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President’s Corner
Gregory Volturo, MD, FACEP

As president of the Massachusetts Chapter of the American College 
of Emergency Physicians (MACEP), I have had the opportunity to 
see firsthand the incredible breath and quality of the work done by 
this organization and its members. MACEP is dedicated to advancing 
excellence in emergency care, and advocating for emergency 
physicians, their patients and the health of the community.  MACEP 

has a long history in the state, dating back to the very beginning of the American 
College of Emergency Physicians (ACEP) and the organization is well known on 
Beacon Hill for its unrelenting work advocating for patients.  Many past and present 
national leaders in Emergency Medicine have and continue to be active in MACEP 
and currently over 80% of all Emergency Physicians in the state are members of 
MACEP. MACEP is a very active chapter with many opportunities to be involved in 
the issues affecting emergency departments and emergency medicine Providers 
across the state. 

MACEP works alongside many other professional organizations and state 
agencies to advocate for patients and continues to be a staunch supporter of 
behavioral health parity, legislation to protect EMTALA providers, malpractice 
reform, and reducing ED boarders to name just a few of the many causes that 
MACEP provides advocacy.  Many state regulations such as the elimination of 
ambulance diversion and code help are a direct result of the hard work of MACEP 
and many of its members.  Behavioral health parity is part of our new healthcare 
legislation and most recently Mass Health announced that they will be eliminating 
prior authorization for all behavioral health admissions! To further support MACEP’s 
efforts, members have applied for and received grant funding from ACEP to study 
the behavioral health patient boarding in Emergency Departments. Data from 
this study will be used to further our knowledge about ways we may reduce the 
number patients boarding in our EDs while awaiting psychiatric services. Overall, 
MACEP has a very significant role in the development of public health policy that 
impacts every community in the state.

In addition to MACEP’s public health and advocacy roles, the organization is 
committed to providing education for both physicians and patients. The Emergency 
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MACEP Legislative Update 
Ronna Wallace, Legislative Consultant

BUSY 2011/12 STATE LEGISLATIVE SESSION DRAWS TO A CLOSE
Undoubtedly the most significant legislative initiative of the 2011/12 session was 
the passage of sweeping cost containment and payment reform legislation that 
rings in an era of Accountable Care Organizations and global payments and makes 
Massachusetts the first state in the nation to tie health care spending increases to 
the rate of growth of the state’s Gross State Product (GSP).

Chapter 224 of the Acts of 2012, An Act to Improve the Quality of Health Care 
and Reducing Costs Through Increased Transparency, Efficiency and Innovation 
included several provisions strongly supported by MACEP.  The bill requires all 
public and private health insurers to comply with federal mental health parity laws, 
a longstanding priority of MACEP.  Chapter 224 also implements the “Michigan 
model” malpractice reform provisions including a Disclosure, Offer and Apology 
(DA&O) program that makes providers’ apologies inadmissible as evidence, and 

www.macep.org

SAVE THE DATE
MACEP’s Annual Meeting 
Wednesday, May 8, 2013

9 AM - 3 PM
MMS Conference Center 

Waltham, MA
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Medicine Ultrasound Course continues to introduce 
new and advanced topics. The Emergency Medicine 
Reimbursement & Coding Conference is widely attended 
by physicians and coding specialists, attracting attendees 
from throughout New England.  The Annual Meeting and 
Educational Conference attracts national experts and 
focuses on meeting the continuing education needs for 
practicing Emergency Physicians. The nationally recognized 
and recently revised web-based Risk Management Course 
which qualifies members for a discount on their malpractice 
insurance premiums. In terms of patient education, the 
MACEP website contains information on over 30 common 
conditions. 

MACEP most recently has applied for a grant to develop 
means by which to improve communication and facilitate 
participation from all members with electronic tools.  Through 
engagement of the entire membership and tapping into their 
expertise, MACEP hopes to further improve the services 
that can be offered and the advocacy that is provided.

While I have only discussed a few of the many services 
offered by MACEP, there are many  other services including 
leadership fellowships, resident research grants, and job 
fairs that enhance MACEP membership. If you are a MACEP 
member look forward to further enhancements, attend a 
monthly meeting, and participate in an interest group.  If you 
are not already a member, consider joining your colleagues 
as we all work to improve emergency care for our patients 
and our communities.   Check out the MACEP website at 
www.macep.org for more information.

  

2013 Resident Grant Recipients

For its fifth year, MACEP offered all Massachusetts EM 
residents the opportunity to apply for three grants of a 
maximum of $2,000 each to help cover the costs associated 
with a resident EM research project. All three recipients will 
be presenting their research at MACEP’s Annual Meeting 
on May 8, 2013.  Congratulations to...

Emily Aaronson, MD
Evaluation of the Implementation of Triage at an Academic 

Hospital in Post-Earthquake Haiti

Brian Geyer, MD
Shared Decision Making in the Workup of Pulmonary 

Embolism in the ED

Brian Yun, MD
Comparison of Advanced Airway Management Techniques 
by Tactical EMS Providers in a Simulated Tactical Setting

  

a 180 day “cooling-off” period before a party may initiate 
a liability suit. Monitoring implementation of voluminous 
provisions of Chapter 224 will be a priority of MACEP in 
2013. 

In other legislative action, last year aimed at reducing opiod 
abuse, physicians will be automatically enrolled in the state’s 
Prescription Drug Monitoring Program (PMP) when they 
renew their state drug license and the current requirement 
that PMP applications be certified by a notary has been 
eliminated. Chapter 244 of the Acts of 2012, An Act Relative 
to Prescription Drug Diversion, Abuse and Addiction requires 
the Department of Public Health to promulgate regulations 
that require all prescribers, or authorized support staff, 
to utilize the PMP prior to seeing a new patient.  MACEP 
continues to work closely with DPH to carve out those 
circumstances in which usage of the program is unrealistic, 
including but not limited to emergency situations.  

In recent months, several MACEP priorities were successfully 
addressed through MassHealth regulatory and policy 
changes.  Partially at the urging of MACEP, MassHealth 
has reversed its policy of not recognizing coding “modifiers”, 
including but not limited to Modifier 25, commonly used 
by emergency departments.  More recently, MassHealth 
has announced its intention to eliminate the need for prior 
authorizations when an emergency physician determines 
that inpatient psychiatric or other 24 hour behavioral health 
treatment is indicated for a MassHealth recipient.  

Turning to 2013, MACEP is ready for the new state 
legislative session with a broader EMTALA bill.  “An Act 
Relative to Emergency and Disaster Planning for Health 
Care Providers” would grant qualified civil immunity to 
physicians, nurses, and other healthcare professionals who 
provide emergency services or as a result of a disaster or 
governor declared emergency, except in the case of willful 
or wanton misconduct or reckless disregard.  MACEP is 
grateful to Representative Liz Malia (D-Jamaica Plain) and 
Senator James Eldridge (D-Acton) for their support and 
sponsorship of the bill.  

Look for a slow start to the legislative year.  Newly re-elected 
House Speaker Robert A. DeLeo (D-Winthrop) and Senate 
President Therese Murray (D-Plymouth) do not intend 
to release leadership or committee appointments until 
February, pushing the hearing season back until Spring.  
MACEP will use the time wisely, reviewing legislation, 
building our legislative agenda, and educating legislators 
regarding the priorities of emergency physicians.  

  

PRESIDENT continued from cover LEGISLATIVE continued from cover
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Introducing EM Advocate Newsletter

This is a newsletter intended to address issues facing 
EM Residents in Massachusetts. EM Advocate is a 
publication associated with the Massachusetts College 
of Emergency Physicians, created by, and intended for 
EM Residents in MA. The newsletter’s goal is to focus 
on a variety of issues, including legislation and policy 
relevant to emergency medicine, preparedness for the 
job market, new advances in clinical medicine, and up 
to date information on 
how to get involved in 
advocacy.

Emergency Medicine 
Residents – watch for 
your first issue in your 
inbox soon!

MACEP members will 
be able to access the 
publication on www.
macep.org.

Issue #1, January 2013

EM ADVOCATE

Welcome to the first issue of 
EM ADVOCATE.  This is a 
newsletter intended to address 
issues facing EM Residents in 
Massachusetts.  We are a 
publication associated with 
the Massachusetts College of 
Emergency Physicians, created 
by, and intended for EM 
Residents in MA.  Our goal is 

to focus on a variety of issues, 
including legislation and 
policy relevant to emergency 
medicine, preparedness for the 
job market, new advances in 
clinical medicine, and up to 
date information on how to 
get involved in advocacy.

The EM Advocate is looking for intelligent, creative, and 
interesting articles to highlight resident thoughts and 
opinions throughout the Commonwealth of MA.  
Subject matter can include topics of social responsibility, 
interesting cases, scientific advances, emergency 
medicine subspecialty issues, grass roots activism, and 
opinions regarding public or hospital policies, etc.  
Please contact your residencyÕs MACEP representative 

or the Editor for opinions, ideas, and article submission.  
We look forward to hearing from you!

Sam Licciardo, MD
Editor in Chief, EM Advocate
Samuel.Licciardo@umassmemorial.org 

Do you want to write for the EM Advocate?

January 2013

Massachusetts enacted new 
legislation in 2012 very relevant to 
our changing healthcare environment

Are community Emergency 
Ultrasound programs 
doomed by insurance 
companies?

Looking for a job can be a daunting 
task.  Join the conversation with Jeff 
Hopkins, M.D. to learn some 
questions to ask a potential employer

Learn some ways to represent your 
specialty on the local, state, and 
national level

2

3

2

2

ÒAdvancing excellence in emergency care, and 
advocating for emergency physicians, their patients and 
the health of the communityÓ

The Emergency Medicine Advocate is a publication by, and 
for EM Residents in the Commonwealth of Massachusetts

The EMRA Legacy Initiative

The Emergency Medicine Resident’s Association (EMRA) 
has begun work on an exciting and important documentary 
film that will forever preserve the history and evolution of 
emergency medicine, and EMRA needs your help. The 
window of opportunity is closing for the founders of our 
specialty to share their stories and perspectives with future 
generations of emergency medicine physicians and the 
public. Yet, to date, there is no full-length documentary on 
the founding and development of the specialty.

EMRA has dedicated $50,000 to begin production on a 
definitive documentary about the Legacy of emergency 
medicine. Filming has already started, and a short “teaser” 
trailer is available to view on www.247365doc.com. EMRA’s 
ultimate goals are to preserve EM Legacy, inspire current 
and future generations of emergency medicine physicians, 
and educate the public on the tremendous service that our 
specialty provides.

EMRA cannot do this alone. Having taken the first step, 
EMRA is now asking ACEP members to share in this vision. 
Individuals can visit the project’s website www.247365doc.
com to learn more about EMRA’s historic project and to 
make personal donations.

  

MACEP Call for Volunteers

MACEP is seeking members who are interested in serving 
on committees. Committee membership terms are one year, 
and most committees usually meet four times per year.  If 
you would like to join a committee, please contact MACEP 
at tpearson@macep.org or 781-890-4407.

Education Committee:  MACEP presents CME programs 
throughout the year that are monitored and developed by 
this committee. Examples of courses offered are Ultrasound, 
Reimbursement & Coding, Resident Night, and the Annual 
Meeting.

EMS Committee:  This committee develops, supports and 
implements MACEP positions on EMS issues.

Government Affairs Committee: Supports MACEP’s 
political action committee and networking with state 
legislators. Key issues are identified for action and strategies 
are developed to ensure a positive practice environment

Membership: The membership committee works to 
develop services to members and potential members of 
MACEP. Membership recruitment and retention are among 
the committee’s objectives.

Public Health:  MACEP’s Public Health committee works to 
enhance the recognition and effective application of public 
health activities as part of emergency medicine practice by 
collaborating with coalitions, organizations, and individuals 
with similar interest.

Reimbursement Committee:  This committee advocates 
for fair compensation for all Emergency Medicine Physicians. 
Monitors activities of third party payers in cooperation with 
such groups as MMS, other state chapters and national 
ACEP. Develops annual Reimbursement & Coding 
Conference.

  

MACEP Congratulates New Fellows 
Honored in 2012
Mark Elliott Bracken, MD, FACEP
Kristin A Carmody, MD, FACEP
Jacob Chapman, MD, FACEP
James Martin Courtney, DO, FACEP
Peter E Fishman, MD, FACEP
Peter W Greenwald, MD, FACEP
Adam Kellogg, MD, FACEP
Jesse Rideout, MD, FACEP
James E Rodriguez, MD, FACEP
Mehdi N Sattari, MD, FACEP
Joseph C Tennyson, MD, FACEP
Jason A Tracy, MD, FACEP
Renee Reneta Wilson, MD, FACEP
Nadine A Youssef, MD, FACEP
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Harvard-Affiliated EM Residency 
Journal Club Article Summary
Brigham and Women’s and Massachusetts General Hospitals 
July 2012

Patterns and Preexisting Risk Factor of 30-Day 
Mortality After a Primary Discharge Diagnosis of 
Syncope or Near Syncope
Derose SF, Gabayan GZ, Chiu VY, et al.  ACADEMIC 
EMERGENCY MEDICINE 2012;19:488–496

Resident Author: Stephanie Burgos
Resident Reviewers: Kenneth Bernard and Nicholas 
Maldonado

Background: Accounting for about 1-2% of ED visits and 
the same percentage of hospital visits, syncope is well 
known to the ED Physician. Syncope, defined as transient 
loss of consciousness, is usually benign but could be a sign 
of a potential life threatening event in the future. Since there 
has not been much research and evidence to help with risk 
stratification, patients presenting with syncope are usually 
hospitalized for further observation and work-up. This 
practice may be unnecessary and an area where hospitals 
may cut costs, as up to 39 – 50% of patients presenting 
with syncope are discharged without an explanation for 
syncope and its admissions costs account for about 2.4 
billion annually. The authors in this paper were hopeful that 
decision making could be improved with knowledge of the 
short term risks faced by certain populations. In the past, 
research has looked at mortality and morbidity at 1 yr or 
longer but there have been limited studies looking at what 
risks play a role in increase short term mortality.

The goal of this study was to describe the epidemiologic 
patterns and preexisting risk factors for short-term mortality 
after an ED evaluation that yielded a primary diagnosis 
of syncope or near syncope. They examined short-term 
mortality (up to 30 days), expecting this time frame to reflect 
the full consequences of ED treatment and yield information 
that could influence the urgency of follow-up care.

Summary:  The authors conducted a retrospective cohort 
study on adult members of Kaiser Permanente Southern 
California (a large, regional, integrated health system) 
seen at 11 EDs from 2002 to 2006 with a primary discharge 
diagnosis of syncope or near syncope  (International 
Classification of Diseases, Ninth Revision [ICD-9] 780.2).  

Only ED visits with a primary ED discharge diagnosis code 
for Syncope were used in the study [Note: the authors tested 
the accuracy of the discharge codes to identify syncope by 
blinding a physician investigator and having them review 200 
charts (100 with diagnosis of syncope and 100 without that 
diagnosis). There was a 92% PPV and 100% NPV].  Patients 
were restricted to age ≥18yo and ED visits were excluded 
if there was more than one primary diagnosis because of 
the chance of confounding factors.  The primary outcome 
measured was all-cause death at 30 days.  Risk of death was 
determined by using standard survival analysis techniques 
and determining the Hazard Ratio (HR). Multivariable Cox 
Proportional hazards regression was used to estimate HR 
for death associated with preexisting comorbid conditions, 
demographics and recent history of syncope. Regression 
analysis excluded visits in the first month in order to provide 
a 30 day prior history for all participants.      

Syncope represented 1.5% of all ED visits during the study 
period.  The study cohort consisted of 22,189 participants 
with 23,951 ED visits with sole diagnosis of syncope (93% 
had one visit for syncope and 7% had 2 or more visits). A 
total of 34% of all ED visits for syncope resulted in hospital 
admission the day of or the day after the encounter.  

There were 107, 321 and 1,655 deaths by 7, 30, and 365 
days, respectively after an ED visit.  Mortality risk varied 
greatly with age. In those less than 60 yrs old, the risk of 
death declined after 14 days to a roughly steady state. Those 
80 yrs and older, the risk of death remained elevated during 
the first 3- 6 months. Those 60-79 yrs old had an elevated 
risk of death for 6 months or more. By 30 days more than 
1% of those 60 yrs and older had died.  Table 1 (below) 
can be used to compute crude proportions of patients within 
different age ranges who presented to the ED with a primary 
diagnosis of syncope and died within 30 days.  

Proportional hazards regression was used to identify 
demographic characteristics and preexisting comorbidities 
that were associated with an increased risk for short-term 
death:  

Increasing age was strongly associated with increased 
death (HR = 6.59 for ages 60-79 years; HR = 11.73 
for ages 80 and over, compared to ages 18-59 [each 
p<0.001]).  
A prior visit for syncope was associated with an increased 
risk of death (HR = 1.86, p = 0.024). 

•

•

Age (yr), n (%) Study Cohort
(N=22,189)

Died within 30 day
(N=281)

Proportion of patients diagnosed with syncope 
who died with 30 days

18-39 yo 5,008 (22.57) 3 (1.07) 0.06% or 1 patient in 1,669 with syncope
40-59 yo 5,599 (25.23) 25 (8.09) 0.44% or 1 patient in 224 with syncope
60-79 yo 7,464 (33.64) 125 (44.48) 1.67% or 1 patient in 60 with syncope
80 yo plus 4,118 (18.56) 128 (45.55) 3.10% or 1 patient in 32 with syncope

JOURNAL CLUB SUMMARIES continued on page five



MACEP News | 5

JOURNAL CLUB SUMMARIES continued from page four

JOURNAL CLUB SUMMARIES continued on page six

Heart Failure was most strongly predictive of an 
increased risk of death, and the relationship varied by 
age (18-59 yrs old: HR=14.3; 60-79 yrs old: HR=3.09; 
over 80 yrs old: HR=2.34 [each p<0.001])
Diabetes had increased risk of death with HR = 1.49 
(p=0.002)
Dementia had increased risk with HR = 1.41 (p=0.034)
History of seizures had increased risk with HR = 1.65 
(p=0.016)
The probability of death was relatively high (>25 deaths 
per 1,000 cases) in anyone with heart failure and in 
men over age 80 without heart failure

The authors concluded that mortality risk was increased 
subsequent to an ED visit for syncope or near syncope in 
all age groups; in patients 60 years and older, there was a 
gradual reduction in mortality risk over the first 3 or more 
months. The risk of death by 30 days was less than 0.2% 
in those under 60 years who did not have a past history of 
heart failure. Patients with heart failure had particularly high 
(>2.5%) short-term mortality, regardless of age. Finally, a 
history of an ED visit for syncope in the previous month 
predicted increased mortality at 30 days.

Analysis: Overall, this was a well designed study that 
adds to our understanding of risk of short-term mortality 
in patients who present to the emergency department with 
syncope.  The major strength of the study was in its use of 
a large, regional, integrated health system to capture and 
analyze outcomes in a large number of patients.  Some 
limitations identified were its use of discharge diagnosis 
codes, which may not adequately identify patients with 
syncope as well as the inability of the authors to distinguish 
between syncope and near-syncope, which certainly 
have implications on decision-making with respect to risk 
assessment.  In previous studies, heart failure and diabetes 
were identified as risk factors in long term mortality analyses 
but they were confirmed as short term mortality risk factors 
in this study. This study showed that the risk of death by 
30 days was less than 0.2% in those under 60 yrs old who 
did not have heart failure.  Several conclusions can be 
extrapolated from the study and can be useful in our clinical 
practice.  This study confirms that syncope is a common 
presenting complaint to the ED, and was 1.5% in the study 
cohort.  Over a third of patient who presented with syncope 
in this study were admitted, however, factors influencing the 
reason to admit cannot be determined based on the data 
provided.  Short-term mortality for patients diagnosed with 
syncope is a rare occurrence, especially in patients under 
40 yo overall and those less than 60 yo without a history of 
heart failure.  It may be reasonable to discharge this group 
of patients if they have a negative ED work-up, however, the 
optimal syncope work-up in the ED is yet to be determined.  
Patients older than 60 yo and especially over 80 yo have an 
increased risk of short-term mortality and one should have 

•

•

•
•

•

a lower threshold to admit these patients.  Having a history 
of heart failure was shown to be the strongest predictor of 
short term mortality, and patients of any age with a history 
of heart failure who present with syncope should be strongly 
considered for admission based on the study findings.  Other 
factors associated with increased short-term mortality that 
should be considered when making disposition decisions 
on patients with syncope as noted in this study include a 
history of prior syncope presentation, diabetes, dementia, 
and seizures.  Finally, in equivocal cases, shared decision 
making can be employed with patients using data from the 
table provided above regarding risk of 30 day mortality 
in patients presenting with syncope (i.e. an anxious, but 
otherwise healthy 35 yo M with his first onset of syncope 
while at work and negative ED work up can be reassured 
that his risk of 30 day mortality is 1 in 1,669 patients with a 
similar presentation).

B-type natriuretic peptide testing and the accuracy of 
heart failure diagnosis in the emergency department  
Lokuge A et al.  Circ Heart Fail. 2010 Jan;3(1):104-10. Epub 
2009 Nov 20.

Resident Authors: Melissa Iammatteo, MD and Jonathan 
Slutzman, MD 
Resident Reviewer: Kendra Amico, MD and Nicholas 
Maldonado, MD

Summary:  This study was a retrospective review of data 
collected from a prospective, randomized, controlled, single-
blind study “The BNP in SOB Study,” which was conducted 
in the emergency departments (EDs) of a tertiary referral 
center and an urban hospital in Australia between 2005 
and 2007.  Eligible patients were randomized to a group 
in which BNP was measured versus a group without BNP. 
Eligibility criteria included primary presenting complaint of 
dyspnea with moderate to severe disease acuity based 
on triage. Exclusion criteria were <40 years of age, a 
traumatic cause of dyspnea, cardiogenic shock, a serum 
creatinine >250 µmol/L, and patients who were transferred 
to another hospital within 24 hours of presentation.  Routine 
initial investigations included blood tests, chest x-ray, and 
ECG. When possible, a transthoracic echo (TTE) and a 
pulmonary function test were performed within 30 days of 
presentation; however, these were done in a minimum of 
patients.  Doctors and nurses involved in the ED were given 
4 education sessions which familiarized staff with BNP and 
were instructed that if the BNP value <100 pg/mL patients 
were unlikely to have HF as the primary diagnosis whereas 
patients with a BNP value >500 pg/mL were likely to have 
HF as the primary diagnosis.  The treating emergency 
doctor for each patient was asked to assign a probability 
of HF as the cause of dyspnea after an initial assessment 
of the patient and preliminary investigations with or without 
the BNP value depending on group assignment.  The final 
diagnosis of HF was made by 1 emergency physician and 



6Advancing Emergency Care

    CASE continued from page five

JOURNAL CLUB SUMMARIES continued from page five

1 cardiologist who independently reviewed all available 
information, including case notes, blood tests, ECG and 
chest x-ray reports, response to treatment, TTE, and 
pulmonary function test results. The reviewing physician 
was blinded to the BNP result. Where they disagreed, a 
third physician was involved.

Of the final cohort of 612 patients, 306 patients were 
randomized to have the BNP test and 306 patients not to 
have BNP test.  The baseline demographic and clinical 
characteristics of the BNP and non-BNP groups were 
similar except that patients in the BNP group were more 
likely to have a history of orthopnea and a history of HF and 
hypertension (P=0.005, P=0.03, and P=0.01). Adjusting for a 
history of HF through logistic regression did not significantly 
alter the results.  Of the study cohort of 612 patients, 45% 
had a final diagnosis of HF: 48% in the BNP group and 
41% in the non-BNP group. A third reviewer was involved 
in the assessment of 59 patients’ data to determine the 
final diagnosis. Agreement for the final diagnosis between 
reviewer 1 and reviewer 2 in the BNP and the non-BNP 
groups was [kappa]=0.79 (95% CI, 0.78 to 0.83) and 
[kappa]=0.82 (95% CI, 0.78 to 0.86), respectively. 

In the BNP group, the accuracy of the disposition diagnosis 
of HF was 78%, with a sensitivity of 66% (95% CI, 57 to 
73) and a specificity of 90% (95% CI, 84 to 94). In the 
non-BNP group, the accuracy of the disposition diagnosis 
of HF was 81%, with a sensitivity of 65% (95% CI, 56 to 
73) and a specificity of 92% (95% CI, 87 to 96).  In the 
BNP group, analysis of the disposition diagnosis against 
the final diagnosis of the subgroup of patients with a BNP 
value <100 pg/mL (n=89) shows that a majority (n=75, 
84%) received an accurate disposition diagnosis of no HF. 
In the subgroup with a BNP value >500 pg/mL (n=127), 
74 patients had an accurate disposition diagnosis of HF 
and 18 had an accurate disposition diagnosis of no HF. 
However, 31 patients (24%) were under diagnosed as 
having no HF, and only 4 patients were over diagnosed 
as having HF.  The accuracy of the disposition diagnosis 
in patients given an intermediate probability of HF (26% 
to 75%) by the emergency doctor (n=131) was similar in 
the BNP and non-BNP groups. In the BNP group (n=69), 
the disposition diagnosis had an accuracy, sensitivity, and 
specificity of 64%, 66%, and 58%, respectively, and in the 
non-BNP group, (n=62), the disposition diagnosis had an 
accuracy, sensitivity, and specificity of 65%, 67%, and 58%, 
respectively.

 
At a cutoff of 101 pg/mL, the accuracy, sensitivity, and 
specificity of the BNP test was 71%, 92%, and 51%, 
respectively. The optimum cutoff point for the BNP test 
in the study, derived from the ROC curve of the BNP test 
against the final diagnosis of HF was 265 pg/mL: accuracy, 
82%; sensitivity, 83%; and specificity, 81%.  The cohort with 
a final diagnosis of HF (n=148) had a median BNP value of 
830 pg/mL (interquartile range, 391 to 1425 pg/mL). Ninety-
two percent (n=136) of these patients had a BNP value 
>100 pg/mL.  The cohort of patients with a final diagnosis 
of no HF (n=158) had a median BNP value of 99 pg/mL 
(interquartile range, 46 to 180 pg/mL). Only 49% (n=77) of 
these patients had a BNP value <100 pg/mL.
 
Analysis:  In conclusion, the availability of BNP levels did 
not significantly improve the accuracy of a diagnosis of 
HF in this study.  Of note, limitations did exist in this study.  
Firstly, data for this study was reviewed retrospectively 
from another study that showed BNP testing in dyspneic 
patients presenting to the ED did not improve the hospital 
admission rates, length of stay, or management in the 
ED.  Furthermore, data was not provided for readers to 
critically analyze.  Discussants also noted that this study 
addressed accuracy, which is dependent on the prevalence 
of a disease in a population.  This may limit generalizability.  
Another limitation is that patients in the BNP group were 
more likely to have a history of orthopnea and a history of 
HF and hypertension, which are known risk factors for HF.  

Despite these limitations, discussants still believe BNP 
to be a useful laboratory test, especially in cases where 
the diagnosis of HF is nebulous, in other words, where 
there is intermediate pretest probability of heart failure 
as the diagnosis.  In cases where there is strong clinical 
suspicion regarding the diagnosis of HF, addition of BNP 
to the battery of diagnostic tests does not appear to be 
beneficial. Discussants also broached the topic of trending 
BNP levels in the ED, which was not specifically addressed 
by the study.  Although some HAEMR physicians advocate 
for this practice, no one was able to cite a specific study 
that found a clear-cut advantage to doing so.  Since HF still 
remains a clinical diagnosis, discussants believe that as ED 
physicians become more proficient in ultrasound, our ability 
to diagnose HF more accurately will likely improve.    

In conclusion, the recommendation of HAEMR Journal Club 
discussants is to use BNP levels only when the diagnosis of 
HF is unclear.  When the diagnosis appears to be clear-cut, 
BNP levels are not necessary. 

  Visit our website for more information 
about our volunteer opportunities,  

programs, upcoming events and more!

www.macep.org
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Case Management: Lyme Carditis
Boston Medical Center, Department of Emergency Medicine 
Samuel Kim, MD, Resident Author 
Sushama Saijwani, MD, Resident Editor 
Kristin Carmody, MD, Faculty Reviewer

CC:  Palpitations, lightheadedness.

HPI:  A 27-year-old male with a history of chronic epididymitis 
presented to the ED with one day of lightheadedness, 
generalized weakness and the sensation of palpitations. 
Five days prior to presentation, the patient was evaluated 
at another hospital for facial numbness and was diagnosed 
with Bell’s palsy. He was prescribed prednisone and 
valacyclovir and reported that he had been taking these 
medications as instructed. He also endorsed intermittent 
shortness of breath. He denied chest pain, abdominal pain, 
nausea, vomiting, fevers, chills and cough.

PMH:  Chronic epididymitis; history of syncopal episode 6 
years ago with an unremarkable cardiac work-up.   

SOCHx:  Smokes 1 pack per day; drinks alcohol 
occasionally; endorses marijuana use, remote heroin use. 

Medications:  Prednisone 60mg PO daily, Valacyclovir 
(finished 5 days of unknown dose), Ibuprofen 600mg PO 
q8H PRN.  

Allergies:  NKDA.

PHYSICAL EXAM
Vitals: T 98.4  BP 139/99  P 37  RR 18  O2 Sat 98% on RA 
Gen:  Awake, alert and oriented to self, location, time and 
event.  Anxious.
HEENT: PERRL 3mm bilaterally. No nystagmus. EOM 
intact. Unable to fully close his right eye. Right-sided facial 
droop present, including loss of forehead wrinkles and mild 
ptosis. 
Neuro: Facial sensation grossly intact.
Respiratory: Clear to auscultation bilaterally. No respiratory 
distress.
Cardiac:  Irregular, bradycardic. Clear S1 and S2 without 
murmurs, rubs or gallops. 
Abdomen: Soft, non-tender, non-distended, normal bowel 
sounds.
Skin:  Skin dry, pale color. No rashes.

ED COURSE
Upon arrival to the ED, the patient was quickly moved into 
the resuscitation room due to his significant bradycardia. He 
was placed on a cardiac monitor and an electrocardiogram 
(ECG) was obtained. Two large-bore IVs were placed, blood 
was drawn for testing and chest pads were also placed 
to prepare for possible transcutaneous pacing. The ECG 
revealed sinus bradycardia with a first-degree AV block as 
well as a second-degree type II AV block (Figure 1) with a 
PR interval of 384 milliseconds. It was also noted on the 
cardiac monitor that the rhythm intermittently progressed to 

a third-degree complete heart block. The patient remained 
alert and oriented with a stable blood pressure, therefore 
transcutaneous pacing was withheld.

The hospital, at which the patient had previously received 
care, was contacted and reported that the patient’s Lyme 
IgG and IgM titers had returned positive with a confirmatory 
Western blot. The patient was given 2g IV ceftriaxone. He 
was then transferred to the coronary care unit (CCU) for 
further care.  

STUDIES
Labs were unremarkable, including a complete blood 
count without leukocytosis, basic metabolic panel, serum 
toxicology screen, coagulation panel and cardiac enzymes. 
A chest x-ray was also performed which did not show any 
acute pathology. 

HOSPITAL COURSE
In the CCU, cardiology and infectious disease services 
were consulted. In the setting of positive Lyme titers, they 
recommended sending Ehrlichia serology studies and a 
peripheral blood smear to screen for Babesia co-infection. 
His high-degree variable heart block was thought to be 
consistent with Lyme carditis. Overnight, the patient’s heart 
rate increased into the 40’s and a repeat ECG showed a 
sinus bradycardia with first-degree heart block.  Over the 
next several days, the patient’s heart rate remained slightly 
bradycardic in the 40’s but his symptoms resolved. An 
echocardiogram study was obtained which showed 2+ mitral 
regurgitation and a dilated left atrium, but was otherwise 
unremarkable with a normal ejection fraction of 60%. He 
was continued on 60mg oral prednisone daily for five more 
days. His antibiotic course of ceftriaxone 2g IV daily was 
continued until he was discharged home on hospital day 5 
with doxycycline 100mg PO BID for 21 days. 

INTRODUCTION
Lyme disease is the most common tick-borne infection 
in the United States and is caused by the spirochete 
Borrelia burgdorferi. The majority of cases in the United 
States are from the mid-Atlantic region and New England. 
Lyme disease is endemic in Massachusetts, accounting 
for approximately 10% of all cases in the United States. 
The initial presentation of this disease can involve various 
manifestations and multiple organ systems, which can be 
confounding for the emergency physician. The cardiac 
manifestations can be life-threatening and stressful when 
they are the initial presenting symptoms. We will review the 
diagnosis and management of Lyme carditis. 

How common is Lyme carditis?
In Massachusetts, there are about 27 confirmed cases of 
Lyme disease per 100,000 annually. It is often considered 
in the differential diagnosis when evaluating patients with 

CASE continued on page nine
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new onset arthritis or Bell’s palsy, 
the most common neurological 
manifestation of the disease.1, 2, 3 
Lyme carditis has been reported 
in 4% to 10% of confirmed cases 
of Lyme disease with palpitations 
as the most common presenting 
symptom. It has also been reported 
to have male predominance, 
occurring in a 3:1 male:female 
ratio.4

How does Lyme carditis 
present?  Often the presence 
of risk factors in conjunction with 
associated symptoms of Lyme 
infection, including symptomatic 
bradycardia, will prompt the 
emergency physician to consider the diagnosis of Lyme 
carditis. In the acute phase, erythema migrans is a hallmark 
finding of Lyme disease and can be found in more than 75% 
of patients with Lyme carditis. The rash usually manifests 
itself 7 to 14 days after exposure, though the majority of 
patients do not recall ever experiencing a tick bite. The 
rash is typically non-painful and erythematous and slowly 
expands over the course of several days to weeks. There 
is often central clearing of the rash, lending to the classic 
‘target’ or ‘bull’s eye’ appearance. In addition, patients may 
also complain of symptoms resembling a viral syndrome, 
including fatigue, myalgias, and fever.5 Patients may 
also develop neurologic sequelae such as Bell’s palsy or 
lymphocytic meningitis with complaints of headache or 
facial droop.6 These symptoms are often found in tandem 
with the cardiac manifestations of Lyme disease. 

Cardiac manifestations of Lyme disease are part of the early 
disseminated phase and typically will present within several 
weeks of exposure to the organism, but may take up to two 
months.  Palpitations are the most common complaint but 
patients may also complain of lightheadedness, shortness of 
breath, chest pain or syncope. These presenting symptoms 
often are a result of the compromised hemodynamic status 
of the patient with severe bradycardia.7,8 Atrioventricular (AV) 
conduction block is the most common finding in the work up 
of Lyme carditis and has a high specificity for the disease.6 
Retrospective studies suggest that over 87% of patients with 
Lyme carditis will develop AV block. Half of those patients 
that develop AV block will experience episodes of complete 
or high-grade AV block. First-degree AV block tends to be 
present in most cases and a PR interval longer than 300 
milliseconds correlates with increased risk of progression 
to high-grade AV block. One of the unique characteristics 
of Lyme carditis is that the AV conduction blockade can 
rapidly fluctuate between first, second and third degree 
blocks within minutes. Other rare manifestationss of Lyme 
carditis include myopericarditis, dilated cardiomyopathy and 

valvular disease.7

What is the pathophysiology of Lyme carditis?  The 
current understanding of the pathophysiology of Lyme 
carditis is largely derived from animal studies, however 
it is thought to originate from a direct inoculation of the 
spirochetes into cardiac tissue with resultant inflammation. 
Symptoms improve over time as this associated inflammation 
resolves. Fibrosis and vasculitis within the endocardium 
and myocardium have been rarely described.4

What laboratory studies are needed for the diagnosis of 
Lyme carditis?  Though the diagnosis of Lyme carditis can 
be made clinically, serologic testing is indicated through a 
two-step process. First, the enzyme-linked immunosorbent 
assay (ELISA) should be performed. If the patient is IgM 
positive, it likely represents a recent infection, but elevated 
levels may persist for years if the patient has previously 
been infected with Lyme disease.  In addition, ELISA alone 
may be positive in up to 5% of the general population in 
endemic regions such as Massachusetts. Therefore, the 
confirmatory Western blot is required following a positive 
ELISA result to confirm active infection. Conversely, 
ELISA is highly sensitive (99-100%) when evaluating for 
Lyme carditis. Therefore, negative serologies make Lyme 
disease an unlikely etiology for any cardiac symptoms. It is 
important to keep in mind that this high sensitivity for ELISA 
only applies in the early disseminated phase of Lyme 
disease.9 If a patient is found to have positive serologies 
for Lyme disease, further investigation should be performed 
for other tick-borne illnesses given the high degree of co-
transmission.
What is the management of Lyme carditis?  In any 
bradycardic patient, assessment of vital signs and an ECG 
is immediately warranted. If the patient is experiencing 
symptomatic bradycardia, standard advanced cardiac life 
support (ACLS) should be provided. Even though high-

LYME continued from page eight

LYME continued on page ten

Figure 1. ECG with first-degree AV block and second-degree 2:1 type II AV block. 
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LYME continued from page nine

grade blocks are common in Lyme carditis, most patients 
who contract the disease are young and healthy and are 
able to remain otherwise hemodynamically stable and 
maintain perfusion, therefore avoiding the need for emergent 
transcutaneous pacing. ACLS guidelines do recommend 
atropine, however considering the likelihood of high-grade 
block in Lyme carditis, it may provide limited efficacy.10 

Antibiotic therapy is indicated to prevent further 
complications of Lyme disease and to shorten the duration 
of Lyme carditis. Comparative trials on the optimal antibiotic 
regimen are lacking, however ceftriaxone 2g IV once daily 
is recommended, with cefotaxime IV and penicillin G IV as 
appropriate alternative agents. IV therapy is indicated until 
resolution of high-grade AV block and/or reduction of the 
PR interval to less than 300 milliseconds. Therapy should 
then be transitioned to oral antibiotics, such as doxycycline 
100mg twice daily, amoxicillin 500mg three times a day, or 
cefuroxime 500mg twice daily for a full course of 21 to 28 
days.11, 12 Doxycycline is the preferred oral regimen as it 
treats other possible tick-borne co-infections.4  Moreover, 
though corticosteroids are often prescribed for patients 
with Bell’s palsy, there is no evidence to support adjunctive 
steroid therapy in the management of Lyme carditis.13  Not 
all patients with Lyme carditis require hospital admission. 
Asymptomatic patients with first-degree AV block and a 
PR interval less than 300 milliseconds may be started on 
oral antibiotics and considered for discharge. However, 
patients with symptomatic carditis and second or third-
degree AV block, or with a first-degree AV block and a PR 
interval greater than 300 milliseconds should be admitted 
for telemetry monitoring and a cardiology consultation for 

possible temporary pacemaker placement.  Lyme carditis 
is typically a self-limited disease; however AV block has 
been reported to persist from 3 to 42 days with high-degree 
blocks typically improving within one week.7 Stable low-
degree AV blocks will rarely deteriorate to a higher degree 
after initiation of antibiotic therapy.7,11 

SUMMARY
Lyme carditis is an uncommon manifestation of Lyme 
disease. B. burgdorferi is endemic in Massachusetts and it 
must be considered in those with suggestive symptoms and 
risk factors for the disease. Cardiac manifestations occur in 
the early disseminated phase of the disease and the most 
common presentation is rapidly variable AV conduction 
block, which can be life-threatening. Management of 
Lyme carditis involves prompt initiation of antibiotics and 
possible transcutaneous pacing for unstable, symptomatic 
bradycardia. There is no evidence to support the use of 
steroids in the management of Lyme carditis. The prognosis 
of Lyme carditis is good with resolution of the conduction 
abnormalities once antibiotic therapy is initiated to shorten 
the course of the disease. 
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June 25, 2013
MACEP Monthly Meeting
Marriott Courtyard Hotel
Marlboro, MA
4:30 - 6:30 PM 

November 9, 2013
Annual EM Ultrasound Course
MMS Conference Center
Waltham, MA
7:30 AM - 6:30 PM

November 22, 2013
Annual Reimbursement & Coding 
Course
MMS Conference Center
Waltham, MA
7:30 AM - 3:30 PM

MASSACHUSETTS COLLEGE OF EMERGENCY PHYSICIANS

Calendar of Events
                        2012-13

March 19, 2013
MACEP Monthly Meeting
Marriott Courtyard Hotel
Marlboro, MA
4:30 - 6:30 PM

April 23, 2013
MACEP Monthly Meeting
Marriott Courtyard Hotel
Marlboro, MA
4:30 - 6:30 PM 

May 8, 2013
MACEP Annual Meeting
MMS Conference Center
Waltham, MA
9:00 AM - 3:00 PM

January 29, 2013
MACEP Governmental Affairs
Meeting
Marriott Courtyard Hotel
Marlboro, MA
3:30 - 4:30 PM 

To be followed by:
MACEP Monthly Meeting
4:30 - 6:30 PM 

February 26, 2013
MACEP Monthly Meeting
Marriott Courtyard Hotel
Marlboro, MA
4:30 - 6:30 PM

 
For more information, about any of these upcoming events, call MACEP at (781) 890-4407 or visit our website at www.macep.org.


