
Appendix 

Data sources 

To identify patients with OLD and their comorbidities, we used the Canadian Institute for Health 

Information’s Discharge Abstract Database, which contains diagnostic information recorded 

during admissions to acute care hospitals, and the Ontario Health Insurance Plan database, which 

contains physician billing claims for inpatient and outpatient services. Asthma was defined as ≥2 

ambulatory care claims within 2 years and/or ≥1 hospitalization for asthma (ICD9 493, ICD10 

J45), which had a sensitivity of 83.8% and a specificity of 76.5% in a primary care sample.(1) 

COPD was defined as ≥1 physician billing claim and/or ≥1 hospital discharge with a diagnosis 

of COPD (ICD9 491, 492, 496, or ICD10 J41, J42, J43, J44), which had a sensitivity of 85.0% 

and a specificity of 78.4% in a primary care sample.(2) ACOS was defined when a patient met 

criteria for both asthma and COPD (algorithm not previously validated). 

Comorbidities were identified with validated algorithms where possible.(3-6) Prescription drug 

exposures were identified using the Ontario Drug Benefit (ODB) database, which contains 

records of outpatient prescription medications dispensed to Ontarians aged ≥65 years. 

Demographics and vital status were identified using the Registered Persons Database.  

 

Mycobacterial specimen culture methods 

Specimens sent for mycobacterial culture were processed and analyzed as described by 

Hanna et al.(7) Cultures were set-up in liquid media using the BACTEC MGIT 960 system 

(Becton Dickinson, Franklin Lakes, NJ) and on solid Lowenstein-Jensen media. Speciation was 

performed using DNA probes (AccuProbe, Gen-Probe, San Diego, California, USA) for M. 

avium complex (MAC) and M. gordonae, and by high performance liquid chromatography 



(HPLC) for all other species until 2008, and thereafter by a commercial line-probe assay 

(GenoType, Hain Lifescience, Germany) or 16S rRNA sequencing. The mycobacteria database 

included personal identifiers, specimen collection date, anatomic source of the specimen, and 

organism identified.  

We excluded M. gordonae from the NTM outcomes because it is usually a contaminant 

and is infrequently associated with significant disease.(8) However, we did evaluate the 

frequency of M. gordonae isolation as a surrogate of what proportion of our specimens are likely 

to be contaminated. For the year 2008, we found that among people with at least 2 positive 

sputum NTM isolates, MAC comprised 66.7% of people, M. xenopi 16.8%, M. gordonae 5.0%, 

M. fortuitum 2.1%, M. abscessus 3.7%. Therefore, M. gordonae is relatively uncommon when 

we consider patients who have at least two positive sputa for the same NTM species, suggesting 

that ‘contamination’ is uncommon in our laboratory, and not likely to explain most of our cases 

of NTM-PD. 

 

Antibiotics used to define treated NTM-PD  

Cases of ‘treated NTM-PD’ were defined as persons who met criteria for NTM-PD and were 

also prescribed at least two oral antibiotics used to treat NTM-PD for greater than 90 consecutive 

days in the year following laboratory confirmation of NTM-PD (intravenous and intramuscular 

antibiotic prescriptions are not included in the Ontario Drug Benefits Database).  

The following antibiotics were included in this definition:  

Azithromycin, Ciprofloxacin, Clarithromycin, Ethambutol, Gatifloxacin, Grepafloxacin, 

Levofloxacin, Linezolid, Moxifloxacin, Norfloxacin, Ofloxacin, Rifabutin, Rifampin, 

Telithromycin, Doxycycline, Minocycline, Sulfamethaxazole, Tetracycline.  



 

Covariates included in adjusted analyses 

Adjusted odds ratios for NTM-PD and treated NTM-PD according to ICS exposure were 

adjusted for income, rurality, ADGs (aggregated diagnostic groups), comorbidities 

(bronchiectasis, chronic kidney disease, gastroesophageal reflux disease, human 

immunodeficiency virus, interstitial lung disease, rheumatoid arthritis), prior tuberculosis 

(diagnosed anytime after January 1, 1998 but prior to diagnosis of NTM-PD), medication use 

[immunosuppressants (includes methotrexate, leflunomide, azathioprine, cyclophosphamide, 

sulfasalazine, hydroxychloroquine, gold, cyclosporine, penicillamine, chloroquine, chlorambucil, 

mycophenolate mofetil, auronafin; does not include corticosteroids), proton pump inhibitors], 

and surrogates of severity of OLD and exacerbations of OLD [medications for OLD (any inhaled 

beta-agonist, inhaled anti-cholinergic,  oral corticosteroid, or methylxanthine), hospitalization for 

OLD, spirometry within 5 years from index date, home oxygen use] 

Adjusted odds ratios for TB according to ICS exposure were adjusted for all of the 

covariates listed above, plus prior NTM-PD. For this analysis, the covariate ‘prior TB’ refers to 

cases of TB diagnosed after January 1, 1998, but  >18 months prior to incident TB diagnosis 

only (cases diagnosed <18 months prior to incident TB diagnosis were excluded). 

 

Calculation of ‘the number of patients needed to be treated for one additional patient to be 

harmed (NNTH)’ 

 

We used the formula for estimation of NNTH in case-control studies from Bjerre et al.(9):  

NNTH = 1/[(OR-1)UER] 

  Where OR = adjusted OR for all OLD = 1.86  



  UER = unexposed event rate = 65.5 per 100,000 per year (see below) 

The UER (unexposed event rate) was estimated from our cohort of individuals ≥ 66 years of age 

with treated OLD. We found 99,403 individuals with treated OLD who had NEVER received 

ICS during our study period. Among those 99,403 individuals, there were 200 cases of NTM-PD 

during 305,152.5 person-years of follow-up; UER = 65.5 NTMd cases per 100,000 per year.  

 

 

Baseline characteristics on the index date for TB cases and matched controls* 

Characteristic TB cases 
N = 327 

 Controls 
N = 1308 

p-value 

Female 124 (37.9) 496 (37.9) 1.0 

Age, mean +/- SD 78.8 +/- 7.01 78.7 +/- 7.00 0.925 

Income quintile 
1 (lowest) 
2 
3 
4 
5 (highest) 
missing 

 
101 (30.9) 
77 (23.5) 
70 (21.4) 
44 (13.5) 
34 (10.4) 

 < 5† 

 
266 (20.3) 
303 (23.2) 
269 (20.6) 
246 (18.8) 
224 (17.1) 

0 (0.0) 

<0.001 
 

Rural residency 
Suburban 
Urban 

6 (1.8) 
22 (6.7) 

299 (91.4) 

145 (11.1) 
315 (24.1) 
848 (64.8) 

<0.001 

ADGs, mean +/- SD 10.2 +/- 3.77 9.82 +/- 4.00 0.08 

Comorbidities 
- Bronchiectasis 
- Chronic kidney disease 
- Diabetes mellitus 
- GERD 
- HIV 
- Interstitial lung disease 
- Rheumatoid arthritis  

 
35 (10.7) 
50 (15.3) 

112 (34.3) 
50 (15.6) 
≤5 (≤1.5)† 

22 (6.7) 
12 (3.7) 

 
55 (4.2) 

163 (12.5) 
364 (27.8) 
293 (22.4) 
≤5 (≤0.4)† 

50 (3.8) 
39 (3.0) 

 
<0.001 
0.174 
0.022 
0.007 
0.617 

  0.022 
0.522 

Prior NTM-PD 6 (1.8) 13 (1.0) <0.001 

Prior TB (>18 months before index) ≤5 (≤1.5)† 0 (0) <0.001 

Last COPD hospitalization 
< 6 months 
6 months – 5 years 
> 5 years or never 

 
281 (9.5) 

661 (22.3) 
2024 (68.2) 

 
81 (6.2)  

205 (15.7) 
1022 (78.1) 

0.099 

Last asthma hospitalization 
< 6 months 
6 months – 5 years 

 
≤5 (≤1.5)† 
≤15 (≤4.6)† 

 
≤5 (≤0.4)† 
≤40 (≤3.1)† 

0.056 
 



> 5 years or never 310 (94.8) 1267 (96.9) 

Spirometry within 5 yrs 183 (56.0) 691 (52.8) 0.309 

Prior/current home oxygen therapy 17 (5.2) 91 (7.0) 0.252 

OLD drug exposure within 1 yr 
- SABA 
- LABA 
- SAMA 
- LAMA 
- Methylxanthine 
- Oral corticosteroid 

 
193 (59.0) 
143 (43.7) 
79 (24.2) 
79 (24.2) 
23 (7.0) 

104 (31.8) 

 
772 (59.0) 
443 (33.9) 
313 (23.9) 
309 (23.6) 

49 (3.7) 
277 (21.2) 

 
1.0 

<0.001 
0.931 
0.839 
0.01 

<0.001 

Other drug exposure within 1 yr 
- TNF-alpha antagonist 
- Other immunosuppressant‡ 
- PPI 

 
≤5 (≤1.5)† 

13 (4.0) 
113 (34.6) 

 
≤5 (≤0.4)† 

34 (2.6) 
467 (35.7) 

 
0.289 
0.183 
0.698 

* Values are the number of patients (%) unless otherwise indicated.  

†Values are suppressed to prevent the disclosure of cell sizes smaller than 6 in accordance with contractual 

obligations to our data partners.  

‡Includes methotrexate, leflunomide, azathioprine, cyclophosphamide, sulfasalazine, hydroxychloroquine, gold, 

cyclosporine, penicillamine, chloroquine, chlorambucil, mycophenolate mofetil, auronafin; does not include 

corticosteroids 

ADGs = aggregated diagnostic groups, a general measure of comorbidity,(10) COPD = chronic obstructive 

pulmonary disease, GERD = gastro-esophageal reflux disease, LABA = long acting beta agonist, LAMA = long acting 

anti-muscarinic agent, NTM-PD= nontuberculous mycobacterial pulmonary disease, OLD = obstructive lung disease, 

PPI = proton pump inhibitor, SABA = short acting beta agonist, SAMA = short acting anti-muscarinic agent, SD = 

standardized deviation, SDM = standardized difference of the mean, TB = tuberculosis, TNF = tumor necrosis factor 
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