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Introduction/Background:
· A cluster of lung injuries related to e-cigarette or vaping was first detected in Wisconsin in July 2019.
· CDC, in coordination with state and local health departments, began a national investigation into EVALI
· As of 2/18/2020, a total of 2,807 hospitalized EVALI cases or deaths have been reported to CDC from all 50 states, the District of Columbia, and two US territories (Puerto Rico and US Virgin Islands)
· Evidence suggests that vitamin E acetate, an additive in some THC-containing products, is strongly linked to the EVALI outbreak
· The clinical presentation of EVALI cases has varied from mild to severe illness and death, and the characteristics and risk factors for illness severity remain unknown
· Several studies have sought to describe clinical characteristics of EVALI patients, but have been limited by smaller sample sizes and restricted access to data
· To better understand this, 9 states, in partnership with CDC, provided data for 992 hospitalized EVALI patients
· Patients were categorized into two groups, severe and non-severe, based on clinical outcomes. Their characteristics are described in this report.
Aim Statement:
· When compared to non-severe illness, those with severe EVALI had significant differences in demographic features, past medical history, substance use history, presenting symptoms, initial lab values, vital signs and imaging. There was no significant difference based on whether a patient was previously seen or treated. These findings can help clinicians more accurately identify illness severity and anticipate needs of EVALI patients. 
Methods:
· Drafted by David
· We used age- and sex-adjusted logistic regression models to assess associations between risk factors and EVALI severity. We assessed patient demographics; pre-existing conditions; substances used in e-cigarette, or vaping, products (EVPs); and amount used
Results:
Severe EVALI, when compared to non-severe EVALI:
· Demographics: Odds of severe EVALI higher among women and patients older than 50 years
· Past Medical history: more likely to have prior heart disease, mental health, other drug use
· Social history: Patients who used any nicotine-containing product had greater odds of severe EVALI than patients who exclusively used THC-containing products. Increased cumulative exposure with THC products was associated with increased illness severity
· Symptoms: less likely to present with GI, constitutional symptoms
· Labs: More likely to have sodium less than 135, AST >35. Of note, no significant difference in white blood cell count or inflammatory markers such as ESR, CRP, lactate	
· Vitals: More likely to have 02 Sat <88%, RR >20, HR >100
· Treatment: No difference based on prior health care visits, prior steroids or antibiotics, although severe EVALI patients tended to seek treatment sooner than non-severe patients
· Imaging: Less likely to have subpleural sparing. More likely to have pneumothorax (?). Of note, both with bilateral findings




Clinical features by severe EVALI (total n=1,006)
	
	Missing
(n %)
	Severe EVALI (n=193)
	Non-Severe EVALI (n=813)
	p-value

	Past medical history
	
	
	
	

	     Respiratory Disease
	457 (45.4%)
	24 (22.4%)
	127 (28.7%)
	0.19

	     Heart disease
	518 (51.5%)
	23 (22.3%)
	39 (10.1%)
	0.001

	     Mental health
	338 (33.6%)
	78 (58.2%)
	253 (47.4%)
	0.03

	     Diabetes
	446 (44.3%)
	7 (6.0%)
	18 (4.1%)
	0.36

	     Cancer
	441 (43.8%)
	3 (2.6%)
	7 (1.6%)
	0.45

	     GI disease
	528 (52.5%)
	13 (13.0%)
	39 (10.3%)
	0.44

	     Other drug use
	487 (48.4%)
	26 (26.3%)
	67 (16.0%)
	0.02

	     Recent infection
	588 (58.5%)
	12 (17.7%)
	37 (10.6%)
	0.10

	Symptoms
	
	
	
	

	     Any respiratory symptom
	171 (17.0%)
	150 (96.8%)
	655 (96.3%)
	0.79

	     Any gastrointestinal symptom
	190 (18.9%)
	117 (77.0%)
	566 (85.2%)
	0.01

	     Any constitutional symptom
	208 (20.7%)
	127 (86.4%)
	603 (92.6%)
	0.01

	Duration of symptom onset to hospitalization (days) - median, IQR
	268 (26.6%)
	5 (3-8)
	6 (4-10)
	0.04

	Admission laboratory results
	
	
	
	

	     White blood cell count >11,000/mm3
	305 (30.3%)
	111 (83.5%)
	461 (81.2%)
	0.54

	     Sodium <135 mmol/liter
	327 (32.5%)
	41 (31.5%)
	128 (23.3%)
	0.05

	     Potassium <3.5 mmol/liter
	335 (33.3%)
	42 (32.6%)
	183 (33.8%)
	0.79

	     Alanine aminotransferase >35 U/liter
	481 (47.8%)
	42 (40.4%)
	145 (34.4%)
	0.26

	     Aspartate aminotransferase >35 U/liter
	500 (49.7%)
	53 (53.5%)
	165 (40.5%)
	0.02

	     While blood cell count with > 80% neutrophils
	420 (41.8%)
	90 (78.3%)
	396 (84.1%)
	0.14

	     Erythrocyte sedimentation rate >30 mm/hr
	813 (80.8%)
	31 (93.9%)
	138 (86.3%)
	0.22

	     C-reactive protein mg/liter - median, IQR
	802 (79.7%)
	32 (14-185)
	26 (17-42)
	0.58

	     Lactate mmol/liter - median, IQR
	916 (91.1%)
	3 (2-5)
	2 (1-3)
	0.05

	     Median procalcitonin (m)g/liter
	888 (88.3%)
	0.6 (0.3-1.7)
	0.4 (0.2-1.1)
	0.16	Comment by Duca, Lindsey (CDC/DDNID/NCCDPHP/DPH): No PT/INR collected by any states

	Admission vitals
	
	
	
	

	    O2 sats on room air
	334 (33.2%)
	
	
	0.001

	          ≤88%
	
	42 (34.2%)
	105 (19.1%)
	

	          89-94%
	
	41 (33.3%)
	198 (36.1%)
	

	           ≥95%
	
	40 (32.5%)
	246 (44.8%)
	

	    Respiratory rate (>20 breaths per min)
	463 (46.0%)
	65 (65.0%)
	197 (44.5%)
	0.0002

	    Heart rate (>100 bpm)
	317 (31.5%)
	88 (69.8%)
	332 (59.0%)
	0.02

	    Temperature (≥100.4 °F)
	313 (31.1%)
	37 (28.5%)
	180 (32.0%)
	0.44

	Prior steroids
	833 (82.8%)
	6 (27.3%)
	39 (25.8%)
	0.89

	Any steroids
	293 (29.1%)
	121 (93.1%)
	498 (85.4%)
	0.02

	Prior antibiotics
	633 (62.9%)
	46 (66.7%)
	188 (61.8%)
	0.45

	Any antibiotics
	357 (35.5%)
	127 (97.7%)
	496 (95.6%)
	0.27

	CT/Xray imaging
	
	
	
	

	     Bilateral findings
	132 (13.1%)
	127 (73.4%)
	538 (76.8%)
	0.36

	     Subpleural sparing
	132 (13.1%)
	9 (5.2%)
	95 (13.6%)
	0.002

	     Pneumothorax
	132 (13.1%)
	5 (2.9%)
	4 (0.6%)
	0.01

	     Infiltrates/opacities
	132 (13.1%)
	158 (91.3%)
	656 (93.6%)
	0.29

	ICU admission
	55 (5.5%)
	184 (98.4%)
	197 (25.8%)
	<.0001

	Prior healthcare visit
	443 (44.0%)
	63 (63.1%)
	328 (70.8%)
	0.12



Demographics

	 
	Non-Severe
	Severe
	Overall

	
	(n=813)
	(n=193)
	(n=1006)

	Sex
	 
	 
	 

	Male
	573 (70.5%)
	115 (59.6%)
	688 (68.4%)

	Female
	228 (28.0%)
	76 (39.4%)
	304 (30.2%)

	Missing
	12 (1.5%)
	2 (1.0%)
	14 (1.4%)

	Age
	 
	 
	 

	Mean (SD)
	25.7 (10.6)
	29.5 (14.4)
	26.4 (11.5)

	Median [Min, Max]
	22.0 [13.0, 76.0]
	24.0 [15.0, 85.0]
	22.0 [13.0, 85.0]

	Race
	 
	 
	 

	AI/AN
	4 (0.5%)
	0 (0%)
	4 (0.4%)

	Asian
	9 (1.1%)
	4 (2.1%)
	13 (1.3%)

	Black
	20 (2.5%)
	5 (2.6%)
	25 (2.5%)

	Other
	22 (2.7%)
	4 (2.1%)
	26 (2.6%)

	White
	358 (44.0%)
	96 (49.7%)
	454 (45.1%)

	Missing
	400 (49.2%)
	84 (43.5%)
	484 (48.1%)

	Ethnicity
	 
	 
	 

	Hispanic
	114 (14.0%)
	27 (14.0%)
	141 (14.0%)

	Non-Hispanic
	407 (50.1%)
	114 (59.1%)
	521 (51.8%)

	Missing
	292 (35.9%)
	52 (26.9%)
	344 (34.2%)

	Race/Ethnicity
	 
	 
	 

	Non-Hispanic White
	356 (43.8%)
	94 (48.7%)
	450 (44.7%)

	Non-Hispanic Other
	48 (5.9%)
	19 (9.8%)
	67 (6.7%)

	Hispanic
	114 (14.0%)
	27 (14.0%)
	141 (14.0%)

	Missing
	295 (36.3%)
	53 (27.5%)
	348 (34.6%)

	BMI Category
	 
	 
	 

	<18.5
	29 (3.6%)
	6 (3.1%)
	35 (3.5%)

	18.5-24
	92 (11.3%)
	18 (9.3%)
	110 (10.9%)

	25-29
	55 (6.8%)
	8 (4.1%)
	63 (6.3%)

	30+
	37 (4.6%)
	5 (2.6%)
	42 (4.2%)

	Missing
	600 (73.8%)
	156 (80.8%)
	756 (75.1%)

	State of residence
	 
	 
	 

	CA
	105 (12.9%)
	42 (21.8%)
	147 (14.6%)

	IL
	143 (17.6%)
	37 (19.2%)
	180 (17.9%)

	MD
	9 (1.1%)
	0 (0%)
	9 (0.9%)

	MN
	130 (16.0%)
	17 (8.8%)
	147 (14.6%)

	NY
	122 (15.0%)
	23 (11.9%)
	145 (14.4%)

	PA
	82 (10.1%)
	25 (13.0%)
	107 (10.6%)

	TX
	107 (13.2%)
	26 (13.5%)
	133 (13.2%)

	UT
	34 (4.2%)
	10 (5.2%)
	44 (4.4%)

	WI
	81 (10.0%)
	13 (6.7%)
	94 (9.3%)



Conclusions:
· This is the first known attempt to describe differences in EVALI patients by illness severity
· Highlights benefits of inter-state collaboration, as states were able to share more detailed information than could be shared as part of the national response	Comment by Shetty, Varun (CDC/DDPHSS/CSELS/DSEPD): It would be great to highlight the benefits of our collaboration – the language may need some massaging though
· When analyzed over a large sample size representing a diverse cross-section of the country, there are significant differences between the two groups including demographic factors, past history, substance use history, presenting signs and symptoms, and imaging. 
· There was no significant difference between outcomes based on prior medical intervention
· These findings offer more detailed insights into potential risk factors for severe illness, and can help health care providers identify at-risk patients more efficiently, and allocate appropriate resources	Comment by Shetty, Varun (CDC/DDPHSS/CSELS/DSEPD): Public health impact
· Study limitations:	Comment by Shetty, Varun (CDC/DDPHSS/CSELS/DSEPD): Please add limitations
· EVALI is a diagnosis of exclusion, and cases determined by public health surveillance criteria. No gold standard diagnostic test. Could be over or under estimating cases
· States did not all collect the same data points. More detailed data needed to be placed in more broad categories. A study that used the same variable sets across all cases could provide an even greater level of detail
· Despite efforts to standardize and clean data across states, this remains a potential source of error
· Substance exposure data are based on patient interview and may be subject to recall error or hesitancy to report vaping practices, particularly in states where the activities reported are illegal
· Timing of “initial” presenting symptoms, vitals, lab values will vary based on individual clinical policies and situations. 
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