[bookmark: _Hlk180755393][bookmark: _Hlk204204545]Table S1. Specification and Emulation of the Target Trial—Primary Outcome (Composite of Herpes Simplex Virus [HSV] or Herpes Zoster [HZ] Infections)
	Protocol Component
	Target Trial Specification
	Emulation Using TriNetX Data

	Aim
	To determine whether GLP-1 receptor agonist (GLP-1RA) therapy, compared to dipeptidyl peptidase-4 inhibitors (DPP-4i) or sodium-glucose co-transporter-2 inhibitors (SGLT-2i), increases the risk of herpes simplex virus (HSV) or herpes zoster (HZ) infection in patients with type 2 diabetes mellitus (T2DM).
	We conducted a retrospective cohort study using TriNetX, a global health research network (2015–2022). Primary outcome was time to first HSV or HZ infection (ICD-10-CM codes B00, B02), comparing new users of GLP-1RA vs. DPP-4i and new users of GLP-1RA vs. SGLT-2i.

	Eligibility Criteria
	Inclusion: Age18 years; Diagnosis of T2DM (ICD-10-CM E08-E13); Receiving biguanides (as baseline therapy) plus a new prescription of GLP-1RA, DPP-4i, or SGLT-2i.

Exclusion: History of HZ infection before index; Receiving different index antidiabetic classes on or after same index date; Inadequate follow-up or missing baseline data.
	We identified adults from the TriNetX Network with T2DM who had used biguanides during 2015–2022. Focused on two cohorts: (1) new GLP-1RA vs. new DPP-4i and (2) new GLP-1RA vs. new SGLT-2i. Excluded prior HZ infection or ongoing alternative anti-diabetic agents at or after index date. Ensured no prior outcome events before index and excluded those without sufficient data for propensity score matching.

	Treatment Strategies
	Intervention arm: GLP-1RA (e.g., exenatide, liraglutide, lixisenatide, dulaglutide, semaglutide) as add-on to biguanides. Comparator arms: (a) DPP-4i or (b) SGLT-2i as add-on to biguanides.
	“New-user” design: the date of first GLP-1RA prescription served as the index date for the intervention group; similarly, date of first DPP-4i or first SGLT-2i prescription served as the index date for the comparator group. All patients were also on biguanides prior to or at index.

	Assignment Procedures
	Eligible patients would be randomly assigned to initiate GLP-1RA or comparator (DPP-4i / SGLT-2i) upon fulfilling the inclusion criteria.
	Observational assignment based on real-world prescribing patterns in TriNetX.1:1 propensity score matching (PSM) was used within each comparison to balance baseline characteristics, including demographics, comorbidities (e.g. hypertension, obesity, CKD), and prior medication use.

	Follow-up
	Start: At initiation of GLP-1RA (intervention) or DPP-4i/SGLT-2i (comparator) therapy. End: Earliest of (1) first diagnosis of HSV or HZ infection, (2) death, or (3) end of study period.
	Index date: The first day of newly prescribed GLP-1RA or comparator. Patients were followed until HSV/HZ infection (ICD-10 B00 or B02), death, or the last available record within the TriNetX database (December 31, 2022), whichever came first.

	Outcome
	Time-to-event for HSV or HZ infection (composite primary outcome).
	ICD-10-CM codes B00 (HSV) or B02 (HZ) were used to identify the first occurrence of herpes infection. Composite outcome defined as having either HSV or HZ infection.

	Causal Contrasts
	Intention-to-treat (comparing assigned therapy at index) or per-protocol effect (if adherence data were tracked).
	To emulate a per-protocol analysis, we excluded patients who switched medications after the index date. The intention-to-treat effect is presented as a sensitivity analysis in Table S12.

	Analysis Plan
	Time-to-event analysis for the composite outcome of HSV or HZ infection, using Kaplan–Meier curves and Cox proportional hazards models. Assess effect estimates in subgroups (by age, sex, vaccination status, glycemic control) as prespecified.
	After matching, cumulative incidence was visualized with Kaplan–Meier; hazard ratios (HR) and 95% confidence intervals (CI) were obtained via Cox proportional hazards regression. Subgroup analyses included age-stratification, female vs. male, and HbA1c. Sensitivity analyses included longer follow-up times and different GLP-1RA subtypes.





Table S2. Specification and Emulation of the Target Trial—Secondary Outcome (Postherpetic Polyneuropathy)
	Protocol Component
	Target Trial Specification
	Emulation Using TriNetX Data

	Secondary Aim
	To evaluate whether GLP-1RA therapy increases risk of postherpetic polyneuropathy (ICD-10-CM code B02.23) compared to DPP-4i or SGLT-2i among T2DM patients.
	A secondary outcome analysis was performed within the same two matched cohorts (GLP-1RA vs. DPP-4i; GLP-1RA vs. SGLT-2i) to identify the incidence of postherpetic polyneuropathy following treatment initiation.

	Eligibility Criteria
	Same as primary outcome: Age18 years, T2DM diagnosis, plus biguanide use; New prescription of GLP-1RA (vs. DPP-4i or SGLT-2i); Excluding patients without adequate follow-up or with prior HZ infection or target outcome before index date.
	Same cohorts as Table S1 were used; no additional inclusion/exclusion criteria beyond requiring that patients had no diagnosis of postherpetic polyneuropathy prior to index.

	Treatment Strategies
	Intervention: GLP-1RAComparator: DPP-4i or SGLT-2iTherapy assignment occurs at index date, continuing throughout follow-up unless an outcome event or censoring occurs.
	Identical to Table S1. The same new-user design in TriNetX was used; assignment was by real-world prescribing and then matched.

	Assignment Procedures
	Random assignment of eligible patients to GLP-1RA or comparator arms at therapy initiation, continuing until outcome or censoring.
	Observational assignment via real-world data; used the same propensity score matching sets from the primary outcome analysis, thereby minimizing confounding.

	Follow-up
	Start: at first GLP-1RA (intervention) or DPP-4i/SGLT-2i (comparator) prescription (index date); End: earliest of (1) diagnosis of postherpetic polyneuropathy, (2) death, or (3) end of study window.
	Follow-up was the same as for the primary outcome. Once patients were matched, they were monitored for the appearance of postherpetic polyneuropathy (ICD-10 B02.23) in their clinical records, or until death or database end.

	Outcome
	Incidence of postherpetic polyneuropathy (ICD-10-CM B02.23).
	Defined by new diagnosis of B02.23 during the follow-up period.

	Causal Contrasts
	Intention-to-treat analysis (assuming continued assignment to intervention or comparator).
	Same retrospective framework as the primary outcome. Patients were classified according to their initial therapy, and data were analyzed accordingly.

	Analysis Plan
	Cox proportional hazards regression for time to postherpetic polyneuropathy, adjusting for potential confounders through matching or multivariate analysis. Evaluate effect estimates for subgroups if events were sufficient.
	Similar approach as the primary outcome, using hazard ratios (HR) with 95% CIs to compare GLP-1RA users vs. DPP-4i or SGLT-2i users. In the original study results, no significant increased risk for postherpetic polyneuropathy was observed in GLP-1RA users compared to comparators.





Table S3. Definitions of covariates.	
	Co-variates (within 1 years before index date)
	Code(s)

	Sex
	

	Female
	

	Male
	

	Ethnicity
	

	Hispanic or Latino
	

	Not Hispanic or Latino
	

	Unknown Ethnicity
	

	Race
	

	American Indian or Alaska Native
	

	Asian
	

	Black or African American
	

	Native Hawaiian or Other Pacific Islander
	

	White
	

	Other Race
	

	BMI
	TNT Curated 9083

	Medical utilization
	

	Office or Other Outpatient Services
	CPT code 1013626

	Hospital Inpatient Services
	CPT code 1013659

	Emergency Department Services
	CPT code 1013711

	Socioeconomic and psychosocial circumstances
	ICD-10-CM Z55-Z65

	Lifestyle
	

	Tobacco use
	ICD-9-CM V69.8, ICD-10-CM Z72.0

	Nicotine dependence
	ICD-9-CM 305.1, ICD-10-CM F17

	Alcohol related disorders
	ICD-9-CM 291.8, 291.9, 303,305, ICD-10-CM F10

	Comorbidities 
	

	Hypertensive diseases
	ICD-9-CM 401-405, ICD-10-CM I10-I1A

	Hyperlipidemia
	ICD-9-CM 272, ICD-10-CM E78

	Chronic obstructive pulmonary disease
	ICD-9-CM 491.2, 493.2, 496, ICD-10-CM J44

	Ischemic heart diseases
	ICD-9-CM 410-414, ICD-10-CM I20-I25

	Asthma
	ICD-9-CM 493, ICD-10-CM J45

	Mental and behavioral disorders due to psychoactive substance use
	ICD-9-CM 291, 292, 303, 304, 305, ICD-10-CM F10-F19

	Other forms of heart disease
	ICD-9-CM 420-429, ICD-10-CM I30-I5A

	Chronic kidney disease (CKD)
	ICD-9-CM 585, ICD-10-CM N18

	Diseases of liver
	ICD-9-CM 570-573, ICD-10-CM K70-K77

	Cerebral infarction
	ICD-9-CM 433, 434, ICD-10-CM I63

	Neoplasms
	ICD-9-CM 140-239, ICD-10-CM C00-D49

	Rheumatoid arthritis 
	ICD-9-CM 714, ICD-10-CM M05

	Other rheumatoid arthritis
	ICD-9-CM 714, ICD-10-CM M06

	Systemic lupus erythematosus (SLE)
	ICD-9-CM 710, ICD-10-CM M32

	Psoriasis
	ICD-9-CM 696, ICD-10-CM L40

	Obesity
	ICD-9-CM 278, ICD-10-CM E66

	Medications
	

	Sulfonylureas
	ATC code A10BB

	Alpha glucosidase inhibitors
	ATC code A10BF

	Thiazolidinediones
	ATC code A10BG

	Dipeptidyl peptidase 4 (DPP-4) inhibitors
	ATC code A10BH

	Sodium-glucose co-transporter 2 (SGLT2) inhibitors
	ATC code A10BK

	Glucagon-like peptide-1 (GLP-1) analogues
	ATC code A10BJ

	Other blood glucose lowering drugs, excl. insulins
	ATC code A10BX


[bookmark: _Hlk202993317]Note: TNT Curated: TriNetX curated; ICD-10-CM: International Classification of Diseases, Tenth Revision, Clinical Modification;
ATC code: Anatomical Therapeutic Chemical; CPT code: Current Procedural Terminology.


[bookmark: _Hlk204205978]Table S4. Comparison of mean and median follow-up time and observed person-years across drug cohorts
	[bookmark: _Hlk203602068]Cohort
	Mean Follow-up (Days)
	Median Follow-up (Days)
	Observed person-years

	GLP-1RA vs. DPP-4i
	
	
	

	GLP-1RA
	1030.0
	882
	268626

	DPP-4i
	1108.1
	978
	288978

	GLP-1RA vs. SGLT-2i
	
	
	

	GLP-1RA
	986.5
	841
	223748

	SGLT-2i
	910.9
	776
	206613







[bookmark: _Hlk181138024]Table S5. Baseline Characteristics of GLP-1RA vs. DPP-4i and GLP-1RA vs. SGLT-2i Cohorts Before Propensity Score Matching
	
	GLP-1RA vs DPP-4i 
	GLP-1RA vs SGLT-2i 

	
	GLP-1RA user
	DPP-4i user
	SMD
	GLP-1RA user
	SGLT-2i user
	SMD

	N
	155,793
	138,295
	
	128,001 
	108,488 
	

	Age, mean (SD), y
	54.7(12.7)
	62.0(12.3)
	0.5873
	54.8(13.1)
	59.9(12.0)
	0.4088

	Sex
	
	
	
	
	
	

	Female
	77527(49.8%)
	60136(43.5%)
	0.1261
	68964(53.9%)
	39292(36.2%)
	0.3607

	Male
	70543(45.3%)
	73312(53.0%)
	0.1551
	53494(41.8%)
	64847(59.8%)
	0.3656

	Ethnicity
	
	
	
	
	
	

	Hispanic or Latino
	17115(11.0%)
	15186(11.0%)
	0.0002
	12299(9.6%)
	11486(10.6%)
	0.0325

	Not Hispanic or Latino
	103915(66.7%)
	87160(63.0%)
	0.0771
	84126(65.7%)
	68039(62.7%)
	0.0628

	Unknown Ethnicity
	34763(22.3%)
	35949(26.0%)
	0.0861
	31576(24.7%)
	28963(26.7%)
	0.0464

	Race
	
	
	
	
	
	

	American Indian or Alaska Native
	606(0.4%)
	479(0.3%)
	0.0070
	495(0.4%)
	381(0.4%)
	0.0059

	Asian
	4696(3.0%)
	9162(6.6%)
	0.1692
	3406(2.7%)
	6503(6.0%)
	0.1644

	Black or African American
	24867(16.0%)
	19616(14.2%)
	0.0497
	21820(17.0%)
	15207(14.0%)
	0.0837

	Native Hawaiian or Other Pacific Islander
	804(0.5%)
	632(0.5%)
	0.0085
	576(0.5%)
	512(0.5%)
	0.0032

	White
	95779(61.5%)
	81075(58.6%)
	0.0583
	79483(62.1%)
	65763(60.6%)
	0.0304

	Other Race
	7982(5.1%)
	7658(5.5%)
	0.0184
	6077(4.7%)
	5390(5.0%)
	0.0103

	Unknown Race
	21059(13.5%)
	19673(14.2%)
	0.0205
	16144(12.6%)
	14732(13.6%)
	0.0287

	BMI
	
	
	
	
	
	

	BMI＜25
	6124(3.9%)
	16153(11.7%)
	0.2919
	4899(3.8%)
	11152(10.3%)
	0.2540

	25 ≦ BMI＜30
	20348(13.1%)
	27671(20.0%)
	0.1878
	15857(12.4%)
	23266(21.4%)
	0.2434

	BMI ≧30
	85813(55.1%)
	47289(34.2%)
	0.4298
	68797(53.7%)
	43955(40.5%)
	0.2674

	Medical utilization
	
	
	
	
	
	

	Office or Other Outpatient Services
	93113(59.8%)
	61522(44.5%)
	0.3095
	76558(59.8%)
	57794(53.3%)
	0.1322

	Hospital Inpatient and Observation Care Services
	11879(7.6%)
	14217(10.3%)
	0.0931
	9681(7.6%)
	11740(10.8%)
	0.1130

	Emergency Department Services
	25062(16.1%)
	24651(17.8%)
	0.0463
	21567(16.8%)
	18994(17.5%)
	0.0175

	Socioeconomic and psychosocial circumstances
	4646(3.0%)
	3119(2.3%)
	0.0455
	4231(3.3%)
	2978(2.7%)
	0.0327

	Lifestyle
	
	
	
	
	
	

	Tobacco use
	7612(4.9%)
	5247(3.8%)
	0.0536
	7511(5.9%)
	5945(5.5%)
	0.0168

	Nicotine dependence
	12551(8.1%)
	11071(8.0%)
	0.0019
	11080(8.7%)
	10337(9.5%)
	0.0303

	Alcohol related disorders
	2226(1.4%)
	2559(1.9%)
	0.0332
	3123(2.4%)
	3135(2.9%)
	0.0279

	Comorbidities 
	
	
	
	
	
	

	Hypertensive diseases
	89449(57.4%)
	74334(53.8%)
	0.0738
	73231(57.2%)
	64679(59.6%)
	0.0489

	Hyperlipidemia
	81687(52.4%)
	61947(44.8%)
	0.1533
	66033(51.6%)
	58866(54.3%)
	0.0536

	COPD
	6411(4.1%)
	7277(5.3%)
	0.0543
	5784(4.5%)
	6081(5.6%)
	0.0496

	Ischemic heart diseases
	18817(12.1%)
	20742(15.0%)
	0.0854
	14073(11.0%)
	22042(20.3%)
	0.2587

	Asthma
	12955(8.3%)
	6526(4.7%)
	0.1461
	11022(8.6%)
	5698(5.3%)
	0.1325

	Mental and behavioral disorders due to psychoactive substance use
	16077(10.3%)
	14137(10.2%)
	0.0032
	14831(11.6%)
	13456(12.4%)
	0.0251

	Other forms of heart disease
	22399(14.4%)
	24201(17.5%)
	0.0854
	17805(13.9%)
	23614(21.8%)
	0.2063

	CKD
	10078(6.5%)
	10874(7.9%)
	0.0541
	8217(6.4%)
	9366(8.6%)
	0.0840

	Diseases of liver
	12332(7.9%)
	7174(5.2%)
	0.1104
	10497(8.2%)
	7237(6.7%)
	0.0583

	Cerebral infarction
	4414(2.8%)
	5518(4.0%)
	0.0638
	3840(3.0%)
	4246(3.9%)
	0.0500

	Neoplasms
	20338(13.1%)
	18216(13.2%)
	0.0035
	17593(13.7%)
	14666(13.5%)
	0.0066

	Rheumatoid arthritis 
	430(0.3%)
	287(0.2%)
	0.0139
	369(0.3%)
	264(0.2%)
	0.0087

	Other rheumatoid arthritis
	1603(1.0%)
	1271(0.9%)
	0.0112
	1409(1.1%)
	989(0.9%)
	0.0190

	SLE
	458(0.3%)
	272(0.2%)
	0.0197
	392(0.3%)
	187(0.2%)
	0.0274

	Psoriasis
	2194(1.4%)
	1000(0.7%)
	0.0668
	1852(1.4%)
	1094(1.0%)
	0.0398

	Obesity
	57475(36.9%)
	22404(16.2%)
	0.4820
	48322(37.8%)
	23625(21.8%)
	0.3548

	Medications
	
	
	
	
	
	

	Sulfonylureas
	34958(22.4%)
	40712(29.4%)
	0.1602
	28803(22.5%)
	28599(26.4%)
	0.0899

	Alpha glucosidase inhibitors
	291(0.2%)
	446(0.3%)
	0.0269
	251(0.2%)
	272(0.3%)
	0.0116

	Thiazolidinediones
	7446(4.8%)
	6774(4.9%)
	0.0055
	5484(4.3%)
	5306(4.9%)
	0.0290

	SGLT-2i
	31269(20.1%)
	15960(11.5%)
	0.2355
	-
	-
	-

	DPP-4i
	-
	-
	-
	14779(11.5%)
	22918(21.1%)
	0.2613

	Other blood glucose lowering drugs
	2137(1.4%)
	1765(1.3%)
	0.0083
	1708(1.3%)
	1123(1.0%)
	0.0277


Table S6. Subgroup Analysis of Composite Outcome Hazard Ratios by Sex and Age
	
	GLP-1RA vs DPP-4i
	GLP-1RA vs SGLT-2i

	
	Patients in cohort (pairs)
	Patients with outcome
	Hazard ratio* (95% CI)
	Patients in cohort (pairs)
	Patients with outcome/
	Hazard ratio* (95% CI)

	
	
	GLP-1RA user
	DPP-4i user
	
	
	GLP-1RA user
	SGLT-2i user
	

	Sex
	
	
	
	
	
	
	
	

	Female
	45,456
	1,308
	1,078
	1.304(1.202, 1.414)
	33,865
	883
	680
	1.185(1.072, 1.310)

	Male
	52,723
	886
	812
	1.204(1.094, 1.325)
	43,377
	702
	580
	1.131(1.013, 1.262)

	Age
	
	
	
	
	
	
	
	

	Age 18-50
	23,636
	556
	376
	1.553(1.362, 1.771)
	19,845
	419
	282
	1.381(1.187, 1.606)

	Age >50
	78,450
	1,749
	1,644
	1.174(1.097, 1.256)
	60,965
	1,277
	1,055
	1.116(1.028, 1.211)


Note:
*Hazard ratio for outcomes among GLP-1RA group compared to DPP-4i group subjects and GLP-1RA group compared to SGLT-2i group subjects (after propensity score matching).
95% CI, 95% confidence interval



Table S7. Subgroup Analysis of Herpes Simplex Infection Risk by Sex and Age
	
	GLP-1RA vs DPP-4i
	GLP-1RA vs SGLT-2i

	
	Patients with outcome/ Patients in cohort
	Hazard ratio* (95% CI)
	Patients with outcome/ Patients in cohort
	Hazard ratio* (95% CI)

	
	GLP-1RA user
	DPP-4i user
	
	GLP-1RA user
	SGLT-2i user
	

	Sex
	
	
	
	
	
	

	Female
	526/45,456
	375/45,456
	1.510 (1.322, 1.725)
	354/33,865
	262/33,865
	1.228 (1.047, 1.441)

	Male
	240/52,723
	235/52,723
	1.115 (0.931, 1.336)
	195/43,377
	170/43,377
	1.071 (0.872, 1.316)

	Age
	
	
	
	
	
	

	Age 18-50
	262/23,636
	186/23,636
	1.466 (1.214, 1.770)
	183/19,845
	129/19,845
	1.314 (1.049, 1.646)

	Age >50
	536/78,450
	468/78,450
	1.257 (1.110, 1.424)
	383/60,965
	325/60,965
	1.084 (0.935, 1.257)






Table S8. Subgroup Analysis for Herpes Zoster Infection Risk by Sex and Age
	
	GLP-1RA vs DPP-4i
	GLP-1RA vs SGLT-2i

	
	Patients with outcome/ Patients in cohort
	Hazard ratio* (95% CI)
	Patients with outcome/ Patients in cohort
	Hazard ratio* (95% CI)

	
	GLP-1RA user
	DPP-4i user
	
	GLP-1RA user
	SGLT-2i user
	

	Sex
	
	
	
	
	
	

	Female
	830/45,456
	732/45,456
	1.217(1.101, 1.344)
	563/33,865
	435/33,865
	1.179(1.040, 1.336)

	Male
	657/52,723
	594/52,723
	1.225(1.096, 1.370)
	519/43,377
	421/43,377
	1.151(1.012, 1.309)

	Age
	
	
	
	
	
	

	Age 18-50
	304/23,636
	196/23,636
	[bookmark: _Hlk181136941]1.632(1.363, 1.954)
	245/19,845
	155/19,845
	1.466(1.199, 1.792)

	Age >50
	1,263/78,450
	1,221/78,450
	1.145(1.058, 1.240)
	924/60,965
	755/60,965
	1.127(1.023, 1.240)







Table S9. Hazard Ratios for Composite Outcomes by GLP-1RA Type
	Composite outcomes
	Hazard ratio* (95% CI)

	
	Exenatide
	Liraglutide
	Lixisenatide
	Dulaglutide 
	Semaglutide

	
	
	
	
	
	

	GLP-1RA vs DPP-4i
	
	
	
	
	

	GLP-1RA user
	1.175(1.003, 1.377)
	1.259(1.147, 1.382)
	2.002(1.302, 3.079)
	1.261(1.168, 1.362)
	1.600(1.471, 1.740)

	DPP-4i user
	reference
	reference
	reference
	reference
	reference

	GLP-1RA vs SGLT-2i
	
	
	
	
	

	GLP-1RA user
	1.223(0.997, 1.500)
	1.165(1.036, 1.311)
	2.448(1.373, 4.366)
	1.127(1.030, 1.233)
	1.520(1.377, 1.677)

	SGLT-2i user
	reference
	reference
	reference
	reference
	reference


Note:
*Hazard ratio for outcomes among GLP-1RA group compared to DPP-4i group subjects and GLP-1RA group compared to SGLT-2i group subjects (after propensity score matching).





Table S10. Risk of Postherpetic Polyneuropathy: Comparison of GLP-1RA vs DPP-4i and GLP-1RA vs SGLT-2i
	Postherpetic polyneuropathy
	Patients in
cohort
	Patients with
outcome
	Hazard ratio* (95% CI)

	GLP-1RA vs DPP-4i
	
	
	

	GLP-1RA user
	95,190
	29
	1.330(0.773, 2.289)

	DPP-4i user
	95,190
	24
	reference

	GLP-1RA vs SGLT-2i
	
	
	

	GLP-1RA user
	82,789
	25
	0.794 (0.465,1.355)

	SGLT-2i user
	82,789
	29
	reference


Note:
*Hazard ratio for outcomes among GLP-1RA group compared to DPP-4i group subjects and GLP-1RA group compared to SGLT-2i group subjects (after propensity score matching).



Table S11. Hazard Ratios for Composite and Individual Outcomes Stratified by HbA1C level
	Outcome
	HbA1c <7 (n=14,429 pairs)
	HbA1c ≥7 (n=38,467 pairs)

	
	Patients with outcome
	Hazard ratio* (95% CI)
	Patients with outcome
	Hazard ratio* (95% CI)

	GLP-1RA vs DPP-4i
	GLP-1RA user
	DPP-4i user
	
	GLP-1RA user
	DPP-4i user
	

	Composite outcomes
	350
	421
	0.945 (0.819,1.09)
	864
	824
	1.125 (1.022,1.238)

	  Herpes simplex infection
	147
	135
	1.223 (0.967,1.548)
	320
	268
	1.269(1.078,1.493)

	  Herpes zoster infection
	214
	292
	0.839 (0.702,1.002)
	563
	570
	1.064 (0.946,1.196)

	
	
	
	
	
	
	

	
	HbA1c <7 (n=12,436 pairs)
	HbA1c ≥7 (n=37,019 pairs)

	GLP-1RA vs SGLT-2i
	GLP-1RA user
	SGLT-2i user
	
	GLP-1RA user
	SGLT-2i user
	

	Composite outcomes
	287
	292
	0.944(0.802,1.111)
	751
	689
	1.032 (0.931,1.144)

	  Herpes simplex infection
	117
	98
	1.147(0.877,1.501)
	276
	219
	1.195(1.000,1.426)

	  Herpes zoster infection
	181
	196
	0.887(0.724,1.085)
	491
	485
	0.957(0.844,1.085)





Table S12. Hazard Ratios for Composite and Individual Outcomes Stratified by Herpes Zoster vaccine type.
	
	Hazard ratio* (95% CI)

	Outcome
	Zostavax
	Shingrix

	GLP-1RA vs DPP-4i
	
	

	Composite outcomes
	1.014(0.762,1.35)
	1.249(0.929,1.681)

	Herpes simplex infection
	1.39(0.893,2.164)
	1.341(0.849,2.117)

	Herpes zoster infection
	0.847(0.589,1.22)
	1.183(0.801,1.748)

	GLP-1RA vs SGLT-2i
	
	

	Composite outcomes
	0.865(0.601,1.246)
	1.151(0.867,1.528)

	Herpes simplex infection
	1.184(0.638,2.194)
	1.139(0.78,1.663)

	Herpes zoster infection
	0.736(0.474,1.141)
	1.16(0.761,1.768)


*Hazard ratio for outcomes among GLP-1RA group compared to DPP-4i group subjects and GLP-1RA group compared to SGLT-2i group subjects (after propensity score matching).






Table S13. Hazard Ratios for Composite Outcomes by Different Follow-up Durations
	Composite outcomes
	Hazard ratio* (95% CI)

	
	1 year
	3 year
	5 year
	9 year

	GLP-1RA vs DPP-4i
	
	
	
	

	GLP-1RA user
	1.121(1.014, 1.240)
	1.269(1.184, 1.360)
	1.281(1.203, 1.364)
	1.321 (1.244, 1.404)

	DPP-4i user
	reference
	reference
	reference
	reference

	GLP-1RA vs SGLT-2i
	
	
	
	

	GLP-1RA user
	1.089(0.971, 1.220)
	1.184(1.092, 1.285)
	1.166(1.083, 1.256)
	1.201(1.120, 1.287)

	SGLT-2i user
	reference
	reference
	reference
	reference


Note:
*Hazard ratio for outcomes among GLP-1RA group compared to DPP-4i group subjects and GLP-1RA group compared to SGLT-2i group subjects (after propensity score matching).



Table S14. Hazard Ratios for Composite Outcomes based on Intention-to-treat Analysis
	Outcome
	Hazard ratio* (95% CI)

	
	Model 1a
	Model 2b
	Model 3c
	Model 4d

	[bookmark: _Hlk204205299]GLP-1RA vs DPP-4i (n = 136,112 pairs)
	
	
	
	

	  Composite outcomes
	1.093 (1.047,1.141)
	1.087 (1.04,1.135)
	1.062 (1.016,1.111)
	[bookmark: _Hlk204205329]1.061 (1.013,1.111)

	    Herpes simplex infection
	1.247 (1.163,1.336)
	1.251 (1.165,1.344)
	1.207 (1.123,1.299)
	1.2 (1.114,1.293)

	    Herpes zoster infection
	1.016 (0.964,1.072)
	1.007 (0.953,1.063)
	0.99 (0.937,1.047)
	0.992 (0.937,1.05)

	[bookmark: _Hlk204205378]GLP-1RA vs SGLT-2i (n = 132,780 pairs)
	
	
	
	

	  Composite outcomes
	1.054 (1.006,1.104)
	1.055 (1.006,1.105)
	1.045 (0.996,1.095)
	1.036 (0.987,1.087)

	    Herpes simplex infection
	1.061 (0.985,1.144)
	1.047 (0.97,1.13)
	1.043 (0.966,1.126)
	1.035 (0.957,1.118)

	    Herpes zoster infection
	1.055 (0.996,1.118)
	1.062 (1.002,1.126)
	1.053 (0.993,1.117)
	1.043 (0.983,1.107)


· 
· Note:
· *Hazard ratio for outcomes among GLP-1RA group compared to DPP-4i group subjects and GLP-1RA group compared to SGLT-2i group subjects (after propensity score matching).
· 95% CI, 95% confidence interval
· a: Model 1, matching include Age at index, Sex, Race, Ethnicity.
· b: Model 2, matching include Age at index, Sex, Race, Ethnicity, Medical utilization, Socioeconomic, Lifestyle, BMI.
· c: Model 3, matching include Age at index, Sex, Race, Ethnicity, Medical utilization, Socioeconomic, Lifestyle, BMI and comorbidities.
· d: Model 4, matching include Age at index, Sex, Race, Ethnicity, Medical utilization, Socioeconomic, Lifestyle, BMI, comorbidities, and medication.

Table S15. Hazard ratios for composite and individual outcomes after excluding patients with unknown race or ethnicity
	Outcome
	Patients with outcome
	Hazard ratio* (95% CI)

	GLP-1RA vs DPP-4i (n = 75,201 pairs)
	GLP-1RA user
	DPP-4i user
	

	Composite outcomes
	1,840
	1,611
	1.216 (1.137,1.301)

	Herpes simplex infection 
	736
	528
	1.495 (1.336,1.672)

	Herpes zoster infection
	1,161
	1,120
	1.1 (1.013,1.194)

	GLP-1RA vs SGLT-2i (n = 55,867pairs)
	GLP-1RA user
	SGLT-2i user
	

	Composite outcomes
	1,259
	1,003
	1.195 (1.099,1.298)

	Herpes simplex infection
	501
	378
	1.259 (1.101,1.439)

	Herpes zoster infection
	797
	651
	1.164 (1.049,1.291)


Note:
*Hazard ratio for outcomes among GLP-1RA group compared to DPP-4i group subjects and GLP-1RA group compared to SGLT-2i group subjects (after propensity score matching, matching include Age at index, Sex, Race, Ethnicity, Medical utilization, Socioeconomic, Lifestyle, BMI, comorbidities, and medication.).
95% CI, 95% confidence interval




Table S16. Hazard ratios for composite and individual outcomes among patients prescribed each medication on ≥ 2 occasions
	Outcome
	Patients with outcome
	Hazard ratio* (95% CI)

	GLP-1RA vs DPP-4i (n = 58,887 pairs)
	GLP-1RA user
	DPP-4i user
	

	Composite outcomes
	1,633
	1,481
	1.152(1.074,1.237)

	Herpes simplex infection (B00)
	608
	495
	1.280(1.137,1.442)

	Herpes zoster infection (B02)
	1,073
	1,020
	1.100(1.009,1.199)

	GLP-1RA vs SGLT-2i (n = 46,590 pairs)
	GLP-1RA user
	SGLT-2i user
	

	Composite outcomes
	1,202
	1,029
	1.114(1.025,1.210)

	Herpes simplex infection
	441
	366
	1.147(0.998,1.317)

	Herpes zoster infection
	791
	679
	1.110(1.001,1.229)


Note:
*Hazard ratio for outcomes among GLP-1RA group compared to DPP-4i group subjects and GLP-1RA group compared to SGLT-2i group subjects (after propensity score matching, matching include Age at index, Sex, Race, Ethnicity, Medical utilization, Socioeconomic, Lifestyle, BMI, comorbidities, and medication).
95% CI, 95% confidence interval

