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ABSTRACT
A routine call foracommon medical emergency was expe-
ditiously identified by the responding emergency medical
service as a multiple victim carbon monoxide exposure.
The event circumstances, exemplary fire department
emergency medical services response, and ensuing hos-
pital emergency department response are described.
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INTRODUCTION

On January 23, 2016, a 911 call was placed from the Holy
Ghost Brotherhood Hall in East Providence, Rhode Island,
requesting emergency medical service response for a patient
who had collapsed in a bathroom. The facility, within a block
of the East Providence Fire Department headquarters, was
hosting a large social event with approximately 250 attend-
ees. Fortuitously, the firefighter entrusted with equipment
purchases had decided to augment fire engine-based carbon
monoxide detectors with smaller units affixed to all of the
response team basic equipment bags. This foresight and the
skilled incident management by the responding agency were
to prove lifesaving.

EMERGENCY MEDICAL SERVICES RESPONSE

As the initial units responded from the nearby station, the
carbon monoxide detectors on the equipment bags began
to alarm. While the EMTs attended the patient for whom
the 911 call had been placed, arrangements for confirma-
tion readings, general building monitoring, and additional
fire engine resources were made. During this period, other
event attendees developed symptoms concerning to the
emergency personnel and, with confirmation of elevated
CO levels, a Level One Mass Casualty Incident was declared
via Fire Alarm and the decision to evacuate the building
was made. The event Master of Ceremonies was tasked
with assisting fire department officers in this task, compli-
cated by a language barrier and an ongoing snowstorm. The
building furnace was shut down, the building ventilated and
searched for additional victims. Outside, EMS co-oximetry
evaluation was performed on attendees and decisions regard-
ing ambulance transport or issuing instruction to seek care
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based upon measured levels, vital signs, and any symptoms
reported. Cars parked in the facility lot were searched for
previously unrecognized victims. Three East Providence Fire
Department ambulances, and ambulances from Barrington,
Cranston, North Providence, Pawtucket, Providence, War-
wick, Warren, and Seekonk transported 26 patients. Subse-
quently, units from Bristol, Lincoln, Attleboro, and Central
Falls transported patients who had gone home and become
ill. Local area hospitals were alerted. Additional persons
were advised to seek evaluation at hospital emergency
departments. Within approximately 30 minutes, the evacu-
ation of the scene was complete. The building was found to
have no functioning CO detectors and a furnace malfunction
was confirmed as the cause of the event.

HOSPITAL RESPONSE

Rhode Island Hospital (RIH) and The Miriam Hospital (TMH)
emergency departments received patients. Advance informal
hospital notification occurred when the emergency medi-
cine attending assigned to LifePACT Critical Care transport
team noted texting and Twitter EMS traffic indicative of a
mass casualty incident scene response increment. Arrang-
ing for notification of Hasbro Children’s Hospital emergency
department, he went to the RIH emergency department to
notify staff and monitor the situation evolution by scanner,
hospital capacity and patient tracking information system
units in the emergency department medical communi-
cations center. The capacity and PTS units were part of a
statewide disaster information system developed after the
Station Fire disaster. Formal EMS notification occurred prior
to physician and nursing shift change and resulted in a deci-
sion to activate Code Triage at RIH. An anticipated decision
to reduce staffing due to the snowstorm and reduced depart-
mental census was reversed. A patient triage plan was devel-
oped for those groups of patients arriving by ambulance or
by private vehicle. A Massimo co-oximeter, sometimes used
to assess patients with potential exposure, was available for
use at RIH and TMH. It was decided to evaluate all patients
arriving by ambulance, send those with symptoms and/or
carboxyhemoglobin level > 20% to critical care rooms, those
with intermediate levels to urgent care areas, and to eval-
uate all ambulatory patients in the waiting area, assigning
those with symptoms or a carboxyhemoglobin reading > 10
to immediate care. Occasional challenges were encountered
tracking field levels, emergency department triage levels,
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and resolving potential discrepancies. Serum carboxyhe-
moglobin levels were performed on 16 patients. Empiric
treatment was continued for the standard required two
half-lives with some variation in laboratory / monitoring
measures applied along with clinical evaluation. The pro-
viders contacted the New England Regional Poison Center.
Recommendations were hyperbaric oxygen therapy for preg-
nant patients with current carboxyhemoglobin level > 10%,
those with chest pain, EKG changes or troponin elevation
and carboxyhemoglobin > 15%, and for those with syncope,
neurologic symptoms or carboxyhemoglobin >25%. Normo-
baric 100% oxygen was recommended for other symptom-
atic patients with close monitoring and reassessment. No
patient was transferred for hyperbaric oxygen therapy.

Overall, 35 patients were treated and all released. Six
patients presented at The TMH emergency department. All
were treated with 100 % oxygen and observed until levels
normalized.

DISCUSSION

Carbon monoxide poisoning continues as an insidious threat
with protean symptoms, too easily ascribed to other causes,
many much less serious. Carbon monoxide (CO) poisoning
is responsible for up to 50,000 emergency department vis-
its and 5000 to 6000 deaths per year, making it one of the
leading causes of poisoning death in the United States (1, 2).
Accidental CO poisoning likely causes around 500 deaths
annually; the number of intentional CO poisoning deaths
approximately 10 times higher (1). Overall, case-fatality rate
for CO poisoning ranges from 0 to 31 percent (3).

Unlike intentional poisoning, unintended poisoning
demonstrates both seasonal and regional variation, and
is most common during winter months in cold climates
(4). Morbidity, predominantly due to late neurocognitive
impairment, persists beyond initial stabilization in signifi-
cant proportion of victims (5).

Smoke inhalation is responsible for most inadvertent cases
of CO poisoning. Other potential sources of CO include
poorly functioning heating systems, improperly vented
fuel-burning devices, gasoline-powered electrical generators
(2), and motor vehicles operating in poorly ventilated areas
(3). CO poisonings following open-air exposure to motor-
boat exhaust have also been reported (6). In addition, under-
ground electrical cable fires produce large amounts of CO,
which can seep into adjacent buildings and homes (7). An
increase in carbon monoxide exposures has been reported to
occur in the immediate aftermath of hurricanes (4).

This toxic exposure continues despite public safety regu-
lations mandating detectors, at least in new construction.
Detectors are relatively inexpensive and their maintenance
simple although battery changes are required. Despite the
potential reduction of accidental exposure deaths by 50%,
and cost-effectiveness data overwhelmingly supporting their
universal use, detectors are present in only about 30% of
homes (8). Carbon monoxide poses a particular danger to
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firefighters despite training, monitoring, and use of self-con-
tained breathing apparatus. The astute equipment purchase
and deployment decisions clearly transformed the respond-
ers’ perception of the East Providence event from an isolated
common emergency medical phenomenon to one with sig-
nificant morbidity and mortality risk, not only to the index
patient but to those other exposed event attendees.

References

1. Ernst A, Zibrak JD. Carbon monoxide poisoning. N Engl ] Med
1998; 339:1603.

2. Sircar K, Clower J, Shin M, Bailey C, King M, Yip F. Carbon
monoxide poisoning deaths in the United States, 1999-2012.
American Journal of Emergency Medicine. 2015; 33(9):114-1145.

3. Guzman J. Carbon Monoxide Poisoning. Critical Care Clinics.
2012; 28(4): 537-548.

4. Igbal S, Clower J, Hernandez S, Scott D, Yip F. A Review of Di-
saster — Related Carbon Monoxide Poisoning: Surveillance, Epi-
demiology, and Opportunities For Prevention. American Journal
of Public Health. 2012 October;102(10):1957-1963.

5. Roderique J, Josef C, Feldman M, Speiss, B. A modern literature
review of carbon monoxide poisoning theories, therapies, and
potential targets for therapy advancement. Toxicology. 2015;
334:45-58.

6. Centers for Disease Control and Prevention (CDC). Carbon
monoxide poisonings resulting from open air exposures to op-
erating motorboats--Lake Havasu City, Arizona, 2003. MMWR
Morb Mortal Wkly Rep. 2004;53:314.

7. Centers for Disease Control and Prevention (CDC). Carbon
monoxide releases and poisonings attributed to underground
utility cable fires--New York, January 2000-June 2004. MMWR
Morb Mortal Wkly Rep 2004; 53:920.

8. Hampson N. Cost of accidental carbon monoxide poisoning:
A preventable expense. Preventive Medicine Reports. June
2016;3:21-24.

Acknowledgments

The authors gratefully acknowledge the invaluable assistance of the
following: Lt. Joseph Crowshaw, EPFD; Engine Company One; Bat-
talion Commander Rave; East Providence Fire Department; Thomas
Haronian, MD; Selim Suner, MD; Seth Gemme, MD; Department
of Emergency Medicine, Warren Alpert Medical School of Brown
University.

Authors

Catherine Cummings, MD, Associate Clinical Professor of
Emergency Medicine, Warren Alpert Medical School of Brown
University.

James Monti, MD, Associate Professor of Emergency Medicine,
Warren Alpert Medical School of Brown University.

Leo Kobayashi, MD, Associate Professor of Emergency Medicine,
Warren Alpert Medical School of Brown University.

John Potvin, NREMT-P, EMS Coordinator, East Providence Fire
Department.

Kenneth Williams, MD, Associate Professor of Emergency
Medicine, Warren Alpert Medical School of Brown University.

Francis Sullivan, MD, Clinical Associate Professor of Medicine,
Warren Alpert Medical School of Brown University.

Correspondence

Francis Sullivan, MD

Department of Emergency Medicine
University Emergency Medicine Foundation
55 Claverick Street, Providence, RI 02903

FEBRUARY 2018 RHODE ISLAND MEDICAL JOURNAL 27


http://www.rimedicaalsociety.org
http://www.rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2018-02.asp

	COVER
	CONTENTS–Features
	CONTENTS–News, People/Places
	CONTENTS–Contributions
	COMMENTARY–Friedman
	COMMENTARY-Rakatansky
	COMMENTARY-Barker
	LETTER-Tabb
	LETTER-Shah
	WE ARE READ EVERYWHERE
	CONTRIBUTION-Willey
	CONTRIBUTION-Cummings
	CASE-Farrell
	CASE- Ali
	HEALTH-Jiang
	HEALTH-Vital Statistics
	RIMS NEWS
	SPOTLIGHT
	NEWS
	PEOPLE

