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[bookmark: OLE_LINK118]To increase the likelihood that pneumonia was community-acquired and not caused by a multi-drug resistant (MDR) pathogen, we excluded index events associated with recent hospital exposure and/or with risk factors for MDR pathogen exposure.1 Risk factors for multidrug-resistant pathogens included antimicrobial therapy ≤ 90 days before index (intravenous, intramuscular, oral); immunosuppressive disease (all available lookback period before index) and/or immunosuppressive therapy (≤ 180 days before index; e.g., history of solid organ transplant, systemic steroids prescription); recent and/or regular healthcare exposures (i.e., hospitalization of ≥ 2 days; residence in a nursing home, home infusion therapy, or home wound care ≤ 90 days before index; adults with end-stage renal disease before index or cancer/leukemia ≤ 365 days); or mechanical ventilation ≤90 days before index (eTables 2–3). We excluded index events in adults with chronic lung disease (all available lookback period) because of difficulty distinguishing symptoms of pneumonia versus lung disease (eTable 3). We excluded index events with a non-CAP bacterial or viral infection ≤ 30 days before index,2 influenza ≤ 21 days before index due to the risk of post-influenza bacterial pneumonia,3 or any outpatient pneumonia diagnosis ≤ 90 days before index using a broader list of diagnosis codes than those qualifying as an index event (e.g., viral pneumonia, pneumonia with a rare organism not captured in routine testing; eTable 4). We excluded index events with >1 index antibiotic within a class on the index date (e.g., azithromycin and clarithromycin) or >1 antibiotic class other than guideline-recommended β-lactam combinations with macrolide or doxycycline (eTable 5); we also restricted to standard antibiotic durations of 3 (azithromycin only), 5, 7, and 10 days. We restricted the population to the first qualifying index event per adult. Finally, we restricted the cohort to otherwise healthy adults with CAP, defined per CAP treatment guidelines,4 by excluding adults with diagnoses of liver disease, renal disease, diabetes, alcoholism, perivascular disease, valvular disease, asplenia, or chronic heart disease (congestive heart failure, stroke/ transient ischemic attack, intermittent claudication, coronary artery disease; eTable 6).5,6 To increase the likelihood of true pneumonia, we required a chest x-ray on the index date, given the known inaccuracy of a bacterial CAP diagnosis, and excluded adults with bronchitis or a viral upper respiratory infection ≤ 21 days before index due to concerns of misdiagnosis (eTable 1; eTable 4).4,7,8 
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eTable 1. Code Definitions to Identify Patients with Pneumonia and Associated Diagnostics

	Condition
	ICD-9-CM Diagnosis Codes
	ICD-10-CM Diagnosis Codes
	CPT Codes

	Pneumonia
	481-483.8, 484.3, 485-486
	A37.01, A37.11, A37.81, A37.91, A48.1, J13-J16.8, J18.0-J18.1, J18.8-J18.9
	

	Chest x-raya
	
	
	71010-71048



[bookmark: OLE_LINK28]Abbreviations: CPT, Current Procedural Terminology; ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10-CM, International Classification of Diseases, Tenth Revision, Clinical Modification.

a Required chest x-ray on the same day as the index pneumonia diagnosis date.


eTable 2. Medications to Identify Patients for Exclusiona

	Conditions
	Medication Names
	HCPCS Codes

	Antibiotics, not guideline-recommended for CAP (intravenous, intramuscular, oral)
	amikacin, avibactam, aztreonam, cefaclor, cefadroxil, cefazolin, cefepime, cefotetan, cefoxitin, cefprozil, ceftaroline, ceftazidime, cephalexin, ciprofloxacin, clindamycin, dalbavancin, dalfopristin, daptomycin, dicloxacillin, doripenem, ertapenem, ethambutol, fosfomycin, gatifloxacin, gentamicin, imipenem, linezolid, methicillin, metronidazole, minocycline, nafcillin, nitrofurantoin, norfloxacin, ofloxacin, oxacillin, penicillin g, penicillin v, piperacillin, quinpristin, rifabutin, rifampin, sulfamethoxazole/trimethoprim, tazobactam, tedizolid, telithromycin, tetracycline, ticarcillin, tigecycline, tobramycin, trimethoprim, vancomycin
	C9241, C9282, C9443, C9446, C9452, J0120, J0278, J0530, J0540, J0550, J0558, J0559, J0560, J0561, J0580, J0690, J0692, J0694, J0695, J0712, J0713, J0714, J0742, J0743, J0744, J0875, J0878, J1267, J1335, J1580, J1590, J2020, J2265, J2510, J2540, J2543, J2700, J2770, J3090, J3243, J3260, J3370, J7682, J7685, S0030, S0032, S0034, S0039, S0040, S0073, S0074, S0077, S0081, S0143 

	Antibiotics, guideline-recommended for CAP (intravenous, intramuscular, oral)
	amoxicillin, ampicillin, azithromycin, cefdinir, cefditoren, cefixime, cefpodoxime, ceftibuten, cefuroxime, clarithromycin, doxycycline, erythromycin, gemifloxacin, levofloxacin, moxifloxacin 
	G9313-G9315, J0290, J0295, J0456, J0697, J1364, J1956, J2280, Q0144

	Ceftriaxone
	ceftriaxone
	J0696

	Autoimmune conditions, steroids, or other immunosuppressants
	abatacept, adalimumab, alefacept, azathioprine, belimumab, canakinumab, certolizumab pegol, cyclophosphamide, cyclosporine, dexamethasonea, dexamethasone acetatea, dexamethasone sodium phosphatea, dexamethasone micronizeda, efalizumab, etanercept, golimumab, immune globulin, infliximab, leflunomide, mercaptopurine, methotrexate, methylprednisolonea, methylprednisolone acetatea, methylprednisolone sodium succinatea, methylprednisolone micronizeda, mycophenolate mofetil, mycophenolate sodium, prednisolonea, prednisolone acetatea, prednisolone sodium phosphatea, prednisonea, rituximab, sirolimus, tacrolimus, tocilizumab, tofacitinib, ustekinumab
	C9487, J0129, J0135, J0215, J0490, J0638, J0717, J0850, J1020a, J1030a, J1040a, J1094a, J1100a, J1438, J1450, J1459, J1555, J1556, J1557, J1559, J1561, J1562, J1566, J1568, J1569, J1572, J1575, J1599, J1602, J1700, J1710, J1720, J1745, J2323, J2357, J2650a, J2920a, J2930a, J3262, J3357, J3358, J3380, J7500, J7501, J7502, J7503, J7504, J7506a, J7507, J7508, J7509a, J7510a, J7511, J7512a, J7515, J7517, J7520, J7525, J8530, J8540a, J8610, J9070, J9250, J9260, J9310, J9330, Q5102, Q9989, S0108

	HIV/AIDS
	abacavir, abacavir/lamivudine, abacavir/lamivudine/zidovudine, abacavir/dolutegravir/lamivudine, atazanavir, atazanavir/cobicistat, cobicistat/elvitegravir/emtricitabine/tenofovir, dapsone, darunavir, darunavir/cobicistat, dolutegravir, efavirenz, efavirenz/emtricitabine/tenofovir, elvitegravir/cobicistat/emtricitabine/tenovofir disporoxul fumarate, emtricitabine/tenofovir alafenamide, emtricitabine and tenofovir disoproxil fumarate, emtricitabine/rilpivirine/tenofovir, enfuvirtide, etravirine, fosamprenavir, indinavir, lamivudine, lamivudine/zidovudine, lamivudine and tenofovir disoproxil fumarate, lopinavir/ritonavir, maraviroc, nelfinavir, nevirapine, raltegravir, rilpivirine, ritonavir, saquinavir, tipranavir, tenofovir, zidovudine
	

	Malignancy or myelodysplastic syndromes
	aflibercept, aldesleukin, arsenic trioxide, asparaginase, atezolizumab, avelumab, azacitidine, belinostat, bendamustine, bevacizumab, bleomycin, blinatumomab, bortezomib, brentuximab, cabazitaxel, calaspargase, carboplatin, carfilzomib, carmustine, cemiplimab, cetuximab, cisplatin, cladribine, clofarabine, copanlisib, cyclophosphamide, cytarabine, dacarbazine, dactinomycin, daratumumab, daunorubicin, degarelix, denileukin, docetaxel, doxorubicin, durvalumab, elliott, elotuzumab, emapalumab, enfortumab, epirubicin, eribulin, etoposide, floxuridine, fludarabine, fluorouracil, fulvestrant, gemcitabine, gemtuzumab ozogamicin, goserelin, histrelin, hyaluronidase, idarubicin, ifosfamide, inotuzumab ozogamicin, ipilimumab, irinotecan, ixabepilone, leuprolide, mechlorethamine, melphalan, mesna, mitomycin, mitoxantrone, mogamulizumab, moxetumomab, necitumumab, nelarabine, nivolumab, obinutuzumab, ofatumumab, olaratumab, omacetaxine mepesuccinate, oxaliplatin, paclitaxel, panitumumab, pegaspargase, pembrolizumab, pemetrexed, pentostatin, pertuzumab, polatuzumab, porfimer, pralatrexate, ramucirumab, rituximab, romidepsin, streptozocin, tagraxofusp, temozolomide, temsirolimus, thiotepa, topotecan, trabectedin, trastuzumab, valrubicin, vinblastine, vincristine, vinorelbine
	

	Influenza
	osteltamivir
	



Abbreviations: CAP, community-acquired pneumonia; HCPCS, Healthcare Common Procedure Coding System; HIV/AIDS, human immunodeficiency virus/acquired immunodeficiency syndrome.

a All exclusions for 180 days of baseline, with the exception of 90 days of baseline for the antibiotics (-90 to -1 days before index for CAP guideline-recommend agents and ceftriaxone; and -90 to 0 for all other antibiotics), 21 days for influenza, and 30 days of baseline for dexamethasone, prednisone, and prednisolone.

eTable 3. Codes to Identify Chronic Lung Disease and Risk factors for Multidrug-resistant Pathogens for Pneumonia for Exclusiona

	Condition
	ICD-9-CM Diagnosis Codes
	ICD-10-CM Diagnosis Codes
	ICD-9-CM Procedure Codes
	ICD-10-PCS Procedure Codes
	CPT/HCPCS Codes
	Uniform Billing-04 Revenue Codes

	Chronic lung diseaseb,c
	490-505, 506.4, 508.1, 508.8
	J40-J67.9, J68.4, J70.1, J70.3
	
	
	
	

	End stage renal diseaseb
	585.6, V45.11, V45.12, V56*
	N18.6, Z99.2, Z91.15, Z49*
	39.95, 54.98
	3E1M39Z, 5A1D00Z, 5A1D60Z, 5A1D70Z, 5A1D80Z, 5A1D90Z
	90920, 90921, 90924, 90925, 90957-90959, 90960-90962, 90965, 90966, 90969, 90970
	0820-0839, 0840-0849, 0850-0859

	Residence in a nursing home or extended care facilityd
	
	
	
	
	99301-99313, 99318, 99379-99380, 99315-99316
	0550-0552, 0559

	Home infusion therapy, Total parenteral nutritiond
	
	
	
	
	96365-96368, 96374- 96376, 96379, 99601, 99602, S5497, S5498, S5501, S5502, S5517, S5518, S5520- S5523, S9364-S9368, S9494, S9497, S9500-S9504
	

	Home wound cared
	
	
	
	
	11040-11047, 97597-97610, S9097
	

	Mechanical ventilationd
	V46.11-V46.14
	J95.850-J95.859, Z99.11-Z99.12
	93.90, 96.70-96.72
	5A09358-5A0935Z, 5A09458-5A0945Z, 5A09558-5A0955Z, 5A1935Z-5A1955Z
	94002-94004
	

	[bookmark: OLE_LINK1]Leukemiac,e
	202.40-202.48, 203.10-203.12, 204.00-207.02, 207.20-208.92, 238.79
	C90.10-C90.12, C91.00-C95.92
	
	
	
	

	Lymphoma c,e,f
	200.00-202.38, 202.50-203.02, 203.80-203.82, 238.6, 273.3
	C81.00-C84.79, C84.90-C90.02, C90.20-C90.32, C96.0-C96.4, C96.9-C96.Z, D47.Z9
	
	
	
	

	Metastatic cancer c,e,f
	196.0-199.1, 209.70-209.79, 789.51
	C77.0-C79.62, C79.70-C79.9, C7B.00-C80.1, R18.0
	
	
	
	

	Solid tumor without metastasis c,e,f
	140.0-172.9, 173.00, 173.09, 173.10, 173.19, 173.20, 173.29, 173.30, 173.39, 173.40, 173.49, 173.50, 173.59, 173.60, 173.69, 173.70, 173.79, 173.80, 173.89, 173.90, 173.99-195.8, 209.00-209.36, 238.75, 258.01-258.03
	C00.0-C44.00, C44.09-C44.1092, C44.191-C44.209, C44.291-C44.309, C44.390-C44.40, C44.49-C44.509, C44.590-C44.609, C44.691-C44.709, C44.791-C44.80, C44.89-C44.90, C44.99-C56.2, C56.9-C76.8, C7A.00-C7A.8, D03.0-D03.9, D46.9, E31.21-E31.23
	
	
	
	

	[bookmark: _Hlk138509745]Hematologic / solid organ malignancies procedurese
	
	
	
	
	J9000, J9015, J9017, J9019, J9020, J9022, J9023, J9025, J9027, J9032, J9033, J9034, J9035, J9036, J9039, J9040, J9041, J9042, J9043, J9044, J9045, J9047, J9050, J9055, J9057, J9060, J9065, J9070, J9098, J9100, J9118, J9119, J9120, J9130, J9145, J9150, J9151, J9153, J9155, J9160, J9171, J9173, J9175, J9176, J9177, J9178, J9179, J9181, J9185, J9190, J9198, J9200, J9201, J9202, J9203, J9204, J9205, J9206, J9207, J9208, J9209, J9210, J9211, J9217, J9218, J9219, J9225, J9226, J9228, J9229, J9230, J9245, J9246, J9261, J9262, J9263, J9264, J9266, J9267, J9268, J9269, J9271, J9280, J9285, J9293, J9295, J9299, J9301, J9302, J9303, J9305, J9306, J9307, J9308, J9309, J9311, J9312, J9313, J9315, J9320, J9328, J9330, J9340, J9351, J9352, J9354, J9355, J9356, J9357, J9358, J9360, J9370, J9371, J9390, J9395, J9400, J9600
	

	Hematologic / immunologic conditions

	[bookmark: OLE_LINK2]Hereditary anemiasb,c
	282.0-282.9
	D55-D58
	
	
	
	

	Aplastic anemiasb,c
	284.0-284.9
	D60.0-D61.9, D71
	
	
	
	

	Hereditary immunodeficiencyb,c
	288.1-288.2, 446.1
	D72.0, D80-D89, M30.3, M35.9
	
	
	
	

	Coagulation / hemorrhagicb,c
	286.0, 286.3, 287.32-287.39
	D66, D68.2, D69.41-D69.49
	
	
	
	

	Leukopeniab,c
	288.01-288.02
	D70.0, D70.4
	
	
	
	

	Hemophagocytic Syndromesb,c
	288.4
	D76.1-D78.89
	
	
	
	

	Sarcoidosisb,c
	135
	D86.9
	
	
	
	

	AIDSb,c
	042
	B20
	
	
	
	

	Polyarteritis nodosa and related conditionsb,c
	446.0, 446.21, 446.4-446.7
	M30.0, M31.0-M31.1, M31.30, M31.4, M31.6
	
	
	
	

	Diffuse diseases of connective tissueb,c
	710.0-710.1, 710.3
	M32.10, M33.90, M34.0-M34.1, M34.9
	
	
	
	

	Transplantationb
	V42.0-V42.9
	Z48.21-Z48.298, Z94.0-Z94.9
	
	
	
	

	Rheumatologic conditionsb,c
	710.0, 710.2-710.3, 710.8-710.9, 714.0-714.33, 714.81, 714.9, 720.0
	M04.2-M06.9, M08.00-M08.99, M32.0-M33.19, M33.90-M33.99, M35.00-M35.1, M35.5, M35.8-M36.0, M36.8, M45.0-M45.9, M48.8X1-M48.8X9
	
	
	
	

	Inflammatory bowel diseaseb,c
	550.00-550.03, 555.1-556.9
	K40.10-K40.11, K40.40-K40.41, K50.10-K51.919, K59.31
	
	
	
	



[bookmark: OLE_LINK21][bookmark: OLE_LINK115][bookmark: OLE_LINK77]Abbreviations: AIDS, acquired immunodeficiency syndrome; CPT, Current Procedural Terminology; HCPCS, Healthcare Common Procedure Coding System; ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10-CM, International Classification of Diseases, Tenth Revision, Clinical Modification; ICD-10-PCS, International Classification of Diseases, Tenth Revision, Procedure Coding System. 

a A * symbol indicates any number/letter in the given position, or, if at the end of a code string, 1+ of any number or letters following the symbol. 
b Lookback timeframe as all available lookback any date ≤ index date.
c Requiring 1 inpatient facility claims or 2+ outpatient facility or provider claims 31-365 days apart to qualify for condition. 
d Lookback timeframe of -90 to 0 days before index date.
e Lookback timeframe of -365 to 0 days before index date.
f Lymphoma, metastatic cancer, and solid tumor without metastasis codes considered together for the purposes of qualifying on 2+ outpatient facility or provider claims per footnote C. 



eTable 4. Codes to Identify Patients with Viral or Bacterial Infections for Exclusiona

	Infections
	ICD-9-CM Diagnosis Codes
	ICD-10-CM Diagnosis Codes

	Septicemia
	003.1, 020.2, 022.3, 036.2, 036.42, 038.0-038.9, 040.82, 415.12, 421.0-421.9, 422.92, 424.90-424.99, 449, 790.7, 999.32
	A02.1, A20.7, A22.7, A39.2-A39.4, A39.51, A40.0-A41.9, A42.7, A48.3, I26.01, I26.90, I33.0-I33.9, I38-I40.0, I76, M32.11, R78.81, T80.211A

	Clinical sepsis
	785.52, 995.92, 998.02
	A26.7, A32.7, B37.7, R65.20-R65.21, T81.12XA

	Skin and soft tissue infection
	020.1, 021.0, 022.0, 032.85, 035, 039.0, 039.3-040.0, 040.42-040.81, 078.3, 082.0-082.9, 083.1-083.9, 087.0-088.9, 567.31, 675.00-675.14, 675.80-675.94, 680.0-685.0, 686.00-686.9, 705.83, 727.89, 728.0, 728.86, 958.3, 997.62, 999.31, 999.33-999.39
	A20.1, A21.0, A22.0, A28.1, A36.3, A42.2, A42.89-A42.9, A43.1-A48.0, A48.52, A68.0-A68.9, A69.20-A69.29, A77.0-A77.8, A79.0-A79.9, B47.0-B47.9, B60.0, B60.8-B64, B78.1, E83.2, K68.12, L01.00-L03.212, L03.221-L05.02, L08.0-L08.9, L73.2, L88, L92.8, L98.0, L98.3, M60.000-M60.09, M65.00-M65.08, M67.20-M67.29, M67.80-M67.89, M71.00-M71.09, M71.80-M71.89, M72.6, N98.0, O91.011-O91.23, T79.8XXA, T80.212A, T80.218A, T80.219A, T80.22XA, T80.29XA, T87.40-T87.44, T88.0XXA

	Surgical site infection
	539.01, 539.81, 996.60-996.63, 996.65-996.69, 998.51-998.59
	K95.01, K95.81, T81.4XXA-T81.4XXS, T82.6XXA-T82.7XXS, T83.61XA-T83.6XXS, T84.50XA-T84.7XXS, T85.71XA-T85.79XS, T86.842

	Bone infection
	003.23-003.24, 026.1, 036.82, 098.50-098.59, 376.03, 513.1, 519.2, 711.00-711.09, 711.90-711.99, 730.00-730.39, 730.80-730.99
	A02.23-A02.24, A18.01, A18.03, A25.1, A39.83-A39.84, A54.40-A54.49, H05.021-H05.029, J85.3, M00.00-M01.X9, M46.20-M46.28, M86.00-M86.9, M90.80-M90.89

	Organ infection
	003.21, 032.82, 036.0-036.1, 036.3-036.41, 036.43, 036.89, 091.81, 100.81, 245.0, 253.8, 254.1, 289.59, 320.0-320.9, 322.9, 323.1, 323.41-323.42, 324.0-324.9, 326, 420.0-420.90, 420.99
	A02.21, A18.84, A27.81, A36.81, A39.0-A39.1, A39.50, A39.52-A39.81, A39.89, A42.81-A42.82, A51.41, D73.0, D73.3-D73.5, D73.89, E06.0, E23.6, E24.1, E32.1, G00.0-G01, G03.9, G04.2, G05.3-G07, G09, I30.1-I30.9, I32, M32.12

	Female pelvic infection
	091.0-091.7, 091.82-092.9, 098.0-098.49, 098.7-099.9, 597.80-597.89, 614.0-614.5, 614.7, 614.9-616.10, 616.3-616.4, 634.00-634.02, 635.00-635.02, 636.00-636.02, 637.00-637.02, 638.0, 639.0, 646.60-646.64, 647.00-647.24, 647.80-647.84, 658.40-658.43, 659.30-659.33, 670.00-670.84
	A34, A51.0-A51.39, A51.42-A51.9, A54.00-A54.39, A54.6-A58, A63.8-A64, M02.30-M02.39, N34.1-N34.3, N70.01-N73.5, N73.9, N75.1, N76.0-N76.4, O03.0, O03.37, O03.5, O03.87, O04.5, O04.87, O07.0, O07.37, O08.0, O08.82, O23.511-O23.93, O41.1010-O41.1499, O75.3, O85, O86.11-O86.29, O86.81-O86.89, O98.111-O98.33, O98.611-O98.63, O98.811-O98.83, O99.830-O99.835

	Gastroenteritis
	001.0-003.0, 003.20, 003.29-005.9, 008.00-008.5, 009.0-009.3, 021.1, 022.2
	A00.0-A02.0, A02.20, A02.25-A04.6, A04.71-A05.9, A09, A21.3, A22.2

	Influenzab
	487.0-488.89
	J09.X1-J11.89

	Intraabdominal abscess / peritonitis
	032.83, 039.2, 530.19, 530.86, 536.41, 540.0-540.9, 562.00-562.13, 566-567.29, 567.38-567.39, 567.9, 569.5, 569.61, 572.0, 574.00-574.01, 574.30-574.31, 574.60-574.61, 574.80-574.81, 575.0, 575.12, 577.0
	A42.1, B25.2, K20.8, K35.2-K35.891, K50.014, K50.114, K50.814, K50.914, K51.014, K51.214, K51.314, K51.414, K51.514, K51.814, K51.914, K57.00-K57.93, K61.0-K61.4, K63.0, K65.0-K65.2, K65.8-K65.9, K67-K68.11, K68.19-K68.9, K75.0, K80.00-K80.01, K80.12-K80.13, K80.42-K80.43, K80.46-K80.47, K80.62-K80.63, K80.66-K80.67, K81.0, K81.2, K85.0-K85.92, K94.02, K94.12, K94.22, K94.32

	Tonsillitis
	032.0-032.81, 032.89-033.9, 034.1, 076.0-077.0, 098.6, 370.55, 376.01-376.02, 383.20-383.22, 474.00-474.02, 475, 478.19, 478.21-478.24, 478.29, 478.5, 478.71, 478.79, 478.9, 519.01
	A36.0-A36.2, A36.82-A36.84, A36.86-A37.00, A37.10, A37.80, A37.90, A38.0-A38.9, A54.5, A71.0-A74.0, H05.011-H05.019, H05.031-H05.039, H16.311-H16.319, H70.201-H70.229, J34.0-J34.1, J34.89-J35.03, J36, J38.2-J38.3, J38.7-J39.2, J39.8-J39.9, J95.02

	Otitis
	380.10-380.11, 380.13-380.14, 380.16, 383.00-383.1, 384.00-384.1
	H60.00-H60.329, H60.391-H60.399, H61.90-H62.8X9, H70.001-H70.13, H73.001-H73.23

	[bookmark: _Hlk136446347]Pneumoniac
	481-483.8, 484.3, 485-486
	A37.01, A37.11, A37.81, A37.91, A48.1, J13-J16.8, J18.0-J18.1, J18.8-J18.9

	Pneumonia, viral and rare pneumoniasc
	003.22, 020.3-020.5, 021.2, 022.1, 039.1, 073.0-073.9, 083.0, 480.0-480.9, 484.1, 484.5-484.8, 487.0, 488.01, 488.11, 488.81
	A02.22, A20.2, A21.2, A22.1, A42.0, A43.0, A70, A78, B25.0, B44.0, B77.81, J09.X1, J10.00-J10.08, J11.00-J11.08, J12.0-J12.81, J12.89-J12.9, J17

	Oral infections
	522.0, 522.5-522.7, 523.00-523.01, 523.10-523.11, 523.30-523.33, 523.40-523.42, 526.4, 527.3, 528.3, 528.5, 529.0
	K04.0-K04.02, K04.5-K04.7, K05.00-K05.329, K11.3, K12.2, K13.0, K14.0, M27.2

	Urinary tract infection
	032.84, 590.00-590.9, 595.0, 595.2, 595.89-595.9, 597.0, 598.00-598.01, 599.0, 601.0-601.4, 601.9, 603.1, 604.0, 607.2, 608.0, 608.4, 646.60-646.64, 996.64
	A18.14, A36.85, N10-N12, N13.6, N15.1, N15.9-N16, N28.84-N28.86, N30.00-N30.01, N30.20-N30.21, N30.80-N30.91, N34.0, N35.111-N35.114, N35.119-N35.12, N37-N39.0, N41.0-N41.3, N41.9, N43.1, N45.4, N48.21-N48.29, N49.0-N49.9, N51, O23.00-O23.43, O86.11, O86.13-O86.29, T83.510A, T83.511A, T83.512A, T83.518A, T83.51XA, T83.59XA

	Miscellaneous bacterial infections
	010.00-033.9, 036.0-041.3, 041.41-041.9, 070.0-104.9, 130.0-136.1, 136.21-139.8, 320.0-322.9, 323.01-323.2, 323.41-323.42, 323.51-323.52, 323.61-323.63, 323.71-323.72, 323.81-323.9, 383.00-383.9, 475
	A07.8, A15.0-A32.9, A35-A37.91, A39.0-A44.9, A48.0, A48.2-A59.9, A63.0-A79.9, A82.0-A82.9, A88.1, A96.0-A96.9, A98.3-A98.5, B07.0-B07.9, B08.1, B08.4-B08.5, B08.8, B15.0-B19.9, B25.0-B33.0, B33.20-B34.8, B45.1, B47.1-B47.9, B50.0-B64, B83.4, B85.0-B99.9, D86.0-D86.9, G00.0-G03.1, G03.8-G04.02, G04.2-G05.4, G14, G37.4, G92, H70.001-H70.93, H75.00-H75.83, H95.00-H95.199, J17, J20.0-J20.7, J36, K90.81, L08.1, L94.6, M00.00-M00.89, M02.30-M02.39, M35.2, M60.009, N34.1, R11.11

	Bronchitisb
	466.0
	J20.0-J20.9

	Viral upper-respiratory infectionb
	460, 464.00-465.9
	J00, J04.0-J06.9



Abbreviations: ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10-CM, International Classification of Diseases, Tenth Revision, Clinical Modification.

a All exclusions performed -30 to 0 days before the index date, except as noted.
b Exclusion performed -21 to 0 days before the index date.
c Exclusion performed -90 to 0 days before the index date for viral / rare pneumonia and -90 to -1 days before the index date for pneumonia diagnosis codes used as index inclusion codes.



eTable 5. Medication Regimens to Identify Index Oral Antibiotic Treatment For Community-acquired Pneumonia

	Antibiotic coverage
	Antibiotic regimen
	Antibiotic generic namea

	Narrow-spectrum
	Macrolide 
	azithromycin, clarithromycin, erythromycin

	
	Doxycycline
	doxycycline

	Broad-spectrum
	Respiratory fluoroquinolone 
	moxifloxacin, gemifloxacin, levofloxacin

	
	β-lactam 

	amoxicillinb, amoxicillin-clavulanate, ampicillinb, cefdinir, cefditoren, cefixime, cefpodoxime, ceftibuten, cefuroxime

	
	β-lactam plus a macrolide 

	β-lactam (amoxicillin, amoxicillin-clavulanate, ampicillin, cefdinir, cefditoren, cefixime, cefpodoxime, ceftibuten, cefuroxime) plus a macrolide (azithromycin, clarithromycin, erythromycin)

	
	β-lactam plus doxycycline
	β-lactam (amoxicillin, amoxicillin-clavulanate, ampicillin, cefdinir, cefditoren, cefixime, cefpodoxime, ceftibuten, cefuroxime) plus doxycycline



a Healthcare Common Procedure Coding System (HCPCS) codes were also used for macrolides (Q0144) and β-lactam antibiotics (G9313–G9315).
b In subgroup analyses, amoxicillin and ampicillin were considered narrow-spectrum β-lactam agents.


eTable 6. Code Definitions to Identify Comorbidities

	Conditiona
	ICD-9-CM Diagnosis Codes
	ICD-10-CM Diagnosis Codes

	Comorbidities used to establish “patients with comorbidities” per CAP treatment guidelines, used for exclusion


	Alcohol abuseb
	291.0-291.3, 291.5-291.9, 303.00-303.93, 305.00-305.03, 357.5, 425.5, 535.30-535.31, 571.1
	F10.10-F10.129, F10.14-F10.29, F10.921, F10.94-F10.99, G62.1, I42.6, K29.20-K29.21, K70.10-K70.11, O99.310-O99.315

	Asplenia
	759.0
	Z90.81, Q89.01

	Chronic heart disease- congestive heart failure
	398.91, 402.01, 402.11, 402.91, 404.01, 404.03, 404.11, 404.13, 404.91, 404.93, 428.0-428.9, 429.83, 785.51, V43.21-V43.22
	I09.81, I11.0, I13.0, I13.2, I50.1-I50.9, I51.81, I97.130-I97.131, O29.121-O29.129, R57.0, Z95.811-Z95.812

	Chronic heart disease- coronary artery disease
	410-414, V45.81, V45.82, 429.5, 429.6, 429.71, 429.79
	I20*, I21*, I22*, I23*, I24*, I25*, Z95.1, Z95.5, Z98.61

	Chronic heart disease- intermittent claudication
	440.21 

	I70.21*, I70.31*, I70.41*, I70.51*, I70.61*, I70.71*

	Chronic heart disease- stroke/ transient ischemic attack
	430-432, 433.*1, 434.*1, 435, 436, 438
	I60*-I63*, I69*, G45*

	Diabetes
	249.00-250.93, 648.00-648.04, 775.1
	E08.00-E13.9, O24.011-O24.33, O24.811-O24.93, P70.2

	Liver disease, mild
	070.22-070.30, 070.32-070.33, 070.44, 070.54-070.59, 070.70, 070.9, 078.5, 091.62, 095.2-095.3, 130.5, 570-571.9, 572.1, 573.0-573.9
	A51.45, A52.74, B18.0-B18.9, B19.10, B19.20, B19.9, B25.1, B58.1, K70.0-K70.31, K70.9, K71.3-K71.8, K73.0-K74.69, K75.1-K76.4, K76.81-K77

	Liver disease, moderate to severe
	070.20, 070.6, 070.71, 456.0-456.21, 456.8, 572.2-572.8, 573.8, V42.7
	B19.0, B19.11, B19.21, I85.00-I85.11, I86.4, K70.40-K70.41, K72.10-K72.91, K76.5-K76.7, K91.82, Z94.4

	Peripheral vascular disease
	093.0-093.1, 093.89-093.9, 440.0-443.9, 444.01-445.89, 447.0-448.0, 448.9-449, 459.89-459.9, 537.82-537.83, 557.1-557.9, V43.4
	A52.00-A52.02, A52.09, I70.0-I72.9, I73.01-I79.8, I99.8-I99.9, K31.811-K31.819, K55.1, K55.8-K55.9, Z95.820-Z95.828	

	Renal failure, moderate
	585.3, 585.9-586
	N18.3-N18.32, N18.9-N19

	Renal failure, severe
	585.4-585.6, V42.0, V45.11-V45.12, V56.0-V56.8
	N18.4-N18.6, Z49.01-Z49.32, Z91.15, Z94.0, Z99.2

	Valvular disease
	093.20-093.24, 391.1, 391.8-392.0, 394.0-397.9, 421.0, 421.9, 424.0-424.99, 746.00-746.7, 746.89, 996.02, 996.09, V42.2, V43.3
	A52.03, I01.1, I01.8-I02.0, I05.0-I08.9, I09.1, I09.89, I33.0-I39, Q22.0-Q23.9, T82.01XA-T82.09XS, T82.221A-T82.228S, T82.6XXA-T82.6XXS, Z95.2-Z95.4

	Other comorbidities for covariate adjustment


	Cerebrovascular disease
	362.31-362.34, 430-435.9, 437.7-437.8
	G45.0-G46.8, H34.00-H34.239, I60.00-I62.00, I62.03-I66.9

	Coagulopathy
	284.09, 284.11-284.2, 284.89-284.9, 286.0-286.9, 287.1, 287.30-287.5, 289.84, 649.30-649.34
	D61.09-D61.9, D65-D68.4, D68.8-D68.9, D69.1, D69.3-D69.9, D75.82, O99.111-O99.13

	Deficiency anemias
	280.1-281.9, 285.21-285.29, 285.9

	D50.1-D53.9, D63.0-D63.8, D64.9

	Depression
	293.83, 300.4, 301.12, 309.0-309.1, 311
	F06.31-F06.32, F06.34, F32.0-F32.3, F32.8-F32.9, F33.0-F33.3, F33.8-F33.9, F34.1, F43.21

	Drug abuseb
	292.0, 292.82-292.9, 304.00-304.93, 305.20-305.93, 648.30-648.34
	F11.10-F11.129, F11.14-F11.29, F12.10-F12.129, F12.150-F12.29, F13.10-F13.129, F13.14-F13.29, F14.10-F14.129, F14.14-F14.29, F15.10-F15.129, F15.14-F15.29, F16.10-F16.29, F18.10-F18.29, F19.10-F19.129, F19.14-F19.29, F55.0-F55.8, O99.320-O99.325

	Hypertension
	362.11, 401.0-405.99, 437.2, 642.00-642.24, 642.70-642.94
	H35.031-H35.039, I10-I16.9, I67.4, O10.011-O11.9, O16.1-O16.9

	Hypothyroidism
	240.9, 241.1, 243-244.9, 246.8, 780.01
	E00.0-E03.9, E89.0

	Neurological disorders affecting movement
	325, 331.7, 332.0-333.0, 333.4-333.6, 333.71, 333.79, 333.84, 333.90-335.9, 336.2, 349.89, 357.3
	G08, G10-G13.8, G20-G23.9, G24.09-G24.2, G24.8, G25.4-G25.5, G25.70-G26, G32.0-G32.89, G80.3

	Neurological disorders, dementia
	290.0-290.9, 294.10-294.21, 330.8-331.2, 331.6-331.7, 331.82, 331.89-331.9
	F01.50-F03.91, G30.0-G31.83, G31.85-G31.9

	Neurological disorders, other
	290.12, 290.20, 290.3, 293.0-293.1, 323.9, 330.0-330.8, 331.3-331.5, 331.7-331.81, 338.0, 340-341.9, 347.00-348.0, 348.30-348.5, 348.81-348.9, 649.40-649.44, 768.70-768.73
	E75.00-E75.19, E75.23, E75.25, E75.29, E75.4, F05, F84.2, G35-G36.0, G36.8-G37.9, G47.411-G47.429, G89.0, G91.0-G91.9, G93.0, G93.40-G94, O99.350-O99.355, P91.60-P91.63

	Neurological disorders, seizures and epilepsy
	345.00-345.91, 780.33-780.39
	G40.001-G40.419, G40.501-G40.824, G40.89-G40.B19, R56.1-R56.9

	Obesityb
	278.00-278.01, 278.03, 649.10-649.14, 793.91, V85.30-V85.45, V85.54
	E66.01-E66.2, E66.8-E66.9, O99.210-O99.215, R93.9, Z68.30-Z68.45, Z68.54

	Paralysis
	342.00-344.9, 438.20-438.53, 780.72
	G04.1, G80.0-G80.2, G80.4-G83.9, I69.031-I69.069, I69.131-I69.169, I69.231-I69.269, I69.331-I69.369, I69.831-I69.869, I69.931-I69.969, R53.2

	Psychoses
	292.11-292.12, 292.89, 293.81-293.83, 294.8, 295.00-298.9, 299.10-299.11, 301.10, 301.13, 301.22
	F06.0-F06.30, F06.33, F11.950-F11.959, F12.950-F12.959, F13.950-F13.959, F14.950-F14.959, F15.950-F15.959, F16.950-F16.959, F18.950-F18.959, F19.950-F19.959, F20.0-F31.9, F32.4-F32.5, F33.40-F33.42, F34.0, F34.8-F39, F44.89, F84.3

	Pulmonary circulation disorders
	415.11-417.9
	I26.01-I28.9, T80.0XXA, T82.817A, T82.818A

	Rheumatoid arthritis/ collagen vascular disease
	099.3, 136.1, 446.0-446.7, 447.5, 696.0, 701.0, 710.0-710.9, 711.10-711.39, 713.1, 713.6-714.9, 716.80-716.89, 720.0-720.9, 725
	L40.50-L40.51, L40.54-L40.59, L90.0, L94.0-L94.1, L94.3, M02.00-M02.39, M02.9, M05.00-M05.79, M05.80-M05.89, M05.9-M06.09, M06.1-M06.89, M06.9-M08.09, M08.1-M08.29, M08.3-M08.48, M08.80-M08.99, M12.00-M12.09, M30.0-M35.04, M35.09, M35.1-M35.3, M35.5, M35.8-M36.1, M36.8, M45.0-M45.9, M46.00-M46.1, M46.50-M46.99, M48.8X1-M48.8X9, M49.80-M49.89

	Thyroid disorders (other than hypothyroidism)
	240.0-242.91, 245.0-245.9, 246.2, 648.12, 648.14
	E04.0-E06.9, O90.5

	Weight lossb
	260-263.9, 783.21-783.22, 799.4
	E40-E46, E64.0, R63.4, R63.6, R64



Abbreviations: ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10-CM, International Classification of Diseases, Tenth Revision, Clinical Modification.

* symbol indicates any number/letter in the given position, or, if at the end of a code string, 1+ of any number or letters following the symbol. 

a All available lookback through index date. Requires 1+ inpatient facility claim or 2+ outpatient or provider claims 31-365 day apart to confirm the diagnosis, unless otherwise noted. 
b All available lookback through index date. 


eTable 7. Codes and Timing to Identify Adverse Drug Events and Negative Control Outcomesa

	[bookmark: OLE_LINK92][bookmark: OLE_LINK91]Outcome
	Follow-up Duration Relative to Index Date
	[bookmark: OLE_LINK82][bookmark: OLE_LINK74]ICD-9-CM / ICD-10-CM Diagnosis Codesb

	Adverse drug events

	Nausea, vomiting, or abdominal pain
	[bookmark: OLE_LINK87]1-14 days
	[bookmark: OLE_LINK83]ICD-9-CM: 787.01-787.03, 789.00-789.09
ICD-10-CM: R10.0-R10.33, R10.84-R10.9, R11.0-R11.12, R11.2

	Rash or urticaria
	[bookmark: OLE_LINK88]1-14 days
	ICD-9-CM: 708.0-708.1, 708.8-708.9, 782.1
ICD-10-CM: L50.0-L50.1, L50.6-L50.9, R21

	Non-C. difficile diarrhea
	[bookmark: OLE_LINK89]1-30 days
	ICD-9-CM: 558.9, 787.91
ICD-10-CM: K52.29-K52.3, K52.831-K52.9, R19.7

	Vulvovaginal candidiasis or vaginitis
	1-30 days
	ICD-9-CM: 112.1, 616.10-616.11
ICD-10-CM: A56.02, B37.3, N72, N76.0-N76.3, N77.1

	Allergy, unspecified
	1-14 days
	ICD-9-CM:  995.3
ICD-10-CM: T78.40XA, T78.49XA

	Renal failure
	1-14 days
	ICD-9-CM:  584.5-584.9
ICD-10-CM: N17.0-N17.9

	Tendinopathy (including tendon rupture)
	1-90 days
	ICD-9-CM: 726.64, 726.71-726.72, 726.90, 727.60-727.69
ICD-10-CM: M66.20, M66.221-M66.80, M66.821-M66.9, M75.120-M75.122, M76.50-M76.62, M76.811-M76.829, M77.9

	[bookmark: _Hlk164866702]C. difficile infection
	1-90 days
	ICD-9-CM: 008.45
ICD-10-CM: A04.7-A04.72

	Anaphylaxis, angioedema, or laryngeal edema
	0-2 days
	[bookmark: OLE_LINK84]ICD-9-CM: 374.82, 478.6, 995.0, 995.1
[bookmark: OLE_LINK99]ICD-10-CM: H02.841-H02.849, J38.4, T78.2XXA, T78.3XXA, T88.6XXA

	Negative control outcomes

	[bookmark: OLE_LINK47]Influenza vaccination
	1-30 days
	ICD-9-CM procedure codes: 99.52
[bookmark: OLE_LINK75]ICD-10-PCS procedure codes: 3E01340, 3E02340
CPT / HCPCS: 4274F, 90470, 90630, 90653, 90654, 90655, 90656, 90657, 90658, 90660, 90661, 90662, 90663, 90664, 90666, 90667, 90668, 90672, 90673, 90674, 90682, 90685, 90686, 90687, 90688, 90689, 90694, 90756, G0008, G8636, G9141, G9142, Q2033, Q2034, Q2035, Q2036, Q2037, Q2038, Q2039
Medication Names: influenza virus vaccine, influenza A virus vaccine

	[bookmark: OLE_LINK49][bookmark: _Hlk153957914]Ankle or knee sprain
	1-30 days
	[bookmark: OLE_LINK116]ICD-9-CM: 844.0-844.9, 845.00-845.09
[bookmark: OLE_LINK80][bookmark: OLE_LINK81]ICD-10-CM: S83.401A, S83.402A, S83.409A, S83.411A, S83.412A, S83.419A, S83.421A, S83.422A, S83.429A, S83.501A, S83.502A, S83.509A, S83.511A, S83.512A, S83.519A, S83.521A, S83.522A, S83.529A, S83.60XA, S83.61XA, S83.62XA, S83.8X1A, S83.8X2A, S83.8X9A, S83.90XA, S83.91XA, S83.92XA, S86.011A, S86.012A, S86.019A, S86.111A, S86.112A, S86.119A, S86.211A, S86.212A, S86.219A, S86.311A, S86.312A, S86.319A, S86.811A, S86.812A, S86.819A, S86.911A, S86.912A, S86.919A, S93.401A, S93.402A, S93.409A, S93.411A, S93.412A, S93.419A, S93.421A, S93.422A, S93.429A, S93.431A, S93.432A, S93.439A, S93.491A, S93.492A, S93.499A, S96.011A, S96.012A, S96.019A, S96.111A, S96.112A, S96.119A, S96.211A, S96.212A, S96.219A, S96.811A, S96.812A, S96.819A, S96.911A, S96.912A, S96.919A



[bookmark: OLE_LINK10]Abbreviations: C. difficile, Clostridioides difficile; CPT, Current Procedural Terminology; HCPCS, Healthcare Common Procedure Coding System; ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10-CM, International Classification of Diseases, Tenth Revision, Clinical Modification; ICD-10-PCS, International Classification of Diseases, Tenth Revision, Procedure Coding System. 

[bookmark: OLE_LINK18]a To ensure identification of new-onset outcomes, we excluded patients coded for the respective outcome of interest in the 30 days before index, except for influenza vaccination since each procedure date should refer to a unique administration. 
b Diagnosis codes, unless otherwise specified. 

eTable 8. Code Definitions to Identify Frailty Markersa

	
	CPT/HCPCS

	Durable medical equipment

	Oxygen equipment
	E0430-E0435, E0439-E0444, E1390-E1392

	Home hospital bed
	E0290-E0297, E0301-E0304, E0250, E0251, E0255, E0256, E0260, E0261, E0265, E0266, E0270, E0316

	Mobility aids
	E0100, E0105, E0130, E0135, E0140, E0141, E0143, E0144, E0147-E0149, E0163-E0175, E0240-E0248, E0950-E1228, E1230, E1240-E1298, K0001-K0009

	Other

	Non-SNF-related rehabilitation services
	92507, 92508, 92521-92524, 92526, 92607-92613, 92616, 92617, 97001-97004, 97110-97150, 97161-97168, 97530, 97532-97546, G0129, G0151-G0153, G0157-G0161, G8699, S9128, S9129, S9131

	Ambulance / life support
	A0426-A0429, A0999



[bookmark: OLE_LINK76][bookmark: OLE_LINK22]Abbreviations: CPT, Current Procedural Terminology; HCPCS, Healthcare Common Procedure Coding System; SNF, skilled nursing facility.

a Identified in the 180-day baseline period (-180 to 0).


[bookmark: OLE_LINK19]eTable 9. Distribution of Antibiotic Agents within Each Antibiotic Regimen for Outpatient Community-acquired Pneumonia

	Antibiotic Regimen
	Antibiotic Agent
	n (%) Within Regimen

	[bookmark: OLE_LINK23]Macrolide (n = 63,474)

	[bookmark: _Hlk164154560]
	azithromycin
	54,822 (86.4)

	
	clarithromycin
	8,435 (13.3)

	
	erythromycin
	217 (0.3)

	Doxycycline (n = 11,301)
	
	

	
	doxycycline
	11,301 (100.0)

	[bookmark: OLE_LINK24]Fluoroquinolone (n = 56,388)

	
	gemifloxacin
	356 (0.6)

	
	levofloxacin
	46,670 (82.8)

	
	moxifloxacin
	9,362 (16.6)

	[bookmark: OLE_LINK25]β-lactam (n = 9,652)

	
	[bookmark: OLE_LINK139]amoxicillin-clavulanate
	5,663 (58.7)

	
	amoxicillin
	781 (8.1)

	
	ampicillin
	4 (0.0)

	
	cefdinir
	1,994 (20.7)

	
	cefditoren
	42 (0.4)

	
	cefixime
	42 (0.4)

	
	cefpodoxime
	83 (0.9)

	
	ceftibuten
	6 (0.1)

	
	cefuroxime
	1,037 (10.7)

	[bookmark: OLE_LINK142]β-lactam + macrolide (n = 4,322)

	 
	β-lactam agent
	

	
	amoxicillin-clavulanate
	1,167 (27.0)

	
	amoxicillin
	864 (20.0)

	
	cefdinir
	1,030 (23.8)

	
	cefditoren
	2 (0.0)

	
	cefixime
	17 (0.4)

	
	cefpodoxime
	122 (2.8)

	
	ceftibuten
	2 (0.0)

	
	cefuroxime
	1,118 (25.9)

	
	Macrolide agent
	

	
	azithromycin
	4,225 (97.8)

	
	clarithromycin
	94 (2.2)

	
	erythromycin
	3 (0.1)





eTable 10. Exclusions for Adverse Drug Event Outcomes That Occurred Within ≤ 30 Days Before the Index Datea

	Outcome
	Macrolide 
(n = 63,474)
[bookmark: OLE_LINK30]n (%)
	Doxycycline 
(n = 11,301)
n (%)
	Fluoroquinolone (n = 56,388)
n (%)
	β-lactam 
(n = 9,652)
n (%)
	β-lactam + macrolide 
(n = 4,322)
n (%)

	Adverse Drug Event

	Nausea / vomiting / abdominal pain
	1,404 (2.2)
	275 (2.4)
	1,310 (2.3)
	227 (2.4)
	109 (2.5)

	Rash / urticaria
	168 (0.3)
	35 (0.3)
	91 (0.2)
	24 (0.2)
	8 (0.2)

	Non-C. difficile diarrhea
	357 (0.6)
	61 (0.5)
	352 (0.6)
	60 (0.6)
	25 (0.6)

	Vulvovaginal candidiasis / vaginitis
	26 (0.0)
	5 (0.0)
	20 (0.0)
	12 (0.1)
	2 (0.0)

	Allergy, unspecified
	36 (0.1)
	3 (0.0)
	31 (0.1)
	6 (0.1)
	2 (0.0)

	Renal failure
	5 (0.0)
	0 (0.0)
	6 (0.0)
	1 (0.0)
	0 (0.0)

	Tendinopathy (including tendon rupture
	100 (0.2)
	18 (0.2)
	97 (0.2)
	23 (0.2)
	8 (0.2)

	Negative Control Outcome

	Ankle or knee sprain
	138 (0.2)
	28 (0.2)
	106 (0.2)
	28 (0.3)
	12 (0.3)



Abbreviations: C. difficile, Clostridioides difficile.

a  Influenza vaccination not listed as we did not exclude for prior influenza vaccination since each procedure date should refer to a unique administration.
[bookmark: OLE_LINK4][bookmark: OLE_LINK9][bookmark: OLE_LINK11]eTable 11. Unadjusted and Adjusted Risk Difference per 1000 and Relative Risk Estimates By Antibiotic Regimen Versus Macrolide (Reference) a,b,c

	[bookmark: OLE_LINK5]Outcome
	Unadjusted RD 
(95% CI)
	Adjusted RD 
(95% CI)
	Unadjusted RR 
(95% CI)
	Adjusted RR 
(95% CI)

	Adverse drug event outcome
	
	
	
	

	Nausea / vomiting / abdominal pain
	
	
	
	

	
	Doxycycline vs. macrolide
	3.98 (2.04, 6.18)
	2.18 (0.17, 4.54)
	1.56 (1.27, 1.92)
	1.31 (1.02, 1.66)

	
	Fluoroquinolone vs. macrolide
	1.43 (0.32, 2.42)
	2.11 (0.90, 3.29)
	1.20 (1.04, 1.37)
	1.30 (1.11, 1.48)

	
	β-lactam vs. macrolide
	3.19 (1.20, 5.33)
	3.20 (0.99, 5.73)
	1.45 (1.17, 1.79)
	1.45 (1.14, 1.83)

	
	β-lactam + macrolide vs. macrolide
	1.13 (-1.61, 3.88)
	-0.61 (-3.10, 2.14)
	1.16 (0.77, 1.55)
	0.91 (0.56, 1.31)

	Rash / urticaria
	
	 
	 
	 

	
	Doxycycline vs. macrolide
	0.33 (-0.59, 1.33)
	0.51 (-0.69, 1.96)
	1.15 (0.75, 1.63)
	1.23 (0.68, 1.93)

	
	Fluoroquinolone vs. macrolide
	0.15 (-0.38, 0.67)
	0.65 (-0.02, 1.35)
	1.07 (0.84, 1.36)
	1.30 (0.99, 1.69)

	
	β-lactam vs. macrolide
	1.69 (0.46, 3.02)
	1.63 (0.25, 3.06)
	1.77 (1.20, 2.48)
	1.74 (1.11, 2.50)

	
	β-lactam + macrolide vs. macrolide
	2.55 (0.55, 4.67)
	2.08 (0.01, 4.53)
	2.16 (1.23, 3.26)
	1.95 (1.01, 3.16)

	Non-C. difficile diarrhea
	
	 
	 
	 

	
	Doxycycline vs. macrolide
	0.45 (-0.78, 1.84)
	0.40 (-1.12, 2.11)
	1.12 (0.80, 1.51)
	1.10 (0.72, 1.58)

	
	Fluoroquinolone vs. macrolide
	0.51 (-0.26, 1.22)
	0.62 (-0.22, 1.46)
	1.13 (0.94, 1.35)
	1.16 (0.94, 1.40)

	
	β-lactam vs. macrolide
	4.76 (2.92, 6.78)
	4.61 (2.47, 6.82)
	2.26 (1.74, 2.93)
	2.22 (1.64, 2.91)

	
	β-lactam + macrolide vs. macrolide
	5.52 (2.52, 8.54)
	5.73 (2.16, 9.56)
	2.45 (1.65, 3.28)
	2.51 (1.56, 3.61)

	Vulvovaginal candidiasis / vaginitis
	
	 
	 
	 

	
	Doxycycline vs. macrolide
	0.68 (-1.20, 2.67)
	2.29 (-1.30, 5.83)
	1.17 (0.71, 1.72)
	1.59 (0.68, 2.60)

	
	Fluoroquinolone vs. macrolide
	0.44 (-0.62, 1.55)
	0.69 (-0.46, 1.94)
	1.11 (0.86, 1.45)
	1.18 (0.89, 1.57)

	
	β-lactam vs. macrolide
	2.73 (0.41, 5.47)
	3.57 (0.87, 6.88)
	1.70 (1.10, 2.51)
	1.92 (1.21, 2.91)

	
	β-lactam + macrolide vs. macrolide
	6.63 (2.15, 11.76)
	4.95 (0.52, 10.59)
	2.70 (1.51, 4.09)
	2.27 (1.13, 3.81)

	Allergy, unspecified
	
	 
	 
	 

	
	Doxycycline vs. macrolide
	NE
	NE
	NE
	NE

	
	Fluoroquinolone vs. macrolide
	0.63 (0.24, 1.03)
	0.75 (0.30, 1.22)
	1.77 (1.25, 2.57)
	1.91 (1.31, 2.83)

	
	β-lactam vs. macrolide
	0.89 (0.03, 1.77)
	0.78 (-0.05, 1.72)
	2.09 (1.04, 3.50)
	1.95 (0.94, 3.47)

	
	β-lactam + macrolide vs. macrolide
	NE
	NE
	NE
	NE

	Renal failure
	
	
	
	

	
	Doxycycline vs. macrolide
	NE
	NE
	NE
	NE

	
	Fluoroquinolone vs. macrolide
	0.37 (0.07, 0.64)
	0.19 (-0.08, 0.46)
	1.82 (1.13, 3.01)
	1.43 (0.85, 2.43)

	
	β-lactam vs. macrolide
	0.61 (-0.05, 1.33)
	0.42 (-0.16, 1.06)
	2.37 (0.91, 4.78)
	1.93 (0.68, 3.99)

	
	β-lactam + macrolide vs. macrolide
	NE
	NE
	NE
	NE

	Tendinopathy (including tendon rupture)
	
	 
	 
	 

	
	Doxycycline vs. macrolide
	0.32 (-0.97, 1.74)
	0.23 (-1.26, 1.91)
	1.09 (0.73, 1.53)
	1.07 (0.64, 1.58)

	
	Fluoroquinolone vs. macrolide
	0.88 (0.18, 1.66)
	0.20 (-0.52, 0.97)
	1.26 (1.05, 1.52)
	1.06 (0.86, 1.31)

	
	β-lactam vs. macrolide
	-0.27 (-1.52, 0.94)
	-0.49 (-1.73, 0.89)
	0.92 (0.58, 1.28)
	0.86 (0.52, 1.28)

	
	β-lactam + macrolide vs. macrolide
	-1.42 (-2.75, 0.29)
	-1.86 (-3.02, -0.43)
	0.59 (0.22, 1.08)
	0.46 (0.14, 0.87)

	Negative control outcome
	
	 
	 
	 

	Influenza vaccination
	
	 
	 
	 

	
	Doxycycline vs. macrolide
	0.13 (-2.76, 3.14)
	-2.06 (-5.25, 1.44)
	1.01 (0.87, 1.15)
	0.90 (0.75, 1.07)

	
	Fluoroquinolone vs. macrolide
	-0.51 (-2.15, 1.13)
	-0.08 (-1.79, 1.76)
	0.98 (0.90, 1.06)
	1.00 (0.92, 1.08)

	
	β-lactam vs. macrolide
	-1.52 (-4.54, 1.48)
	-1.46 (-4.70, 1.71)
	0.93 (0.79, 1.07)
	0.93 (0.78, 1.08)

	
	β-lactam + macrolide vs. macrolide
	7.86 (3.03, 13.41)
	7.71 (1.40, 14.90)
	1.37 (1.14, 1.65)
	1.37 (1.07, 1.71)

	Ankle / knee sprain
	
	 
	 
	 

	
	Doxycycline vs. macrolide
	-0.18 (-0.79, 0.56)
	-0.49 (-1.02, 0.22)
	0.85 (0.39, 1.53)
	0.59 (0.23, 1.21)

	
	Fluoroquinolone vs. macrolide
	0.00 (-0.40, 0.41)
	0.13 (-0.39, 0.66)
	1.00 (0.71, 1.41)
	1.11 (0.71, 1.66)

	
	β-lactam vs. macrolide
	0.14 (-0.61, 0.97)
	0.25 (-0.58, 1.15)
	1.12 (0.52, 1.89)
	1.21 (0.54, 2.07)

	 
	β-lactam + macrolide vs. macrolide
	NE
	NE
	NE
	NE



[bookmark: OLE_LINK12][bookmark: OLE_LINK26]Abbreviations: C. difficile, Clostridioides difficile; CI, confidence interval; NE, not estimable; RR, relative risk; RD, risk difference.
[bookmark: OLE_LINK39][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK42][bookmark: OLE_LINK16]a Weighted RR and RD represent the RR/RD on the last day of the outcome-specific follow-up (14 days for nausea / vomiting / abdominal pain, rash / urticaria, unspecified allergy, renal failure; 30 days for non-C. difficile diarrhea, vulvovaginal candidiasis, influenza vaccination, ankle / knee sprain; 90 days for tendinopathy). 95% confidence intervals were calculated via nonparametric bootstrap sampling with replacement (N=1,000). 
b We required ≥8 adverse drug event cases in both the reference category (i.e., macrolide) and the comparator group to ensure stability of the effect estimate.  
c Standardized mean difference (SMD) calculated as the difference in means or proportions of a variable divided by the pooled standard deviation of the variable. All SMD estimates compare adults who received a macrolide (reference) versus a comparator antibiotic treatment in the 1) unweighted population and 2) weighted population after cohort-specific trimming. SMD <0.1 indicate no substantial difference in means or proportions between groups. In the standardized mortality ratio-weighted population, all measured baseline characteristics were well-balanced between treatment groups.

eTable 12. Distribution of Rare Safety Outcomes by Antibiotic Regimen

	Outcome
	N (risk per 1000)

	C. difficile infection
	

	
	Macrolide
	8 (0.11)

	
	Doxycycline
	2 (0.15)

	
	Fluoroquinolone
	4 (0.06)

	
	β-lactam
	2 (0.18)

	
	β-lactam + macrolide
	2 (0.39)

	Anaphylaxis, angioedema, or laryngeal edema

	
	Macrolide
	6 (0.08)

	
	Doxycycline
	3 (0.23)

	
	Fluoroquinolone
	15 (0.23)

	
	β-lactam
	0 (0.00)

	 
	β-lactam + macrolide
	2 (0.39)



[bookmark: OLE_LINK40]Abbreviations: C. difficile, Clostridioides difficile.





eTable 13. Unadjusted and Adjusted Risk Difference per 1000 and Relative Risk Estimates By Antibiotic Regimen Versus Macrolide (Reference), Sensitivity Analysesa,b,c

	Outcome
	Unadjusted RD 
(95% CI)
	Adjusted RD 
(95% CI)
	Unadjusted RR 
(95% CI)
	Adjusted RR 
(95% CI)

	[bookmark: OLE_LINK31]Nausea / vomiting / abdominal pain
	
	
	
	

	
	β-lactam narrow vs. macrolide
	NE
	NE
	NE
	NE

	
	β-lactam broad vs. macrolide
	3.63 (1.61, 5.76)
	4.06 (1.59, 6.50)
	1.51 (1.22, 1.85)
	1.57 (1.22, 1.96)

	[bookmark: OLE_LINK32]Rash / urticaria
	
	
	
	

	
	β-lactam narrow vs. macrolide
	NE
	NE
	NE
	NE

	
	β-lactam broad vs. macrolide
	1.79 (0.51, 3.15)
	1.82 (0.36, 3.45)
	1.82 (1.22, 2.53)
	1.83 (1.16, 2.62)

	[bookmark: OLE_LINK33][bookmark: _Hlk165535788]Non-C. difficile diarrhea
	
	
	
	

	[bookmark: _Hlk165536025]
	β-lactam narrow vs. macrolide
	NE
	NE
	NE
	NE

	
	β-lactam broad vs. macrolide
	4.82 (2.74, 6.82)
	4.71 (2.46, 6.93)
	2.27 (1.69, 2.95)
	2.24 (1.63, 2.95)

	[bookmark: OLE_LINK34]Vulvovaginal candidiasis / vaginitis
	
	
	
	

	
	β-lactam narrow vs. macrolide
	NE
	NE
	NE
	NE

	
	β-lactam broad vs. macrolide
	2.85 (0.45, 5.41)
	3.79 (0.85, 7.14)
	1.73 (1.11, 2.57)
	1.98 (1.21, 2.96)

	[bookmark: OLE_LINK36]Allergy, unspecified
	
	
	
	

	
	β-lactam narrow vs. macrolide
	NE
	NE
	NE
	NE

	
	β-lactam broad vs. macrolide
	1.05 (0.13, 2.04)
	0.91 (0.08, 1.96)
	2.28 (1.15, 3.97)
	2.11 (1.08, 3.84)

	[bookmark: OLE_LINK37]Renal failure
	
	
	
	

	
	β-lactam narrow vs. macrolide
	NE
	NE
	NE
	NE

	
	β-lactam broad vs. macrolide
	0.59 (-0.07, 1.30)
	0.41 (-0.22, 1.11)
	2.32 (0.85, 4.66)
	1.91 (0.55, 3.96)

	[bookmark: OLE_LINK38]Tendinopathy (including tendon rupture)
	
	
	
	

	
	β-lactam narrow vs. macrolide
	NE
	NE
	NE
	NE

	 
	β-lactam broad vs. macrolide
	-0.11 (-1.48, 1.40)
	-0.37 (-1.76, 1.06)
	0.97 (0.60, 1.42)
	0.89 (0.50, 1.34)



[bookmark: OLE_LINK13][bookmark: OLE_LINK35]Abbreviations: C. difficile, Clostridioides difficile; CI, confidence interval; NE, not estimable; RR, relative risk; RD, risk difference.
a Weighted RR and RD represent the RR/RD on the last day of the outcome-specific follow-up (14 days for nausea / vomiting / abdominal pain, rash / urticaria, unspecified allergy, renal failure; 30 days for non-C. difficile diarrhea, vulvovaginal candidiasis; 90 days for tendinopathy). 95% confidence intervals were calculated via nonparametric bootstrap sampling with replacement (N=1,000). 
b We required ≥8 adverse drug event cases in both the reference category (i.e., macrolide) and the comparator group to ensure stability of the effect estimate.  
[bookmark: OLE_LINK15][bookmark: OLE_LINK14][bookmark: OLE_LINK27]c Standardized mean difference (SMD) calculated as the difference in means or proportions of a variable divided by the pooled standard deviation of the variable. All SMD estimates compare adults who received a macrolide (reference) versus a comparator antibiotic treatment in the 1) unweighted population and 2) weighted population after cohort-specific trimming. SMD <0.1 indicate no substantial difference in means or proportions between groups. In the standardized mortality ratio-weighted population, all measured baseline characteristics were well-balanced between treatment groups (SMD < 0.10) with the following exceptions for the analysis of non-C. difficile diarrhea comparing β-lactam narrow versus macrolide: provider specialty (SMD=0.10); and index year (SMD=0.13).

eFigure 1. Standardized Mean Differences of Patient- and Provider-Level Characteristics Between Each Antibiotic Treatment Group versus Macrolide Users (Reference Group), in the Unweighted (White Circles) and Weighted Populations (Black Circles) of Adults with Outpatient Community-acquired Pneumoniaa, b, c, d

[image: ]


Abbreviations: ED, emergency department; IV, intravenous.

a Unweighted population (N=145,137)
[bookmark: OLE_LINK7]b Standardized mean difference (SMD) calculated as the difference in means or proportions of a variable divided by the pooled standard deviation of the variable. All SMD estimates compare adults who received a macrolide (reference) versus a comparator antibiotic treatment in the 1) unweighted population and 2) weighted population after cohort-specific trimming. SMDs <0.1 indicate no substantial difference in means or proportions between groups. In the standardized mortality ratio-weighted population, all measured baseline characteristics were well-balanced between treatment groups (SMD < 0.10). 
[bookmark: OLE_LINK6]c Each ADE and negative control outcome was evaluated in a separate cohort with a separate propensity score model and weights. The influenza vaccination cohorts are presented here as there were no cohort-specific exclusions made (compared to other ADEs and negative control outcomes where previous ascertainment of the outcome in the 30 days before index resulted in exclusion). 
d Demographics were identified in the month of index. Provider specialty and provider location refer to the index diagnosis. Emergency department and office visits, unique medication classes, and frailty markers were identified in the 180-day baseline period before index. Comorbidities were identified using an all available lookback period.






[bookmark: OLE_LINK120][bookmark: OLE_LINK125]eFigure 2. Weighted Cumulative Incidence Curves of Select Adverse Drug Events by Antibiotic Agent among Adults Treated for Community-acquired Pneumonia in the Outpatient Settinga

[image: ]
a The lines represent the standardized mortality ratio-weighted cumulative incidence estimate; shaded bands represent corresponding 95% confidence intervals.

[bookmark: OLE_LINK3]eFigure 3. Standardized Mortality Ratio Weighted Risk Differences per 1000 of Adverse Drug Events by Antibiotic Regimen Versus Macrolide (Reference) among Adults with Outpatient Community-acquired Pneumonia, Sensitivity Analysis for β-lactam Monotherapya,b
[image: ]
Abbreviations: C. difficile, Clostridioides difficile; CI, confidence interval; NE, not estimable; RD, risk difference.
[bookmark: OLE_LINK43][bookmark: OLE_LINK44]a Weighted risk difference represents the risk difference on the last day of the outcome-specific follow-up (14 days for nausea / vomiting / abdominal pain, rash / urticaria, unspecified allergy, renal failure; 30 days for non-C. difficile diarrhea, vulvovaginal candidiasis; 90 days for tendinopathy). 95% confidence intervals were calculated via nonparametric bootstrap sampling with replacement (N=1,000). 
b We required ≥8 adverse drug event cases in both the reference category (i.e., macrolide) and the comparator group to ensure stability of the effect estimate.
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