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All these definitions are published in CSTE’s Syndromic surveillance climate and health guidance document (2017)
except the CDC’s, which is from Iqbal et al (2012).   Three types of SyS definitions are used to screen for CO poisoning cases in electronic ER and/or hospitalization records:
1. Definitions based only on ICD codes for CO-related symptoms, diagnoses and/or exposures (CDC, NC)
2. Definitions based only on key words found among: 
chief complaints and/or triage notes and/or diagnosis notes (Essence, KY, MI, PA)
3. Definitions based on both ICD codes and key words (NJ, OR, KS, VT – although it is not clear which of these states only count cases that satisfy both types of criteria versus cases that satisfy only one or the other)
For a detailed evaluation of these and other sources of CO surveillance data such as EMS and Poison Control Centers, see Baer et al 2011: Usefulness of syndromic data sources for investigating morbidity resulting from a severe weather event.    
[bookmark: _GoBack]Note that only CDC distinguishes its SyS definitions as confirmed, probable or suspected.  In Iqbal’s analysis of 2007 billing data obtained from non-government hospitals, these distinctions yielded widely varying estimates for 
ER visits + hospitalizations, with suspected COP cases totaling more than 10 times the confirmed and more than 1000 times the probable (from table in Iqbal 2012): 
Confirmed COP cases =  21,304  +   2,302 =   23,606
	Probable COP cases   =        208  +        14 =         222
	Suspected COP cases = 211,362 + 20,401 = 231,763	
Table 1.  MERGED CRITERIA USED IN SYNDROMIC SURVEILLANCE DEFINITIONS OF CO POISONING
For explanations of the ICD9 and 10 codes, see Table 2 below which gives all the codes listed by CSTE in 18-EH-01 Appendix 2. They are not included here since they are not explicitly meant for use in syndromic surveillance.
	INCLUDED ICD CODES: those followed by 
(C) are considered confirmed by CDC, 
(P) = probable 
(S) = suspected 
	EXCLUDED 
ICD CODES:
	INCLUDED KEY WORDS:
Note some states use all lower case instead of all upper case, and some add a wild card character before and/or after each key word.
	EXCLUDED KEY WORDS (used to exclude unrelated complaints and CO poisoning from suicides, wildfires, building fires, etc.)

	
	ICD9 = 1986
	(‘CO POI’ or ‘CO PIO’) and (not IVY) 
	ACID

	ICD9 = 986 (C)
	ICD9 = 508.2
	(EXP and CO) and (not ‘PT CO’)
	ALCOHOL

	ICD9 = E818.0-9 (S)
	ICD9 = 9986
	C O 2 EXPOS
	ASBE

	ICD9 = E825.0-9 (S)
	ICD9 = E95
	C O EXPOS
	BAT

	ICD9 = E838.0-9 (S)
	ICD9 = E96
	C O POIS
	BITE

	ICD9 = E844.0-9 (S)
	ICD9 = E97
	CARB MONO
	BLOO

	ICD9 = E867 (S)
	ICD9 = E99
	CARBN MONOX
	BURN 

	ICD9 = E868.0-1 (S)
	ICD9 = V49.86
	CARBON
	CHEM

	ICD9 = E868.2 (P)
	ICD9 = V4986
	CARBON DIO
	CLEA

	ICD9 = E868.3 (C)
	
	CARBON MONO
	COLD

	ICD9 = E868.8
	
	CARBON MONOXIDE
	COMMU

	ICD9 = E868.9 (C)
	
	CARBON MONOXIDE EVAL
	CROUP

	ICD9 = E8682
	
	CARBON MONOXIDE EXPO
	DENT

	ICD9 = E8683
	
	CARBON MONOXIDE POISON
	DRUG

	ICD9 = E8688
	
	CARBONOXI
	EMP

	ICD9 = E8689
	
	CO
	ETO

	ICD9 = E869.9 (S)
	
	CO 2 EXPOS
	EXHAUSTED

	ICD9 = E981.0-1 (S)
	
	CO 2 POIS
	EXHAUSTION

	ICD9 = E981.8 (S)
	
	CO EXP
	EYE

	ICD9 = E982.0 (P)
	
	CO EXPO
	FIRE 

	ICD9 = E982.1
	
	CO EXPOS
	FLUI

	ICD9 = E9820
	
	CO EXPOSURE
	FOOD

	ICD9 = E9821
	
	CO INH 
	FUME

	ICD9 = V87.39
	
	CO INTOX
	HIV

	ICD9 = V8739
	
	CO PIO
	HOUSE

	ICD10 = T58
	
	CO POI
	HYDRO

	ICD10 = T58.0
	
	CO POIS
	INF

	ICD10 = T58.01XA
	
	CO POISONING
	IVY

	ICD10 = T58.01XD
	
	CO2
	LEAD 

	ICD10 = T58.04XA
	
	CO2 EXPO
	MENIN

	ICD10 = T58.04XD
	
	CO2 EXPOS
	METH

	ICD10 = T58.1
	
	CO2 POIS
	MOLD

	ICD10 = T58.11XA
	
	COEXP
	MUMP

	ICD10 = T58.11XD
	
	COINTOX
	NEEDL

	ICD10 = T58.14XA
	
	COPOIS
	OCC

	ICD10 = T58.14XD
	
	COPOISONING
	PEPP

	ICD10 = T58.2
	
	DIOX
	PERO

	ICD10 = T58.2X
	
	DUE TO CO
	PERTUS

	ICD10 = T58.2X1A
	
	EXHAUST 
	POWD

	ICD10 = T58.2X1D
	
	EXHAUST GAS
	PSYCH

	ICD10 = T58.2X4A
	
	EXPOS
	RABI

	ICD10 = T58.2X4D
	
	EXPOS and CO
	RADIA

	ICD10 = T58.8
	
	INHAL and CO
	RASH

	ICD10 = T58.8X
	
	MINOX
	RAT

	ICD10 = T58.8X1A
	
	MONOX
	RSA

	ICD10 = T58.8X1D
	
	MONOXIDE
	SCAB

	ICD10 = T58.8X4A
	
	OXIDE
	SELF 

	ICD10 = T58.8X4D
	
	POISON
	SHARP

	ICD10 = T58.9
	
	POISONING
	SHING

	ICD10 = T58.91XA
	
	POSSIBLE and CO
	SMOK

	ICD10 = T58.91XD
	
	SMOKE INHAL
	SMOKE

	ICD10 = T58.94XA
	
	TOX EFF CARB
	STD

	ICD10 = T58.94XD
	
	TOXIC FUME
	STI

	
	
	
	STREP

	
	
	
	SUICID

	
	
	
	SUN

	
	
	
	SYPH

	
	
	
	TB

	
	
	
	TOXI

	
	
	
	WHOO

	
	
	
	WORK







Table 2.  Appendix 2 from CSTE 18-EH-01: ICD-CM Code list - Toxic Effects of Carbon Monoxide
	ICD-9-CM Diagnosis Code and Injury Cause E-Codes Explicitly Involving or Inclusive of Carbon Monoxide (CO) Poisoning

	Explicit

	N986 
	Toxic effect of carbon monoxide 

	E868.3 
	Accidental poisoning by carbon monoxide from incomplete combustion of other domestic fuels 

	E868.8 
	Accidental poisoning by carbon monoxide from other sources 

	E868.9 
	Accidental poisoning by carbon monoxide from an unspecified source

	E952.1
	Self-inflicted poisoning by other carbon monoxide source

	E982.1
	Undetermined cause of poisoning by other carbon monoxide source

	Inclusive -  motor vehicle exhaust

	E868.2
	Accidental poisoning by motor vehicle exhaust gas not elsewhere classifiable

	E952.0
	Self-inflicted poisoning by motor vehicle exhaust gas 

	E982.0
	Undetermined cause of poisoning by motor vehicle exhaust gas 

	E818.x
	Other noncollision motor vehicle traffic accident, including accidental poisoning from exhaust gas

	E825.x
	Other motor vehicle nontraffic accident of other and unspecified nature, including accidental poisoning from CO 

	Inclusive excluding motor vehicle exhaust

	E844.x
	Other specified air transport accidents, including poisoning by CO while in transit

	E867
	Accidental poisoning by gas distributed by pipeline, or CO from combustion of such gas

	E868.0
	Accidental poisoning by liquefied petroleum gas in mobile containers, or CO from combustion of such gas

	E868.1
	Accidental poisoning by other/unspecified utility gas, or CO from combustion of such gas

	E890.2
	Other smoke and fumes from conflagration in a private dwelling, including CO

	E891.2
	Other smoke and fumes from conflagration in other building, including CO

	E838.x
	Other and unspecified water transport accident, including accidental poisoning by bases or fumes on ship

	E951.0
	Self-inflicted poisoning by gases in domestic use, pipeline

	E951.1
	Self-inflicted poisoning by gases in domestic use, LPG (mobile)

	E951.8
	Self-inflicted poisoning by gases in domestic use, other utility gas

	E958.1
	Self-inflicted injury by burns, fire

	E962.2
	Homicidal assault by poisoning from other gases and vapors

	E962.9
	Homicidal assault by poisoning, unspecified

	E968.0
	Homicidal assault by fire

	E981.0
	Poisoning by gases in domestic use, undetermined intent, pipeline

	E981.1
	Poisoning by gases in domestic use, undetermined intent, LPG (mobile)

	E981.8
	Poisoning by gases in domestic use, undetermined intent, other utility gas

	E988.1
	Undetermined cause of injury by fire, burns

	N987
	Toxic effect of other gases, fumes or vapors

	E869.9
	Accidental poisoning by other gases or vapors, unspecified

	E952.9
	Self-inflicted poisoning by other gases or vapors, unspecified

	E979.3
	Terrorism involving fires, including asphyxia

	E972, E978
	Legal intervention or execution including asphyxiation by gas




	ICD-10-CM Diagnosis Code and Injury Cause Codes Explicitly Involving Carbon Monoxide (CO) Poisoning

	Code
	Descriptor

	T58
	Toxic effect of carbon monoxide

	T58.0
	Toxic effect of carbon monoxide from motor vehicle exhaust

	T58.01
	Toxic effect of carbon monoxide from motor vehicle exhaust, accidental (unintentional)

	T58.01XA
	Toxic effect of carbon monoxide from motor vehicle exhaust, accidental (unintentional), initial encounter

	T58.02
	Toxic effect of carbon monoxide from motor vehicle exhaust, intentional self-harm

	T58.02XA
	Toxic effect of carbon monoxide from motor vehicle exhaust, intentional self-harm, initial encounter

	T58.03
	Toxic effect of carbon monoxide from motor vehicle exhaust, assault

	T58.03XA
	Toxic effect of carbon monoxide from motor vehicle exhaust, assault, initial encounter

	T58.03XS
	Toxic effect of carbon monoxide from motor vehicle exhaust, assault, sequela

	T58.04
	Toxic effect of carbon monoxide from motor vehicle exhaust, undetermined

	T58.04XA
	Toxic effect of carbon monoxide from motor vehicle exhaust, undetermined, initial encounter

	T58.1
	Toxic effect of carbon monoxide from utility gas

	T58.11
	Toxic effect of carbon monoxide from utility gas, accidental (unintentional)

	T58.11XA
	Toxic effect of carbon monoxide from utility gas, accidental (unintentional), initial encounter

	T58.12
	Toxic effect of carbon monoxide from utility gas, intentional self-harm

	T58.12XA
	Toxic effect of carbon monoxide from utility gas, intentional self-harm, initial encounter

	T58.13
	Toxic effect of carbon monoxide from utility gas, assault

	T58.13XA
	Toxic effect of carbon monoxide from utility gas, assault, initial encounter

	T58.14
	Toxic effect of carbon monoxide from utility gas, undetermined

	T58.14XA
	Toxic effect of carbon monoxide from utility gas, undetermined, initial encounter

	T58.2
	Toxic effect of carbon monoxide from incomplete combustion of other domestic fuels

	T58.2X
	Toxic effect of carbon monoxide from incomplete combustion of other domestic fuels

	T58.2X1
	Toxic effect of carbon monoxide from incomplete combustion of other domestic fuels, accidental (unintentional)

	T58.2X1A
	Toxic effect of carbon monoxide from incomplete combustion of other domestic fuels, accidental (unintentional), initial encounter

	T58.2X2
	Toxic effect of carbon monoxide from incomplete combustion of other domestic fuels, intentional self-harm

	T58.2X2A
	Toxic effect of carbon monoxide from incomplete combustion of other domestic fuels, intentional self-harm, initial encounter

	T58.2X3
	Toxic effect of carbon monoxide from incomplete combustion of other domestic fuels, assault

	T58.2X3A
	Toxic effect of carbon monoxide from incomplete combustion of other domestic fuels, assault, initial encounter

	T58.2X4
	Toxic effect of carbon monoxide from incomplete combustion of other domestic fuels, undetermined

	T58.2X4A
	Toxic effect of carbon monoxide from incomplete combustion of other domestic fuels, undetermined, initial encounter

	T58.8
	Toxic effect of carbon monoxide from other source

	T58.8X
	Toxic effect of carbon monoxide from other source

	T58.8X1
	Toxic effect of carbon monoxide from other source, accidental (unintentional)

	T58.8X1A
	Toxic effect of carbon monoxide from other source, accidental (unintentional), initial encounter

	T58.8X2
	Toxic effect of carbon monoxide from other source, intentional self-harm

	T58.8X2A
	Toxic effect of carbon monoxide from other source, intentional self-harm, initial encounter

	T58.8X3
	Toxic effect of carbon monoxide from other source, assault

	T58.8X3A
	Toxic effect of carbon monoxide from other source, assault, initial encounter

	T58.8X4
	Toxic effect of carbon monoxide from other source, undetermined

	T58.8X4A
	Toxic effect of carbon monoxide from other source, undetermined, initial encounter

	T58.9
	Toxic effect of carbon monoxide from unspecified source

	T58.91
	Toxic effect of carbon monoxide from unspecified source, accidental (unintentional)

	T58.91XA
	Toxic effect of carbon monoxide from unspecified source, accidental (unintentional), initial encounter

	T58.92
	Toxic effect of carbon monoxide from unspecified source, intentional self-harm

	T58.92XS
	Toxic effect of carbon monoxide from unspecified source, intentional self-harm, sequela

	T58.93
	Toxic effect of carbon monoxide from unspecified source, assault

	T58.93XA
	Toxic effect of carbon monoxide from unspecified source, assault, initial encounter

	T58.94
	Toxic effect of carbon monoxide from unspecified source, undetermined

	T58.94XA
	Toxic effect of carbon monoxide from unspecified source, undetermined, initial encounter
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