resuscitation and patient survival.
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Is Epinephrine During Cardiac Arrest ()
Associated With Worse Outcomes in o
Resuscitated Patients?
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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, eftc...




So what did we do?

1 7

Number of Ep| Doses




So what did we do?

a ' I |
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Number of Epi Doses




THANK YOU

John M Gallagher, MD, FACEP
Emergency and EMS Physician

JGallagherEMS@Gmail.com




