SUPPLEMENTAL DIGITAL CONTENT 1

Statistical appendix

Given the known association of smoking with both recurrent pneumonia and risk of lung cancer, our estimate for the association of recurrent pneumonia with lung cancer could be confounded by smoking. Because we did not have smoking information for PWA, we indirectly adjusted the hazard ratio (HR) for the association of recurrent pneumonia with lung cancer risk using the Monte Carlo methods described by Steenland and Greenland 


16 ADDIN EN.CITE . The extent of confounding by smoking is determined by the prevalence of smoking among individuals with recurrent pneumonia versus those without and the relative risk of lung cancer associated with smoking. This relationship can be quantified as below: 

Let Psmoker, pneumonia, proportion of current smokers among those with recurrent pneumonia; Psmoker, no pneumonia, proportion of current smokers among those without recurrent pneumonia; and RRsmoke, relative risk of lung cancer for current smokers versus nonsmokers. Then one can calculate a bias factor which describes the increase in lung cancer risk among people with pneumonia that arises solely due to the effect of smoking. Specifically, 
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The smoking-adjusted HR is then calculated as the ratio of the HR from the Cox model divided by the bias factor. 

Plausible estimates for psmoker, pneumonia, psmoker, no pneumonia, and RRsmoke were derived from published literature  
 ADDIN EN.CITE 
2, 17-20
.  In these published studies, smoking prevalence ranged from 61%  to 77% among HIV-infected individuals without recurrent pneumonia and 74% to 93% among HIV-infected individuals with recurrent pneumonia. Therefore, we assumed a smoking prevalence of 60% among HIV-infected individuals without recurrent pneumonia and varied the prevalence of smoking among HIV-infected individuals with recurrent pneumonia (65%, 70%, 75%, 80%, and 90% smoking) to calculate a bias factor and thereby adjust hazard ratios (HRs) under different scenarios of confounding due to smoking. 

Using a Monte Carlo method, we randomly sampled 10000 replicates for these parameters and for the HR based on their specified distributions. Each of these 10000 replicate scenarios yielded a bias factor and indirectly adjusted HR. Finally, we used the distribution of the indirectly adjusted HRs to derive the overall adjusted HR estimate (median of the distribution) and its 95% confidence interval (2.5th and 97.5th percentiles of the distribution). 

� EMBED Equation.3  ���
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