
April 2016  |  Volume 16 Issue 4

 

 Extraglottic devices. They are easy to place and do not interrupt 
chest compressions. Placement is increasingly common, espe-
cially in cardiac arrest patients.

 Segal, N et al. Impairment of carotid artery blood flow by supra-
glottic airway use in a swine model of cardiac arrest. Resuscitation. 
2012 Aug;83(8):1025-30. PMID: 22465807.

  The authors induced ventricular fibrillation in pigs and placed 
a variety of supraglottic airway devices; a King, LMA or Com-
bitube versus an endotracheal tube. They measured carotid 
artery blood flow.

  What did they find? Extraglottic airway devices impaired 
carotid blood flow more than endotracheal tubes. Does this 
translate to humans?

 At the University of New Mexico Hospital, the EMS system fre-
quently uses extraglottic airway devices and these devices are 
often left in place throughout the resuscitation as long as they 
are functioning well. If they aren’t functioning well, they may be 
switched for endotracheal tube. In some situations, patients are 
transported to the CT scanner with the extraglottic device.

  Some of these patients received CT imaging of the neck. They 
developed a study to evaluate if there is mechanical compres-
sion of the carotid arteries with the cuffs inflated and in place.

  White, JM et al. Radiographic evaluation of carotid artery com-
pression in patients with extraglottic airway devices in place. 
Acad Emerg Med. 2015 May;22(5):636-8. PMID: 25903385.

  This was a small case series involving 17 patients. None of 
the patients were in cardiac arrest. Neuroradiologists were 
unable to identify any instances of mechanical compression 
of the carotid artery. However, this was not the low flow state 
of cardiac arrest.

 Examination of the cross-sectional images in the Segal study 
demonstrates some anatomical changes between swine and 
humans. The great vessels of the neck in humans are located 
more laterally and are encased in thick fascia which may protect 
them from compression. It is possible that there is some pressure 
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Introduction:
Can Isopropyl Alcohol Treat Nausea?
Rob Orman MD and Anand Swaminathan MD

 Take Home Points 
  Isopropyl alcohol inhalation can be used to treat nausea.

  Although there are many risk stratification tools for chest 
pain, only a few have been studied in undifferentiated 
chest pain patients in the emergency department.

 
 Isopropyl alcohol. A recent article evaluated the inhalation of 

isopropyl alcohol as a treatment for nausea in the ED.

  Beadle, KL et al. Isopropyl alcohol nasal inhalation for nausea in 
the emergency department: a randomized controlled trial. Ann 
Emerg Med. 2015 Nov 21. PMID: 26679977.

  This study was a randomized controlled trial of 80 patients; 
37 received nasally inhaled isopropyl alcohol and 43 received 
nasally inhaled normal saline solution. The patients had an al-
cohol swab or a nasal saline swab placed under their nose and 
told to inhale deeply.

  At 10 minutes, nausea was significantly reduced in the isopro-
pyl group.

  This is a pretty benign intervention. Why not give the patient 
an alcohol pad to inhale?

Airway Corner:
Extraglottic Airway
Darren Braude MD and Jenna White

 Take Home Points 
  Extraglottic airways devices are easy to place and do not 

interrupt chest compressions.

  Although studies in pigs found extraglottic airway devices 
impair carotid blood flow, this finding has not been con-
firmed in humans.

  There is insufficient evidence to say that we should stop 
using supraglottic devices for cardiac arrest
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CASE
Paramedics arrive with a patient after witnessed cardiac arrest. 
The patient has received several shocks and epinephrine. The 
airway has an extraglottic device.
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applied to the carotid artery from the balloon of the supraglottic 
airway device that does not deform the wall of the vessel.

 

 There is insufficient evidence to say that we should stop using 
supraglottic devices for cardiac arrest. EMS services using ex-
traglottic devices should continue to use them. If the practice is 
to intubate cardiac arrest patients, provide training and resourc-
es to do it well with minimal interruption in chest compressions.

Doc In The Bay:
I Heard It On The Radio
Howie Mel MD
 
 Take Home Points
  EMTALA applies the minute that a hospital owned ambu-

lance takes control of the patient.

  Patients signing out against medical advice must be able 
to meaningfully discuss the risks, benefits and alterna-
tives to treatment.

  Know your state’s laws regarding involuntary medical ad-
missions.

 
 Most of us aren’t experts on the radio. There are two main rea-

sons for a physician to get on the radio; field pronouncements 
or an unusual medical situation where the paramedics want to 
do something outside of protocol. Some other situations are 
tricky, such as giving direction to a hospital owned ambulance.

 Multiple court cases have held that EMTALA applies the min-
ute that a hospital owned ambulance takes control of the pa-
tient. Some surrogate courts have held that medical contact is 
necessary first and others say when the patient is placed on 
the ambulance. EMTALA applies if the hospital owns the am-
bulance. Be very careful what you say. Diversion is a bad idea if 
you are diverting a hospital owned ambulance. There need to be 
clear policies that apply to everyone regarding diversion.

 The cons of ED diversion. Diversion is not a good idea and does 
not lessen your load. When one hospital goes on diversion, oth-
er surrounding hospitals often go on diversion as well resulting 
in a net zero gain. You won’t save much time. In every state, 
diversion is a courtesy. Under EMTALA, if a paramedic shows 
up with a patient, you are under obligation to take care of that 
patient. The ambulances will keep showing up.

 The patient wants to refuse transport. Why do you have to get 
involved? There is a thought that this reduces liability. It prob-
ably doesn’t and isn’t necessarily a good practice. Other times 
we are on the phone because the paramedics don’t want to 
accept the refusal and are using us to convince the patient to 
come to the hospital. We need to understand some limitations. 

The paramedic needs to state whether or not they believe the 
patient can meaningfully discuss the risks, benefits and alterna-
tives to treatment. If they can, we can’t transport them regard-
less of whether or not it is a good idea.

  It doesn’t matter what the blood alcohol level is. If the pa-
tient is a drunk and has been seen 15 times previously for 
alcohol intoxication, you can’t bring him in if he is able to dis-
cuss the risks, benefits and alternatives to treatment.

  If the patient is unable to discuss the risks, benefits and al-
ternatives to treatment in a meaningful way, what do you 
do? It varies by state. In Ohio, paramedics are unable to bring 
a patient in involuntarily unless law enforcement is involved. 
Other states grant paramedics the authority. Some states 
place the responsibility on the doctor. You need to learn the 
law regarding involuntary medical admissions.

 What do you want to hear from the medics?

  Relevant patient info. Why were the paramedics called? What 
were their findings? What were the vital signs?

  Who is initiating the refusal? The patient? Or the medics?

  Why is the patient refusing? This can identify misunderstand-
ings regarding the illness.

  Do they have the capacity to refuse?

  Has risk to the patient been identified? “If you leave now with 
this chest pain, you could die from a heart attack”.

  Is there a verbal understanding of risk from the patient? Do 
the paramedics believe that the patient can meaningfully dis-
cuss risks, benefits and alternatives to treatment?

  Does the patient have a plan?

 Refusal of care is confusing in the setting of suicidal patients. 
Some areas allow the placement of the patient on an involun-
tary hold for mental illness. It is essential to know your local 
laws. Taking away someone’s rights and incarcerating them in 
the hospital is a big deal and shouldn’t be done lightly.

 Resist the urge to divert. If you are going to have diversion pol-
icy, make sure it is clear and equally applied. This is especially 
important if your hospital owns the ambulance. If you are asked 
to get on the radio, use your authority to try to get the patient 
to come in voluntarily. If they are unwilling, it depends whether 
the patient is able to meaningfully discuss the risks, benefits and 
alternatives to care. If not, you need to know who needs to be 
contacted to have the patient brought in against their will. [Ed. 
note: usually this would be law enforcement]
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Pediatric Pearls:
Tough Peds IV Access
Ilene Claudius MD, Sol Behar MD, Todd Chang MD 
and Genevieve Santillanes MD
 
 Take Home Points
  You may be able to place an IV in the saphenous vein or 

external jugular in pediatric patients with difficult access.

  Scalp veins may be used but don’t place an IV over the an-
terior fontanelle.

  If peripheral IV access is unsuccessful in an emergency, 
place an intraosseous line.

  Infusions through the IO can be painful. You can inject 
0.5mg/kg of lidocaine into the intraosseous space to 
numb it.

  Femoral central lines have few complications in pediatric 
patients. Use the ultrasound.

 
 A small baby that is septic and dehydrated needs IV access. It is 

not easy. Your favorite nurse is unsuccessful. Where do you go 
from here?

 Look at the saphenous vein. Your next step is an external jugular. 
Even babies who don’t appear to have a neck will often have 
something when properly positioned. This is especially true in 
babies with respiratory distress who are auto-PEEPing.

  Place the child in Trendelenburg and place a towel under-
neath them to stretch out their neck. No tourniquet!

 Scalp veins are an option unless the patient has a lot of hair.

  What do you tell the parents so they don’t freak out? Usually 
by the time you are considering placement in a scalp vein, the 
child has been subjected to multiple unsuccessful attempts 
in the periphery. Use this to your advantage. Tell them that 
you would prefer to obtain access in a vein rather than a more 
invasive procedure. Tell them children have veins that go to 
the scalp and veins that go to the brain and we are just going 
to use the veins on the outside that we can feel or see.

  Parents may be concerned that IV placement in the external 
jugular or scalp will hurt more. Tell them that you don’t want 
to keep poking and hurting their child. You can show them the 
targeted vein so they feel more comfortable that it will be an 
easier option.

  How do you do a scalp IV? Find the straightest vessel avail-
able (arteries tend to be more tortuous). Use a little pressure 
with your finger proximally to plump up the vein. Have the 
patient flat or in Trendelenberg. Use a 24 gauge IV. It is similar 
to any other venous access. Don’t place an IV over the anteri-
or fontanelle.
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 What advanced technologies are available, such as ultrasound 
or infrared vein viewers? The literature has not supported use 
of the vein viewer. It helps in seeing the veins but not cannula-
tion. The few pediatric studies available show modest benefit to 
ultrasound for placement and this depends in part on the skill of 
the operator.

 What about the true emergency? What do you do if peripheral 
IV placement is unsuccessful? Intraosseous line. It is much faster 
than central access, even in a teenager. You can obtain central 
access later. Outside of the newborn period, the preferred spot 
is the anterior tibia. In newborns, the distal femur is an option 
or you can use manual IOs to try to avoid through-and-through 
placement.

 How do you place a distal femur IO in a two week old? Find the 
flat part of the femur, several centimeters above the knee. The 
angle is about 75 to 80 degrees, away from the physis of the 
joint. The technique is the same. Usually upsize the needle by 
one and make sure the needle is through the skin and muscle 
touching bone before using the drill so that you don’t slip.

  Are there any other sites if the tibia or proximal femur is un-
successful? The proximal humerus. Feel for the biceps ten-
don, go straight in vertically a little less than 1 cm south (if the 
patient is in a supine position). Unlike the femur, there is no 
angulation needed. The physis of the femur and tibia looks 
like an artificial joint creeping up and you need to angle the 
needle to avoid it.

  Errant placement can lead to destruction of the anterior tibi-
al artery and cause foot necrosis. Make an effort to externally 
rotate the hip to gain access to the internal face of the tibia 
and not the direct anterior edge.

 If you are putting an IO in a child that is awake and not in arrest 
or intubated, what should you do for anesthesia? Make a wheal 
with lidocaine in the skin and inject around the periosteum prior 
to placement. Children tend to tolerate placement well but in-
fusions through the IO can be painful. Numb the marrow space. 
You can inject 0.5mg/kg of lidocaine into the intraosseous space 
and let it sit for a few minutes before starting the infusion.

  You can give intranasal fentanyl prior to the procedure for 
pain control. The dose is 1.5-2mcg/kg of intranasal fentanyl 
in addition to local anesthetic.

  How can you confirm you are injecting lidocaine into the mar-
row and not the calf muscle? Ideally you will be able to draw 
back blood. However, you are not always able to draw back 
blood from an intraosseous line. It isn’t the end of the world if 
you inject lidocaine into the calf muscle. You should use pre-
servative free lidocaine so use the one from the crash cart.

 How do you secure the IO? These are usually pretty stable. You 
can cut the bottom off of a cup and tape it over the IO to remind 
people not to touch it.
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 How long can the IO be left in place? About 24 hours.

 Central line access. Intraosseous access is so good and so much 
easier that central lines are rarely necessary.

  What size do you use in a kid? For an infant, use 3 French. 
In toddlers or preschool children, use 4 French. School age 
children can receive 5 French.

  What if you have to start pressors? Can you administer pres-
sors through an IO? You can start pressors through an IO. 
Most medications with the exception of bicarb can be admin-
istered through an IO.

 What can you do to improve your chances of success with cen-
tral line placement? Use ultrasound. This has been associated 
with decreased complications. Femoral lines in children have low-
er complication rates. Children have such short necks that it is 
easy to go too deep when placing an internal jugular. Sick children 
don’t tolerate pneumothorax well. The data on children shows 
that femoral venous access doesn’t have a higher infection rate.

  It can be difficult to thread the wire. All central line kits have 
a catheter over the needle. If you use this as your finder nee-
dle, you can either resuscitate through it and then place the 
guidewire and exchange the catheter over the guidewire.

  Children will need sedation for central line placement. Get-
ting central line access in children is difficult regardless. If they 
are moving, it is almost impossible. You can give ketamine in a 
dose of 4mg/kg IM or another sedative if necessary.

 Umbilical line placement.

  These can usually be placed up to 7 days of age. The closer to 
birth, the easier it is to place the line.

  If the umbilical cord is a little dried up, you can place a warm 
compress on it to rehydrate it and make it easier.

  Tie the cord at the base with umbilical tape (in the baby kit) 
or a suture. Tie the tape or suture loosely around the base 
of the umbilical cord and cut the cord about 1 cm from the 
abdominal wall. Use forceps to pull out any visible clot. Insert 
a pre-flushed 5 French feeding tube into the vein.

  The umbilicus looks like a happy face with two arteries as 
eyes and the vein as the mouth. Occasionally babies will only 
have only one artery. However, you will see 1 or 2 vessels 
that look difficult to cannulate and one that looks easier. Take 
the pre-flushed 5 French feeding tube and insert very gen-
tly about 4-5cm. Try to pull back. If you are able to pull back 
blood, you are in position.

  Be very gentle when placing line. It is easy to cause a false 
tract and if you do, you lose the vessel. If the line is placed 
too deeply, it can enter the ductus venosus in the liver and 
infusions here can cause a significant amount of damage.

  It would be difficult to accidentally place the catheter in the 
artery. Radiographs would show the catheter going down 
rather than up. 

Severe Burn Management
Jessica Mason MD and Chuck Yowler MD
 
 Take Home Points
  First degree burns do not count in the calculation of total 

burn surface area.

  Lactated Ringers rather than normal saline should be used 
for the resuscitation of burn patients to avoid hyperchlor-
emic acidosis.

  Succinylcholine is safe in acute burn patients.
 
 What burns count in calculating total burn surface area? If the 

skin isn’t open it doesn’t count. First degree burns such as a 
scald burn or flame burn with intact skin don’t count.

 What percentage of total body surface area burned should 
initiate full resuscitation? The burn is more serious when it in-
volves 20%. The Parkland formula is only used for burns involv-
ing greater than 20%.

 Estimate the size of the burn using the rule of nines or the pa-
tient’s hand as 1%.

 What is the Parkland formula? Volume = 4 x weight in kg x 
(percentage of total body surface area with second or third de-
gree burns). This tells you the total amount of fluid the patient 
should receive in the first 24 hours. The first half of this amount 
is delivered in the first 8 hours and the second half over the next 
16 hours.

  If you have a large patient (100kg) with a severe burn (80%), 
the volume of fluid is 4x100x80 or 32 liters of fluid. The pa-
tient is given 16 liters of fluid in the first 8 hours. The patient 
only needs 2 liters of fluid per hour. You do not need to bolus 
a burn patient.

 Does the Parkland formula apply to burned children? What if 
the child has burns involving less than 20%?  Children become 
more ill with burns. They become nauseated and feel sick. Chil-
dren can be given maintenance fluids until you are sure they are 
taking oral fluids in well. Some adults with a superficial second 
degree burn of 20% may be sent home with temporary dressing.

 What is the most common mistake in the resuscitation of children?

  Overestimation of burn surface area size. At study in chil-
dren found average overestimation of burn size by 224%. This 
impacts the amount of fluid given.
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make you unconscious. An unconscious burn patient either has 
carbon monoxide poisoning, cyanide poisoning or trauma.

 When should you worry about carbon monoxide poisoning? 
When you reach levels above 15. The half-life of carbon monox-
ide in an intubated patient on 100% oxygen is 30 minutes.  The 
half-life of carbon monoxide with a non-rebreather is an hour.  
Patients with elevated carbon monoxide levels of 20 and asso-
ciated hypoxemia may need intubation regardless of the airway.

 Cyanide is released in fires involving mattresses and uphol-
stery such sofas. Studies have shown patients found down in 
the bedroom or living room have higher death rates than pa-
tients found down in the kitchen. This may be due to cyanide. 
Suspect cyanide when you have an unconscious patient and the 
carbon monoxide level is not high enough to explain it. Also sus-
pect in very acidotic patients.

 Howie Mel had a recent segment on Cyanokits. He advised 
that it was safe drug to give. It causes a transient hypertension 
that is not clinically significant and causes patients to turn red. 
This can affect the results of some laboratory tests including 
carboxyhemoglobin. Check the level before giving the kit. The 
associated erythroderma can also confuse the calculations of 
body surface area.

 

  If you have a patient with known smoke exposure in an en-
closed space and altered mental status, soot in the nares/
mouth or cardiac arrest without associated full-body burns, 
go ahead and give it. Just be aware that significant cyanide 
exposure is very rare.

 When should you consider performing escharotomy? With cir-
cumferential third degree burns. You don’t have to do anything 
for second degree burns. If you have a good pulse on Doppler, 
you can delay the escharotomy and defer to the burn surgeon. 
No one needs an escharotomy in the first 1-2 hours.

  There isn’t consensus regarding when escharotomy needs to 
be performed but it usually takes 4-6 hours to have enough 
edema to develop compartment syndrome. Orgill, DP et al. 
Escharotomy and decompressive therapies in burns. J Burn Care 
Res. 2009 Sep-Oct;30(5):759-68. PMID: 19692906.

  In addition to loss of pulses (which is a late finding), you can 
look for a pulse ox less than 95% and elevated compartment 
pressures.

 You receive an EMS call for a patient that was severely burned 
in an enclosed space (the bedroom) fire. The patient will get 2 
liters of fluid in the first hour and you will use Lactated Ringers. 
The patient arrives with stridor and is altered. Intubate with a 7.5 
or 8.0 tube. Succinylcholine is perfectly safe in the acutely burned 
patient. Send a co-oximetry. Put the patient on 100% FiO2 for 
possible carbon monoxide exposure. CT head doesn’t show a 
bleed. Assess the total body surface area burned and calculate 
your resuscitation fluids. Transfer the patient to a burn center.

  Goverman, J et al. Discrepancy in initial pediatric burn estimates 
and its impact on fluid resuscitation. J Burn Care Res. 2015 Sep-
Oct;36(5):574-9. PMID: 25407387.

 What fluid should be used for resuscitation? Lactated Ringers. 
There is no problem giving a few liters of normal saline but large 
amounts of normal saline result in tremendous hyperchloremic 
acidosis. You do not need to bolus the burn patient. Fluids are 
lost via capillary leak and the raw skin and this does not occur in 
the first hour.

 It is important to estimate burn surface area accurately. Un-
der-resuscitation can make injured skin ischemic, resulting in 
skin loss. Over-resuscitation can make the patient edematous, 
also leading to ischemia and skin loss. Over-resuscitation can 
also worsen airway and pulmonary edema in inhalation injury.

 Inhalation injuries are due to chemical burns to the lungs, not 
heat. These cause a massive efflux of fluid in the lungs. Over-re-
suscitation makes this worse. Patients at risk for inhalation in-
juries are those in enclosed space fires. Patients can’t get a sig-
nificant inhalation injury outdoors. Soot singed nasal hairs are 
not indications for intubation. They indicate need to evaluate 
for inhalation injury. It is possible to have soot on the tongue 
and not have an inhalation injury.

 When should you intubate the patient?

  Failure to protect the airway.

  Respiratory distress.

  Recognition that that tracheal edema will worsen over the 
subsequent 24 hours, especially with fluid resuscitation.

  Look for hoarseness or even worse, stridor. Wheezing is not 
necessarily an inhalation injury. Asthmatics may experience 
significant bronchoconstriction due to smoke exposure. If the 
patient is wheezing but the airway appears normal, they need 
to be treated for asthma exacerbation. They should probably 
be admitted.

  Severe third degree burns to the face can result in swelling 
that can obstruct the airway.

  Prolonged transport times with a questionable airway.

 Is succinylcholine safe? Succinylcholine is perfectly safe in 
acute burn patients. Succinylcholine is a problem when there is 
dead tissue.

 The size of the endotracheal tube matters. All patients with in-
halation injuries need bronchoscopy, both diagnostic and ther-
apeutic. It is difficult to suction a patient with an ET tube of 7.0 
or smaller.

 Burns may be associated with trauma or toxic exposures. Burns 
are painful. These patients usually are screaming. There is some-
thing wrong with a burn patient who is unconscious. Burns don’t 

http://www.ncbi.nlm.nih.gov/pubmed/19692906
http://www.ncbi.nlm.nih.gov/pubmed/25407387
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Physostigmine
Rob Orman MD and Benjamin Hatten MD

Take Home Points

Patients with anticholinergic toxicity have a characteristic 
speech pattern due to decreased saliva and coordination.

Physostigmine is a short-acting acetylcholinesterase in-
hibitor that inhibits the breakdown of acetylcholine in the 
neuromuscular junction.

Patients receiving physostigmine may experience sei-
zures or bradycardia, bronchospasm or bradypnea. Keep 
atropine at hand while administering physostigmine.

Physostigmine is short-acting and the effects wear off in 
30 minutes.

How do patients with anticholinergic toxicity present? This is 
anti-muscarinic toxicity; i.e. the mad as a hatter, hot as a hare, 
dry as a bone, etc. Patients present with agitated delirium, tachy-
cardia, hyperthermia, dilated pupils, urinary retention, dry skin 
and bizarre behavior. If you touch their armpit with an ungloved 
hand, it will be dry. They have a characteristic speech pattern 
due to lack of coordination in their mouth and decreased saliva. 
They sound like they have cotton balls stuffed in their mouth.

Can patients with isolated anticholinergic toxicity die? Yes.

Patients may develop uncontrolled hyperthermia and rhab-
domyolysis. You do not want to treat these patients with re-
straints and haloperidol. They will continue to fight against 
the restraints, raise their temperature and worsen rhabdomy-
olysis. Antipsychotics interfere with temperature regulation. 
They can experience the common toxicology pathway of sei-
zure, coma and death.

Diphenhydramine can cause QRS widening although this is 
different from the anticholinergic toxidrome.

What drugs can cause anticholinergic toxicity? Diphenhydr-
amine is the most common. We see it with intentional and unin-
tentional overdoses.

These patients may be difficult to control. Benzodiazepines are 
the anxiolytic of choice. Dexmedetomidine may be helpful as an 
adjunct although it is used infrequently in the ED.

Keep a close watch on the patient’s vital signs and tempera-
ture. Consider placing a temperature-sensing Foley catheter. 
Give IV fluid hydration as these patients are often dry. They may 
worsen over the next few days and should have serial CK levels.

Is there a role for paralysis and intubation to prevent hyper-
thermia and rhabdomyolysis? This is a viable option. This allows 
increased options for sedation with larger doses of benzodiaz-

epines or propofol. If they are still significantly hyperthermic or 
experiencing worsening rhabdomyolysis despite sedation with 
two agents, they may rarely require paralysis.

Physostigmine is a carbamate related to the organophosphates. 
It is a short-acting acetylcholinesterase inhibitor that inhibits the 
breakdown of acetylcholine in the neuromuscular junction.

Why has physostigmine become less popular? In the 1980s, it 
was included in the “coma cocktail” and given to overdose pa-
tients to revive them. It was also used aggressively in patients 
who had any evidence of anticholinergic toxicity. However, tri-
cyclic antidepressants were the primary antidepressants used 
during this time. TCAs have some anticholinergic properties and 
their toxicity looks like anticholinergic toxicity, especially early 
on. There were a number of bad outcomes such as seizures, 
cardiac dysrhythmias and death in patients with TCA overdose 
who received physostigmine.

The literature is scant and does not show causality but is 
alarming. Management of anticholinergic symptoms in TCA 
overdose needs to be directed toward the TCA. The cases 
with bad outcomes were treated with physostigmine but not 
sodium bicarbonate.

Seizures have been associated with rapid administration of 
physostigmine. However, it is unclear if this is secondary to the 
physostigmine or the underlying toxicity of the ingested substance.

Bradycardia may occur secondary to increased vagal tone. This 
is very predictable. The heart rate will slow when physostigmine 
is administered. Patients may also experience other cholinergic 
side effects such as bronchorrhea, vomiting and bronchospasm.

Cholinergic mnemonics.

SLUDGE; salivation, lacrimation, urination, defecation, gas-
trointestinal distress and emesis.

The killer B’s; bradycardia, bronchorrhea and bronchospasm.

DUMBBELS; diarrhea, urination, miosis, bronchorrhea, bra-
dycardia, emesis, lacrimation and salivation.

Giving physostigmine induces a mild cholinergic toxicity. 
Hopefully, this balances the underlying anticholinergic toxicity.

When should we consider physostigmine? A patient with ag-
itated delirium that does not appear typical for alcohol with-
drawal, meningitis/encephalitis or sympathomimetic toxicity. It 
can be used for diagnosis. It can also be used for therapeutic 
effect when it is likely an anticholinergic toxidrome.

What is the dose? Typically 1mg in adults and 0.02mg/kg in pe-
diatric patients. Dilute it in 10 cc of normal saline and administer 
slowly over 10 minutes. Do not administer via rapid IV push. 
Many of the complications are rate related.
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  The associated bronchorrhea and bradycardia can be treat-
ed with a little atropine. Keep 1mg of atropine at the bedside 
if you are administering physostigmine.

  Patients often vomit when receiving this medication. You 
can premedicate with ondansetron or lorazepam.

 Is there any indication to redose it? The goal of therapy is diag-
nostic or therapeutic. You can redose it to agitation. Sometimes 
patients may require higher doses of 2-3 mg (e.g. a large adult 
with a large overdose).

  Physostigmine is not FDA approved for use as a drip. You 
should involve a toxicologist if you are requiring higher doses or 
considering a drip. Infusions of physostigmine have the poten-
tial to induce cholinergic toxicity which can be life threatening.

  Physostigmine is short-acting and the effects wear off in 30 
minutes. However, it has some pharmacodynamic effects that 
last longer. It interacts with the receptor in the brain for longer. 
The patient does not return to their baseline mental status at 
presentation and may be more sensitive to benzodiazepines.

 What is the general approach to treating the anticholinergic 
poisoned patient? Give a few milligrams of lorazepam. If that 
doesn’t work, give physostigmine. If it works, you can redose it 
as needed.

  Patients may require doses over several days as these agents 
may persist. However, physostigmine improves gut motility 
and may shorten the course of toxicity. 

Critical Care Mailbag 
Rob Orman MD and Scott Weingart MD
 
 Take Home Points
  Push dose pressor administration of neosynephrine can 

improve the blood pressure in in hypotensive patients 
with arrhythmia. This can facilitate the use of diltiazem or 
amiodarone.

  Diltiazem can be administered in a drip rather than IV 
pushes for better titration.

  
 A 70 year old man with “SVT”. The patient was cool, clammy 

and hypotensive with a blood pressure of 70 systolic. The pa-
tient was given 100mcg of neosynephrine from a syringe with 
100mcg/mL in a 10 cc syringe. The blood pressure improved to 
100/50. He was given a normal saline bolus with an additional 
100mcg of neosynephrine with 2g of calcium and two 5mg bo-
luses of diltiazem. The pressure remained 100. The heart rate 
improved to 115 and then 65 with improved blood pressure. 
The patient was in atrial flutter which later converted to normal 
sinus rhythm. Is this a reasonable alternative to cardioversion?

 This has been performed by cardiologists for years before they 
had access to the current antiarrhythmic medications. They 
would improve the blood pressure with phenylephrine and the 
vagal stimulation would often slow down the patients.

 Weingart previously used phenylephrine in this situation but 
now uses epinephrine. He hasn’t found the beta stimulation to 
be problematic in increasing the heart rate. You are trying to 
increase the blood pressure enough to safely administer a med-
ication like diltiazem or amiodarone.

 Weingart does not like pushing diltiazem in these patients. He 
uses a loading dose of diltiazem 2.5mg/min. As soon as they 
reach the desired target, he turns it off. You can’t take back the 
20 mg administered via IV push. The 5mg administered in this 
case is reasonable.

 Weingart administers phenylephrine or epinephrine as needed 
to get the blood pressure up. Once their heart rate slows, they 
are maintaining their blood pressure. The phenylephrine and 
epinephrine are short acting. This prevents the need for cardio-
version and sedation in a patient who is somewhat is unstable 
to begin with.

 Phenylephrine is often used.

  It is often stocked in prefilled syringes making dosing errors 
less likely.

  Epinephrine is also available in prefilled syringes available for 
push dose. You can make your own push dose epinephrine.

  Label your syringes. You can include the instructions on the 
labels.

 When you are intubating a septic patient, the blood pressure 
invariably drops. What strategies can you use to prevent the 
patient from dying?

  Don’t be forced into rushing into the intubation. The patient 
has an oxygen saturation of 80% due to bilateral pneumonia 
with sepsis. Don’t tube them yet. Put them on BiPAP for a 
short period. This will help improve their oxygenation satu-
ration which is safer. Now you have time to do the hemody-
namic preparation.

  Do the hemodynamic preparation. Load the patient with flu-
ids. If you can, put them on a norepinephrine drip prior to 
intubation.

  If you have a patient with septic shock or severe sepsis but 
stable pressure, assume that the blood pressure will drop. 
Draw up the push dose pressors before you intubate the 
pressure so you can temporize until you start norepinephrine.

 Why does the blood pressure drop so precipitously after in-
tubation? They have endogenous catechols and an increased 
respiratory rate and volume due to cytokine release. They are 
working to increase their venous return. When intubated, the 
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respiratory rate decreases, the delivery of oxygen goes from 
negative pressure to positive pressure which decreases venous 
return and it limits the endogenous catecholamines. This causes 
the patient to precipitously drop their blood pressure and die. 

Transvenous Pacemaker
Rob Orman MD and Joe Bellezzo MD
 
 Take Home Points
  Transcutaneous pacing has a lot of problems including pa-

tient discomfort, decreased efficacy and artifact that may 
mask life-threatening arrhythmia.

  Placement of transvenous pacers is easier than you think.

  Place a 6 French sheath (from the kit) in either the right 
internal jugular or left subclavian. You can resuscitate the 
patient with this line before threading the pacer.

  Don’t forget to attach the plastic sheath cover (looks like 
an accordion) before threading the pacer.

 
 Floating transvenous pacers seems complicated but is easier 

than you think.

 Transcutaneous pacing sucks. There are a lot of problems. The 
pads don’t stick; these patients are diaphoretic. The nitro paste 
is in the way. The books say you need to avoid the current AICD. 
Transcutaneous pacing requires 10x the milliamps needed to 
gain capture of the ventricle and all of that energy is applied to 
the chest wall.  It is uncomfortable; you need to give analgesics 
and sedatives to an already hypotensive patient. The constant 
contracting of the chest wall makes it more difficult to palpate 
the carotid pulse. The artifact induced by contraction of the 
chest wall may mask life-threatening arrhythmias like ventricu-
lar fibrillation.

 Who should receive a transvenous pacemaker? Any patient 
with unstable bradycardia.

 What if the patient has third degree heart block but the blood 
pressure is stable at 120 (systolic)? Should you place a transve-
nous pacer?

  Is the patient having an MI? If the patient is having an MI 
with a new left bundle branch block, right bundle branch 
block, type II second degree block or third degree heart block, 
they have a 43% chance of entering a fatal bradycardia. You 
may consider placing a prophylactic transvenous pacer. With 
an occluded vessel, the chance of going from a first degree 
AV block to a second degree AV block is 33%. The chance 
of going from a second degree AV block to a third degree AV 
block is another 33%.

  If the patient is not having an MI but has stable third degree 
AV block, Bellezzo will place a 6 French sheath in the right 
internal jugular but will not float the pacemaker until the pa-
tient becomes unstable.

 If the patient will have prolonged transport times, you may 
consider placing a prophylactic pacemaker.

 What access point should be used for transvenous pacing? The 
right internal jugular and left subclavian. These are the most di-
rect routes to the right ventricle. The right subclavian and left 
internal jugular have two S turns to make before entry into the 
ventricle and there is increased risk of missing the ventricle. The 
right internal jugular is the preferred placement as your elec-
trophysiologist will prefer to use the left subclavian to establish 
permanent pacing.

 What line should you place? The typical Cordis is a 9 French. 
The wire in the transvenous pacing kit fits snuggly through the 6 
French cordis in the kit. Transvenous pacing won’t work well with 
9 French cordis; you can’t control the wire, blood will come back 
out. You can’t exchange for a smaller sheath over a wire. If you 
have a patient that is unstable due to bradycardia and may need 
transvenous pacing, stop, get your pacer kit and use the 6 French 
sheath in the kit. You can use this line to resuscitate the patient.

 The line is placed.  How do you place the pacemaker? Don’t 
forget the plastic sheath cover that looks like an accordion. Con-
nect this to the hub on the sheath and pass the wire through 
the whole thing. There is no way to place the sheath cover on 
afterwards as the wire is connected to the pacemaker.

  How do you place the wire and pace the patient? The pacemak-
er wire is connected to the connector cable and the pacemaker 
generator. The balloon is deflated. The tip of the wire is passed 
through the sterile sleeve and then into the 6 French sheath in 
the internal jugular. Insert the wire until the 20cm mark (each 
hash-mark is 10cm). Now it is safe to inflate the balloon.

  Prior to insertion, test the balloon by inflating with 1.5 cc of 
air. Make sure there is no leak.

  Lock the stopcock once the balloon is inflated. The balloon 
helps float the pacer down the path of least resistance into 
the right atrium and ventricle. Without the balloon, it is much 
easier to push the wire into the wrong place.

  Turn the electricity on after you inflate the balloon. You do 
not need to go slowly. Advance until 30 cm (about 3 hash 
marks). Now look up at the monitor with the chest leads. Do 
not use the EKG machine.

  What do you do with the alligator clip? Nothing. Do not use 
the EKG machine to detect capture. It doesn’t work. Just look 
for electrical and mechanical capture. You can look at the ox-
ygen saturation waveform. When it increases from a brady-
cardic rate to the set rate, you know you have electrical or 
mechanical capture.
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 There are a lot of places in the heart that are sensitive to elec-
tricity. How do you know you are in the right place? You are 
looking for a pacemaker spike followed by a wide QRS complex. 
The heart rate will improve from bradycardic to the set rate.

 What do you set the rate, output and sensitivity to? Don’t 
overthink this. Set the rate to 80. Turn the output all the way up 
to 20 milliamps. Turn the sensitivity to asynchronous.

 If you have atrial capture and the patient is on their way up to 
the cath lab, it is ok (as long as it isn’t third degree AV block). It 
isn’t ideal but is fine as a temporizing measure.  

 Rarely, you may have electrical capture without mechanical 
capture. How can you confirm mechanical capture? Use the ul-
trasound probe to do a bedside TTE to confirm mechanical cap-
ture. Check the pulse. Look at the oxygen saturation waveform.

 Once you have capture, you don’t need to have the balloon in-
flated. Deflate the balloon by opening the stopcock. You do not 
have to draw air back. It will automatically deflate. If you lose 
capture, reinflate the balloon and advance.

 What settings do you use when you have capture? You can’t 
leave the patient with maximum milliamps and asynchronous 
mode as the myocardium will respond less to endocardial pac-
ing. You want to decrease to the lowest level at which you still 
have capture. Decrease the setting until you lose capture (usu-
ally around 0.1-0.3mA). Increase slowly until you regain capture.

 While you are setting up for the procedure, use medications.

  Don’t use dopamine like the textbooks recommend. Do-
pamine is not given via push dose and requires an infusion 
which will take time. However, it is an option.

  Use push dose epinephrine or isoproterenol.

  Isoproterenol is pure beta-agonist that increases heart rate 
with inotropy, chronotropy and dromotropy (increased cardi-
ac conduction through the heart). The dose is 20mcg every 
2-3 minutes. 

Stabbed in the Chest
Chris Hicks MD and Rob Orman MD
 
 Take Home Points
  Trauma resuscitations may benefit from the presence of a 

designated trauma team leader to direct logistics and re-
sources.

  Crystalloid fluids promote coagulopathy and should be 
used judiciously. Use blood products if the patient is 
bleeding.

  Consider bullet trajectory in patients with gunshot wounds. 
X-rays may identify injuries in unexpected locations.

  Do a right side thoracostomy in patients receiving a left 
sided thoracotomy.

 
 EMS transports a patient after a gunshot wound to the chest 

with a blood pressure of 80/palp. The patient is awake and 
talking. What do you do?

 What is a trauma team leader? It is similar to the leader of a 
code in cardiac arrest. The approach is hands off. The provider 
is 2-3 feet from the bed leading the resuscitation. The trauma 
team leader is in charge of the logistics and resources. In Can-
ada, the trauma team leader may be a trauma surgeon, emer-
gency physician, orthopedic surgeon or anesthesiologist. A good 
trauma team leader has a particular skill set aside from their pri-
mary discipline.

 If you are the lone physician treating a trauma patient, you will 
have to be organized, drive the resuscitation yourself and per-
form all the procedures.

 Mentally prepare for the arrival of the patient. Discuss what 
you expect to see with the team based on the limited prehos-
pital information. Discuss anticipated procedures and primary, 
secondary and tertiary options. What equipment do we need? 
Can we get IVs ready? Can we prime the Level One transfusers? 
Can we get a chest tube set up at the bedside?

  “Ok, the patient has two penetrating injuries to his chest.  He 
might have hemothorax, pneumothorax, cardiac injury, peri-
cardial tamponade. He probably has an airway issue. What 
are we going to do if he loses pulses?” Delegate in advance 
who is going to do what.

 How do you set up the room?

  Hicks has the ultrasound ready to go and the ultrasound 
probe in his hand. Is there a pericardial effusion?

  If a hemothorax or pneumothorax is anticipated, the chest 
tube tray is opened up and ready to go.



EM:RAP Written Summary | www.emrap.org10

 The patient arrives and has an obvious open wound to the left 
side of the chest. The patient is awake and conversant. The 
paramedic starts the report. What are your first steps?

  “Are there any immediate issues you need to tell me about 
such as shock, hypotension, airway or change in blood pressure 
during transport?” If the answer is yes, get the patient on to the 
gurney as quickly as possible and start the primary survey.

  90% of the time there is no immediate life-threatening injury. 
Take the time to hear the whole story from the paramedics.

 Begin the primary survey.

  The patient is cursing. He will likely require airway interven-
tion at some point but it doesn’t have to be right now.

  Put an ultrasound probe on the chest and look at the pericar-
dium. You need to know if there is fluid around the heart. This 
influences everything; approach to airway, fluid resuscitation 
and whether or not you place a chest tube.

  Listen to the lungs. Palpate the belly.

  If someone has placed a collar on the patient, take it off. It has 
little benefit in penetrating trauma.

 If you see fluid around the heart and the patient is hypoten-
sive, what is your next step?

  Say it out loud. “There is a lot of fluid around the heart”. The 
patient will need an ED thoracotomy if they lose pulses or 
ideally, a pericardial window performed in the OR.

  The patient may have other pathology such as a tension 
pneumothorax. It is important to be systematic.

 The ultrasound shows no lung sliding on the left. Do you place 
a chest tube or wait for the chest x-ray?

  You don’t necessarily need either study to make this determi-
nation. If you have a hypotensive patient with a penetrating 
injury to the left side of the chest and decreased air, you need 
to decompress the left side of the chest. Perform a finger tho-
racostomy followed by a chest tube.

 The trauma patient arrives with fluid hanging. Should you stop it?

  Between the prehospital setting and the emergency depart-
ment, patients may receive 2-3 liters of crystalloid. ATLS has 
adjusted their recommendations to one liter of crystalloid fol-
lowed by blood products. If you have blood products available 
and suspect the patient is bleeding, use blood products.

  Bringing the patient’s blood pressure up to normal may be 
harmful.

  Crystalloids promote coagulopathy. Coagulopathy in trauma 
may be due to multiple factors; early coagulopathy that is 
related to the nature of the injury and degree of shock as 
well as dilutional coagulopathy exacerbated by hypothermia 
and acidosis.

 Order blood before the patient arrives.

 When should you start tranexamic acid? As soon as you think 
of it. We know it has a mortality benefit in bleeding trauma pa-
tients but this depends on time. The most robust benefit is with-
in 3 hours. It may be harmful with later administration but this is 
controversial. Aim for administration within an hour.

 Does management differ if the patient is shot versus stabbed 
in the chest? If the patient is shot, you need to consider bullet 
trajectory. Unstable patients with gunshot wounds will go to 
the OR quickly without x-rays. However, imaging can make a 
difference in the stable patient with a gunshot wound. In one 
case, a patient was shot in the chest but work-up of the thorax 
was negative. X-rays showed the bullet had ricocheted off the 
vertebrae and traveled below the diaphragm where it caused 
injury to the IVC and serious intra-abdominal bleeding.

  Bullet mass; holes plus bullets have to equal an even num-
ber. If it is not an even number, you are missing a bullet or you 
are missing a hole. If the math doesn’t add up, you have to be 
systematic in your search for injury.

 The patient loses pulses and needs a thoracotomy. You are the 
lone physician. What do you do? You need to have a specific 
script for this procedure. We do not do these as frequently as 
trauma surgeons. If there is someone else available, have them 
decompress the right chest. If you go into the left chest, you 
don’t know what is going on in the right chest. Do a finger tho-
racostomy on the right chest.

  Our primary role is to make the decision to open the chest. 
Deliver the heart, do pericardectomy and examine for injuries. 
If there is an injury, repair it or stick a finger in it to achieve 
hemostasis. You can’t tell if the patient has tamponade based 
on the visual inspection of the pericardium. Do internal com-
pressions if indicated.

  If you work in a trauma center or do this more frequently, you 
can consider going into the mediastinum and cross-clamping 
the aorta or doing a hilar twist to clamp bleeding pulmonary 
vessels.

  This doesn’t have to be complicated.

  The overall salvage rate is low (2-5%) but some patients such 
as with stab wounds and pericardial tamponade can have a 
survival rate of up to 30%.

  Have the respiratory therapist or other physician selective-
ly intubate the right mainstem to deflate the left lung. Drop 
an NG or OG tube to help identify the esophagus. Don’t for-
get the right side. Perform a finger thoracostomy. If you get 
blood, you will do a clamshell thoracotomy. Open the left side 
of the chest. Open the pericardium and deliver the heart.

  Cross-clamping the aorta is tricky. You can do it with your 
finger and await back-up if available.
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Why don’t you do a pericardiocentesis? It is more difficult than 
thoracotomy. Clotted blood may make it less effective. However, 
if you are in a resource scarce environment and this is a procedure 
you are comfortable with, it may buy you some time. 

Annals of Emergency Medicine: 
Phytophotodermatitis
Paul Jhun MD and Britney DeClerck MD
 
 Take Home Points
  Phytophotodermatitis is a reaction with certain plants 

that makes the skin hypersensitive to light.

  This is a self-limiting condition but may improve with ste-
roids in the acute inflammatory phase.

  In general, an area the size of four handprints requires one 
gram of steroids for coverage.

 What is phytophotodermatitis? Phyto for plant, photo for light 
and dermatitis for inflammation of the skin. A plant comes in 
contact with skin making it very sensitive to light. There are 
specific plants that can cause this condition. It is essentially an 
exaggerated sunburn response.

 What plants can cause this? Lime and lemon. Parsley, celery 
and figs can also cause it. This may be seen in grocery packers 
packing celery.

 What are you looking for? These patients usually have a 
linear or drip pattern. Children may develop the symptoms 
down the sides of their cheeks if they were previously drink-
ing lemonade or limeade. Squeezing a lime into a drink could 
result in symptoms along the crux of the thumb.

 The lesion usually becomes red and edematous with pro-
gression to small blisters or large bullae. This resolves over 
time and leaves hyperpigmented streaks or patches in the 
area. Initially these are painful (similar to sunburn). Patients 
may become itchy with progression.

 How is this managed? It will improve without intervention. 
However, if the patient is symptomatic, you may treat with 
anti-inflammatory medication such as topical steroids or oral 
NSAIDs. Don’t forget about sunscreen. You want to protect 
against the precipitating UVA light. This may also prevent 
worsening of hyperpigmentation.

  Topical steroids are only necessary if it is still inflamed; 
red, blistered or symptomatic. If it is already hyperpig-
mented, you don’t need to use topical steroids.

 What topical steroids should you use?

  In general, there are three main factors to consider. 1) 
Location. Thick skin can handle stronger steroids and thin 
skin may respond to milder steroids. 2) Chronicity of use. 
Is this a chronic condition such as psoriasis? Or an acute 
inflammatory condition that will improve in a week or so? 
3). It this mild or major inflammation?

  Phytophotodermatitis may be located on the face or 
hands. If the rash is located on the hands, you can use a 
Class I or II steroid such as clobetasol or fluocinonide. If the 
rash is located on the face, you could use Class IV-VI topi-
cal steroids such as desonide or hydrocortisone valerate.

  This is a self-limited disease. You don’t need to worry as 
much about the long term effects of steroid use such as 
thinning of the skin, tachyphylaxis or decreased effect 
in this situation. Steroid use can result in acute bacterial 
folliculitis or yeast overgrowth. These side effects are less 
likely with short term use.

  This is a very inflammatory process with blisters and bul-
lae. Use stronger steroids such as triamcinolone(class IV) 
or class I or II steroids (if the lesion is on the body). [Ed. 
note: Class I is most potent, Class VII is weakest]

 What is the difference between ointments, lotions and 
creams?

  These are the delivery agents for steroids. There are six 
vehicles available for the delivery of steroids; ointments, 
creams, lotions, foams, gels and solution. These are listed 
from most moisturizing to most drying. If the patient has 
a dry process such as eczema, you want to use ointment. 

CASE

A 31 year old male who presented to the Emergency Depart-
ment with three days of a painless, non-pruritic, bullous rash 
on both hands and his right foot one day after he juiced several 
hundred lemons. He denied fevers, enteric symptoms or my-
algias. Examination revealed a well-appearing man with bullae 
primarily to his right hand but small scattered findings on his 
left hand and right lower leg. The rash blanched and his palms 
and soles were normal. Diagnosis? Phytophotodermatitis.

http://www.annemergmed.com/content/imgemergmed>
http://www.annemergmed.com/content/imgemergmed>
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If the patient has a condition that is wet or in an intertriginous 
location, you might want to dry it with a gel or solution.

  Consider the location of the lesion on the body. You don’t 
want to use an ointment on the hair. A solution or foam is 
preferable for hair bearing areas.

  There is a slight difference in the strength of the steroid 
based on the vehicle. Ointment is the strongest vehicle. This 
allows for more staying power of the steroid compared to an 
alcohol-based solution that is drying.

 What is the maximum duration of use? It is usually ok if the 
steroids are used for under 1-2 weeks.

 How much do you dispense? A 15 gram tube is the same size 
as a travel size toothpaste. A whole body application is about 
20-30 grams per application. If you are trying to cover a larger 
area, you need to give the patient a larger size tube. You may 
need to prescribe multiple tubes. Common tube sizes are 15g, 
30g and 60g. Triamcinolone comes in 80 gram tubes and a tub 
containing 454 grams.

  In general, an area the size of four handprints requires one 
gram for coverage.

 Over-the-counter hydrocortisone 1% can be used on the face 
for chronic conditions like seborrheic dermatitis. Phytophoto-
dermatitis will likely require stronger steroids.

Paper Chase 1:
How Often Does CT Miss SAH?
Sanjay Arora MD and Michael Menchine MD
 
 Take Home Points
  In a large observational study of over two thousand pa-

tients with headache concerning for subarachnoid hem-
orrhage with negative CT and lumbar puncture, only 0.4% 
had an aneurysm.

  Lumbar punctures may result in false positives, cause 
complications and precipitate unnecessary work-up.

 
 Sayer, D et al. An observational study of 2248 patients present-

ing with headache, suggestive of subarachnoid hemorrhage, who 
received lumbar punctures following normal computed tomogra-
phy of the head. Acad Emerg Med. 2015 Nov;22(11):1267-73.  
PMID: 26480290.

 Bottom line: This is a large observational study of over two 
thousand patients with headache concerning for possible sub-
arachnoid hemorrhage. Of those with a negative head CT who 
underwent lumbar puncture, 0.4% had an aneurysm.

 Subarachnoid hemorrhage is big problem. Headache is a com-
mon presenting complaint comprising about 2% of all ED visits. 
However, subarachnoid hemorrhage accounts for only 1-3% of 
all headaches.  Missed diagnosis may be devastating due to re-
bleeding. CT scanning has been thought to be 90% sensitive.

 Why not do lumbar punctures on everyone? Lumbar punctures 
take a lot of time. There are a large number of false positives. 
There may be technical failures or complications. Patients may 
end up with more work up.

 The Canadian research group published a well-publicized pa-
per claiming that modern CT scanners are 100% sensitive for 
detecting subarachnoid hemorrhage if performed within 6 
hours of headache onset. However, if the scan is performed af-
ter 6 hours the sensitivity drops to 85%. The large majority of 
patients with headaches are not scanned until after 6 hours.

 Sensitivity is a tricky statistic because it does not take disease 
prevalence into account. What does this mean?  The CT scan 
may be only 85% sensitive so you might miss as many as 15% 
of all subarachnoid hemorrhages. What if subarachnoid hem-
orrhage happens in only 1 out of every 1000 people evaluated 
after 6 hours? You’ll pick up 85% of these and miss 15%. So 
you’ll miss a subarachnoid hemorrhage about every 7000. The 
prevalence of disease matters.

 This is an observational study of 2248 patients from the com-
munity that had CSF analyzed for blood after negative head CT. 
They were looking at the yield of lumbar puncture for subarach-
noid hemorrhage and the utility of xanthochromia in particular.

 The CSF was evaluated for bilirubin, oxyhemoglobin and met-
hemoglobin via spectrophotometry. Overall, 80% of the sample 
was negative. 5% of the sample was positive. 15% were incon-
clusive; these had some oxyhemoglobin or methemoglobin but 
no bilirubin. Bilirubin can only happen due to bleeding in vivo.

 92 patients had a CSF positive for blood degradation products. 
Only 8 of these had aneurysms and 1 had a carotid fistula. This 
was a yield of 0.4%, which is low. All but one of the patients with 
a negative head CT and positive lumbar puncture with an aneu-
rysm presented more than 6 hours after presentation. Many of 
these patients had experienced headache for a week.

 The consequences of missing an aneurysmal subarachnoid 
hemorrhage are so dire that 0.4% may not be good enough. 
However, it is low enough that we should considering being 
more parsimonious with the decision to do a lumbar puncture, 
especially since it leads to additional work-up in a large number 
of patients.

CASE CONCLUSION
The patient was managed with topical triamcinolone and had 
a good outcome. 

http://www.ncbi.nlm.nih.gov/pubmed/26480290
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cohort study in 7 pediatric emergency departments in France 
between 2007 to 2011. They used the electronic medical re-
cord to identify cases. The methods seemed very solid and used 
the best available guidelines for chart review studies.

  Meningitis was defined either bacteriologic evidence of 
meningitis, a second visit due to meningitis or on phone call 
follow-up. To minimize patients lost to follow-up, they sent a 
request to the French Active Surveillance network to confirm 
that infants lost to follow-up had not been registered in the 
database with the diagnosis of bacterial meningitis. This net-
work was established in 2001 to monitor all cases of bacterial 
meningitis in France.

  They also did a “reverse strategy” where they looked at cas-
es of bacterial meningitis and traced the chart back to see if 
they had a febrile seizure.

 In the study period, there were 116,503 visits between the 
ages of 6-11 months. 2034 visits had possible seizure. After 
manual review of the charts, they found 347 were febrile sei-
zures and 205 of these were simple febrile seizures.

  An LP was performed in 61 (30%) of the cases, with no bacte-
rial growth. 144 of these children had a second ED visits with 
no bacterial meningitis. 60 patients were reached by phone 
with no reported bacterial meningitis. 37 patients were lost 
to follow-up. None were found in the active database.

 In the reverse strategy, only 10 kids between the ages of 6-11 
months with bacterial meningitis were identified over the four 
year period. None had simple seizures although four had com-
plex seizures.

 This was not a prospective study but pretty solid evidence. Re-
member that this only applies to simple seizures in immunized 
kids. If you practice in regions or populations with a large num-
ber of unimmunized children, these children may be higher risk.

Paper Chase 3:
Prescribing Adolescents Opioids
Sanjay Arora MD and Michael Menchine MD
 
 Take Home Points
  Adolescents prescribed opioids had higher odds of misus-

ing opioids by age 23.

  The effect was concentrated in kids who were otherwise 
at low risk for drug misuse.

  This should not prevent us from treating severe pain in ad-
olescents with opioids.

  Counsel patients and families that these drugs are not be-
nign. Encourage discarding leftover medications.

 

 This paper shows the true positive lumbar puncture rate will 
be around 1% in a community sample. If the clinical history is 
really suspicious, this number is too high to risk and you must 
get a lumbar puncture. If you are less suspicious, we might con-
sider avoiding the lumbar puncture. 

Paper Chase 2:
Febrile Seizures and 
Risk of Meningitis 
Sanjay Arora MD and Michael Menchine MD
 
 Take Home Points
  A retrospective review found no cases of meningitis in 

patients between the ages of 6-11 months with a simple 
febrile seizure.

  This only applied to vaccinated children with simple fe-
brile seizures.

  No patients with bacterial meningitis had a simple febrile 
seizure although 4 did have complex seizures.

 
 Guedj, R et al. Risk of bacterial meningitis in children 6 to 11 

months of age with a first simple febrile seizure: a retrospective, 
cross-sectional, observational study. Acad Emerg Med. 2015 
Nov;22(11):1290-7. PMID: 26468690.

 Bottom line: The authors found no cases of bacterial meningitis 
in patients between the ages of 6-11 months of age with a sim-
ple febrile seizure.

 Febrile seizures affect between 2-5% of kids in Europe and 
North America. Febrile seizure is defined as a simple seizure 
with fever in well-appearing kids between the ages of 6 months 
to 5 years. A simple seizure lasts less than 15 minutes, comprised 
of general tonic clonic movements without focality and without 
recurrence within 24 hours or within the same febrile illness.

 In the past, lumbar puncture was performed on these kids 90% 
of the time. In 2011, the American Academy of Pediatrics up-
dated their guidelines to say that you should “consider” doing a 
lumbar puncture only in kids 6-12 months (not older) only if they 
are unimmunized, don’t know immunization status or are not 
up-to-date on vaccinations for Strep pneumoniae or Haemoph-
ilus influenzae.

  The authors state that the 2013 NICE guidelines in the UK 
recommend that all children less than 18 months be admitted 
to the hospital because they may have meningitis without the 
classic signs.

 The primary objective of this study was to estimate the risk of 
bacterial meningitis among children 6 to 11 months presenting 
with their first simple febrile seizures and without other clin-
ical signs associated with meningitis. This was a retrospective 

http://www.ncbi.nlm.nih.gov/pubmed/26468690
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 Miech, R et al. Prescription opioids in adolescence and future opioid 
misuse. Pediatrics. 2015 Nov;136(5):e1169-77. PMID: 26504126.

 Bottom line: Adolescents prescribed opioids had higher odds of 
misusing opioids by age 23.

 This paper is likely to be widely publicized and it is important 
that we do not misinterpret the findings. It is likely to be mis-
interpreted to mean that we shouldn’t give adolescents opioids 
for severe pain.

 America has a huge opioid problem with more than 15,000 
people dying of overdose annually. A large fraction starts as 
legitimate prescriptions. A small fraction of these patients then 
begin to misuse the drugs by self-titrating, taking the medica-
tion for the feeling rather than to alleviate pain. A small fraction 
go on to become addicted to the medications and will lie, cheat 
and steal to their doctors, family and friends to get more of the 
drug, even if it is causing them social or health problems.

 We are responsible for a tiny percentage of opioid prescrip-
tions, around 5%, despite seeing more than 10% of all outpa-
tients visits and seeing all the acutely injured people. There is 
a question if we are responsible for giving patients a ‘taste’ of 
the medications and leading the patient with an ankle fracture 
down the pathway to drug addiction.

 This paper indirectly addresses this question. The study was a 
panel of kids surveyed in the 12th grade and subsequently at 
ages 19 and 23. The adolescents were asked about their drug 
history (both legal and illegal) and their attitudes toward drug 
use in general. The primary outcome was self-reported misuse 
of opioids at age 19 of 23. The main predictor of interest was 
whether the subject had received a “legitimate” opioid prescrip-
tion previously.

 The study included 6055 children in the 12th grade. The relative 
risk of opioid misuse was 1.33 or 33% more likely for kids who 
had received a legitimate prescription compared to those who 
hadn’t. Kids who did not get an opioid prescription had a risk of 
misuse of 7% and those who did have a prescription had a 9% 
risk of misuse.

 The effect was concentrated in kids who were otherwise at 
low risk for drug misuse. These were the kids who hadn’t expe-
rienced with drugs or alcohol by the 12th grade. Among the kids 
who were already experimenting with drugs by the 12th grade, 
the risk of opioid misuse was high but was unaffected by getting 
a prescription.

 The study shows that short term legitimate opioid prescrip-
tions might increase the risk of misuse.

 Drug misuse is a broad outcome that could include less con-
cerning activities such as taking a pill once or twice as an ex-
periment. This is not the same as ending up on the street with 
track marks in your arm.

 What does this study tell us? Opioids are likely to be misused. 
We already know this. A prescription for opioids is more likely 
to be misused by kids who don’t use other drugs. This proba-
bly means that these adolescents think these drugs are safe as 
recreational agents because they are prescribed by a doctor or 
that access to these drugs induces experimentation. However, 
treating bad pain is really important.

 We should make sure that opioids are necessary for the condi-
tion. Counsel our patients and their families that the drugs are 
not benign because they are prescribed by a doctor and they are 
only safe as prescribed. Once the acute illness is over, dispose of 
the unused meds. Throw them away or the DEA advises you can 
flush them down the toilet. Don’t deny opioids to children, ad-
olescents or adults who are in acute pain that is uncontrolled 
with NSAIDs. 

Paper Chase 4:
Oxycodone vs Hydrocodone
Sanjay Arora MD and Michael Menchine MD
 
 Take Home Points
  Hydrocodone/acetaminophen and oxycodone/acetamin-

ophen have similar efficacy.

  Oxycodone/acetaminophen has a worse side effect pro-
file with increased nausea, vomiting and dizziness.

 
 Chang, AK et al. Comparative analgesic efficacy of oxycodone/ac-

etaminophen versus hydrocodone/acetaminophen for short-term 
pain management in adults following ED discharge. Acad Emerg 
Med. 2015 Nov;22(11):1254-60. PMID: 26479162.

 Bottom line: In patients with acute extremity pain, hydroco-
done/acetaminophen and oxycodone/acetaminophen had sim-
ilar efficacy but the oxycodone formulation had a worse side 
effect profile.

 Oral opiates are commonly prescribed from the emergency 
department. Hydrocodone/acetaminophen is the most com-
monly prescribed in the United States followed by oxycodone/
acetaminophen. This is likely due to the fact that hydrocodone 
wasn’t Schedule II in the past.

 There have been few ED studies comparing these medications 
with mixed results.

 This is a prospective, randomized, double-blind clinical trial 
comparing oxycodone/acetaminophen (5mg/325mg) with hy-
drocodone/acetaminophen (5mg/325mg). They enrolled adult 
patients between the ages of 21 and 64 discharged from the 
ED following visits for acute musculoskeletal pain. The expected 
course of pain medications was no more than one week. They 
excluded patients with chronic pain and those already taking 
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opiates.  Patients were randomized to a three day course of one 
of the two medications. They were instructed to take one pill 
every four hours as needed and not to take other pain medica-
tions with it. Patients were contacted via phone call at 24 hours.

 The primary outcome was the between-group difference in im-
provement in mean pain scores from 0-10 at approximately 24 
hours post-discharge measured at 2 hours following the most 
recent ingestion of the study drug relative to the time of phone 
contact. They used a four point Likert scale to look at satisfac-
tion. They asked if patients would take the medication again and 
about side effects such as nausea, constipation and rash.

 They hypothesized that oxycodone/acetaminophen was better.

 240 patients were randomized and they had follow-up on 220 
patients. They did not make any attempt to deal with the miss-
ing data but just reported on what they had. There were almost 
identical characteristics at baseline.

 What did they find? For the primary outcome, the mean initial 
pain scores were 7.8 and 7.6 and improved to 2.2 and 4.0 after 
medications. Over 60% of patients in each group had their pain 
cut in half. About 95% of each group was satisfied. About 90% 
of each group would take the same medication again.

  Nausea and vomiting was much more common in the oxyco-
done/acetaminophen group; 17% versus 7% for nausea and 
5% versus 1% for vomiting. Dizziness was more common in 
the oxycodone group; 17% versus 7%. The rest of the side 
effects (rash, constipation, etc) were similar.

 The biggest limitation of this study is the measurement of the 
primary outcome is subject to recall bias. However, the recall 
bias would likely affect both groups in the same way. It would 
have been nice to look at the total number of pills taken to de-
termine if patients required adjunct medication or were taking 
two pills instead of one.

 Both medications work and are relatively safe, although one 
seems to have less side effects.

Paper Chase 5:
Can You Spend Down Malpractice Risk?
Sanjay Arora MD and Michael Menchine MD
 
 Take Home Points
  Higher spending for admitted patients was associated 

with a reduced risk of alleged malpractice.

  Spending twice as much was associated with only a 1% 
decrease in the rate of malpractice claims.

  It is unclear why spending reduces malpractice risk.
 

 Jena, AB et al. Physician spending and subsequent risk of malprac-
tice claims: observational study. BMJ. 2015 Nov 4;351:h5516. 

 Bottom line: Higher spending for admitted patients was associ-
ated with a reduced risk of alleged malpractice.

 Defensive medicine is roughly defined as medical care pro-
vided solely to reduce the threat of malpractice liability rather 
than to help in diagnosis or treatment. Physicians freely admit 
to practicing defensive medicine. This is true in lawsuit-crazy 
countries like the US but also true in places thought to be less li-
tigious like the UK, Japan, Austria, etc. About 90% of physicians 
agree they practice some form of defensive medicine. Some 
studies suggest that about 20% of physician time is devoted to 
this defensive practice.

 It is less understood whether this practice actually helps you 
avoid lawsuits. The authors of this study look at whether in-
creased spending is associated with lower malpractice risk after 
adjusting for everything they could adjust for, including patient 
characteristics, ICD-9 codes, physician features, etc.

 The study was conducted in Florida where you can get in-
formation on all hospital admissions including the admitting 
physicians and there is a dataset of all malpractice claims, in-
cluding the license of the involved physicians. Florida is a com-
paratively high malpractice risk state.

 The data included 18,352,391 hospitalizations and 24,637 
physicians from 2000-2009. The authors used the best possible 
statistical techniques.

 What did they find? Physicians in the highest quintile of spend-
ing had the lowest rate of malpractice involvement. Those in 
the lowest quintile had the highest risk. This gradient was main-
tained in the other quintiles. These findings were true for 6 of 
the 7 specialties assessed. Only family medicine did not have 
statistical significance although the trend was the same.

 Emergency medicine was not assessed but we can likely ex-
trapolate. 

 The highest quintile spent, on average, $39,379 per hospital 
admission and the malpractice risk was 0.3% per physician 
year. The lowest quintile spent $19,725 and the risk of malprac-
tice was 1.5%.

 There are some methodological issues with this paper. Howev-
er, whatever biases were present likely operated in the opposite 
direction of their findings. These findings are likely true.

 How does spending reduce malpractice risk? It was not ad-
dressed in this paper.

  It may be that increased spending results in lower malprac-
tice incidents because more consultation and testing result in 
lower error rates overall, which reduces the malpractice rate. 
In this case, it may be money well spent. 

http://www.bmj.com/content/351/bmj.h5516
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  On the other hand, it may be that more testing and consulta-
tions make patients feel more cared for and less likely to make 
a claim, even if they have the same outcome. 

  It may be that lawyers, judges and juries think that increased 
testing and consultations represent more thorough care and 
are less likely to find in favor of claimants.

 This does not mean that we should dramatically increase our 
testing rate and intensity. However, we need to recognize that 
this paper is some of the first evidence that increased spend-
ing is associated with less malpractice. Increased spending only 
reduces the risk by about 1%.  If these findings are confirmed 
in other states and it can be shown that the decrease in mal-
practice risk is not caused by actual error reduction, it would be 
some important ammunition to drive malpractice tort reform. 

Needlesticks
Rob Orman MD and Greg Moran MD
 
 Take Home Points
  The highest risk exposure with known HIV positive blood 

and a large hollow needle has a 1 in 300 seroconversion rate.

  A housekeeper stuck by a needle in the trash with an un-
known source is highly unlikely to seroconvert.

  HIV does not last long in dried blood or on needles.

  Human bites are unlikely to transmit HIV.
 
 We frequently have to care for employees with body fluid 

exposure. Much of the encounter involves talking with the pa-
tients and reassuring them.  Bloodborne pathogen transmission 
in the workplace is exceedingly rare. Even with the highest risk 
exposures, the risk of transmission is still very low. Is there an 
algorithmic approach to make this easier?

 There are three main infectious pathogens we worry about 
with body fluid exposure; hepatitis B, C and HIV. The focus for 
exposures to hepatitis B is on the vaccination status of the ex-
posed person. Have they had post-vaccination antibody titers? 

 For HIV, you need to consider how much blood the patient was 
exposed to and how much HIV do you think was in the blood? 
These are often unknowns. You don’t always know the HIV sta-
tus of the source and if they have a high or low viral load. Some-
times it is a judgement call as to how much blood was involved. 
Was it a hollow or solid needle stick? Was there a lot of blood 
present? Mucous membrane exposures are generally lower risk. 
We ask the patient to participate in the determination of risk. 
Some are willing to accept a risk of 1 in a million and others will 
want to take the antiretroviral medications and risk the associ-
ated toxicity.

 A frequent presenting scenario is a housekeeper stuck by a 
needle in the trash with an unknown source.

  Patients are primarily worried about contracting HIV. The 
probability that the needle is contaminated by HIV is relative-
ly low.  There are 1.2 million infected with HIV out of more 
than 300 million people. Most patients in the hospital do not 
have HIV.

  HIV does not survive long in dried blood or on needles. It 
probably lasts hours at most.  If the needle has dried blood, 
the risk of transmission is very low.

  Even the highest risk exposure with a hollow needle and 
fresh blood with a known HIV positive source has conver-
sion rate of 1 in 300.

  The risk of transmission from a needle stick in the trash would 
range from one in tens of thousands to millions. It would be 
unusual circumstances that would prompt recommendations 
for post-exposure prophylaxis in this setting. It would have to 
be a fresh needle with a high probability of HIV and a deep 
stick from a hollow bore needle. This constellation of findings 
would be unlikely.

 A healthcare provider experiences a needle stick from a hospi-
talized patient. A rapid HIV test is drawn on the source patient 
and is negative. Is this enough to tell them not to worry? Yes. 
You are done. In the rare circumstance that the patient has acute 
retroviral infection but no antibodies, many facilities are using 
testing that detects the p24 antigen and are able to detect these 
acute HIV infections before the antibody becomes positive.

 We frequently see cops who are bitten. What should you do? 
These are low risk exposures. There have been some very rare 
case reports of HIV transmission allegedly carried through a hu-
man bite. Saliva doesn’t really contain large amounts of HIV rela-
tive to other body fluids. If there is a blood to blood component 
of exposure through the bite, you might consider prophylaxis. 
However, it would be very rare to recommend post-exposure 
prophylaxis for this type of exposure.

 What is the time interval from exposure to post exposure pro-
phylaxis? The sooner the better. There is no specific cutoff. You 
want to get the antiretrovirals on board before the virus can en-
ter the cells and start to replicate. This can happen over hours. 
The data is poor. Workplace transmission is so rare that we are 
unlikely to ever have robust data. We have some evidence that 
post-exposure prophylaxis reduces risk based on case control 
studies for high risk exposures. 

  If you aren’t sure, it is reasonable to give the first dose. This 
toxicity of the antiretroviral medication happens over time. 
The toxicity of a single dose is relatively low. Many emergen-
cy departments have these readily available. In most cases the 
source patient is HIV negative. However, if it will be difficult 
to obtain rapid HIV testing due to an uncooperative patient, 
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there is no available blood, etc and it is a high risk exposure, it 
is reasonable to treat.

 What is the time cutoff for when post-exposure prophylax-
is does not have benefit? 72 hours is commonly cited. At this 
point, the strategy is to follow them for seroconversion. Even for 
a high risk exposure, the risk is only 1 in 300.

 Can you test the needle? No.

 It is a high risk needle exposure with a known HIV positive 
source, large hollow-bore needle with a deep stick and you 
want to give medications. What do you give and when do they 
need follow-up?

  Get your infectious disease doctor involved.

  In general, you treat for four weeks.

  Baseline labs to assess liver function and CBC are obtained.

  Patients will usually have follow-up for antibody testing for 
HIV in 8-12 weeks and then at 6 months. Some will follow-up 
even later but six months is usually considered the usual win-
dow for seroconversion.

  Patients should usually have follow-up within a week to make 
sure they are tolerating the medications.

 Does follow-up testing differ if the source patient is unknown 
status versus known HIV positive? Not really. However, if the 
patient’s status is known, testing can evaluate for drug resis-
tance patterns.

 What if the source patient refuses a blood draw or can’t con-
sent? The laws vary between states. However, most states allow 
some avenue for testing in these circumstances. In most states 
you no longer need written consent to test available blood. If 
the patient is refusing a blood draw, some states require a court 
order to draw blood against their will. In the meantime, you are 
going to have to make a decision to treat based on perceived risk.

 What do you advise people with a high risk exposure regarding 
intercourse with their partner? The risk is exceedingly low but 
not zero. It may be prudent to use barrier precautions in the 
interim.

 Hierarchy of risk of transmission; fresh blood>dried blood>se-
men>urine>saliva>vomit. Once you get past fresh blood, the 
risk of transmission goes down. The risk of transmission for a 
single instance of vaginal intercourse between an HIV positive 
male and HIV negative female is estimated at 1 in 1000. This 
may increase in certain circumstances such as sexual assault 
with associated trauma.

 What is the risk of transmission? Hollow-bore needlestick has a 
risk around 1 in 300. Mucous membrane exposure is 1 in 1000. 
Non-intact skin exposure has a risk of less than 1 in 1000.

 Should we give post-exposure prophylaxis to victims of sexual 

assault? If there is reason to believe the assailant is more 
likely to be infected with HIV and there is some blood expo-
sure, then yes.

 More resources include MDcalc or the UCSF clinicians 
post-exposure prophylaxis line at 1-888-448-4911

Point-Of-Care Troponin
Cam Berg MD and Sam Ashoo MD
 
 Take Home Points
  Point-of-care troponin tests may save time in the 

management of chest pain patients.

  Each assay tests a different chemical epitope of tro-
ponin and you can’t compare absolute values.

  Reference ranges are developed using levels drawn 
from healthy patients. The upper limit of normal may 
vary depending on location and patient demographics.

 
 Point of care troponins in the ED management of chest 

pain.

 The troponin test is different than most other blood tests. 
It is an immunologic assay where the specific manufactur-
ers patent their assay. Each assay tests a different chemical 
epitope of the troponin molecule. Troponin is a protein re-
leased from the heart muscle. Unlike creatinine or hemo-
globin, we can’t take absolute values and compare them. 
The manufacturers develop a confidence interval and coef-
ficient of variation for FDA approval. Blood is drawn from 
healthy patients. The consensus level where the lab refer-
ence range is set is the 99% confidence interval with a 10% 
coefficient of variation.

 This doesn’t account for the types of patients we are test-
ing. We have had to determine how we are going to inter-
pret different levels of troponin elevation.

 It can take 60-90 minutes to run a standard troponin assay 
and point-of-care testing may be performed in 12 minutes. 
Point-of-care testing may save a significant amount of time. 
This can expedite the admission of a chest pain patients as 
you will usually need the EKG, troponin, history and chest 
x-ray to decide to admit the patient. Gaining 48 minutes of 
treatment time to move on to the next patient is huge.

 Berg’s facility uses an accelerated diagnostic protocol that 
permits discharge of nearly 80% of patients with undif-
ferentiated chest pain. They have a rule-in rate for MI of 
about 10%.

 Occasionally there will be discordance between the point-
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of-care testing and lab reference (i.e. the point-of-care is pos-
itive but the lab reference is negative). The lab reference may 
be slightly more sensitive with better discriminatory perfor-
mance at low levels. Ashoo’s group noted a higher number of 
false positives with point-of-care testing and, with cardiology 
input, adjusted the upper limit of normal to account for this. It 
is important to validate the test locally. The reference ranges for 
these assays are developed in healthy people and may differ de-
pending on location. You can’t just buy it off the shelf and start 
using it.

 If a troponin will be repeated prior to admission, patients will 
often receive a main laboratory troponin assay rather than a 
point-of-care test. This can lead to discrepancies. However, the 
delta-trend is the same. It depends on the clinical situation. If the 
point-of-care is positive and the repeat is slightly positive and 
trending in the same direction, you will need further diagnostics. 

Summary
Rob Orman MD and Anand Swaminathan MD

 From The Mailbag

 There is a lot of literature on risk stratification scores for ACS 
such as the GRACE score, HEART score, TIMI score, etc. Is it 
wrong to do serial EKGs and troponins with six hour rule-outs 
and follow-up for treadmill stress tests?

 The GRACE score, PURSUIT score and TIMI score are used for 
patients with definite acute coronary syndrome. These scores 
are used to risk stratify the likelihood of an adverse outcome in 
the short term. This can determine whether the patient is ad-
mitted to the CCU or a telemetry bed.

  These scores may also be useful in identifying high risk pa-
tients who may benefit from transfer to a higher level of care 
if you lack a cath lab.

 These scores were never intended for use in the emergency de-
partment for the undifferentiated chest pain patient. This is a 
completely different use. The HEART score is intended for this 
population. There are some studies looking at the TIMI score 
in this patient population. However, the GRACE and PURSUIT 
scores are for patients who are clearly being admitted with ACS.

 We want to know if there is a score that allows us to risk strat-
ify patients with chest pain for safe discharge for outpatient 
work-up versus admission. The only scores that have been val-
idated for this are the HEART score and accelerated diagnostic 
protocols with TIMI score.

 The highly sensitive troponin assay has not been approved for 
use in the United States. However, our troponin tests are still 
pretty good. Amal Mattu does a rule out with troponins at zero 
and three hours.
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