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Raising Public Awareness

® Pick-up trucks ® Generators
= JAMA 1992 = Am J Prev Med 1995
® Charcoal ® Motor vehicles in garages
= JAMA 1994 = Am J Emerg Med 2011
® Storms ® CO Alarms
= JEmerg Med 1997 = J Environ Health 2011
= MMWR 2005 = JEmerg Med 2012
= UHM 2006

Am J Public Health 2008
Pediatrics 2009



Epidemiology of CO Poisoning

® Pediatric
= UHM 2005

® Influence of race
= Pub Health Rep 2000

® Intentional CO poisoning and weather
= UHM 2000

® Intentional CO poisoning and co-ingestions
= JEmerg Med 2013

® Online reporting system of CO patients

= UHM 2012



Diagnosis of CO Poisoning

® Pulse oximetry
= Chest 1998

® Symptoms
= Headache 2002

= Am J Emerg Med 2008
= UHM 2012

®* Pulse CO-oximetry

= UHM 2005

= UHM 2006

= Respir Care 2007

= Emerg Med J 2008

= Am J Emerg Med 2012



Selection Criteria and Hyperbaric
Treatment of CO Poisoning

® Selection criteria

= J Emerg Med 1995

= UHM 2001

= Ann Emerg Med 2001
= UHM 2006

® Treatment protocols

= J Hyperbaric Med 1992
= UHM 1996
= UHM 2001
= UHM 2005
= UHM 2006



aViviniBustingliniCarbonlMonoxide

Nell B. Hampson, MD

Emeritus Physician, Section of Hyperbaric Medicine
Virginia Mason Medical Center
Clinical Professor of Medicine, University of Washington



Topics for Today

Dispelling 9 myths about CO poisoning,
plus 1 about water



Topics for Today

Dispelling 9 myths about CO poisoning,
plus 1 about water

OR

Why you should be skeptical about

“‘common knowledge,” followed by a

crash course In how to take down an
Industry with simple science



Myth Busting 101 — 1.0 CME




Dispelling Myths About CO
1. “10,000 cases in US per year”



Incidence of CO Poisoning in the US
Commonly Quoted Figure 1990’s

“10,000 poisonings in the US annually
sufficiently severe to cause individuals to
seek medical attention or lose one or
more days of normal activity”



“10,000 Cases in US Annually”
Papers Referencing this Number

Bozeman 1997
Ely 1995
Hampson 1992,94
llano 1990

Lisella 1978
Kirkpatrick 1987
Meredith 1988

MMWR 1982,84,93
Mofenson 1984
Sadovnikoff 1992
Schaplowsky 1974
Silvers 1995
Turnbull 1988
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Carbon Monoxide Contamination of the Living Environment
A National Survey of Home Air and Children’s Blood

By A. F. Schaplowsky

F. B. Oglesbhay

J. H. Morrison

R. E. Gallagher

William Berman, Jr., M.D.
U.S. Dept. of Health, Education, and Welfare

The current heating fuel shortages may
continue for several years, and we predict
that many people will use auxiliary fuels
and heating devices in their homes. The use
of plastic film and other methods to cut air
circulation between the inside and outside
is also increasing. These trends have an
ominous potential for increasing exposure
to carbon mopgxide __and its hazard to
Presently, nearly 10,000 people seek
medical attention or lose one or more days
of normal activity annually because of

i hon monoxide intoxication.

ficates as such). Other sources of the CO
in these fatal poisonings were stoves, re-
frigerators, and charcoal!

Radford 2reported on a survey of 302 old
houses in East Baltimore, Md., of which
20 percent showed elevated levels (10
ppm or more) of carbon monoxide. In about
4 percent of the houses, the concentrations
were 20 parts per million or more, and in
1 percent, they exceeded 50 parts per
million. Of the entire sample, 83 percent of
the homes were rented, while of those
homes with high concentrations of carbon
monoxide, 93 percent were rented. In
houses where the higher concentrations of
CO were found, the problem was traced to
unvented space heaters or stoves used for
heating. Some vented heaters also were
Zssociated with high concentrations of

hrbon monoxide including both space
eaters and oil or gas fired furnaces used
with central heating.




Incidence of Carbon Monoxide Poisoning in the United States

fo the Editor:

Oglesbay. Personal communication revealed that the
estimate of 10,000 cases annually in the United States
origmated from data collected by the Injury Control
Program of the Public Health Service in the late 1960s. In
the “Carbon Monoxide Program Action Kit” developed by
the Public Health Service in 1969, the estimate of 10,000
cases per vear was noted to be “basced on the scant evidence
available™ and representative of “only a portion of the true

[t is commonly written in the medical literature that
carbon monoxide (CO) poisoning results in 3,700 deaths
annually 1n the United States, and causes 10,000 less
severely poisoned individuals to seek medical attention or
to muss at least a day of normal activity. A 1991 study from
the Centers for Disease Control supported the mortality
figure, reporting an average of 3.744 deaths annually
during the decade of the 1980s (1).

The estimate of 10,000 nonfatal cases annually came into
question when 1t was found that 2,355 individuals with
acute CO poisoning were treated i U.S. hyperbaric  onginal sources when referencing earlier work. especially
chambers in 1992 (2). If 10,000 cases were indeed the  when referring to an epidemiologic estimate of the preva-
denominator for this population, it would suggest that lence of disease incidence. Because several authors,
nearly one-quarter of symptomatic patients with CO  including myself, have failed to go back to the original
poisoning were treated with hyvperbaric oxygen (HBO.).  source. an outdated estimate of disease incidence has been




“Carbon Monoxide Program
Action Kit” (USPHS 1969)
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Each year, more than 10,000 persons require medical attention as a result of being
exposed to carbon monoxide gas. About 1,500 Americans die from poisoning by this gas.
The toll is expected to mount because of shortages of home heating fuel and extraordinary

measures people might take to conserve fuel. Protect yourself—find out what carbon
monoxide is and how to avoid it.




Carbon Monoxide poisoning: A new
incidence for an old disease.

N. B. HAMPSON!, L K. WEAVER”

Submutted - 2-13-07; accepted - 3-22-07

ICenter for Hyperbaric Medicine, Section of Pulmonary and Critical Care Medicine Virginia Mason Medical Center; Seattle,
Washington, *Pulmonary and Critical Care Division, Department of Internal Medicine, LDS Hospital Center; Salt Lake City,

Utah

Hampson NB. Weaver LK. Carbon Monoxide Poisoning: A new incidence for an old disease. Undersea
Hyperb Med 2007: 34(3):163-168. Purpose: While carbon monoxide (CO) poisoning 1s common in
the USA, its incidence is uncertain. Fatal poisonings are counted with relative accuracy from death
certificate data, but estimates of the more common nonfatal poisonings are either old or limited. This
study was performed to estimate the number of emergency department (ED) visits annually in the
USA for carbon monoxide poisoning. Basic Procedures: ED visit rates in five states (Idaho, Maine,
Montana, Utah, and Washington) from three prior studies, each using different methodology, were
used to extrapolate independent estimates of national ED visits. Main Findings: After correcting for
regional differences in CO poisoning incidence, estimates of national ED visits per year ranging from
32.413 to 56,037 were obtained. Excluding the estimate derived from the Maine rate because 1t did not
include ime1 Te- 1elated pmsonmgs the natmnal average is ‘?(] '3%8 +4, 843 VISt : '

times the 1111111]3615
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even when treated. enhanced prevention efforts are warranted.



Dispelling Myths About CO

UHM 1999
Am J Emerg Med 2005

UHM 2007

2. "Most CO-poisoned patients are cherry
red, possibly precluding the need for
[COHb] measurement”



Dispelling Myths About CO

UHM 1999
Am J Emerg Med 2005

UHM 2007

2. “Most CO-poisoned patients are cherry
red, possibly precluding need for [COHD]
NEEREINE
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Photo courtesy Dr. Jim Caruso
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Hospitals able to Measure COHb

50%

Alaska

32%

Montana Washington

Hampson N. J Emerg Med 2006



Stability off COHBb
Heparinized Blood Samples

COHD Stability 4C

10 15 20
Day

Hampson NB.
Am J Emerg Med 2007.

COHDb Stability 22C




Minutes

Time Required for COHb Result

1200 -
1000 -
800 -
600 -
400 1
200 -

0

904 min

(30-10,080)

10 min

(1-60)

Measure (n=88)

p<0.0001

Send Out (n=103)



Hospitals Referring CO-Poisoned Patients to
VMMC for HBO, (2003-2004, n=85)

With CO-
oximetry
95%
-
No CO-
oximetry

Hampson N. J Emerg Med 2006 5%
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Dispelling Myths About CO

1-—10,000-cases-Hsperyear
2—MestCO-poisenedpatientsare-cherryred;
J Emerg Med 2006
Am J Emerg Med 2007

3. “COHD level predicts clinical presentation”
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3. “COHD level predicts clinical presentation”




Amencan Joumal of Emergency Medicine (2008) 26, 665—-669

The
American Journal of
Emergency Medicine

-

ELSEVIER

www elsevier.com/locate/ajem

Original Contribution

Carboxyhemoglobin levels in carbon monoxide poisoning:
do they correlate with the clinical picture? ™

Neil B. Hampson MD®*, Niels M. Hauff BE"

“Center for Hyperbaric Medicine, Section of Pulmonary and Critical Care Medicine, Virginia Mason Medical Center,
Seattle, WA 98101, USA
bSchool of Medicine, University of Michigan, Ann Arbor, MI




NoO COHb% COHb%
' Mean + SD (95% CI of the mean) Range
All patients 1,407 22.3 +11.0 (22.7,23.9) 2.1-72.3
Male 922 24.2 + 11.2 (23.5,24.9) 2.1-72.3
Female 485 21.5+ 11.6 (20.6,22.5) 2.1-60.0
<18 years old 228 19.5 +10.3 (18.2,20.8) 2.2-57.6
> 18 years old 1,179 24.0 +11.0 (23.4,24.7) 2.1-72.3
Accidental poisoning 972 22.8 +10.3 (22.2,23.4) 2.2-64.0
Intentional poisoning 427 23.4 +12.4 (23.2,26.6) 2.1-72.3
Unknown intent 8
Loss of consciousness 745 24.3 +12.2 (23.3,25.1) 2.1-72.3
No loss of consciousness 661 22.3+9.4 (21.5,23.0) 2.2-61.0
Unknown 1
Endotracheal intubation 247 24.8 +13.2 (23.0,26.3) 2.1-60.8
Not intubated 1,160 23.0 + 10.5 (22.4,23.6) 2.2-72.3
Died (< 30 days) 37 32.1+12.8(27.9,36.4) 3.0-60.0
Survived (> 30 days) 1,370 23.1 +10.9 (22.5,23.6) 2.1-72.3
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COHb% COHb%
No. Mean + SD Range
(95% CI of the mean)
Loss of consciousness 745 | 24.3+12.2 (23.3,25.1) 2.1-72.3
No loss of consciousness | 661 | 22.3 +9.4 (21.5,23.0) 2.2-61.0

Presenting COHDb levels do NOT

predict the clinical presentation.




Presenting COHb levels do NOT
predict the clinical presentation.
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Dispelling Myths About CO
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Am J Emerg Med 2008

4. “COHb level is the best predictor of short-
term mortality”



Risk factors for short-term mortality from carbon monoxide
poisoning treated with hyperbaric oxygen*

Neil B. Hampson, MD; Niels M. Hauff, BE

Mortality

50.0+ <7.00 7.01-710 741720 T.21-7.30  T.31-7.40 >7.40
(n=27) (n=10) (n=9) (n=31) (n=78) (n=317) (n=392)

Initial Arterial pH

0.0-19.9  20.0-29.9 30.0-39.9 40.0-49.9
(n=554)  (n=530)  (n=245)  (n=79)

COHb%

Crit Care Med 2008.




Dispelling Myths About CO
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5. "COHb level correlates with symptoms”
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Common Table Correlating COHb
with Symptoms

Table 1—Symptoms Commonly Found with Different CO

Blood Level

of COHb,
percent

Symptoms

0-10

Usually none in healthy individuals; reduced exer-
cise tolerance in patients with palmonary dis-
ease; decreased threshold for angina in patients
with coronary heart disease

Headache; dyspnea on mild exertion; angina in
patients with coronary heart disease; dilation of
cutaneous vessels

Throbbing headache; nausea or vomiting (or both);
easy fatigability and irritability; diffculty with
concentration

Severe headache; dizziness; fatigue and weakness;
syncope on exertion; impaired thought proc-
esses

Tachypnea; tachycargia; syncope; confusion

Respiratory failure; collapse; intermittent convul-
sions or seizures; coma

Respiratory failure; severe hypotension; coma, fre-
quently fatal

Coma, rapidly fatal

CHEST ) 87 / 1 / JANUARY, 1850 167

Weak pulse and slowed respiration:
respiratory failure and death

Coma with intermittent convulsions; depressed
respiration and cardiac function: possible death

Fainting: increased respiration and pulse:
coma with intermittent convulsions

Same as below with greater risk of collapse
or fainting: increased respiration and pulse

Severe headache: weakness; dizziness:
dim vision: nausea and vomiting; collapse

Headache: throbbing in temples

Tightness across forehead: possible headache

No symptoms




Origin of COHb vs Symptoms Table




Origin of COHb vs Symptoms Table

No Citation
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THE PYROTANNIC ACID METHOD
FOR THE QUANTITATIVE DETERMINATION OF
CARBON MONOXIDE IN BLOOD AND IN AIR

JTS USE IN THE DIAGNOSIS AND INVESTIGATION OF
CASES OF CARBON MONOXIDE POISONING

BY
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BUREAU OF MINES TECHNICAL PAPER 873 PLATE |

A. APPARATUS FOR DETERMINATION OF CO IN BLOOD SEE TEXT FOR
EXPLANATION OF LETTERS







Symptoms caused by various percentages of carbon monoxide in the blood
Blood saturation :
Per cent Symptoms
0—10...____ None.

10—20.. ... Tightness across forehead; possibly slight heada¢he.

20—30_______. Headache; throbbing in hwn])los

30—40_______ Severe hm(la(ho weakness, dizziness, dimness of vision, nausea
and vomiting, co]LLp.sc.

40-—50....... Same as previous item with more possibiity of collapse and
syncope, increased respiration and pulse.

50—60_______ Syncope; increased nmmmhun and pulse, coisa with intermittent
convulsions; Cheyne-Stokes’ respiration.

60—70.____._ Coma with intermittent convuls s1ons, depressed heart aetion and.
respiration, possibly death.

70-—80__.._.__ Weak pulse and slowed respiration; respiratory failure and death..

32126°—25——2




o syrptoms,

Tiznineszs across forezead; possitly slight
headncaz, dilatation of cutaneous blood
vassals,

Haalachz; theotbing in temples.

Surere neadsche, weakness, dizziness,
dirness of vision, nausea and vomiting,
cellapse. '

Sare as previous item wita more possivility
of collagse and syncope, incfeased respira=
tion and pulse.

Syncope, increased respiration and pulse;
coxa with intermittent convuleions; Cheyneé-
Stoxes! respiratiom.

Coma with intermittent convulsions, depresse
heart action and respiration, possitly
dasth. .
Wozk nulse and slowed respiration; cespira-
tory failure and death.

Table 1—Symptoms Commonly Found with Different CO

Blood Level
of COHb,
percent Symptoms

0-10 Usually none in healthy individuals; reduced exer-
cise tolerance in patients with palmonary dis-
ease; decreased threshold for angina in patients
with coronary heart disease

Headache; dyspnea on mild exertion; angina in
patients with coronary heart disease; dilation of
cutaneous vessels

Throbbing headache; nausea or vomiting (or both);
easy fatigability and irritability; diffculty with
concentration

Severe headache; dizziness; fatigue and weakness;
syncope on exertion; impaired thought proc-
esses

Tachypnea; tachycargia; syncope; confusion

Respiratory failure; collapse; intermittent convul-
sions or seizures; coma

Respiratory failure; severe hypotension; coma, fre-
quently fatal

Coma, rapidly fatal

CHEST ) 87 / 1 / JANUARY, 1850 167




PUBLIC HEALTH REPORTS

VOL. 37 MAY 12, 1922 Ne. 19

PHYSIOLOGICAL EFFECTS OF EXPOSURE TO LOW CONCEN-
: TRATIONS OF CARBON MONOXIDE.®
By R. R. SaYErs, Passed Assistant Surgeon, United States Public Health Service, Chief Surgeon, United

States Bureau of Mines; F. V. MuweETHER, Acting Assistant Surgeon, United States Public Health
Bervice, Car Surgeon, United States Burean of Mines; and W. P. YANT, Assistant Chemist, United States

Bureau of Mines.

Public Health Reports, Vol. 37, No, 19, May 12, 1922 PLATE |,
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CO Exposures 1922

® 16 total exposures on 3 authors (Sayers 8)
® COHDb 14-28%

zs across forezead; possitly slight
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COHb N Headache Dizziness N/ Confusion G

Pain —oE

0.0-10.0% 98 65(66%) 34(35%) 49(50%) 32(33%) 9(9%) 36 (37%)

10.1- 181 142
313 131 (42%) 130 (42%) 88 (28%) 26 (8%)

20.0% (58%) (45%)

20.1- 243 36 163
368 195 (53%) 158 (43%) 114 (31%)

30.0% (66%) (10%)  (44%)
30.1- 130
183 85(46%) 61(33%) 60(33%) 51(28%) 17 (5%)

40.0% (71%)

40.1-
63 17 (27%) 19 (30%) 15(24%) 20 (32%) 6 (10%) 52 (82%)
50.0%
10
>50.0% 10
(100%)
1025 526 406 363 273 85 533






Dispelling Myths About CO

6. “CO-induced headache is throbbing and
temporal in location”



Dispelling Myths About CO

6. “CO-induced headache is throbbing and
temporal in location”




Prospective Evaluation of Headache

® Standardized HA questionnaire
administered to 100 consecutive patients
with CO poisoning and headache

® Location - frontal 66%, temporal 52%,
occlipital 47%, bitemporal alone 13%

® Constant 74%, throbbing 41%



Characteristics of Headache Associated With
Acute Carbon Monoxide Poisoning

Neil B. Hampson, MD; Lindsay A. Hampson

Objective.—To evaluate systematically the characteristics of headache due to acute exposure to carbon monoxide.

Background.—Headache is the most commonly reported symptom in acute carbon monoxide poisoning.
While it is often described as throbbing and diffuse, a systematic characterization of carbon monoxide-associated
headache has never been published.

Methods.—Patients referred for hyperbaric oxygen treatment of acute carbon monoxide poisoning were
asked whether headache was part of their symptom complex. When present, specific details about the nature of
the headache were collected from 100 consecutive patients through vse of a standardized questionnaire.

Results.—Information on carbon monoxide-associated headache was collected from 3 female and 66 male
patients with a mean carboxyhemoglobin level of 21.3% *=9.3%:. The most common location for pain was frontal
(6670 ), althongh more than one location was involved in 58% of patients. Nature of the pain at any time during its
course was dull in 72" of patients and sharp in 36%. Headache was throbbing in 41%. continuous in 74%, and in-
termittent in 16% of those evaluated. Peak intensity of pain did not correlate with the carboxyhemoglobin level.
Headache improved prior to hyperbaric oxygen treatment in 72%, resolving entirely in 21%. Of those with resid-
ual headache, pain improved with hyperbaric oxygen in 97%, resolving entirely in 44%.

Conclusions.—The headache accompanying acote carbon monoxide poisoning is extremely variable in nature.
*Classic™ throbbing, diffuse headaches were rarely described by patients. There are no patterns which can be con-
sidered characteristic to aid in the diagnosis of carbon monoxide-induced headache. Similarly, no trait was identi-
fied which might allow elimination of carbon monoxide poisoning from the differential diagnosis of headache.

Key words: headache, carbon monoxide, poisoning

Abbreviations: CO carbon monoexide, HBO; hyperbaric oxygen, COHb carboxyhemoglobin
(Headache. 2002:42:220-223)




Peak Pain Level

Relationship of blood carboxyhemoglobin level to peak head

pain intensity.
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/. “CO-poisoning predisposes to increased
risk of cardiac death”
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Myocardial Injury and Long-term Mortality
Following Moderate to Severe
Carbon Monoxide Poisoning

Christopher B Henry, BS
Daniel Satran, MD

Bruce Lindgren, MS
Cheryl Adkinson, MD
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ARBON MONOXIDE (CO) rOi-
soning & a common cause of
toxicological morbidity and
mortality. From 1968 through
1998, the Centers for Disease Control
and Prevention reported that CO poi-

soning contributed to an average of 1091
unintentional deaths and 2385 suicidal

deaths per year in the United States.'?
Although the annual death mate from CO
pomsoning has declined over time, CO
remains the most common type of ac-
cidental potsoning in the Unites States,
contributing to 40000 emergency de-
partment visits annually.” Carbon mon-
oxide poisoning can occur with expo-

Context Carbon monoxide (CO) poisoning ts a common cause of toxicological mor-
bidity and mortality. Myocardial Injury & a frequent consequence of moderate to se-
vere CO posoning. Whike the In-hospital mortality for these patients s low, the long-
term outcome of myocardial injury in this setting Is unknown.

Objective To determine the assodation between myocardial injury and long-term
mortaity in patients following moderate to severe CO posoning.
Design, Setting, and Participants Prospective cohort study of 230 consecutive

aduft patients traated for moderate to severe CO polsoning with rbarnc oxygen
and adgmitted to the Hennepin County Medical Center, a center for treat-

ment of CO polsoning, batween January 1, 1994, and January 1, 2002. Follow-up
was through November 11, 2005.

Main Outcome Measure All-cause mortaity.

Results Myocardial Injury (cardiac troponin | level =0.7 ng/mL or creatine k-
nase-M8 leval =5.0 ng/mL and/or diagnostic electrocardiogram changes) occurred
In 85 (37%) of 230 patients. At 2 median follow -up of 7.6 years (range: in-hospital
only to 11.8 , thara were 54 deaths (24%). Twelve of those deaths (5%) oc-
cumred In the as a result of a combination of bum injury and anoxik brain In-
Jury (n-8) or cardiac arrest and anoxic brain Injury (n-4). Among the B5 patientswho
sustained myocardial injury from CO polsoning, 32 (38%) eventually died ¢

with 22 (15%) of 145 patients who did not sustain myocardial injury (adjusted hazard
ratio, 2.1; 95% confidence interval, 1.2-3.7; P-.009).

Conclusion Myocardial iInjury occurs frequently In patients hospitatzed for moder-
ate to severe CO polsoning and & a significant predictor of mortaity.
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Henry 2006 “Long-term™ Mortality

Figure. Mortality of Patients With and Without Myocardial Injury
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Henry’'s Analysis of “Long-term” Mortality

Total Deaths Known Cause (n=41) Unknown
(n=54) cause (h=13)
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Henry’s Analysis of “Long-term”™ Mortality

Total Deaths
(n=34)

Known Cause (n=41)

Unknown
cause (h=13)

Cardiac

Noncardiac

Myocardial injury (n=85)

32/85 (38%)

14

12

No myocardial injury (n=145)

22/145 (15%)

4

1

My Analysis of Henry's Data

Total Deaths
(n=54)

In Hospital Deaths
(n=12)

Total

Cardiac

Noncardiac

Myeocardial injury (n=85)

32/85 (38%)

6

4

No myocardial injury (n=145)

22/145 (15%)

6

0

Long-term deaths (n=42)

Cardiac

Noncardiac

Myecardial injury (n=85)

10

10

No myocardial injury (n=145)

4

5
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ARBON MONOXIDE (CO)
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Context Carbon monoxide (CO) poisoning s 2 common cause of toxicological mor-
bidity and mortality. Myocardial Injury & a frequant consequence of moderate to se-
vere CO possoning. Whike the In-hospital mortality for these patients s low, the long-

Objective To determine the assodation between myocardial injury and long-term

Design, Setting, and Particlpants Prospective cohort study of 230 consecutive
adult patients traated for moderate to severe CO palsoning with hyperbaric oxygen
=4 4 ' a = o W 1 . v . 2 | " £ I "

soning i a common cau

toxicological morbidity

mortality. From 1968 thr
1998, the Centers for Disease Co
and Prevention reported that CO
soning contributed to an average of
unintentional deaths and 2385 sui
deaths per year in the United St
Although the unnual death mte fron
pomsoning has declined over time]
remains the most common type of
cidental potsoning in the Unites St
contributing to 40000 emergency
partment visits annually.* Carbon 1

oxide poisoning can occur with ¢

Increased long-term mortality among survivors of acute carbon

monoxide poisoning™

Neil B. Hampson, MD; Rose Anne Rudd, MSPH; Niels M. Hauff, BE

Objective: Recent data suggest that patients surviving acute
carbon monoxide (CO) poisoning (COP) may have increased risk
for long-term mortality. The objective of this study was to analyze
long-term mortality of a large population of CO-poisoned patients
treated at one medical center over three decades.

Design: Retrospective cohort study of patients treated with
hyperbaric oxygen and surviving the acute poisoning episode.
Long-term mortality was compared to a standard population.
Comparison of mortality within the cohort by clinical indicators of
poisoning severity was assessed using Cox proportional hazards
regression analysis.

Setting: Regional referral center for hyperbaric treatment
of COP.

Patients: One thousand seventy-three patients aged =18 years
treated from 1978 to 2005.

Interventions: All patients received hyperbaric oxygen treat-
ment.

Measurements and Main Results: During 11,741 person-years
of follow-up, 162 subjects died. The expected number of deaths
was 87 (standardized mortality ratio [SMR]), 1.9; 95% confidence

interval [Cl], 1.6-2.2). Most of the excess mortality was in the
group treated initially for intentional COP (58 excess deaths; SMR,
3.7; 95% Cl, 2.9-4.6) vs. those treated for accidental COP (17
excess deaths; SMR, 1.3; 95% Cl, 1.01-1.6). For the entire cohort,
the major causes of death with significantly raised mortality were
mental and psychiatric disorders, injuries, and violence., More
specific causes of death with significantly raised mortality were
alcoholism, motor vehicle accidents with pedestrians, motor ve-
hicle accidents of unspecified type, accidental poisonings, and
intentional self-harm. Within cohort comparisons showed that no
difference in survival was observed by measure of CO poisoning
severity, after controlling for age at poisoning, sex, race, and
intent of CO poisoning.

Conclusions: Adult survivors of acute CO poisoning treated with
hyperbaric oxygen were at increased risk for long-term mortality.
Such patients should be followed closely after discharge with con-
sideration given to psychiatric and/or neurocognitive evaluation, as
appropriate. (Crit Care Med 2009; 37:1941-1947)

Key Worps: carbon monoxide; poisoning; mortality; cause
of death



Long Term Mortality in CO Poisoning

® Analyzed 1,073 patients 1978-2005 (vs. 230)
® 11,742 person-years at risk (vs. 1,748)

® 162 deaths with 87 expected (SMR 1.9)

® Intentional SMR 3.7, accidental 1.3

® Causes of death: completed suicide, MVA,
falls, accidental poisoning

® No Increase In cardiac mortality

Hampson NB. Crit Care Med 2009



Dispelling Myths About CO

Crit Care Med 2009

8. “CO is lighter than air so it accumulates
near the ceiling”



The Internet tells you whatever
you want to find

®* “Plugging CO alarms into sockets near the
floor is less effective because CO rises.”
(shopwiki.com)

® “Carbon monoxide is heavier than air and will
pool in lower areas.” (askville.amazon.com)
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9. "Without fuel-burning appliances in the home,
there is no risk for CO exposure”



Fire Safety Laws & Legislation ~Nttp://kidde.com

Click on the state to see its associated laws and legislation

WA
VT NH me
OR

1D ‘ NY

Map Key:
Carbon Monoxide Legislation Smoke & Fire Legislation
Both [ INone

Of 46 states mandating residential CO alarms, 33 (73%)
exclude residences without fuel burning appliances,
fireplaces and/or the presence of an attached garage



CO Poisonings in More than One Unit of a
Multifamily: Dwelling

®* Typically explained by CO diffusion through
public spaces or ductwork

® But sometimes CO appears to pass through
walls

® Can CO diffuse through gypsum wallboard?



CO lefusmn Chamber

el S




w0 Infusion Side
Control Side
Control Chamber

3)

s CO Infusion Chamber

:6)
int (n

Drywall (n

5ll

0
Drywall x 2 plus Pa

Runtime (hr:min)
Runtime (hr:min)

'5"

0

O 0o0Q OO o
O nNnoOwvouwvm o
T M M NN~ -

(Wdd) 02 12queyd (Wdd) 02 12quey)

o
=2

w
o
w 42
& ©
c S
52y c
©C o
o O

Control Chamber
CO Infusion Chamber

:6)

:6)
Drywall (n

5ll

Drywall (n

25"
Run Time (hr:min)

0.
Double 0
Runtime (hr:min)

Q Q o =]
O O O =
n < ™m ™

(Wdd) 00 Jequeyd (Wdd) 02 saquieyd










Dispelling Myths About CO
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Let’'s Take Down an Industry
lOxygenated Waters 2003




Bold Claims about Athletic

Performance

$

DXYGEN PD WEB oxr

=
“Enhanced sports performance”
“Improves cardiovascular and sports endurance”




[
Table 1. Results of Water PO, Measurements®

Calculated o, Content,

Sample Po,, mm Hg mL o, per 100 mL Water

Cxygenated water

Brand 133 2.5

Brand 2 D05 9.5

Brand 3 D90 10.5

Brand 4 637 12.0

Brand 5 1184 22.6
Tap water 127 2.5

*Maximum value of triplicate measurements comected to 37°C.

Hampson NB, Pollock NW, Piantadosi CA. JAMA 2003




Human Exercise Data

Table 2. Summed Data for Maximal Exercise Performance Variables in Participants (N = 11) Following Consumption of Oxygenated or Tap
Water

Oxygenated Nonoxygenated Mean (95% CI)
Performance Variable Water, Mean (SD) Water, Mean (SD) Difference P Value (2-Tailed]

VO, L/min 3.13 (0.67) 3.14 (0.72) -0.01 (-0.12 to 0.10)
WV 0omae, ML/min per kg 40.2 (6.1) 40.1 (6.3) 0.1 (-1.20 10 1.40)
Metabolic equivalents® 11.5(1.8) 11.5(1.8) 0 (-0.40 to 0.40)
VCos, L/min 3.88 (0.77) 3.88 (0.96) 0(-0.20 to 0.20)
Peak heart rate, bpm 179 (11) 181 (14) -2 (-7.00 to 3.00)
Ratio of Co, output to 0, uptake 1.26 (0.07) 1.25 (0.10) 0.01 (—0.03 to 0.05)
Vg, L/min 123.6 (33.2) 123.1 (37.1) 0.5 (-9.60 to 10.60)
Ventilatory equivalent for o; (Ve/Viog) 39.553 (6.246) 39.150 (7.140) 0.404 (-1.84 to0 2.64)
» pulse, mL /beatt 17.563 (4.186) 17.424 (4.604) 0.139 (-0.52 to 0.80)

Abbreviations: VCos, carbon dioxide production; Ve, minute ventilation at peak exercise; Voom.s., Maximal oxygen uptake.
*0p uptake divided by standard assumed resting oooygen uptake (3.5 ml kg per min).
1oz uptake divided by heart rate.
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Oxygenated Water: Great stuff? Or
Just Water?

The bottom line? This is an easy one. Don't get ripped off by oxygenated water.

Does Oxygenated Water Provide
Health Benefits?

Science does not support the claims that oxyeenated water manufacturers promise,

Oxygenated water nonsense

Junk science.in the marketplace

Unless you have gills, it's just an expensive burp!




Oxygenated Waters 2014







Vitamin Waters 2014
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Vitamins Lack Clear Health

Benetfits, May Pose Risks

+ Comment Now + Follow Comments

Vitamin fans, take note: An editorial in the journal
Annals of Internal Medicine suggests that
multivitamins provide no health benefit in the long-
run, and in fact, “should be avoided.” The authors of
the piece, “Enough is Enough: Stop Wasting Money on
Vitamin and Mineral Supplements,” summarize the
work of three review studies in the same journal,
which together find no effect for vitamins on
cardiovascular health, cancer risk, cognitive health, or
mortality. The bottom line, at least to the authors, is
clear: We should stop wasting our money on
multivitamins, since there’s little evidence to their
benefit, and some evidence to their detriment. But

as always, others say they jury is still out on this

one.

Centrum Vitamins (Photo credit: Wikipedia)
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