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From: Kenneth Feder, EIS Officer, Maryland Department of Health
To: Vaping-Associated Pneumothorax and Pnumomediastinum Sub-Group

Project Proposal: Investigation of Pneumothorax and Pneumomediastinum in People who Vape or Use E-cigarettes

Background

During the ongoing investigation of e-cigarette and vaping-associated lung injuries (EVALI), several states have incidentally identified reports of individuals who:
1. Experienced pneumothorax or pneumomediastinum, 
2. Have a history of vaping, and
3. Do NOT meet the case definition for EVALI, because they do NOT have pulmonary infiltrate. 

In addition, states have identified individuals who:
1. Experienced pneumothorax or pneumomediastinum, 
2. Have a history of vaping, and
3. DO meet the case definition for EVALI, because they DO have pulmonary infiltrate. 

Both of these events 

Smoking is a known risk factor for spontaneous pneumothorax. Several recent published case reports, (Bonilla et al., 2019; Lo, 2017; Skertich, Sullivan, Madonna, & Shah, 2019), describe cases of pneumothorax in persons who vaped or used e-cigarettes. However, no independent link between vaping and pneumothorax or pneumomediastinum has been rigorously established.

Proposed Investigation

We propose leveraging the infrastructure of the ongoing EVALI investigation to examine pneumothorax and pneumomediastinum in people who vape or use e-cigarettes. The subgroup investigation will help better describe the potential spectrum of health harms linked to vaping by answering the following questions:
1. Clinical Characteristics. What are the clinical characteristics of pneumothorax/pneumomediastinum in people who vape or use e-cigarettes, and do these injuries differ in frequency and/or severity from what would be expected in the general population?
2. Risk Profile. What are the demographic characteristics, substance use behaviors, and health risk profiles of individuals who vape or use e-cigarettes and experience pneumothroax or pneumomediastinum?
3. Alternative Explanations. Can the incidence of pneumothorax or pneumomediastinum in people who vape or use e-cigarettes be explained by other known risk factors, such as smoking combustible tobacco or cannabis?
4. Comparison with EVALI. Does pneumothorax or pneumomediastinum in people who vape appear to have a similar set of risk factors to EVALI, or do they have distinct risk factors, suggesting an alternative mechanism of harm?

Methods

The approach combines a case series designed to characterize the clinical features of vaping-associated pneumothorax or pneumomediastinum with a case-control study designed to compare the risk factors for pneumothorax or pneumomediastinum to the risk factors for EVALI.

Case Definition

Confirmed Case (Pneumo-only)

· Pneumothorax OR pneumomediastinum on chest radiograph or CT
AND
· Using an e-cigarette (“vaping”) or dabbing in the 90 days prior to symptom onset
AND
· NO other acute abnormal pulmonary infiltrates identified prior to or concurrently on chest radiograph or CT (i.e. does NOT meet criteria for EVALI)
AND
· No evidence in medical record of alternative acute cause (e.g., chest injury, medical procedure injury, mechanical ventilation)

Probable Case (Pneumo and EVALI)

· pneumothorax OR pneumomediastinum on chest radiograph or CT
AND
· Using an e-cigarette (“vaping”) or dabbing in the 90 days prior to symptom onset
AND
· Evidence of pulmonary infiltrate identified prior to or concurrently on chest radiograph or CT (i.e. DOES meet criteria for EVALI)
AND
· No evidence in medical record of alternative acute cause (e.g., traumatic injury, medical procedure related, mechanical ventilation related)

Case Identification

States will identify case patients by reviewing reports of possible EVALI made to health departments over the course of that investigation. In addition, states may choose to do additional case-finding methods, like putting out a call for cases or conducting a separate review of syndromic surveillance. If a syndromic surveillance query is developed, that would be shared with other states.

Data Collection

Data collection will proceed through a combination of chart abstraction and interview. The case-report form for collection will be the same as for the EVALI investigation, with the addition of a small number of questions specific to:
· The clinical features of pneumothorax/pneumomediastinum e.g., extent of collapse, unilateral or bilateral
· Identification of known risk factors for pneumothorax/pneumomediastinum e.g., previous pneumothorax, recent traumatic injury, immediate coughing or pain after use, inhalation behaviors, BMI

Data Aggregation

States will collect data separately on the new case report form, enter them into a standard spreadsheet with an accompanying data dictionary, and share uniformly coded spreadsheets with a single state partner for analysis. 	Comment by Ben Chan: I thought we had talked about using the same reporting mechanism through the DCIPHER platform. Has something changed?	Comment by Kenneth Feder: We did discuss using the DCIPHER platform. However, Varun, Courtney and I identified a number of potential challenges:
 We may collect a small number of additional variables on cases (e.g., characteristics of the pneumothorax, risk factors for pneumothorax like recent trauma), and these variables do not appear in DCIPHER 
 DCIPHER frequently changes. 
 States only have access to their own data in DCIPHER, so it may not facilitate data sharing from state to state (as opposed to from state to CDC)

Since this is currently a one-off investigation with no need to build an infrastructure for ongoing data collection, we thought the simplest thing might be each state entering their data into a standardized spreadsheet (draft forthcoming) and sharing it with a hub state where the analysis will be done. But this is something to be discussed. 

Data Analysis

The analysis described below will be conducted separately for Confirmed (pneumo only) cases and Probable (pneumo & EVALI) cases, as these two types of cases may have different etiology.

1. Clinical Characteristics. Clinical characteristic data will be aggregated from the case-report forms and compared qualitatively to published literature on the typical features of these injuries.
2. Risk Profile.  Demographic, substance use, and medical condition data will be aggregated from the case-report forms and compared qualitatively to published literature on the typical profile of individuals who experience these injuries.
3. Alternative Explanations. We will identify all cases for whom at least one other known risk factor for pneumothorax/pneumomediastinum (e.g., smoking, COPD) is identified, and calculate the proportion of cases where none of these risk factors are present.
4. [bookmark: _GoBack]Comparison with EVALI. To determine if EVALI and pneumothorax/pneumomediastinum have distinct risk factors, we will compare the demographic, substance use, and medical characteristics of pneumothorax/pneumomediastinum patients (“cases”) with EVALI patients (“controls”) using odds ratios. We will restrict the EVALI sample to only states that contribute data to this investigation. 

Next Steps

1. Formalize a data sharing agreement and choose a data hub – All States
2. Develop a new instrument – Texas and Ohio
3. Develop a new data entry spreadsheet template from instrument – Maryland 
4. HSR submission – Washington State
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