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Article 1 - Lactate and 
Mortality in the Elderly

del Portal DA et al. Emergency 
Department Lactate Is Associated 
with Mortality in Older Adults 
Admitted With and Without 
Infections.  Acad Emerg Med 
2010; 17:260–268.

Questions 1 and 9 on the 
LLSA 2012 Test

Key Points:

• “...serum lactate had a greater 
magnitude of association with 
mortality than either of two 
other commonly ordered 
laboratory tests, leukocyte 
count and serum creatinine.”

• “[This] study...supports the 
notion that early lactate 
measurements provide 
prognostic information.”

• For every 0.1mmol/L increase in 
lactate the relative risk (RR) of 
mortality increased 1.11.

• RR of in-hospital, 30, and 60-
day mortality increased in older 
patients with lactate >2 in 
patients with and without 
infection compared to those 
with lactate <2.

Study Question

Is serum lactate associated with 
mortality in a cohort of older
patients 
admitted to the 
hospital from 
the ED?

Study Design

Retrospective 
cohort

Synopsis

• 1442 patients 65 years or older 
who had a lactate drawn were 
followed in-hospital and out to 
30 and 60 days for mortality.

• 777 illnesses were infection 
related, and 665 were not.

• They found that patients with 
rising levels of lactate had a 
nearly linear increase in 
mortality in-hospital and at 30 
and 60 days, especially in 
patients with infection, even 
after adjusting for potential 
confounders (hypotension, 
SIRS, etc.).

• For every 0.1mmol/L increase in 
lactate the RR of mortality 
increased 1.11.

•RR of in-hospital, 30, and 60-
day mortality increased in 
patients with lactate >2 in 
patients with and without 
infection compared to those 
with lactate <2.  Lactate was a 
powerful prognosticator.
•The strength of association with 
mortality decreased over time. 
Lactate correlated much more 
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Lactate is a better predictor of 
mortality than creatinine or WBC 

count.

Lactate is a powerful prognosticator.



strongly with mortality than 
other markers, such as 
leukocyte count and creatinine.

Take Home Point

Check a lactate in your sick, 
elderly patients.  It may help you 
sort out which patients need 
more aggressive resuscitation 
and warrant closer monitoring.

Limitations

Patients who had a lactate 
ordered may have had something 
which prompted the physicians to 
consider it, potentially causing 
selection bias for sicker patients 
in the lactate cohort.

Review of Key Points:

• “...serum lactate had a greater 
magnitude of association with 
mortality than either of two 
other commonly ordered 
laboratory tests, leukocyte 
count and serum creatinine.”

• “[This] study...supports the 
notion that early lactate 
measurements provide 
prognostic information.”

• For every 0.1mmol/L increase in 
lactate the RR of mortality 
increased 1.11.

• RR of in-hospital, 30, and 60-
day mortality increased in older 
patients with lactate >2 in 
patients with and without 
infection compared to those 
with lactate <2.

5



Article 2 - Ectopic Pregnancy

Barnhart KT. Ectopic Pregnancy. 
N Engl J Med 2009;361;4.

Questions 2 and 14 on the 
LLSA 2012 Test

Key Points:

• You must think of ectopic 
pregnancy in any woman of 
childbearing age with vaginal 
bleeding or abdominal pain.

• An intrauterine pregnancy (IUP)
should be seen on transvaginal 
ultrasound (TVUS) by 5.5 
weeks from last menstrual 
period (LMP) in almost 100% of 
patients.

• A yolk sac seen within the 
gestational sac is, “considered 
to be definitive confirmation of 
an intrauterine pregnancy.”

• The “discriminatory hCG value” 
at which an IUP can be seen on  
TVUS is between 1500-3000 
mIU/mL.

• Women with hCG levels in the 
discriminatory zone and no IUP 
seen on ultrasound require 
follow up with OB for 
measurement of serial hCG 
levels +/- repeat ultrasound.

• “Randomized trials comparing 
medical therapy with 
laparoscopic salpingostomy for 
the treatment of an unruptured 
ectopic pregnancy have shown 
a non-significantly higher 
success rate with multi-dose 
methotrexate (relative success 
rate, 1.8; 95% CI, 0.73 to 4.6) 
and a significantly lower 
success rate with single-dose 
methotrexate (relative success 

rate, 0.82; 95% CI, 0.72 to 
0.94), as compared with 
salpingostomy.”

• Women who may have ectopic 
pregnancy must be educated 
about symptoms of rupture and 
given strict return precautions.

The Clinical Problem

• Miscarriage occurs in 15-20% 
of clinically evident 
pregnancies.

• Ectopic pregnancy occurs in 
1-2% of pregnancies, and the 
incidence is on the rise.

• Damage to the fallopian tubes 
from PID, surgery, or prior 
ectopic increases the risk of 
ectopic pregnancy.

•  Smoking, age over 35 years, 
and many lifetime sexual 
partners are minor risk factors 
for ectopic pregnancy.

• IUD-related pregnancies (rare) 
and in those with tubal ligation 
(also rare) are ectopic in 
25-50%.

• Those being treated for 
infertility with in vitro fertilization 
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A yolk sac in the gestational sac is 
definitive confirmation of IUP.

Treatment success is higher in 
unruptured ectopic with multi-dose 

MTX than salpingostomy.



or other assisted reproductive 
technologies (i.e. clomiphene, 
etc.) are at increased risk for 
ectopic and heterotopic 
pregnancy.  Normally the 
incidence of heterotopic is 
1/4000, but with infertility 
treatment, it is 1/100 (not on 
test but very important!!).

• Recurrence rate with a prior 
ectopic is 10% and 25% with 
two prior ectopics.

Strategies and Evidence

Evaluation
• Patients with ruptured ectopic 

often present in shock with 
tachycardia, hypotension, 
pallor, rebound abdominal 
tenderness, etc.

• But most present prior to 
rupture with mild tenderness of 
the abdomen and scant vaginal 
bleeding, 

Ultrasound
• An IUP should be seen on 

TVUS by 5.5 weeks from LMP 
in almost 100% of patients.

• 6 weeks: embryonic pole seen
• 6.5 weeks: fetal cardiac activity 

seen
• Anembryonic gestation: 

gestational sac >2cm and no 
fetal pole

• Embryonic/fetal death: crown-
to-rump length >0.5cm and no 
cardiac activity

• Ring sign: adnexal mass with a 
hyperechoic ring around a 
gestational sac

• Pregnancy of unknown location 
(PUL), no IUP, or obvious 
ectopic occurs in 8-31% of 
patients; 25-50% of women with 
an ectopic have a PUL on initial 
presentation.

• 7-20% of women with PUL will 
be diagnosed with ectopic.

Ultrasound and hCG
• The “discriminatory hCG value” 

at which an IUP can be seen on  
TVUS is between 1500-3000 
mIU/mL.

• The positive predictive value for 
detection of IUP with a hCG < 
1500 was 80% and was only 
60% for detection of ectopic.

• Serial hCG measurements are 
crucial in distinguishing among 
a viable IUP, resolving 
spontaneous abortion, or an 
ectopic.

•  “99% of viable intrauterine 
pregnancies are associated 
with an increase in hCG levels 
of at least 53% in 2 days.”

• 50% with an ectopic have an 
increasing hCG; 50% have a 
decreasing hCG.

• “71% of women who receive a 
diagnosis of an ectopic 
pregnancy have serial serum 
hCG values that increase more 
slowly than would be expected 
with a viable intrauterine 
pregnancy.”

• In miscarriage, hCG levels 
decrease more slowly if initial 
levels are lower than those with 
high initial hCG levels.

Management

Medical
• Methotrexate (MTX) as a single 

or multiple dose regimen is the 
medical option. Failure rates 

7



are slightly higher in single dose 
regimens.

• Failure of medical management 
is associated with hCG values 
greater than 5000, significant 
free peritoneal fluid on 
ultrasound, fetal cardiac activity, 
and an increase in the serum 
hCG level of more than 50% in 
the 48-hour period prior to 
treatment.

• Side effects of MTX may 
include nausea and abdominal 
cramping indistinguishable from 
ectopic rupture, so be sure to 
give good return instructions.

• MTX is absolutely 
contraindicated if: breast 
feeding, immunodeficient host 
or prior blood dyscrasia, allergic 
to MTX, active pulmonary 
disease, peptic ulcer disease; 
hepatic, renal or hematologic 
dysfunction, alcoholism, 
alcoholic or other chronic liver 
disease, ectopic mass >3.5 cm, 
or embryonic cardiac motion.

Surgical
• Multi-dose MTX showed a trend 

toward higher success rate than 
laparoscopic salpingostomy, but 
it was not statistically 
significant.

• Single dose MTX was 
signifcantly inferior to 
salpingostomy.

• Tubal patency was the same for 
medical or surgical treatment.

Review of Key Points:
• You must think of ectopic 

pregnancy in any woman of 
child bearing age with vaginal 
bleeding or abdominal pain.

• An intrauterine pregnancy (IUP)
should be seen on transvaginal 
ultrasound (TVUS) by 5.5 
weeks from last menstrual 
period (LMP) in almost 100% of 
patients.

• A yolk sac seen within the 
gestational sac is, “considered 
to be definitive confirmation of 
an intrauterine pregnancy.”

• The “discriminatory hCG value” 
at which an IUP can be seen on  

TVUS is between 1500-3000 
mIU/mL.

• Women with hCG levels in the 
discriminatory zone and no IUP 
seen on ultrasound require 
follow up with OB for 
measurement of serial hCG 
levels +/- repeat ultrasound.

• “Randomized trials comparing 
medical therapy with 
laparoscopic salpingostomy for 
the treatment of an unruptured 
ectopic pregnancy have shown 
a nonsignificantly higher 
success rate with multidose 
methotrexate (relative success 
rate, 1.8; 95% CI, 0.73 to 4.6) 
and a significantly lower 
success rate with single-dose 
methotrexate (relative success 
rate, 0.82; 95% CI, 0.72 to 
0.94), as compared with 
salpingostomy.”

• Women who may have ectopic 
pregnancy must be educated 
about symptoms of rupture and 
given strict return precautions.
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Article 3 - Infectious 
Mononucleosis

Luzuriaga K et al. Infectious 
Mononucleosis. N Engl J Med 
2010;362:1993-2000.

Questions 3, 13, and 24 on 
the LLSA 2012 Test

Key Points:

• “Given the rarity of splenic 
rupture after 3 weeks, a recent 
review has suggested that 
patients may consider a return 
to contact sports a minimum of 
3 weeks after the onset of 
symptoms...”

• “Morbilliform rashes are 
common in patients with 
infectious mononucleosis 
treated with amoxicillin or 
ampicillin (occurring in up to 
95% of patients with such drug 
exposure)...”

• Pregnant women presenting 
with mono symptoms need to 

be tested for EBV, CMV, and 
HIV.

• “Given the adverse fetal 
outcomes associated with 
primary CMV and toxoplasma 
infections during pregnancy and 
the risk of mother-to-child 
transmission of HIV, definitive 
testing (antibody testing for 
EBV infection, IgM antibody and 
nucleic acid testing for CMV 
infection, and nucleic acid–
based testing for HIV) is 
indicated in pregnant women 
presenting with 
mononucleosis.”

• EBV is the causative virus.
• Most recover with no problems, 

though fatigue may last for 
months.

• Pharyngitis, fever, and 
lymphadenopathy is the classic 
clinical triad.

• Monospot (heterophile 
antibody) testing is 85% 
sensitive and 94% specific in 
the setting of mono symptoms, 
but the diagnostic accuracy 
plummets if the illness is less 

than one week or the patient is 
< 12 years old.

• Treatment is supportive.  There 
is very little data on the 
effectiveness of antivirals or 
corticosteroids.

The Clinical Problem

Introduction
• Infectious mononucleosis 

(mono) is caused by the 
Epstein-Barr virus (EBV), in the 
herpesvirus family.

• 95% of adults are infected 
worldwide. Mono only occurs in 
humans.
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Patients may return to contact sports 
in 3 weeks.

Amoxicillin or ampicillin will cause a 
morbilliform eruption in 95% if Rx 

during acute mono.

If pregnant with a mono-like illness, 
check for CMV, toxo, and HIV.



• Nowadays, with improved 
hygiene, more people acquire 
mono in the second decade of 
life.  30-75% of college 
freshmen are seronegative; 
10-20%/year are infected; about 
half of those manifest infectious 
mono symptoms.

• Infection is lifelong.

Pathogenesis
• Infection is 

transmitted 
primarily in saliva; 
hence the name 
“kissing disease” is 
based in truth!

• The incubation 
period is 30-50 
days.

• Again, infection is lifelong via 
various immune cloaking 
mechanisms to avoid detection.

Natural History and 
Complications

• Most people recover from mono 
with no problems within a 
month.

• Fatigue can last up to 6 months, 
although most see improvement 
in 2-3 months.

• Cervical adenopathy may also 
take months to resolve.

• One quarter to half develop 
hematologic manifestations, 
which are usually mild but may 
include: hemolytic anemia, 
thrombocytopenia, aplastic 

anemia, thrombotic 
thrombocytopenic purpura 
or the hemolytic–uremic 
syndrome, and 
disseminated intravascular 
coagulation.
•Neurologic manifestations 
are more rare, in 1-5%, 
and may include: Guillain–
Barre, facial nerve palsy, 

meningoencephalitis, aseptic 
meningitis, transverse myelitis, 
peripheral neuritis, cerebellitis, 
and optic neuritis.

• Even more rare (0.5 - 1%), but 
life-threatening complications 
include splenic rupture or 
airway obstruction (due to 
lymphoid hypertrophy).

• Another “zebra” (1/800,000) 
associated with EBV infection is 
hemophagocytic 
lymphohistiocytosis, which is 
manifested by “prolonged fever, 
lymphadenopathy, 
hepatosplenomegaly, rash, 
hepatic dysfunction, and 
cytopenia.”

• Yet another rare complication is 
seen in male patients with X-
linked lymphoproliferative 
syndrome, who develop 
uncontrolled proliferation of 
CD8+ T lymphocytes after EBV 
infection.  This frequently leads 
to B-cell lymphoma, 
hypogammaglobulinemia, or 
death.

Strategies and Evidence

Diagnosis
•  The classic clinical signs are 

the triad of pharyngitis 
(subacute), fever, and 
lymphadenopathy.

• Splenomegaly is present in 
15-65%.
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• I was not aware of this, but 
female patients may develop 
vaginal ulcers.

• Don’t forget about the more 
interesting cause of pharyngitis 
you don’t want to miss, such as: 
group A strep (GAS), 
gonorrhea, mycoplasma, and 
acute HIV infection.  Of course, 
there are many other viruses 
and bacteria that cause 
pharyngitis as well.

• Patients with mono treated with 
amoxicillin, ampicillin, or other 
beta-lactam antibiotics will get a 
morbilliform rash 95% of the 
time, so it is important to 
distinguish mono from GAS!

• Marked lymphocytosis and 
atypical lymphocytosis is 
common in mono.

• Early in the infection, IgM 
antibodies that cross-react with 
blood antigens usually seen on 
sheep and horse red cells 
(Why? Who knows?).  We 
exploit this “heterophile” 
antibody and use it as a rapid 
test for mono, the so-called 
monospot test.

• The monospot is more sensitive 
after a week of infection and in 
kids older than 12.  In patients 
with mono symptoms, the 
sensitivity is 85%, specificity 
94%.

• Specific IgM and IgG EBV titers 
may also be drawn.

• Pregnant women presenting 
with mono symptoms need to 
be tested for EBV, CMV, and 
HIV.

• “Given the adverse fetal 
outcomes associated with 
primary CMV and toxoplasma 
infections during pregnancy and 
the risk of mother-to-child 
transmission of HIV, definitive 
testing (antibody testing for 
EBV infection, IgM antibody and 
nucleic acid testing for CMV 
infection, and nucleic acid–
based testing for HIV) is 
indicated in pregnant women 
presenting with 
mononucleosis.”

Management
• Treatment is supportive with 

antipyretics, rest, and 

avoidance of kissing (funny but 
true).

• Splenic rupture is a feared 
complication and usually occurs 
in the first 3 weeks, though it 
has been reported as late as 7 
weeks out.

• Athletes usually don’t feel well 
enough to participate in sports 
for a month.

• “Avoidance of exertion, 
including participation in sports, 
for at least 3 weeks is generally 
recommended.”

• “Given the rarity of splenic 
rupture after 3 weeks, a recent 
review has suggested that 
patients may consider a return 
to contact sports a minimum of 
3 weeks after the onset of 
symptoms or once they are 
afebrile, after clinical symptoms 
and findings have resolved, or 
when they feel well enough to 
play.”

Areas of Uncertainty

12



Antiviral Treatment
• Acyclovir or valacyclovir 

reduced oropharyngeal 
shedding and reduced 
symptoms.

• However, EBV viral load was 
unchanged, and larger studies 
are needed before 
implementing this in practice.

Corticosteroids for Treatment

• Sore throat severity and fever 
duration may be improved with 
steroid administration, but the 
RCTs were small and 
heterogeneous.

• It is unknown if this may cause 
harm.

• Steroids may improve hemolytic 
anemia, thrombocytopenia, and 
upper airway obstruction, but 
the clinical trial data is severely 
limited.

Vaccines

• Trials are in progress.
• Vaccine did not prevent 

infection but greatly reduced 

symptoms in those with primary 
infection.

Treatment of 
Lymphoproliferative Disorders

• Hemophagocytic 
lymphohistiocytosis is treated 
with etoposide, cyclosporine, 
and or steroids. It’s bad; don’t 
get it.

• X-linked lymphoproliferative 
syndrome requires early bone 
marrow transplant prior to EBV 
infection to prevent lymphoma.

EBV and Autoimmune 
Diseases and Cancer

• EBV infection is associated with 
Burkitt’s lymphoma and naso-
pharyngeal carcinoma as well 
as EBV-positive Hodgkin’s.

• EBV is also associated with 
multiple sclerosis.

Review of Key Points:

• “Given the rarity of splenic 
rupture after 3 weeks, a recent 
review has suggested that 
patients may consider a return 
to contact sports a minimum of 
3 weeks after the onset of 
symptoms...”

• “Morbilliform rashes are 
common in patients with 
infectious mononucleosis 
treated with amoxicillin or 
ampicillin (occurring in up to 
95% of patients with such drug 
exposure)...”

• Pregnant women presenting 
with mono symptoms need to 
be tested for EBV, CMV, and 
HIV.

• EBV is the causative virus for 
mono.

• Most recover with no problems, 
though fatigue may last for 
months.

• Pharyngitis, fever, and 
lymphadenopathy is the classic 
clinical triad.

• Monospot (heterophile 
antibody) testing is 85% 
sensitive and 94% specific in 
the setting of mono symptoms, 
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but the diagnostic accuracy 
plummets if the illness is less 
than one week or the patients < 
12 years old.

• Treatment is supportive.  There 
is precious little data on the 
effectiveness of antivirals or 
corticosteroids.
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Article 4 - Etomidate 
Systematic Review

Hohl CM et al.  The Effect of a 
Bolus Dose of Etomidate on 
Cortisol Levels, Mortality, and 
Health Services Utilization: A 
Systematic Review. Ann Emerg 
Med 2010;56:105-113.

Questions 4 and 22 on the 
LLSA 2012 Test

Key Points:

• “None of the studies reviewed, 
nor our pooled estimate (odds 
ratio 1.14; 95% CI 0.81 to 1.60), 

showed a statistically significant 
effect on mortality.”

• “Etomidate suppresses adrenal 
function transiently...”

• In summary, “The available 
evidence suggests that 
etomidate suppresses adrenal 
function transiently without 
demonstrating a significant 
effect on mortality.”

Study Question

• Does a single bolus dose of 
etomidate change serum 
cortisol levels compared with 
other IV induction agents?

• Also, does etomidate have an 
effect on mortality, number of 
days in the ICU, in hospital, and 
on the ventilator?

Study Design

Systematic review

Synopsis

• >3000 studies were whittled 
down to 20 for a systematic 
review.

• Plasma cortisol levels were 
suppressed for at least 4 hours, 
and probably longer in septic 
patients.  Etomidate had no 
effect on mortality, even in the 
authors’ pooled estimate.

Take Home Point

Etomidate is safe to use as an 
induction agent in the ED.

Limitations

• Many of the included RCTs 
were small and of dubious 
quality. To prove etomidate is 
not inferior to another agent 
would require a study with 
almost 8000 patients!

• Many of the included articles 
studied elective surgical 
patients, which does not 
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Etomidate transiently suppresses 
adrenal function but was not 

associated with mortality in this SR.



generalize well to our practice 
in the ED.

Review of Key Points:

• “None of the studies reviewed, 
nor our pooled estimate (odds 
ratio 1.14; 95% CI 0.81 to 1.60), 
showed a statistically significant 
effect on mortality.”

• “Etomidate suppresses adrenal 
function transiently...”

• In summary, “The available 
evidence suggests that 
etomidate suppresses adrenal 
function transiently without 
demonstrating a significant 
effect on mortality.”
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Article 5 - Community 
Acquired Pneumonia

Nazarian DJ et al. Clinical Policy: 
Critical Issues in the Management 
of Adult Patients Presenting to 
the Emergency Department With 
Community-Acquired Pneumonia.  
Ann Emerg Med 2009;54:704-731.

Questions 5 and 20 on the 
LLSA 2012 Test

Key Points:

•  Community acquired (CAP), 
healthcare associated (HACP), 
hospital acquired (HAP), and 
ventilator associated 
pneumonia (VAP) are managed 
differently, with more 
aggressive, broad spectrum 
antibiotics in the latter.

• “HCAP is defined as infection 
occurring within 90 days of a 2-
day or longer hospitalization; in 
a nursing home or long-term 
care residence; within 30 days 

of receiving intravenous 
antibacterial therapy, 
chemotherapy, or wound care 
or after a hospital or 
hemodialysis clinic visit; or in 
any patient in contact with a 
multidrug-resistant pathogen.”

• Blood cultures may be of 
benefit in the following patients: 
those with severe disease, 
immunocompromise, 
significant comorbidities, or 
other risk factors for infection 
with resistant organisms.

Study Questions

• Are routine blood cultures 
indicated in patients admitted 

with community-acquired 
pneumonia?

• In adult patients with 
community-acquired pneumonia 
without severe sepsis, is there a 
benefit in mortality or morbidity 
from the administration of 
antibiotics within a specific time 
course?

Synopsis
Pearls from the Introduction
•  CAP - not hospitalized or in 

long-term care in the past 2 
weeks

• HAP - new infection occurring 
48 hours or longer after hospital 
admission

• VAP - pneumonia occurring 48 - 
72 hours after intubation.

• HCAP - “infection occurring 
within 90 days of a 2-day or 
longer hospitalization; in a 
nursing home or long-term care 
residence; within 30 days of 
receiving intravenous 
antibacterial therapy, 
chemotherapy, or wound care 
or after a hospital or 
hemodialysis clinic visit; or in 
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any patient in contact with a 
multidrug-resistant pathogen.”

Is there evidence for obtaining 
a blood culture?
• CMS lists this as a core quality 

measure.  But blood cultures 
are positive in only 1-16% and 
almost never change 
management.

• Contaminants cause false 
positive results in up to 5%, 
which increases length of stay 
by a full day and increases cost 
by up to $4000.

• There are no level A 
recommendatons for this 
practice.

• Level B recommendations are 
that they are unnecessary.

• Level C evidence suggests 
blood cultures may be of benefit 
in the following patients: those 
with severe disease, 
immunocompromise, significant 
comorbidities, or other risk 
factors for infection with 
resistant organisms.

• “In summary, the routine use of 
blood cultures in all patients 

admitted with CAP has a low 
yield and rarely leads to change 
in management or outcome for 
patients admitted with CAP.”

Is there evidence for giving 
antibiotics for CAP without 
sepsis within a specified time?

• There are no level A 
recommendatons for 
this practice.

• Level B 
recommendations 
state that, “There is 
insufficient evidence 
to establish a benefit 
in mortality or 
morbidity from 
antibiotics administered in less 
than 4, 6, or 8 hours from ED 
arrival.”

• Level C recommendations are 
to give antibiotics as soon as 
feasible after establishing the 
diagnosis of CAP, though doing 
so within a certain time interval 
has not been shown to affect 
mortality or morbidity.

• The infamous study that 
established the prior 4-hour 
antibiotic administration goal 
was a large, retrospective study 
of Medicare patients and was 
fraught with potential for bias.  It 
showed no difference in 
mortality if antibiotics were 
given within 4 hours or within 8 

hours.  The 4 hour goal 
was chosen post-hoc 
and was arbitrarily set.
• In summary, “There is 
insufficient evidence to 
establish a specific cutoff 
time for antibiotics 
administration in patients 
who are diagnosed with 
CAP in the ED. In the 

non-critically ill patient, it is 
prudent to administer antibiotics 
as soon as possible after a 
definitive diagnosis is made.”

Limitations

• Grading levels of evidence is 
only quasi-objective.
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• It is always possible for the 
article search strategy to have 
missed important studies.

Review of Key Points:

• Community acquired (CAP), 
healthcare associated (HACP), 
hospital acquired (HAP), and 
ventilator associated 
pneumonia (VAP) are managed 
differently, with more 
aggressive , broad spectrum 
antibiotics in the latter.

• “HCAP is defined as infection 
occurring within 90 days of a 2-
day or longer hospitalization; in 
a nursing home or long-term 
care residence; within 30 days 
of receiving intravenous 
antibacterial therapy, 
chemotherapy, or wound care 
or after a hospital or 
hemodialysis clinic visit; or in 
any patient in contact with a 
multidrug-resistant pathogen.”

• Blood cultures may be of 
benefit in the following patients: 
those with severe disease, 
immunocompromise, 

significant comorbidities, or 
other risk factors for infection 
with resistant organisms.
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Article 6 - Retinal 
Detachment and Posterior 
Vitreous Detachment

Hollands H et al. Acute-Onset 
Floaters and Flashes: Is This 
Patient at Risk for Retinal 
Detachment? JAMA 2009;302(20):
2243-2249.

Questions 6, 16 and 19 on 
the LLSA 2012 Test

Key Points:

• “As a minimum approach to 
evaluating these patients, 
[emergency] physicians should 
elicit a history of change in 
vision or “curtain of darkness,” 
check actual visual acuity with 
an eye chart, and assess 
confrontational visual fields.”

• Also be on the lookout for an 
afferent pupillary defect (APD).

• “Patients with monocular visual 
field defects suggesting retinal 
detachment or high risk 

features for retinal tear should 
have same-day assessment by 
an ophthalmologist.”  And a 
related statement: “A patient 
with suspected retinal 
detachment requires emergent 
ophthalmologic assessment.”

• Posterior vitreous detachment 
(PVD) is different from retinal 
detachment.  It is very common 
in elderly patients and is 
associated with monocular, 
peripheral, white flashes of light 
and “floaters” (dark spots 
moving in the visual field).  
Visual acuity and visual field 
remains normal.

Study Questions

1. What is the pathophysiology 
and clinical spectrum of PVD, 
retinal tear, and retinal 
detachment?

2. What is a practical approach 
to the evaluation of patients 
presenting with new onset 
floaters and/or flashes?

3. What are the specific clinical 
features that can help identify 
patients with floaters and/or 
flashes and PVD at increased 
risk of retinal tear and 
detachment?

4. What is the suggested 
approach to the triaging of 
patients with floaters and/or 
flashes for ophthalmologic 
assessment?

Synopsis

Pathophysiology and Clinical 
Spectrum of PVD

• PVD is different from retinal 
detachment.  It is very common 
in elderly patients and is 
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If you suspect retinal tear, refer to 
ophthalmology immediately.

PVD is not associated with vision 
loss.

Check visual fields and look for an 
APD.



associated with monocular, 
peripheral, white flashes of light 
and “floaters” (dark spots 
moving in the visual field).  
Visual acuity and visual field 
remains normal.

• It occurs in 87% by age 87.
• Myopia, trauma, and intraocular 

inflammation increase the risk.
• They will NOT have these 

symptoms of retinal 
detachment: decreased vision 
and a progressive monocular 
visual field defect (“curtain of 
darkness”).

Emergency Evaluation of 
Patients With Acute-Onset 
Floaters/Flashes

History Pearls
• A common mimic is migraine 

with aura, but this is often color 
with jagged lines, marching 
lights, and affects both eyes.

• Also consider occipital lobe 
pathology and simple postural 
hypotension as causes of visual 
flashes.

Exam Pearls
• Make sure to measure visual 

acuity (using corrective lenses if 
they wear them)

• “Confrontation visual field 
testing is another key element 
of the examination...”  A 
monocular visual field cut raises 
serious concern for retinal 
detachment.

• Check for an afferent 
pupillary defect.

• Slitlamp exam may 
show vitreous pigment 
(so called “tobacco 
dust”... what is that?) 
or hemorrhage.

• Dilated pupil exam 
with a direct 
ophthalmoscope (or a 
Panoptic) may reveal a retinal 
tear or detachment.

Other Pearls
• Beware patients with long-

standing diabetes.
• They can develop vitreous 

hemorrhage from proliferative 
retinopathy and mimic PVD.

Clinical features that might 
indicate the presence of retinal 
tears and increased risk of 
retinal detachment based on 
evidence-based review and 
meta-analysis

Demographic Features
• In patients with acute flashes 

and/or floaters, the 
prevalence of retinal 
tear as a complication of 
PVD is 14%.
•Men are at slightly 
greater risk for retinal 
tear.
•Age > 60 predicts PVD, 
but age was a poor 
predictor of retinal tear.  
Don’t relax just because 

the patient is young.

Historical Features
• The presence of subjective 

vision reduction increases the 
risk of retinal tear from the 
baseline prevalence of 14% 
(among patients with flashes/
floaters and PVD) to 45%!
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• No change in baseline visual 
acuity is a strong negative 
predictor for retinal tear 
(probability decrease from 14% 
to 8.9%).

Exam Features
• Presence of vitreous 

hemorrhage increases 
probability from 14% to 62%.

• Vitreous pigment (infamous 
“tobacco dust” sign) raises it 
even more, 14% to 88%!

Triaging of Patients with 
Floaters and/or Flashes

• Flashes/floaters PLUS “curtain 
of darkness”, subjective vision 
loss, vitreous hemorrhage or 
pigment necessitates 
immediate ophthalmology 
consultation.

• Flashes/floaters with no other 
signs or symptoms => 
ophthalmology follow up in 1-2 
weeks, with warnings to return if 
vision loss.

Limitations

• All patients in the meta-analysis 
had known PVD.  Our 
population is undifferentiated, 
and the prevalence of retinal 
tear likely much lower than 
14%.

• You have to be good at slit lamp 
exam to assess for vitreous 
hemorrhage or pigment.

Review of Key Points:

• “As a minimum approach to 
evaluating these patients, 
[emergency] physicians should 
elicit a history of change in 
vision or “curtain of darkness,” 
check actual visual acuity with 
an eye chart, and assess 
confrontational visual fields.”

• Also be on the lookout for an 
afferent pupillary defect.

• “Patients with monocular visual 
field defects suggesting retinal 
detachment or high risk 
features for retinal tear should 
have same-day assessment by 
an ophthalmologist.” And a 

related statement: “A patient 
with suspected retinal 
detachment requires emergent 
ophthalmologic assessment.”

• Posterior vitreous detachment 
(PVD) is different from retinal 
detachment.  It is very common 
in elderly patients and is 
associated with monocular, 
peripheral, white flashes of light 
and “floaters” (dark spots 
moving in the visual field).  
Visual acuity and visual field 
remains normal.
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Article 7 - Dopamine vs. 
Norepinephrine

De Backer D et al. Comparison of 
Dopamine and Norepinephrine in 
the Treatment of Shock. N Engl J 
Med 2010;362:779-89.

Questions 7 and 12 on the 
LLSA 2012 Test

Key Points:

• “A subgroup analysis showed 
that dopamine, as compared 
with norepinephrine, was 
associated with an increased 
rate of death at 28 days among 
the 280 patients with 
cardiogenic shock but not 
among the 1044 patients with 
septic shock or the 263 with 
hypovolemic shock.”

• “...there were more arrhythmic 
events among the patients 
treated with dopamine than 
among those treated with 
norepinephrine...”

Study Question

Does norepinephrine over 
dopamine as the first-line 
vasopressor agent reduce the 
rate of death among patients in 
shock?

Study Design

Randomized controlled trial

Synopsis

• Adult patients from Belgium, 
Austria, and Spain, with a mean 
arterial pressure <70 after 
volume challenge were 
randomized to either dopamine 
(N = 858) or norepinephrine (N 

= 821) to determine which 
agent decreased 28-day 
mortality.

• They found that mortality was 
the same at 28 days (52.5% in 
the dopamine group; 48.5% in 
the norepinephrine group; OR 
for dopamine 1.17; 95% CI 0.97  
- 1.42; p = 0.10).

• But two secondary outcomes 
were worse in the dopamine 
group.  Patients with 
cardiogenic shock fared worse, 
with significantly higher 28 day 
mortality, p = 0.03.  Also, more 
patients in the dopamine group 
had arrhythmia (most 
commonly atrial fibrillation), 
24.1% vs. 12.4%; p = 0.001.

Take Home Point

Norepinephrine is a better choice 
for patients in shock, especially 
those with cardiogenic shock.

Limitations

• This was a well done study.
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Subgroup analysis showed 
increased mortality with dopamine in 

patients with cardiogenic shock.

Patients on dopamine had 
arrhythmia more often.



• The only possible limitation is 
that dopamine is an inherently 
less potent vasopressor than 
norepinephrine, but they 
compensated for that by using 
higher, equipotent dosages.

Review of Key Points:

• “A subgroup analysis showed 
that dopamine, as compared 
with norepinephrine, was 
associated with an increased 
rate of death at 28 days among 
the 280 patients with 
cardiogenic shock but not 
among the 1044 patients with 
septic shock or the 263 with 
hypovolemic shock.”

• “...there were more arrhythmic 
events among the patients 
treated with dopamine than 
among those treated with 
norepinephrine...”
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Article 8 - Steroid Dose and 
Route in COPD

Lindenauer PK et al. Association 
of Corticosteroid Dose and Route 
of Administration With Risk of 
Treatment Failure in Acute 
Exacerbation of Chronic 
Obstructive Pulmonary Disease. 
JAMA 2010;303(23):2359-2367.

Questions 8 and 21 on the 
LLSA 2012 Test

Key Points:

• “Based on their high 
bioavailability and extrapolating 
from studies investigating 
asthma and other inflammatory 
conditions, clinical guidelines 
produced by leading 
professional societies in the 
United States [American 
Thoracic Society], the United 
Kingdom, and Europe 
[European Respiratory Society] 
recommend treatment with low 

doses of steroids administered 
orally.”  See reference 15.

• “...the risk of treatment failure 
was significantly lower among 
orally treated patients (OR, 
0.84; 95% CI, 0.75-0.95), as 
was length of stay (LOS) and 
cost.”

• Conversely, it could be said that 
IV steroids were associated 
with an increased risk of 
treatment failure, increased 
LOS, and increased cost.

Study Question

What is the optimal dose and 
route of steroids for COPD 
exacerbation?

Study Design

Retrospective cohort

Synopsis

• Nearly 80,000 patients at 414 
hospitals were admitted with 
COPD exacerbations, 73,765 
received IV and 6,220 oral 
steroids.

• For the composite outcome of 
treatment failure, death in the 
hospital, or readmission in 30 
days, patients with similar 
severity of illness (propensity-
matched) had no significant 
difference in the composite 
outcome. After propensity 
matching, the oral steroid group 
looked a little better, with lower 
risk of treatment failure, 
reduced LOS, and cost.

Take Home Point

Consider using lower dose oral 
steroids for COPD exacerbation.
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Many professional societies 
recommend low-dose oral steroids 

for COPD exacerbation. 

IV steroids were associated with bad 
outcomes in this study (but take that 

with a grain of salt).



Limitations

• 22% of those started on oral 
therapy were switched to IV 
during the hospital stay.

• They focused much on parts of 
the composite outcome and 
secondary outcomes.  But the 
study was designed to evaluate 
only the primary outcome, 
which was the composite 
discussed above.

• They used sophisticated 
statistical methods to adjust for 
severity of illness and compare 
patients who were otherwise 
matches except for steroid dose 
and route, but this is still far 
different than a RCT and much 
more prone to bias and 
confounding.

Review of Key Points:

• “Based on their high 
bioavailability and extrapolating 
from studies investigating 
asthma and other inflammatory 
conditions, clinical guidelines 
produced by leading 

professional societies in the 
United States [American 
Thoracic Society], the United 
Kingdom, and Europe 
[European Respiratory Society] 
recommend treatment with low 
doses of steroids administered 
orally.”  See reference 15.

• “...the risk of treatment failure 
was significantly lower among 
orally treated patients (OR, 
0.84; 95% CI, 0.75-0.95), as 
was length of stay (LOS) and 
cost.”

• Conversely, it could be said that 
IV steroids were associated 
with an increased risk of 
treatment failure, increased 
LOS, and increased cost.
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Article 9 - Airway 
Management in the Obese

Dargin J et al. Emergency 
Department Management of the 
Airway in Obese Adults. Ann 
Emerg Med 2010;56:95-104.

Questions 10, 17, 23 on the 
LLSA 2012 Test

Key Points:

• “In the morbidly obese patient, 
the head and shoulders should 
be elevated above the chest 
such that the external auditory 
canal is parallel with the sternal 
notch to optimize view during 
laryngoscopy.”

• Preoxygenation is improved 
with optimal positioning, with 
the head of the bed elevated 25 
degrees, and by administration 
of CPAP 10cm with 100% 
oxygen. Lower pressures (i.e. 
7.5cm) did not produce the 
same beneficial effect.

• “Even when a low tidal volume 
strategy is used for acute lung 
injury, clinicians still tend to 
overestimate lung size for 
obese patients and base tidal 
volumes on total body weight, 
rather than ideal body weight...”

Background

• 30% of adults are obese, and 
the percentage is increasing.

• Critically ill obese patients have 
higher morbidity and mortality 
than their non-obese 
counterparts.

• Morbid obesity makes it tough 
to measure blood pressure, 
pulse oximetry, and to start IVs.

• Obese patients are harder to 
mask ventilate, desaturate 
faster, and have altered 
pharmacokinetics.

Anatomic and Physiologic 
Considerations
Pulmonary Physiology

• Obese patients have lower total 
lung capacity, vital capacity, and 
chest wall compliance.

• The lung bases are well 
perfused but poorly ventilated, 
and this V/Q mismatch worsens 
when supine.

GI Physiology

• Obese patients have increased 
intraabdominal pressure, 
increased reflux, and lower pH 
of gastric contents, making the 
risk for aspiration pneumonitis 
much greater.
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Positioning the head up is key in 
obese patients. YOU NEED TO SEE 

FIGURE 2 IN THE ARTICLE!

Preoxygenate with the HOB up 25 
degrees and use at least 10cm of 

CPAP.

Tidal volumes should be set based 
on IBW, not TBW.



• Rapid sequence intubation 
(RSI) is, therefore, the preferred 
technique for airway 
management.

Predicting the Difficult Airway
Mask Ventilation

• Expect mask ventilation to be 
much more difficult in obese 
patients.

• Use nasal and/or oral airways, 
2-person, 2-hand jaw thrust 
technique to bag, and elevate 
the head of the bed to a ramped 
position (describer under Key 
Points above).

Tracheal Intubation

• Surprisingly, results are mixed 
as to whether obesity makes 
tracheal intubation more 
difficult.

• But knowing that their oxygen 
saturation will drop quickly and 
that they will be difficult to mask 
ventilate, you need to be 
prepared for success on the 
first pass.

Preoxygenation and Non-
invasive Ventilation
Preoxgenation

• Rapid desaturation is a problem 
in obese patients due to 
decreased functional residual 
capacity, with desaturation to 
90% in 3 minutes vs. 6 minutes 
in healthy patients.

• To give your patient a much 
lower risk of desaturation, 
elevate the head of the bed 25 
degrees and use 100% oxygen 
and a CPAP mask set to at 
least 10cm H2O.

• There is not as much evidence 
for the use of BiPAP as a 
means of preoxygenation.

Pharmacology
Metabolism

• The volume of distribution and 
renal clearance of certain drugs 
may be increased in the obese.

• Consider dosing hydrophilic 
drugs based on ideal body 
weight (IBW), and lipophilic 

drugs based on total body 
weight (TBW).

Dosing

• Etomidate is lipophilic and 
should theoretically be dosed 
based on TBW, although there 
is no good evidence to support 
this practice.  Use your 
judgment here.

• Ketamine should be dosed by 
IBW + 20%.

• Dosing of benzodiazepines is 
controversial.  A good bet is to 
dose somewhere between IBW 
and TBW and base long-term 
infusions on IBW.

• Ironically, propofol, a highly 
lipophilic drug, is based on IBW 
due to concerns for 
cardiovascular depression.

• Fentanyl should theoretically be 
based on TBW, up to 140kg.  
But I base dosing on IBW and 
titrate to effect.

Topical
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• This may come in handy for 
awake fiberoptic intubation.

• One study showed 40mL of 2% 
atomized lidocaine was safe 
and did not result in toxic levels.

Paralytics

• There is not a test question 
about this, but this is clinically 
very important!

• Succinylcholine should be 
dosed based on TBW at 1mg/
kg.

• Rocuronium and vecuronium 
should be dosed based on IBW 
because they are hydrophilic.

Approach to Airway 
Management
Preparation
• Anticipating and preparing for 

the possibility of a difficult 
airway is important.  This is no 
place for a cavalier attitude or to 
think this intubation will be a 
cinch.

• I refer you to Figure 1 in the 
article.  You should look at 

this algorithm.  This is 
clinically important.

Positioning

• This is, perhaps, the most 
important thing you can do to 
improve your chances for a safe 
intubation in the obese.

• “In the morbidly obese patient, 
the head and shoulders should 
be elevated above the chest 
such that the external auditory 
canal is parallel with the sternal 
notch to optimize view during 
laryngoscopy.”

• You need to open the article 
and look at Figure 2.  This is 

important clinically and for 
the test!

• Trying to do this after they are 
paralyzed is next to impossible!  
Plan ahead.

Awake Intubation

• Strongly consider this in 
patients with a BMI > 40kg/m2.

• Use a topical anesthetic such 
as lidocaine 2%, up to 40mL via 
an atomizer is safe and 
effective.

• Use either a fiberoptic scope or 
videolaryngoscope.

Advanced Techniques
Fiber-optic, etc.
• A fiberoptic scope can be used 

to pass the endotracheal tube 
(ETT) via nasal or oral routes.  
If oral, consider an intubating 
oral airway to make it easier to 
pass the scope and tube.

• Fiberoptic semi-rigid intubating 
stylets, such as the Levitan or 
Storz V-MAC may prove very 
helpful in this population.  Also, 
devices like the Airtraq are 

29



superior to a plain Macintosh 
blade in obese patients.

• Video laryngoscopes are highly 
recommended over standard 
laryngoscopes in general, but 
especially in obese patients.

Bougie

• When you can only see the 
posterior arytenoids, consider 
passing a bougie just under the 
epiglottis through the vocal 
cords, then pass the ETT over, 
using the bougie as an 
introducer.

• Two important words of advice 
are indicated here. First, you 
cannot advance the ETT over 
the bougie if it already has a 
stylet in it.  Next, tell the person 
using the laryngoscope to keep 
lifting up the tongue and 
maintaining the best view 
possible after passing the 
bougie and while advancing the 
ETT over it.  This lifts the 
tongue and soft tissues up, 
making it easier to pass the 

ETT over the bougie and 
through the vocal cords.

Supraglottic Airway Devices

• These devices include the 
laryngeal mask airway (LMA) or 
intubating Fastrach LMA.

• These can be lifesaving in 
patients who cannot be mask 
ventilated or intubated.

• I would add the King LT as 
another device that can be 
blindly inserted just like a 
Combitube.

Surgical Airway

• If you cannot intubate or 
ventilate the patient, and 
supraglottic airway devices 
have failed or are not available, 
you must quickly move to a 
surgical airway or the patient 
will die.

• Obviously, cutting open a neck 
in an obese patient is tricky, but 
success rates in controlled 
settings are quite high.

• Remember, in the best of 
circumstances, it will take at 
least 100 seconds.  Plan ahead.

Post ETT Management
Confirmation
• As Keith Wrenn says, “If you 

don’t confirm EtCO2 after 
intubation, you’re an idiot!”  
Don’t think you can rely on 
auscultation or condensation in 
the tube to confirm ETT 
position.

• If that’s generally true, how 
much more in an obese patient!

Mechanical Ventilation

• Base your tidal volumes on 
ideal body weight.

• Low tidal volume strategies are 
best for obese patients, just as 
in normal weight patients, with 
acute lung injury.

• Reverse Trendelenberg position 
may improve respiratory 
mechanics.
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• Peak end-expiratory pressure 
(PEEP) up to 10cm H2O is often 
helpful and necessary.

Review of Key Points:

• “In the morbidly obese patient, 
the head and shoulders should 
be elevated above the chest 
such that the external auditory 
canal is parallel with the sternal 
notch to optimize view during 
laryngoscopy.”

• Preoxygenation is improved 
with optimal positioning, with 
the head of the bed elevated 25 
degrees, and by administration 
of CPAP 10cm with 100% 
oxygen.

• “Even when a low tidal volume 
strategy is used for acute lung 
injury, clinicians still tend to 
overestimate lung size for 
obese patients and base tidal 
volumes on total body weight, 
rather than ideal body weight...”
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Article 10 - Admitting ED 
Boarders to Inpatient 
Hallways and Mortality

Viccellio A et al. The Association 
Between Transfer of Emergency 
Department Boarders to Inpatient 
Hallways and Mortality: A 4-Year 
Experience. Ann Emerg Med 
2009;54(4):487-491.

Question 11 on the LLSA 
2012 Test

Key Points:

• Citing two other articles, the 
authors note, “In addition to 
being a safe practice, studies 
suggest that, when asked, 
patients actually would prefer to 
be sent to inpatient hallway 
beds than stay in the ED 
hallway awaiting a standard 
bed.”

• Inpatient hallway boarding is as 
safe, if not safer, than 
admission to a regular bed, and 

is a feasible option to 
decompress the ED during 
times of overcrowding.

Study Question

Is a policy allowing ED patients to 
be admitted to an inpatient 
hallway feasible and safe?

Study Design

Retrospective cohort

Synopsis

• Select ED patients, most on a 
cardiac monitor, were admitted 
to inpatients hallways (N = 
2042, 4%) when the ED was 
overcrowded, and the rest 
(53,020, 96%) were admitted to 

regular inpatient beds.  Those 
admitted to the hallway had a 
longer ED length of stay, but the 
protocol for hallway admission 
was not activated until ED 
overcrowding was already a 
problem.  Mortality rates were 
lower in patients admitted to the 
hallway than to an inpatient 
bed, 2.6% vs. 1.1% 
respectively.

• Astonishingly, the inpatient 
wards were able to find a bed 
immediately for 25% of hallway-
admitted patients and within 
one hour for another 25%.  The 
remaining 50% got a bed within 
8 hours.

Take Home Point

When the ED is filled with 
admitted patients, a policy that 
allows boarders to sit in the 
inpatient hallway, rather than the 
ED, is feasible and safe.  It also 
seems to force the inpatient staff 
to find beds a little quicker!

32

Other studies have shown patients 
prefer inpatient hallways to waiting in 

the ED hallway.



Limitations

• This was a single center, 
retrospective study, and we 
don’t know if this facility’s 
protocol for hallway admission 
would produce similar results if 
applied at another hospital.

• Patient and staff satisfaction 
was not measured in this study, 
so we also don’t know that 
perspective.

• For this to work, the right 
patients must be chosen for 
hallway admission.  This must 
be a thoughtful, case-by-case 
assessment of each patient’s 
eligibility for safety in the 
hallway.

Review of Key Points:

• Citing two other articles, the 
authors note, “In addition to 
being a safe practice, studies 
suggest that, when asked, 
patients actually would prefer to 
be sent to inpatient hallway 
beds than stay in the ED 

hallway awaiting a standard 
bed.”

• Inpatient hallway boarding is as 
safe, if not safer, than 
admission to a regular bed, and 
is a feasible option to 
decompress the ED during 
times of overcrowding.
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Article 11 - Postexposure 
Prophylaxis for HIV

Landovitz RJ et al. Postexposure 
Prophylaxis for HIV Infection. N 
Engl J Med 2009;361:1768-75.

Questions 15 and 18 on the 
LLSA 2012 Test

Key Points:

• “Consensus guidelines 
recommend the consideration 
of prophylaxis in persons who 
have been exposed to known 
HIV-positive source patients 
and to selected high-risk 
populations with unknown HIV 
status among whom the 
seroprevalence of HIV infection 
is considered to be sufficient to 
justify the toxicity and cost of 
treatment. These populations 
include men who have sex with 
men...”

• “The man described in the 
vignette, who presented within 

72 hours after receptive anal 
intercourse with a man who had 
an unknown serologic status 
and who was from a high-risk 
group (a man who had sex with 
men), should be offered 
postexposure prophylaxis 
(PEP). The regimen should be 
initiated as rapidly as possible 
after exposure and continued 
for 28 days.”

• “If testing in the source patient 
must be delayed for any 
reason, it is prudent to 
administer a first dose of PEP 
pending testing in the source 
patient.”

Introduction
• HIV infection does not occur 

instantly after exposure, so 
there is a possibility to interrupt 
this process by initiating PEP.

• Since there is no curative 
treatment or preventive vaccine, 
this is the only option in the face 
of potential exposure.

• Though there are no controlled 
studies, a 1997 case-control 
study showed an 81% drop in 
seroconversion in healthcare 
workers with a needlestick who 
were started on zidovudine.

Assessing the Need for PEP
• PEP is only indicated if the 

exposed patient is HIV 
negative.

• An ELISA is adequate; a viral 
load is not indicated unless 
there are symptoms of acute 
primary HIV infection.

Type of Exposure
Occupational
• Transmission rate for 

percutaneous stick is 0.3%.
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PEP may be offered to non-
occupational exposures to high-risk 
sources, such as men who have sex 

with men, etc.

Give PEP as soon as possible, 
preferably within 36 hours of 

exposure and continue for 28 days.

If HIV testing on the source patient is 
delayed, start PEP empirically.



• Mucous membrane splashes 
transmit HIV 0.09% of the time.

• This is higher if a hollow bore 
needle, deep stick, visibly 
bloody needle, or from a patient 
with high viral load.

Non-Occupational
• Transmission is higher with anal 

vs. vaginal intercourse and for 
the receptive rather than 
insertive partner.  Transmission 
from oral intercourse is 
possible, but the rate is 
unknown.

• Anything that disrupts the skin 
or mucous membranes, such as 
infection or abrasion, increases 
risk of transmission.

• Shared needles among IV drug 
abusers results in a 
transmission rate of 0.67% for 
each exposure.

Characteristics of the Source 
Patient
• For occupational exposures, 

check a rapid HIV ELISA on the 
source patient.  In this case, no 
PEP is recommended, unless 
there is a known recent high-

risk exposure in the source 
patient.  If there is any delay in 
testing the source patient, go 
ahead and start PEP.

• For non-occupational exposure,  
consider the source (literally).  
PEP in exposed persons is 
warranted if the source is 
known to be HIV 
positive or high-risk 
(i.e. men who have 
sex with men, both 
men and women, 
commercial sex 
workers, history of 
incarceration, 
emigration from a 
country with 
seroprevalence of >1%).

Timing and Duration of 
Treatment
• Start PEP as soon as possible, 

preferably within hours of 
exposure, but at most within 36 
hours.  Sooner is better.

• Continue PEP for 28 days.

Regimens for Post-exposure 
Prophylaxis
• This is a moving target.  

Treatment at our facility is now 
multi-drug.

• It must be tailored to resistance 
patterns if the source is known 
to be HIV positive.

•Check the CDC website, 
or talk to your local 
Infectious Disease 
consultants.
•Or you may call this 
number,  National 
Clinicians’ Post-Exposure 
Prophylaxis Hotline of the 
National HIV/AIDS 
Clinicians’ Consultation 

Center, available 24 hours a 
day (1-888-448-4911).

Baseline and Follow Up 
Assessments
Testing of the Source Patient
• Test them with a rapid HIV 

ELISA as soon as possible.
• Also check for hepatitis B and 

C.
• Check a viral load if there is 

concern for recent exposure to 
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HIV and they are still 
seronegative.

Baseline Testing of the 
Exposed Patient
• Check a baseline HIV ELISA, 

as well as hepatitis B and C.
• Repeat HIV testing at 4-6 

weeks, 3 months, and 6 
months.

Risks Associated with Post-
exposure Prophylaxis
• Some worry about increased 

risk taking behavior among 
those utilizing PEP, but this has 
not been conclusively shown.

• Also, there is concern for 
developing viral resistance by 
giving PEP, but there is not 
enough data to know.

Review of Key Points:

• “Consensus guidelines 
recommend the consideration 
of prophylaxis in persons who 
have been exposed to known 
HIV-positive source patients 
and to selected high-risk 
populations with unknown HIV 

status among whom the 
seroprevalence of HIV infection 
is considered to be sufficient to 
justify the toxicity and cost of 
treatment. These populations 
include men who have sex with 
men...”

• “The man described in the 
vignette, who presented within 
72 hours after receptive anal 
intercourse with a man who had 
an unknown serologic status 
and who was from a high-risk 
group (a man who had sex with 
men), should be offered 
postexposure prophylaxis 
(PEP). The regimen should be 
initiated as rapidly as possible 
after exposure and continued 
for 28 days.”

• “If testing in the source patient 
must be delayed for any 
reason, it is prudent to 
administer a first dose of PEP 
pending testing in the source 
patient.”
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Article 12 - Etomidate vs. 
Ketamine for RSI

Jabre P et al. Etomidate versus 
ketamine for rapid sequence 
intubation in acutely ill patients: a 
multicentre randomised 
controlled trial. Lancet 
2009;374:293–300.

Questions 4 and 22 
obliquely, but there are no 

questions directly from this 
article.  See Article 4 for 

discussion of the questions 
related to etomidate.

Key Points:

• Sequential organ failure 
assessment (SOFA) scores 
were no different between 
patients receiving etomidate vs. 
ketamine.  Mortality at 28 days 
was also no different.

• Adrenal insufficiency was more 
common in the etomidate 
group.

Study Question

Is ketamine a safe alternative for 
rapid sequence intubation (RSI) 
in critically ill patients?

Study Design

Randomized, single-blind, 
controlled trial

Synopsis

• 234 patients were randomized 
to etomidate for RSI and 235 to 
ketamine.  Both received 

succinylcholine for paralysis.  
They were a mix of critically ill 
patients due to trauma, sepsis 
and other causes.

• SOFA score at 3 days and 
mortality at 28 days was 
statistically the same in each 
group.

• Adrenal insufficiency was 
higher in the etomidate group 
as measured by ACTH 
stimulation testing.

Take Home Point

Ketamine appears to be a safe 
alternative to etomidate in 
critically ill patients requiring RSI.  
Either agent should work well, so 
pick the one that is preferred by 
your intensivists.

Limitations

• The absolute number of 
patients with sepsis was 
relatively small.

• It was solely conducted in 
France, which may limit 
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There are no questions directly from 
this article.  Isnʼt that nice?

Ketamine was as safe as etomidate 
for RSI in this big RCT.

SOFA score and mortality were no 
different between the two induction 

agents.



generalizability to other practice 
settings.

Review of Key Points:

• Sequential organ failure 
assessment (SOFA) scores 
were no different between 
patients receiving etomidate vs 
ketamine.  Mortality at 28 days 
was also no different.

• Adrenal insufficiency was more 
common in the etomidate 
group.
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Article 1 - Does This Patient 
With Diabetes Have 
Osteomyelitis of the Lower 
Extremity?

Butalia S et al. Does This Patient 
With Diabetes Have Osteomyelitis 
of the Lower Extremity? JAMA. 
2008;299(7):806-813.

Questions 1, 5, and 13 on the 
LLSA 2013 Test

Key Points

•“Magnetic resonance imaging 
was also shown to be more 
accurate than technetium Tc 99m 
bone scan, plain radiography, 
and white blood cell scan.”
•“The available evidence 
suggests that an ulcer that 
measures more than 2 cm2 or a 
positive probe-to-bone finding 
may be helpful to establish the 
diagnosis.”
•“An ESR greater than 70 mm/h 
or positive plain radiograph 
findings appear to be helpful in 
increasing the likelihood of 
osteomyelitis.”
•“Temperature, ulcer 
inflammation, white blood cell 
count, and swab culture do not 
appear to be helpful in 
establishing the diagnosis or 
directing therapy in patients with 
diabetes and a lower extremity 
ulcer.”

Study Question

What features of the history, 
physical exam, laboratory, and 
imaging are most accurate for the 
diagnosis of osteomyelitis in 
diabetic patients with lower 
extremity ulcerations?

Study Design

Systematic Review

Synopsis

• 21 articles were reviewed.
• No aspects of the history were 

helpful in determining which 
patients had osteomyelitis.

• For physical exam, the size of 
the ulcer correlated with the 
likelihood of osteomyelitis.  
Ulcers > 2 cm2 had a positive 
likelihood ratio (LR+) of 7.2, 
negative likelihood ratio (LR -) 
0.49.  Positive “probe-to-bone” 
testing, in which a sterile, blunt 
metal instrument is used to 
probe the wound to determine if 
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MRI is the most accurate way to 
image diabetic patients with 

suspected osteomyelitis.

ESR > 70mm/hr correlates with 
osteomyelitis.

On exam, ulcers > 2 cm2 and 
positive probe-to-bone correlate with 

osteomyelitis.

Fever, redness, WBC count, and 
wound culture are not predictive of 
which patients have osteomyelitis.



bone is at the base (gritty, hard 
sensation), also correlated with 
increased likelihood of 
osteomyelitis (LR+ 6.4; LR - 
0.39).

• Regarding lab variables, only 
an ESR of > 70 mm/hr was 
found to positively correlate with 
osteomyelitis, with a strong LR+  
of 11.

• Abnormal x-rays were 
associated with osteomyelitis 
(LR+ 2.3).

• A positive MRI for osteomyelitis 
had a stronger correlation with 
osteomyelitis than x-ray, with a 
LR+ 3.8.  But when the MRI 
was normal, the odds of 
osteomyelitis was greatly 
decreased, LR - 0.14.

• Temperature correlation with 
osteomyelitis had a sensitivity 
of 19% and was only assessed 
in the worst quality, level 5 
study.

• The ubiquitous white blood cell 
count did not help in making the 
diagnosis of osteomyelitis at all, 
nor did swabbing the wound for 
culture.

Take Home Points

When you have a diabetic patient 
with a foot ulcer, measure the 
size; consider sterile probing to 
bone; get an x-ray; and check an 
ESR.  Do not waste your time or 
their money on wound culture, 
nuclear medicine scans, or WBC 
scans.

It is most helpful to consider real 
numbers.  The best estimate of 
the pretest probability for 
osteomyelitis in a diabetic patient 
presenting with a foot ulcer is 
15%.  If you check an ESR and 
the result is > 70 (LR+ 11), the 
probability has now jumped to 
66%.  But is it worth committing 
such a patient to weeks of 
antibiotic therapy if 1/3 do not 
have osteomyelitis?  Here is 
where MRI is helpful.  If positive, 
the probability for osteomyelitis is 
now > 80%, making treatment 
with prolonged antibiotics the 
correct choice.

Limitations

The quality of a systematic 
review depends upon the quality 
of the individual studies that 
make it up.  The level of evidence 
for the studies considered in this 
review were relatively low, with 
only one level 2 study, nine level 
3, nine level 4, and two level 5.

Review of Key Points

•“Magnetic resonance imaging 
was also shown to be more 
accurate than technetium Tc 99m 
bone scan, plain radiography, 
and white blood cell scan.”
•“The available evidence 
suggests that an ulcer that 
measures more than 2 cm2 or a 
positive probe-to-bone finding 
may be helpful to establish the 
diagnosis.”
•“An ESR greater than 70 mm/h 
or positive plain radiograph 
findings appear to be helpful in 
increasing the likelihood of 
osteomyelitis.”
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•“Temperature, ulcer 
inflammation, white blood cell 
count, and swab culture do not 
appear to be helpful in 
establishing the diagnosis or 
directing therapy in patients with 
diabetes and a lower extremity 
ulcer.”
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Article 2 - Intracerebral 
Hemorrhage Guidelines

Morgenstern LB et al. Guidelines 
for the Management of 
Spontaneous Intracerebral 
Hemorrhage.  Stroke. 
2010;41:2108-2129.

Questions 2 and 21 on the 
LLSA 2013 Test

Key Points

• “Patients with cerebellar 
hemorrhage who are 
deteriorating neurologically or 
who have brainstem 
compression and/or 
hydrocephalus from ventricular 
obstruction should undergo 
surgical removal of the 
hemorrhage as soon as 
possible.”

• “Initial monitoring and 
management of ICH patients 
should take place in an 
intensive care unit, preferably 
one with physician and nursing 
neuroscience intensive care 
expertise.”

• “Care of ICH patients in a 
dedicated neuroscience 
intensive care unit is associated 
with a lower mortality rate.”

Recommendations

Diagnosis
•Prehospital personnel should 
give advance notice of patients 
with possible ICH, which has 

been shown to reduce time to 
initial CT.
•Rapid CT or MRI is crucial to 
distinguish ischemic from 
hemorrhagic stroke.
•Alternative imaging, such as 
CTA, CTV, may help determine 
which patients are at risk for ICH 
expansion.
•CTA, CTV, MRI, or MRA may 
help determine which patients 
have an underlying mass lesion 
as a cause of their ICH.

Hemostasis
•If patients are lacking a clotting 
factor or have thrombocytopenia, 
they need factor replacement or 
platelet transfusion.
•Patients on warfarin with an 
elevated INR need reversal with 
either FFP or prothrombin 
complex concentrate plus IV 
vitamin K.
•rFVIIa should not be used as a 
reversal agent for warfarin.  This 
is a change from prior guidelines.  
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Emergent surgical evacuation of 
cerebellar intracerebral hemorrhage 
(ICH) with declining mental status 
and brainstem compression is a 

Level 1 recommendation.

The only evidence-based 
intervention shown to lower mortality 

in patients with ICH is care in a 
specialized neuro-intensive care unit.



It also may increase 
thromboembolic risk.
•“The usefulness of platelet 
transfusions in ICH patients with 
a history of antiplatelet use is 
unclear and is considered 
investigational.”
•For DVT prophylaxis, use 
intermittent pneumatic 
compression plus elastic 
stockings.
•Once bleeding has stopped and 
after 1-4 days, low-molecular-
weight heparin or unfractionated 
heparin may be used for DVT 
prophylaxis.

BP Management
•“Physicians must manage BP on 
the basis of the present 
incomplete efficacy evidence.” 
Suggested recommendations 
are:

“1. If SBP is 200 mm Hg or 
MAP is 150 mm Hg, then 
consider aggressive 
reduction of BP with 
continuous intravenous 

infusion, with frequent BP 
monitoring every 5 min.
2. If SBP is 180 mm Hg or 
MAP is 130 mm Hg and 
there is the possibility of 
elevated ICP, then consider 
monitoring ICP and 
reducing BP using 
intermittent or continuous 
intravenous medications 
while maintaining a 
cerebral perfusion pressure 
60 mm Hg.
3. If SBP is 180 mm Hg or 
MAP is 130 mm Hg and 
there is not evidence of 
elevated ICP, then consider 
a modest reduction of BP 
(eg, MAP of 110 mm Hg or 
target BP of 160/90 mm 
Hg) using intermittent or 
continuous intravenous 
medications to control BP 
and clinically reexamine 
the patient every 15 min.”

•“In patients presenting with a 
systolic BP of 150 to 220 mm Hg, 

acute lowering of systolic BP to 
140 mm Hg is probably safe.”

Inpatient and Nursing Care and 
Preventing Comorbidities
•“Initial monitoring and 
management of ICH patients 
should take place in an intensive 
care unit with physician and 
nursing neuroscience intensive 
care expertise (Class I; Level of 
Evidence: B).”
•Monitor glucose and maintain a 
normal glucose level.
•Treat active seizures.
•Consider continuous EEG 
monitoring in patients with altered 
mental status out of proportion to 
the apparent hemorrhage. If 
seizure activity is present, treat it.
•Prophylactic anticonvulsant 
medication is not recommended.

Surgical Treatment
•GCS < 8, transtentorial 
herniation, significant IVH, or 
hydrocephalus may benefit from 
ICP monitoring and treatment. A 
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cerebral perfusion pressure of 50 
to 70 mm Hg is a reasonable 
goal.
•“Ventricular drainage as 
treatment for hydrocephalus is 
reasonable in patients with 
decreased level of consciousness 
(Class IIa; Level of Evidence: B). 
(New recommendation)”
•tPA for IVH is of uncertain 
efficacy and is still considered 
investigational.
•“Patients with cerebellar 
hemorrhage who are 
deteriorating neurologically or 
who have brainstem compression 
and/or hydrocephalus from 
ventricular obstruction should 
undergo surgical removal of the 
hemorrhage as soon as possible 
(Class I; Level of Evidence: B). 
(Revised from the previous 
guideline) Initial treatment of 
these patients with ventricular 
drainage alone rather than 
surgical evacuation is not 
recommended (Class III; Level of 

Evidence: C). (New 
recommendation)”
•“For patients presenting with 
lobar clots >30 mL and within 1 
cm of the surface, evacuation of 
supratentorial ICH by standard 
craniotomy might be considered 
(Class IIb; Level of Evidence: B). 
(Revised from the previous 
guideline)”
•Stereotactic or endoscopic 
minimally invasive clot 
evacuation is considered 
investigational.
•There is no clear evidence at 
present to indicate that early 
removal of supratentorial ICH 
improves outcome or mortality, 
and it may be harmful due to 
increased risk of recurrent 
bleeding.

Outcome Prediction
•Consider postponing DNR 
orders until at least the second 
day of aggressive care.  Of 
course, patients with preexisting 

DNR orders are excluded from 
this recommendation.

Rehabilitation
•“...It is reasonable that all 
patients with ICH have access to 
multidisciplinary rehabilitation.”

Prevention of Recurrence
•“In situations where stratifying a 
patientʼs risk of recurrent ICH 
may affect other management 
decisions, it is reasonable to 
consider the following risk factors 
for recurrence: lobar location of 
the initial ICH, older age, ongoing 
anticoagulation, presence of the 
apolipoprotein E 2 or 4 alleles, 
and greater number of 
microbleeds on MRI (Class IIa; 
Level of Evidence: B). (New 
recommendation)”
•BP should be well controlled, for 
patients with hypertensive ICH, 
the goal is <140/90 (<130/80 if 
diabetes or chronic kidney 
disease).
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Review of Key Points

• “Patients with cerebellar 
hemorrhage who are 
deteriorating neurologically or 
who have brainstem 
compression and/or 
hydrocephalus from ventricular 
obstruction should undergo 
surgical removal of the 
hemorrhage as soon as 
possible.”

• “Initial monitoring and 
management of ICH patients 
should take place in an 
intensive care unit, preferably 
one with physician and nursing 
neuroscience intensive care 
expertise.”

• “Care of ICH patients in a 
dedicated neuroscience 
intensive care unit is associated 
with a lower mortality rate.”
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Article 3 - Avoiding 
Hypotension After Intubation

Manthous CA. Avoiding 
circulatory complications during 
endotracheal intubation and 
initiation of positive pressure 
ventilation. J Emerg Med. 2010 
Jun;38(5):622-31.

Questions 3, 10, and 15 on 
the LLSA 2013 Test

Key Points:

• “In severe obstructive airways 
disease, exhalation times must 
be prolonged or dangerous 
breath-stacking occurs.”  “In 
order of effectiveness, reducing 
respiratory frequency, tidal 
volume (to achieve plateau 
pressure 30 cm H2O), and 
inspiratory time (constant 
square flow of 60 L/min) reduce 
intrinsic PEEP.”

• “Begin volume resuscitation—
wide open, normal saline—in all 

but evidently hypervolemic 
patients expectantly during ETI, 
especially when patients are 
very catecholamine-driven 
before ETI.”

• “Metabolic acidosis and high 
CO2  production, which occur in 
many critical illnesses, often 

require a high minute ventilation 
to maintain a safe pH.”  If the 
patient has hypotension, 
seizure, or arrest after 
intubation, “the patient is 
removed from the ventilator and 
bagged at 25–30 breaths/min.”

Discussion

Endotracheal Intubation
• Indications

• Hypoxemic respiratory 
failure

• Hypercapnic respiratory 
failure

• Incompetence, injury, or 
obstruction of the airway

• Refractory shock, especially 
with altered mental status

• Remember, elective intubation 
is easier than emergent.  Don’t 
wait too long when they have 
zero reserve left.

• Bring in support staff and have 
all your equipment prepared in 
advance.  Use a “preflight” 
checklist to make sure you have 
all the necessary equipment.
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Patients with COPD or other 
obstructive ventilatory defect need a 

longer expiratory time on the 
ventilator.  This is achieved by 
reducing the inspiratory time.

Patients on positive pressure 
ventilation need increased preload 
via isotonic fluid boluses to avoid 

hypotension.

Patients with markedly increased 
minute ventilation prior to intubation 
will need a higher set ventilatory rate 

to match the demand.

The first step in a patient with 
seizure and hypotension while being 

ventilated is to hyperventilate.



• Perform serial VS every 2-3 
minutes for the first 30 min 
post-intubation.

• Keep attempts at intubation 
brief, 30 seconds max, and 
move to a difficult airway plan if 
> 3 attempts have been made.

• Don’t forget the patient is 
completely helpless once they 
receive paralytic agents.  You 
own ventilation.

Insufficient Venous Return

25% of patients have transient 
hypotension post-intubation.  
Venous return to the right atrium 
depends on the pressure 
difference between mean 
systemic venous pressure minus 
right atrial pressure.

• Mean systemic venous 
pressure drops after relaxing 
induction agents are given, and 
the catecholamine surge is no 
longer present.

• Intrathoracic pressure increases 
with positive pressure 
ventilation and PEEP, which in 

turn increases right atrial 
pressure and decreases venous 
return.

• Strategies to prevent 
hypotension include:

• Using smaller sedative 
doses in hemodynamically 
fragile patients

• Giving adequate volume 
resuscitation

• Having pure alpha-agonists 
at the ready in the event of 
hypotension

• Keeping PEEP low at first 
and plateau pressures under 
30cm by using smaller tidal 
volumes

Acid-Base Failure

Note the patient’s respiratory rate 
and approximate minute 
ventilation prior to intubation, and 
match this post-intubation.  
Extreme acidosis can lead to 
tachycardia, followed by 
bradycardia, followed by 
complete cardiovascular 
collapse.

Strategies to prevent this include:
• Avoiding hypotension during 

intubation
• Match ventilator settings to the 

patient’s pre-intubation rates 
(<30 breaths per minute of 
course)

• Perform a blood gas about 10 
minutes after intubation in such 
patients to adjust as needed

• If a seizure occurs, immediately 
disconnect the ventilator and 
manually hyperventilate while 
checking a blood gas

Severe Obstructive Lung 
Disease

If one breath is not fully exhaled 
before the next is delivered, this 
is called auto-PEEP or breath 
stacking.  This can lead to high 
intrathoracic pressures, 
barotrauma, pneumothorax, 
markedly decreased venous 
return, and even arrest.

Strategies to prevent this include:
• Reduce the respiratory rate
• Reduce tidal volume
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• Reduce inspiratory time (to 
allow for a longer expiratory 
phase)

• Reduce PEEP

Severe Hypoxemia

When the alveoli are full of fluid, 
blood, or pus, hypoxia will result.

Ventilatory strategies for severe 
hypoxia, including ARDS include:

• Starting with a tidal volume 
of 6mL/kg

• Titrate plateau pressure to 
<30 cm

• Increase PEEP to keep 
SpO2 >90%.  As PEEP 
increases, so does plateau 
pressure, so tidal volume 
may need to be adjusted 
downward.

• Maintain patient-ventilator 
synchrony.  This requires 
adequate sedation and 
possibly paralytic agents.

Review of Key Points:

• “In severe obstructive airways 
disease, exhalation times must 
be prolonged or dangerous 
breath-stacking occurs.”  “In 
order of effectiveness, reducing 
respiratory frequency, tidal 
volume (to achieve plateau 
pressure 30 cm H2O), and 
inspiratory time (constant 
square flow of 60 L/min) reduce 
intrinsic PEEP.”

• “Begin volume resuscitation—
wide open, normal saline—in all 
but evidently hypervolemic 
patients expectantly during ETI, 
especially when patients are 
very catecholamine-driven 
before ETI.”

• “Metabolic acidosis and high 
CO2  production, which occur in 
many critical illnesses, often 
require a high minute ventilation 
to maintain a safe pH.”  If the 
patient has hypotension, 
seizure, or arrest after 
intubation, “the patient is 
removed from the ventilator and 
bagged at 25–30 breaths/min.”
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Article 4 - Clinical Policy on 
Evaluation and Management 
of Pulmonary Embolism

Fesmire FM et al. Critical Issues 
in the Evaluation and 
Management of Adult Patients 
Presenting to the Emergency 
Department With Suspected 
Pulmonary Embolism. Ann Emerg 
Med 2011;57:628-652.

Questions 4 and 19 on the 
LLSA 2013 Test

Key Points:

• “For patients with an 
intermediate [or high] pretest 
probability for PE and a 
negative CT angiogram result, 
for whom a clinical concern for 
PE still exists and CT venogram 
has not already been 
performed, consider lower 
extremity venous ultrasound as 
an additional test to exclude 
VTE disease.”

• “Thrombolytics have been 
demonstrated to result in faster 
improvements in right 
ventricular function and 
pulmonary perfusion, but these 
benefits have not translated to 
improvements in mortality.”

Issues

Do objective criteria provide 
improved risk stratification 
over gestalt clinical 
assessment in the evaluation 
of patients with possible PE?

•(Level B Evidence) Use one of 
the clinical decision rules 
(Geneva, Wells, Kline, or Pisa) to 
help you risk stratify patients or 
use your clinical gestalt.  There 
was no evidence to favor one rule 
over another as of this writing.
•A recent study in Annals of 
Internal Medicine has shown the 
simplified versions of the Wells 
and Revised Geneva Scores 
performed as well as the original 
versions, so I have started to use 
the simplified, dichotomized 
Wells score (PE Likely or PE 
Unlikely).  Just look it up on 
mdcalc.com or similar medical 
calculator.
•In a 2013 Annals of Emergency 
Medicine study, unstructured 
physician gestalt was shown to 
be as good as the clinical 
decision rules, but I recommend 
that physicians in training or 
newly out of residency use a 
structured approach until more 
experience is gained.
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Those with intermediate or high 
pretest probability for PE with 

negative CTA may need a second 
test, such as lower extremity doppler 

ultrasound to rule out venous 
thromboembolic disease.

Thrombolytic agents have not been 
shown to decrease mortality in 
submassive PE but do increase 

pulmonary perfusion and improve RV 
function more promptly.

http://pmid.us/21646554
http://pmid.us/21646554
http://mdcalc.com
http://mdcalc.com
http://pmid.us/23433653
http://pmid.us/23433653


What is the utility of the 
Pulmonary Embolism Rule-out 
Criteria (PERC) in the 
evaluation of patients with 
suspected PE?
(Level B Evidence) In low gestalt 
patients, you can use the PERC 
rule to exclude PE with H&P 
alone.

What is the role of quantitative 
D-dimer testing in the 
exclusion of PE?
•(Level A) If the patient has low 
pretest probability and negative 
high sensitivity D-dimer, PE is 
excluded.
•(Level C) If the patient has 
intermediate pretest probability 
and negative high sensitivity D-
dimer, PE is excluded.
•Personally, I use the simplified 
version of the Wells score, 
dichotomize the results as PE 
Likely or PE Unlikely and use the 
D-dimer as a rule out for PE in 
“PE Unlikely” pretest probability 
patients.

What is the role of computed 
tomography pulmonary 
angiogram of the chest as the 
sole diagnostic test in the 
exclusion of PE?
•(Level B) In patients with low 
probability for PE who need more 
testing (i.e. positive D-dimer) a 
negative CTA alone is adequate 
to rule out PE.
•(Level C) If intermediate or high 
pretest probability, consider 
adding another test to CTA before 
excluding PE (i.e. D-dimer, CT 
venogram or Doppler ultrasound 
of the legs).  I usually do CTA 
alone unless they are high 
pretest probability.

What is the role of venous 
imaging in the evaluation of 
patients with suspected PE?
•(Level B) If venous imaging 
alone is the first diagnostic test 
and is positive, you can stop 
there and just treat with 
anticoagulants (i.e. pregnant 
patients or IV contrast allergy).
•(Level C) Leg imaging 
(ultrasound) can be used with 

other tests as an add on as per 
the question above.
•I do ultrasound first if pregnant 
or contrast allergic, knowing that 
this will only give a diagnosis 
about 10% of the time.

What are the indications for 
thrombolytic therapy in 
patients with PE?
•(Level B) Give lytics (or consider 
thrombectomy) if the patient is 
hemodynamically unstable, has 
confirmed PE, and benefits 
outweigh the risks.
•(Level C) Consider lytics if there 
is a high clinical suspicion of PE 
and the diagnosis cannot be 
confirmed quickly.  It is a fairly 
easy decision if they meet criteria 
for which we have level B 
evidence.
•It is not an easy decision in 
submassive PE.  My advice is 
don’t go down alone!  Get some 
counsel from your colleagues in 
the ICU and with Cardiac Surgery 
when the case isn’t 
straightforward.
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Review of Key Points:

• “For patients with an 
intermediate [or high] pretest 
probability for PE and a 
negative CT angiogram result, 
for whom a clinical concern for 
PE still exists and CT venogram 
has not already been 
performed, consider lower 
extremity venous ultrasound as 
an additional test to exclude 
VTE disease.”

• “Thrombolytics have been 
demonstrated to result in faster 
improvements in right 
ventricular function and 
pulmonary perfusion, but these 
benefits have not translated to 
improvements in mortality.”
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Article 5 - Older Patients in 
the Emergency Department

Samaras N et al. Older Patients in 
the Emergency Department: A 
Review. Ann Emerg Med. 
2010;56:261-269.

Question 6 on the LLSA 2013 
Test

Key Points:

Delirium is:
• “Progression: Acute (associated 

with acute disease, drug 
modifications, changes in the 
patient’s environment, etc)

• Onset: Usually precise, easy to 
identify

• Duration: Short (hours to 
weeks)

• Vigilance: Altered, varies 
between states of hyper- and 
hypovigilance

• Orientation: Disorders present 
early and may fluctuate”

Review

Introduction
•The geriatric population is an 
ever increasing part of our patient 
population as emergency 
physicians.
•Signs and symptoms may 
present in atypical ways.
•They often have multiple 
comorbidities and multiple 
medications.

Epidemiology
•12-14% of ED visits are now 
comprised of elderly patients.
•They have a higher severity of 
illness.
•They more often arrive by 
ambulance.
•They have more tests 
performed, stay longer, and are 
more likely to be admitted.
•Misdiagnosis is more common.

Neuropsychiatric
•25% present with altered level of 
consciousness, either from 
delirium or dementia.
•Know the differences between 
dementia and delirium.  See the 
green box on this page. This is 
important for the test!
•Simple screening tools such as 
the Confusion Assessment 
Method and Six Item Screener 
are sensitive and specific and 
validated in the ED setting.
•Don’t forget to ask about 
depression as a cause of 
cognitive impairment.  Simple 
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Delirium is acute, sudden onset, of 
brief duration, and associated with 

hyper- or hypovigilance.  
Disorientation occurs early in the 
course and waxes and wanes.

Dementia is slowly progressive, 
unclear in onset, long-standing, not 
associated with change in vigilance, 
and space/time disorientation occurs 

late in the course of the disease.

http://icudelirium.org
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screening tools exist for this as 
well.

Falls
•Falls are the main reason for 
admission in the elderly.
•A handy mnemonic can help you 
recall what questions to ask.

• C Caregiver and housing 
(information on the 
circumstances of present 
fall and falls history)
• A Alcohol (including 
withdrawal)
• T Treatment 
(medications, recently 
added or stopped, 
compliance)
• A Affect (depression or 
lack of initiative)
• S Syncope (any episodes 
of fainting)
• T Teetering (dizziness)
• R Recent illness
• O Ocular problems
• P Pain with mobility (as 
the reason for falls in 
chronic joint pain or as the 
result and proof of 
repeated falls)

• H Hearing (necessary to 
avoid hazards)
• E Environmental hazards 
(rags, steps, etc)

•Falls result in fractures 4-6% of 
the time and may also result in 
subdural hematoma.

Coronary Disease
•The presentation may be 
atypical: dyspnea, nausea and 
vomiting, syncope, and falls.
•Only 40% of patients over age 
85 presenting with NSTEMI and 
57% with STEMI have chest pain 
as the chief complaint.
•The ECG is more likely to be 
abnormal at baseline, making an 
old ECG helpful in determining if 
changes are dynamic or acute.

Polypharmacy and Adverse 
Drug Reactions
•Adverse drug effects lead to 
11% of ED visits in patients over 
age 65.
•Older patients take over 4 
medications per day on average.
•Be alert that medication may be 
contributing to an elderly patient’s 

symptoms, and check drug levels 
when applicable.

Alcohol and Substance Abuse
•Alcohol abuse is present in 
5-14% of older patients 
presenting to the ED.
•Prescription drug abuse is also 
common.
•These factors may contribute to 
falls and delirium.

Abdominal Pain
•Older patients have a mortality 
rate 6-8 times that of younger 
patients when presenting with 
abdominal pain.
•Need for surgery is twice that of 
younger patients.
•Have a lower threshold to image 
elderly patients presenting with 
abdominal pain.

Infections
•Infection may manifest as falling 
or delirium in the elderly.
•Fever and tachycardia may be 
absent.
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•Mortality is greater in the elderly 
population presenting with 
infection.

Social Cases
•When family or caregivers can 
no longer manage the elderly 
patient at home, this may prompt 
a “social admission.”
•Be wary, because over half of 
these patients are ultimately 
found to have a major medical 
issue precipitating the decline in 
functional status, such as 
infection, MI, etc.
•One year mortality for such 
patients is 34%.

Elder Abuse and Neglect
•Maintain awareness that injuries 
may be the result of inflicted 
trauma.
•Prevalence of elder abuse is 
10% in the US.

Review of Key Points:

Delirium is:

• “Progression: Acute (associated 
with acute disease, drug 
modifications, changes in the 
patient’s environment, etc)

• Onset: Usually precise, easy to 
identify

• Duration: Short (hours to 
weeks)

• Vigilance: Altered, varies 
between states of hyper- and 
hypovigilance

• Orientation: Disorders present 
early and may fluctuate”
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Article 6 - Orthopedic 
Illnesses in Patients with HIV

Takhar SS et al. Orthopedic 
Illnesses in Patients with HIV. 
Emerg Med Clin N Am. 2010; 
28:335–342.

Questions 7 and 23 on the 
LLSA 2013 Test

Key Points:

• “The most common organism 
[in septic arthritis] is 
Staphylococcus aureus 
regardless of HIV status.”

• “A common site for 
musculoskeletal tuberculosis is 
the lower thoracic or the upper 
lumbar segments of the 
vertebral column (Pott 
disease).”

• “MRI of the spine is the initial 
diagnostic modality of choice, 
as plain film findings may be 
absent.”

• “MRI has become the imaging 
modality of choice in evaluating 
osteomyelitis, especially that of 
the vertebral column.”

Review

Disseminated Illnesses
•Neoplastic - Kaposiʼs rarely 
effects bone primarily but may 
invade into bone from adjacent 
soft tissue structures.  Non-
Hodgkins Lymphoma also affects 

patients with HIV and may 
present with constitutional 
symptoms, such as fever, night 
sweats, and weight loss.  Bone 
marrow is effected in 30%.
•Mycobacterial - TB can cause 
musculoskeletal manifestations 
such as: spondylitis, septic 
arthritis, osteomyelitis, and 
bursitis.  Vertebral osteomyelitis 
is called Pottʼs Disease and may 
present with isolated back pain.
•Bartonella - Bacillary 
angiomatosis presents as 
vascular proliferative lesions 
easily mistaken for Kaposiʼs and 
can cause osteomyelitis, 
especially in long bones.

Bone Disorders
•Osteopenia and osteoporosis 
- Bone mineral density is less in 
patients with HIV both as a direct 
result of the virus and also from 
taking protease inhibitors.  As 
such, HIV patients are at greater 
risk for fractures.
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Staphylococcus aureus remains the 
most common organism to cause 
septic arthritis in patients with HIV 

and those without 
immunocompromise.

Unexplained, severe back pain in 
patients with HIV may be due to 

vertebral osteomyelitis and is easily 
missed on plain x-ray.  MRI is the 
imaging study of choice in such 

patients.



•Osteonecrosis - Also known as 
avascular necrosis, this is 45 
times more common in patients 
with HIV and is associated with 
anti-retroviral therapy.  The 
femoral head is most commonly 
involved.
•Osteomyelitis - Similar 
organisms cause osteomyelitis in 
patients with HIV as do in normal 
hosts.  However, more rare 
causes exist as well, including 
Salmonella, Cryptococcus, 
Nocardia, and Candida albicans, 
and TB.  

Joint Disease
•Septic arthritis - 
Staphylococcus aureus is the 
most common cause, just as in 
normal patients.  TB is common 
in developing countries.  
Disseminated gonococcal 
infection may also cause septic 
arthritis in large, weight-bearing 
joints.  Patients with CD4 counts 
<200 may also have lower WBC 
counts in the synovial fluid.  

Empiric therapy is usually 
directed against S. aureus.
•Spondyloarthritis - HLA-B27 
associated reactive arthritis and 
psoriatic arthritis are far more 
common in HIV patients.
•HIV-associated arthritis - HIV 
itself may cause a non-
inflammatory oligoarthritis, 
particularly affecting the lower 
extremities.

Myopathies
•Polymyositis - Diffuse muscular 
pain and elevated CK are 
characteristic and may be 
precipitated by zidovudine.
•Pyomyositis - Deep muscle 
abscesses may form due to S. 
aureus in 90% of cases and may 
involve the quadriceps, the 
gluteal, and iliopsoas muscles.  
Pain and fever worsen over 1-3 
weeks.

Review of Key Points:

• “The most common organism 
[in septic arthritis] is 
Staphylococcus aureus 
regardless of HIV status.”

• “A common site for 
musculoskeletal tuberculosis is 
the lower thoracic or the upper 
lumbar segments of the 
vertebral column (Pott 
disease).”

• “MRI of the spine is the initial 
diagnostic modality of choice, 
as plain film findings may be 
absent.”

• “MRI of the spine is the initial 
diagnostic modality of choice, 
as plain film findings may be 
absent.”  “MRI has become the 
imaging modality of choice in 
evaluating osteomyelitis, 
especially that of the vertebral 
column.”
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Article 7 - Optimizing ECG 
Acute STEMI Interpretation 
for Cath Lab Activation

Rokos IC et al. Appropriate 
cardiac cath lab activation: 
optimizing electrocardiogram 
interpretation and clinical 
decision-making for acute ST 
elevation myocardial infarction. 
Am Heart J. 2010;160(6):9951003.

Questions 8, 12, and 22 on 
the LLSA 2013 Test

Key Points:

• The most important thing I can 
tell you, both for your patients 
and for the LLSA test is to 
LOOK AT THIS ARTICLE.  It 
has sample ECG tracings.  A 
picture is worth a thousand 
words, especially regarding 
ECG findings.

• Left main coronary artery 
(LMCA) occlusion presents 
with: “ST-depression ≥ 1 mm in 
6 or more leads; Lead aVR with 
ST-elevation ≥ 1mm; ST-
elevation in lead aVR ≥V1”

• Recognize STEMI in the setting 
of LBBB by noting concordance 
between QRS complex and ST/
T wave complex, with ST 
elevation ≥1 mm in ≥1 lead.

• Recognize the tall/wide QRS 
mimics of STEMI, such as LVH, 
LBBB, paced rhythm, 
hyperkalemia, and Brugada.

Review

Introduction
•Evidence of ST elevation on 
ECG instantly reclassifies a 
patient as high risk and in need 
of emergent cardiac 
catheterization (or fibrinolytic 
therapy).
•It is critical for us as emergency 
physicians to recognize STEMI 
and activate the cardiac cath lab 
appropriately.
•It is also important, though less 
so, that we do not activate the 
cath lab inappropriately.
•This review covers the 
quintessential patterns of STEMI 
and some variants we encounter 
far less often.  It also covers 
common mimics of STEMI that 
could cause inappropriate 
activation of the interventional 
cardiologist.

Classic STEMI patterns
•Anterior - ST-elevation ≥1 mm 
in 2 contiguous leads V1-V4.
•Inferior - ST-elevation ≥1 mm in 
2 contiguous leads (II, III, or AVF)
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Left main coronary artery (LMCA)
occlusion presents as: ST-

depression ≥ 1 mm in 6 or more 
leads; lead aVR with ST-elevation ≥ 
1mm; ST-elevation in lead aVR ≥V1.

Recognize STEMI in the setting of 
LBBB by noting concordance 

between QRS complex and ST/T 
wave complex, with ST elevation 

≥1mm in ≥1 lead.

Recognize the tall/wide QRS mimics 
of STEMI, such as LVH, LBBB, 

paced rhythm, hyperkalemia, and 
Brugada.



•Lateral - ST-elevation ≥1 mm in 
2 contiguous leads (I, AVL, V5, or 
V6)
•Be wary of narrow complex 
STEMI mimics: benign early 
repolarization, pericarditis, left 
ventricular aneurysm, normal 
variant, preexcitation and mimics 
that are tall and wide: LVH, 
LBBB, paced rhythm, 
hyperkalemia, and Brugada.
•Look for reciprocal changes on 
the ECG, that is ST-depression 
≥0.5 mm in leads 180° opposite 
to those meeting ST-elevation 
criteria).
•Finally, at times there may be 
developing Q waves in leads 
initially demonstrating ST 
elevation.

LBBB
•New LBBB is considered a 
STEMI equivalent, although this 
is being called into question due 
to a higher rate of inappropriate 
cath lab activation in these 
patients.  The authors advocate a 

biomarker-based approach in 
these patients.
•Bear in mind that LBBB is a 
STEMI mimic, because it has ST 
elevation at baseline that is 
discordant to the QRS complex.
•Concordance between the QRS 
complex and ST/T wave 
complex, with ST elevation ≥1mm 
in ≥1 lead is much more specific 
for true STEMI in the setting of 
LBBB.

Posterior MI
•True posterior MI will have 
isolated ST-depression ≥0.5 mm 
in leads V1 through V3 as the 
dominant finding.
•To further discern if this 
represents a posterior STEMI, do 
posterior leads.  If leads V7-V9 
have ≥0.5 mm ST elevation, then 
you are definitely dealing with a 
posterior STEMI.
•Be careful, this pattern may be 
subtle and easy to miss as a 
STEMI pattern.

LMCA Occlusion
•If these patients survive, they 
will present ill appearing and 
possibly in shock.
•Here is a place where the 
neglected, throwaway lead aVR 
shines.  ST elevation ≥0.5-mm in 
lead aVR, especially if the ST 
elevation is greater than lead V1 
is consistent with LMCA 
occlusion.  ST depression may 
also be present in leads II, III, 
and aVF or in multiple leads.
•A 2010 consensus statement 
recommends that the following be 
considered a STEMI equivalent 
for LMCA occlusion: ST-
depression in 6 or more leads 
(maximal in V4-V6) and 
associated ST-elevation limited to 
lead aVR and V1.
•We know that global ST 
elevation is often consistent with 
pericarditis.  Make the same 
connection that global ST 
depression is consistent with 
LMCA occlusion.
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de Winter ST/T-wave Complex
•Confession time: I actually 
learned something from this 
LLSA article, and this was it.
•This is a STEMI equivalent 
described in 2008.
•The de Winter ST/T-wave 
complex is: 1-3 mm of ST-
depression that is up-sloping at 
the J-point in leads V1 through 
V6 and associated with 
persistently tall, upright, and 
symmetric precordial T-waves
•Are you having trouble picturing 
the de Winter complex?  Do 
yourself and your patients a 
favor, and look at the sample 
ECGs in the article.  This is 
difficult to describe, but if you see 
it, youʼll know something is 
wrong.  The problem is, you may 
not recognize it as a STEMI!
•the de Winter complex is not to 
be confused with Wellens 
syndrome.  “Wellens syndrome 
typically involves a chronic high-
grade LAD stenosis that can 

usually be evaluated by non-
emergent angiography.”

Post-resuscitation
•50% of patients with return of 
spontaneous circulation (ROSC) 
after out of hospital cardiac arrest  
(OHCA) will have a coronary 
artery occlusion.
•The ECG following ROSC may 
show classic signs of STEMI...or 
not.  Those without classic signs 
on ECG may still have an 
occluded artery.  The PROCAT 
registry “provided compelling new 
evidence supporting a routine 
cath lab based treatment 
pathway for OHCA regardless of 
ECG pattern after resuscitation.”
•In reference to the PROCAT 
registry of patients with ROSC 
post OHCA, “Of the 134 patients 
with a post-ROSC ECG 
demonstrating classic STEMI, 
128 (96%) had at least one 
significant lesion (>50% reduction 
in luminal diameter) and 99 
(74%) underwent successful PCI. 

In the remaining 301 patients 
without classic STEMI on post-
ROSC ECG, 176 (58%) had a 
significant lesion and 78 (26%) 
received PCI.”
•The conclusion is that patients 
with ROSC after OHCA should be 
considered as having a STEMI 
equivalent, and cardiology should 
be involved in the decision 
making in these post-arrest 
patients.

Patient Selection
•The final determinant of which 
patients will be whisked away to 
the cath lab involves physician 
judgment.  Not all patients with 
STEMI ultimately go to the cath 
lab.
•Considerations beyond the ECG 
include, “the overall clinical 
scenario, age, comorbidities, 
functional status, do-not-
resuscitate status, family 
perspective, and patient 
preferences.”
•Talk to your patient and the 
family.  Of course, STEMI on 
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ECG warrants activation, but 
patients and families must be 
involved in the process.

Review of Key Points:

• The most important thing I can 
tell you, both for your patients 
and for the LLSA test is to 
LOOK AT THIS ARTICLE.  It 
has sample ECG tracings.  A 
picture is worth a thousand 
words, especially regarding 
ECG findings.

• LMCA occlusion presents with: 
“ST-depression ≥ 1 mm in 6 or 
more leads; Lead aVR with ST-
elevation ≥ 1mm; ST-elevation 
in lead aVR ≥V1”

• Recognize STEMI in the setting 
of LBBB by noting concordance 
between QRS complex and ST/
T wave complex, with ST 
elevation ≥1 mm in ≥1 lead.

• Recognize the tall/wide QRS 
mimics of STEMI, such as LVH, 
LBBB, paced rhythm, 
hyperkalemia, and Brugada.
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Article 8 - Does this patient 
have pertussis?

Cornia PB et al. Does this 
coughing adolescent or adult 
patient have pertussis? JAMA.
2010;304(8):890-896.

Questions 9 and 24 on the 
LLSA 2013 Test

Key Points:

• “Administering antibiotics later 
in the course of disease 
probably does not affect the 

course of symptoms but is 
recommended to help reduce 
spread of the infection.”

• “Because of its high specificity, 
culture of the organism from 
nasopharyngeal secretions is 
the criterion standard for 
diagnosis.”

Study Question

What is the evidence regarding 
the diagnostic value of
3 classically described symptoms 
of pertussis: paroxysmal cough, 
posttussive emesis,
and inspiratory whoop?

Study Design

Systematic review

Synopsis

• Introduction - There are three 
phases of pertussis infection, 
catarrhal, paroxysmal, and 
convalescent.  Catarrhal is a 2 
week illness, like a cold, that 
may be accompanied by 

conjunctival injection or 
lacrimation and possibly 
exposure to another coughing 
person in the past 1-2 weeks.  
The paroxysmal phase may last 
2-3 months and is associated 
with forceful, prolonged bursts 
of coughing, which may be 
accompanied by post-tussive 
emesis, syncope, or a forceful 
inspiratory whoop in smaller 
children.  The convalescent 
phase is the gradual decrease 
in cough at the end.  Immunized 
people may have milder, 
atypical symptoms.  The 
prevalence of pertussis among 
people with > 3 weeks of cough 
varies between 12-30%.

• Immunity from the vaccine 
wanes over 5-10 years, so the 
epidemiology is shifting from an 
illness largely seen in children 
to adolescents and adults.

• Laboratory - B. pertussis 
culture is considered the gold 
standard for diagnosis.  Though 
it is specific for infection, the 
sensitivity of culture is poor.  
Samples must be obtained from 
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Once a patient is in the paroxysmal 
phase of pertussis, treatment with 
antibiotics is to prevent spread to 

others and benefits the patient very 
little.

Pertussis culture is considered the 
gold standard test for diagnosis.



the ciliated respiratory 
epithelium of the posterior 
nasopharynx on a Dacron 
swab.  PCR may also be used 
for diagnosis.  Serology is not 
often used in practice, though 
several assays are available.  
Here is a summary of the CDC 
position on testing for pertussis.

• Treatment - Antibiotic therapy 
would shorten the duration of 
illness if started in the catarrhal 
phase, although it is usually not 
initiated this early since the 
illness clinically appears more 
consistent with a viral infection.  

The antibiotic of choice is 
erythromycin or azithromycin.  
Treatment during the 
paroxysmal phase is to prevent 
spread to others by coughing 
but does not alter the illness for 
the affected patient.

• The CDC defines pertussis as: 
“a cough illness lasting 2 weeks 
or longer without other apparent 
cause with 1 or more of the 
following: paroxysms of 
coughing, inspiratory whoop, or 
post-tussive vomiting.”  So this 
review sought to determine the 
diagnostic utility of these classic 
symptoms.
•The authors weeded out over 
2000 irrelevant articles and 
settled on 3 that met inclusion 
criteria.

• The positive likelihood ratio (LR
+) for post-tussive emesis and 
inspiratory whoop were 1.8 and 
1.9 respectively.  Paroxysmal 
cough was statistically 
significant with a LR+ barely >1.

Limitations

• Included studies were of 
marginal quality, except one 
which was level 1.

• None of the included studies 
looked at combinations of 
symptoms.

• “Gold standard” tests to confirm 
pertussis have poor diagnostic 
test characteristics, making it 
difficult to confirm true positives.

Take Home Point
•Patients who present with cough 
lasting > 2-3 weeks and who are 
at risk for waning immunity 
should be considered as possibly 
having pertussis.  The classic 
symptoms do not help you sort 
out which patients to test or treat.
•Ask about exposure to known or 
suspected cases!  This can 
greatly help your decision about 
treatment.
•Use your judgment on which 
patients to treat, but have a lower 
threshold if there are infants in 
the home, in the elderly, or in 
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From http://www.cdc.gov/pertussis/
clinical/diagnostic-testing/diagnosis-
confirmation.html
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those with compromised 
immunity.
•Donʼt miss the chance to 
vaccinate in the ED.  All patients 
who need a tetanus booster can 
receive a Tdap and be 
vaccinated for pertussis at the 
same time.

Review of Key Points:

• “Administering antibiotics later 
in the course of disease 
probably does not affect the 
course of symptoms but is 
recommended to help reduce 
spread of the infection.”

• “Because of its high specificity, 
culture of the organism from 
nasopharyngeal secretions is 
the criterion standard for 
diagnosis.”
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Article 9 - Blast Injuries

Wolf SJ et al. Blast injuries. 
Lancet. 2009;374:405-415.

Questions 11 and 16 on the 
LLSA 2013 Test

Key Points:

• “Arterial air emboli arising from 
severe pulmonary injury can 
cause ischaemic complications 
- especially in the brain, heart, 
and intestinal tract.”

• “Although [CT] is specific for 
solid organ injury and 
perforation, it lacks the 
sensitivity to exclude intestinal 
contusions and mesenteric 
injury definitively.  Hence, 
symptomatic patients must be 
observed for 6–8 hours and re-
examined.”

Review

Introduction
•Blast injury once was considered 
important only for military 
personnel, but the number of 
incidents has increase > 4-fold 
since 1999.  After the Boston 
Marathon bombing in 2013, 
civilians were involved and 
civilians healthcare providers 
were thrust into the forefront of 
caring for numerous patients 
affected by the two blasts.
•Blasts cause a wave of high 
pressure, called the blast 
overpressure.  In an open space, 
this is followed by a negative 
pressure.  In a closed space, 

pressure oscillates and there is 
no low pressure wave.
•This overpressure produces 
blast winds several hundred 
miles per hour in velocity, which 
can propel objects and people.
•Injury produced by a blast 
depends upon the medium, air or 
water; water being worse as it 
conducts the wave more 
efficiently (think hydraulics).  It 
also depends on the distance 
from the blast epicenter, as the 
pressure dissipates over 
distance.  Blasts in a closed 
space amplify the overpressure 
wave and cause greater injury.
•Low-order explosives burn and 
explode only if contained in a 
closed space, such as a pipe. An 
example would be gunpowder.  
High-order explosives explode 
when a shock wave passes 
through them and often require a 
charge or detonator.  These 
produce much greater 
overpressure and destruction.  
Examples include TNT, plastic 
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Air embolism from pulmonary blast 
injury may result in stroke, MI, or 

ischemic bowel.

Patients with blast injury, abdominal 
pain, and initial negative workup (i.e. 
CT, etc.) need to be observed and 
reexamined in 6-8 hours to ensure 

no hollow viscus injury.



explosives, and peroxide based 
liquid explosives.

Mechanisms of Blast Injury
•Primary - As the blast 
overpressure impacts a person, 
the inertia is transmitted to them 
and causes the greatest damage 
at air–tissue interfaces, such as 
the lungs, middle ear, and 
intestines.
•Secondary - Flying debris from 
the blast may cause penetrating 
injury, fractures, lacerations, etc.  
These projectiles can produce 
injury a far greater distance than 
can the blast overpressure wave.
•Tertiary - When a person is 
physically displaced by the blast 
wind and impacts objects, this 
type of injury is produced.  Also, 
nearby objects may collapse and 
produce tertiary injury.
•Quaternary and quinary - 
Burns, inhalation, and toxic 
exposure are all examples of 
quaternary injury.  A exaggerated 
inflammatory response, 

“hyperpyrexia, diaphoresis, low 
central venous pressure, and a 
positive fluid balance,” is also 
seen in blast victims and is 
termed quinary blast injury.

Pulmonary
•The air-capillary interface is 
susceptible to injury from primary 
blast forces and can cause air to 
embolize and cause arterial 
occlusion downstream in the 
brain, heart, and GI tract.  This 
can happen immediately or in a 
delayed manner, especially if the 
patient is placed on positive 
pressure ventilation.
•Pulmonary hemorrhage and 
contusion may also occur.
•Patients with dyspnea but a 
clear CXR warrant observation 
for 6-8 hours and reassessment.

GI
•Again, the air-tissue interface 
comes into play in the GI tract.
•The cecum and ileocecal areas 
are most likely to perforate.

•Solid organ injury is more likely 
in tertiary blast injury due to blunt 
force.
•Patients with abdominal pain 
and negative CT should be 
observed for at least 6-8 hours 
and reassessed, as, “The 
intestinal wall contuses when the 
implosion and shearing forces 
cause the wallʼs structural layers 
to separate. The resultant 
intramural oedema and 
haemorrhage with 
microthromboses compromise 
intestinal perfusion and put the 
intestine at risk of delayed 
perforation.”

Auditory
•Tympanic membrane (TM) 
perforation occurs at the lowest 
overpressure levels.
•Intuitively, one would presume 
that patients with intact TMs 
could not have blast pulmonary 
injury, but unfortunately, this is 
not always the case.
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•However, patients who are 
asymptomatic, “with intact 
tympanic membranes have a 
very low likelihood of occult 
pulmonary or intestinal primary 
blast injury.”
•Sensorineural hearing loss and 
tinnitus may last for days, and in 
some cases is permanent.

CNS
•Brain injury is primarily due to 
secondary and tertiary blast 
mechanisms.
•Concussion, post-concussive 
syndrome, and PTSD are also 
common after blast injury.

Musculoskeletal
•Over half of combat wounds 
from blasts are of this type.
•Primary, secondary, and tertiary 
blast can produce 
musculoskeletal injuries.
•Compartment syndrome 
requiring fasciotomy is common.

Other Systems
•Ocular trauma is common and 
includes lacerations, abrasions, 
globe rupture, and orbital 
fracture.
•Burns are commonly associated 
with blast injuries.
•Crush injury with 
rhabdomyolysis is a frequent 
occurrence in the setting blast 
trauma.

Review of Key Points:

• “Arterial air emboli arising from 
severe pulmonary injury can 
cause ischaemic complications 
- especially in the brain, heart, 
and intestinal tract.”

• “Although [CT] is specific for 
solid organ injury and 
perforation, it lacks the 
sensitivity to exclude intestinal 
contusions and mesenteric 
injury definitively.  Hence, 
symptomatic patients must be 
observed for 6–8 hours and re-
examined.”
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Article 10 - Infection in Solid 
Organ Transplant Recipients

Fishman JA. Infection in solid 
organ transplant recipients. N 
Engl J Med. 2007;357(25):
26012614.

Questions 14 and 18 on the 
LLSA 2013 Test

Key Points:

• “The risk of infection after 
transplantation changes over 
time...”  “Infections occur in a 
generally predictable pattern 
after solid-organ 
transplantation.”

• Common infections in patients 
1-6 months post-transplant not 
taking antimicrobial prophylaxis 
include: “Pneumocystis, 
infection with herpesviruses 
(HSV, VZV, CMV, EBV), HBV 
infection, infection with listeria, 
nocardia, toxoplasma, 
strongyloides, leishmania, T. 
cruzi.”

Review

Introduction
•Infectious symptoms are more 
subtle and more easily missed in 
immunosuppressed, transplant 
patients.
•The balance between preventing 
graft rejection and opportunistic 

infection due to 
immunosuppression is difficult.
•The types of infections 
encountered vary depending on 
the time since transplantation 
occurred.

Donor-Derived
•Cytomegalovirus (CMV) 
infection, tuberculosis, and 
Trypanosoma cruzi may be latent 
in the donor but become 
apparent in a non-immune 
recipient.
•Donors may develop nosocomial 
infection as well.
•More rare infections include, 
“West Nile virus infection, 
lymphocytic choriomeningitis 
virus infection, rabies, human 
immunodeficiency virus (HIV) 
infection, and Chagasʼ disease.”

Recipient-Derived
•Recipients with obvious active 
infection must be treated prior to 
transplantation.

70

The types of organisms causing 
infection and fever in transplant 
patients vary depending on the 

length of time elapsed since 
transplantation.

Patients 1-6 months out from 
transplant are at risk for opportunistic 

infection with organisms such as 
Pneumocystis, HSV, VZV, CMV, 

EBV, HBV, listeria, nocardia, 
toxoplasma, strongyloides, 

leishmania, T. cruzi, if not on 
prophylaxis.



•The more common recipient-
derived infections include, 
“Mycobacterium tuberculosis, 
certain parasites (e.g.,  
Strongyloides stercoralis and T. 
cruzi), viruses (e.g., 
cytomegalovirus, EBV, herpes 
simplex virus, varicella–zoster 
virus [which causes shingles], 
HBV, HCV, and HIV), and 
endemic fungi (e.g., Histoplasma 
capsulatum, Coccidioides 
immitis, and Paracoccidioides 
brasiliensis.”
•While awaiting transplant, the 
recipient may develop 
nosocomial infections, such as 
MRSA and C. difficile.

Prevention
•Vaccination - live virus 
vaccination is particularly 
important pre-transplant, since 
these vaccines are generally 
contraindicated post-transplant.
•Universal prophylaxis - Lifestyle 
changes are important post-
transplant, such as hand 

washing, avoiding well water, and 
undercooked meat.
•Preemptive therapy - This is 
done with antimicrobial agents 
based on the patientʼs risk and 
includes antifungal, antibacterial 
(trimethoprim-sulfamethoxazole, 
TMP-SMX), and antiviral therapy
(HSV, CMV, etc.)

Changing Patterns
•Early (up to one month) - 
Opportunistic infections are rare 
in the first month as the full 
effects of immunosuppression 
have not been realized.  Viremia 
and candidemia may be acquired 
from the donor organ.  C. difficile 
colitis occurs commonly in the 
early period.
•Intermediate (1-6 months) - 
Viruses cause most infections in 
this time period, assuming the 
patient is taking TMP/SMX 
prophylaxis.  Without prophylaxis, 
there is risk of pneumocystis, L. 
monocytogenes infection, T. 
gondii infection, and infection 

with nocardia.  Patients are also 
at risk for infection with fungi, 
aspergillus, cryptococcus, T. 
cruzi,  or strongyloides.  HSV 
may be problematic if not on 
prophylaxis.  Emerging 
pathogens include: polyomavirus 
BK, adenovirus, and recurrent 
HCV.
•Late (> 6 months) - Infection 
risk decreases after 6 months as 
immunosuppression is tapered, 
but they are more susceptible to 
ordinary community acquired 
infections.  Some patients remain 
at risk for opportunistic infection 
and may require long term 
prophylaxis. Additionally, EBV 
and HPV may put patients at risk 
for post-transplant 
lymphoproliferative disorder 
(PTLD) and anal carcinoma 
respectively.

Common Infections
•CMV - CMV may cause flu-like 
illness, end-organ damage to 
liver, lungs, kidney, colon, brain, 
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eye, bone marrow, and the graft.  
Prophylaxis helps.  Diagnosis is 
with PCR, and treatment is with 
IV ganciclovir.
•EBV - PTLD is a feared 
complication and clinical 
manifestations are: infiltration of 
the graft, fever, a mono-like 
illness, GI bleeding, hepatitis and 
pancreatitis, abdominal mass, 
and CNS disease.  Reducing 
immunosuppression may cause it 
to regress, but mortality is over 
50%.
•Polyoma viruses, BK and JC - 
BK is associated with graft 
nephropathy, and JC is 
associated with progressive 
multifocal leukoencephalopathy.  
Reduction of immunosuppression 
may treat these infections, and 
new antiviral agents are being 
tried.
•CNS - Unusual pathogens, such 
as  listeria, HSV, JC virus, and C. 
neoformans may cause CNS 
infection in transplant patients.

•Pneumonitis and 
pneumocystis -  This presents 
just as in AIDS patients, often 
with a clear CXR and profound 
hypoxemia.  It is far less common 
when patients receive TMP-SMX 
prophylaxis.  Sirolimus can cause 
a similar clinical picture to 
pneumocystis that is non-
infectious.

Review of Key Points:

• “The risk of infection after 
transplantation changes over 
time...”  “Infections occur in a 
generally predictable pattern 
after solid-organ 
transplantation.”

• Common infections in patients 
1-6 months post-transplant not 
taking antimicrobial prophylaxis 
include: “Pneumocystis, 
infection with herpesviruses 
(HSV, VZV, CMV, EBV), HBV 
infection, infection with listeria, 
nocardia, toxoplasma, 
strongyloides, leishmania, T. 
cruzi.”
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Article 11 - Compression-
Only CPR by Lay Rescuers

Bobrow BJ, Spaite DW, Berg RA, 
et al. Chest compression-only 
CPR by lay rescuers and survival 
from out-of-hospital cardiac 
arrest. JAMA. 2010;304(13):
14471454.

Question 17 on the LLSA 
2013 Test

Key Point:

Rates of survival to hospital 
discharge were greater in those 
who received compression-only 

CPR (COCPR) compared to no 
CPR or when compared to 
conventional CPR. “The adjusted 
odds ratio for survival for 
conventional CPR vs. no CPR 
was 0.99 (95% CI, 0.69-1.43), for
COCPR vs no CPR, 1.59 (95% 
CI, 1.18-2.13), and for COCPR vs 
conventional CPR, 1.60
(95% CI, 1.08-2.35).”

Study Question

Would intentional, widespread 
public endorsement of COCPR 
for adult sudden cardiac arrest be 
associated with an increased 
likelihood that lay rescuers would 
perform CPR and an increased 
likelihood of survival to hospital 
discharge compared with no 
bystander CPR and conventional 
CPR?

Study Design

Prospective observational cohort

Synopsis

• A multifaceted statewide 
educational initiative was 
undertaken in Arizona to teach 
laypeople the basics of 
COCPR.

• The primary outcome was 
survival to hospital discharge.

• Comparing conventional CPR 
to COCPR, the adjusted odds 
ratio of survival to hospital 
discharge was greater in the 
COCPR group, at 1.6 (95% CI, 
1.08-2.35).

• There was also a statistically 
significant increase in good 
neurological outcome in patient 
who received any CPR, 
especially those who received 
COCPR, although this was not 
the primary outcome, and the 
overall numbers were small.

Take Home Point

The layperson is more likely to 
perform CPR if it is compression 
only, and outcomes for COCPR 
are better.  So, no more mouth-
to-mouth (as we all “breathe” a 
collective sigh of relief).
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Rates of survival to hospital 
discharge are greater in those who 

receive compression-only CPR 
compared to no CPR or when 

compared to conventional CPR.



Limitations

• Slightly more patients in the 
COCPR group received 
therapeutic hypothermia.

• Of course, the observational 
design does not have the 
strength in proving causality 
that a randomized controlled 
trial would, but it was the only 
ethical way for this type of study 
to be performed.

Review of Key Points:

Rates of survival to hospital 
discharge were greater in those 
who received compression-only 
CPR (COCPR) compared to no 
CPR or when compared to 
conventional CPR. “The adjusted 
odds ratio for survival for 
conventional CPR vs. no CPR 
was 0.99 (95% CI, 0.69-1.43), for
COCPR vs no CPR, 1.59 (95% 
CI, 1.18-2.13), and for COCPR vs 
conventional CPR, 1.60
(95% CI, 1.08-2.35).”
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Article 12 - MRSA in Septic 
Arthritis

Frazee BW, Fee C, Lambert L. 
How common is MRSA in adult 
septic arthritis? Ann Emerg Med. 
2009;54(5):695-700.

Question 20 on the LLSA 
2013 Test

Key Points:

“MRSA was the most common 
cause of community-onset adult 
septic arthritis. Synovial fluid cell 
counts were unexpectedly low in 
MRSA septic arthritis cases.”

Study Question

What proportion of septic arthritis 
cases in adult patients presenting 
to the emergency department 
were due to methicillin-resistant 
Staphylococcus aureus (MRSA)?

Study Design

Cross-sectional

Synopsis

• S. aureus is a common cause 
of septic arthritis, but the rate of 
MRSA as a cause was 
previously unclear.

• Synovial fluid culture results 
were obtained in 2 California 
EDs, and of 12 positive 
cultures, 6 were due to MRSA.

• Surprisingly, the median 
synovial WBC count was only 
15,000 in MRSA cases 
compared with 85,000 in non-
MRSA cases.

Take Home Point

•MRSA is a significant cause of 
septic arthritis, at least in this 
population.
•Be aware that the synovial WBC 
count may be lower than usual 
for a patient with true culture-
proven septic arthritis due to 
MRSA.

Limitations

• The population in this study was 
young and had a high 
proportion of IV drug abusers.

• Only one geographic are was 
represented.

Review of Key Points:

“MRSA was the most common 
cause of community-onset adult 
septic arthritis. Synovial fluid cell 
counts were unexpectedly low in 
MRSA septic arthritis cases.”
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MRSA is a common cause of septic 
arthritis.  In this study, synovial fluid 

WBC counts were lower than 
expected, with a median of just over 

15,000.


