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Introduction
TriNetX is the global federated health research network providing access to electronic medical records (diagnoses, procedures, medications, laboratory values, genomic information) across large healthcare organizations (HCOs). This report was run on the set of HCOs grouped into a network called Global Collaborative Network.  This network included 147 HCO(s).   

[bookmark: _GoBack]This report describes a Compare Outcomes Analysis, named Global fracture, generated by the TriNetX platform on Jul 6, 2025, 02:32:09 UTC.  This analysis compared the outcomes of two cohorts: Cohort A (783,003 patients) named Global PPI and Cohort B (132,615 patients) named Global H2RA.

This analysis was run by Shih-Sen Lin (fivewood103@gmail.com) and downloaded by Shih-Sen Lin (fivewood103@gmail.com).

Methods
[bookmark: _GoBack]The analysis process includes two main steps: 1) Defining the cohorts through query criteria; 2) Setting up and running the analysis.  Setting up the analysis requires definitions for the index event, outcomes criteria, and the time frame.  Compare outcomes supports four analyses: Measures of Association, Survival, Number of Instances and Lab result distribution. These analyses have additional options that are listed in the Outcomes Definitions and Analyses Specifications section below.  Furthermore, characteristics of the cohorts that are balanced using propensity score matching are also included in the Propensity Score Matching section.

Cohorts definition
This section lists all terms used in the definitions of the two cohorts.  

Query Criteria for Cohort 1 (query name: Global PPI)
This query was run on the network Global Collaborative Network with 147 HCO(s) queried and 147 HCO(s) responded.  A total of 131 provider(s) responded with patients. The final cohort included  783,003 patients who matched the query criteria listed in the table below. For the text representation of the query criteria please see Appendix A.

	

	Ungrouped terms

	
	must have
	
	demographics
	Age
	Age (between 18 and 80 years (most recent occurrence))

	
	
	and any of
	demographics
	UMLS:HL7V3.0:Gender:M
	Male

	
	
	
	demographics
	UMLS:HL7V3.0:Gender:F
	Female

	Group 1

	
	PPI

	
	must have
	
	medication
	NLM:ATC:A02BC
	Proton pump inhibitors

	
	number of instances
	Greater than or equal to 12 instances

	
	date constraint
	The terms in this group occurred between Jan 1, 2015 and Jan 1, 2025

	Group 2

	
	exclude H2RA

	
	cannot have
	
	medication
	NLM:ATC:A02BA
	H2-receptor antagonists

	
	date constraint
	The terms in this group occurred at any time



Query Criteria for Cohort 2 (query name: Global H2RA)
This query was run on the network Global Collaborative Network with 147 HCO(s) queried and 147 HCO(s) responded.  A total of 122 provider(s) responded with patients. The final cohort included 132,615 patients who matched the query criteria listed in the table below. 

	Ungrouped terms

	
	must have
	
	demographics
	Age
	Age (between 18 and 80 years (most recent occurrence))

	
	
	and any of
	demographics
	UMLS:HL7V3.0:Gender:M
	Male

	
	
	
	demographics
	UMLS:HL7V3.0:Gender:F
	Female

	Group 1

	
	H2RA

	
	must have
	
	medication
	NLM:ATC:A02BA
	H2-receptor antagonists

	
	number of instances
	Greater than or equal to 12 instances

	
	date constraint
	The terms in this group occurred between Jan 1, 2015 and Jan 1, 2025

	Group 2

	
	exclude PPI

	
	cannot have
	
	medication
	NLM:ATC:A02BC
	Proton pump inhibitors

	
	date constraint
	The terms in this group occurred at any time



Analysis Setup
This section contains the Index Event and Time Window definitions and a list of selected outcomes and the analyses. 

Index Event & Time Window Definitions
The index event defines the point in time when each patient in the cohort enters the analysis. To define an index event for the cohort, one or more criteria for the cohort must be selected. The index date for each patient within a cohort is the day on which the patient first met the selected criteria for the cohort (listed in the table below).

As the index event defines the earliest time point after which outcomes are analyzed, the time window defines the duration during which outcomes are analyzed.  The time window can start on the same day as the index event or at any specified time interval after the index event. The time window can end any time after the start date.  Outcomes are defined as diagnoses, medications, procedures, or laboratory values that happened in the time window starting after the first occurrence of the index event.

Time Window Used in this Analysis
This analysis included outcomes that occurred in the time window that started 180 days after the first occurrence of the index event. Since no end date was specified all outcomes after the first occurrence of the index event were included.

The index event only includes events that occurred up to 20 years ago. Patients whose index event occurred 20 years or more ago are excluded. In this analysis,  0 patients in Cohort 1 and 0 patients in Cohort 2 were excluded because they met the index event more than 20 years ago.

Index Events Used in this Analysis
Index events for the Compare Outcomes analysis were derived from the cohort definitions. Index events were defined separately for each cohort and were based on the criteria used in the original cohort definition. Please see Appendix B for the text representation of the index event definition.

The index event for Cohort 1 (query name: Global PPI) was defined as the following:
	

	Group 1	

	
	PPI

	
	must have
	
	medication
	NLM:ATC:A02BC
	Proton pump inhibitors

	
	number of instances
	Greater than or equal to 12 instances

	
	date constraint
	The terms in this group occurred between Jan 1, 2015 and Jan 1, 2025



The index event for Cohort 2 (query name: Global H2RA) was defined as the following:
	

	Group 1	

	
	H2RA

	
	must have
	
	medication
	NLM:ATC:A02BA
	H2-receptor antagonists

	
	number of instances
	Greater than or equal to 12 instances

	
	date constraint
	The terms in this group occurred between Jan 1, 2015 and Jan 1, 2025




Analyses Specifications
The Compare Outcomes Analytic supports four types of analyses: Measure of Association, Survival, Number of Instances, and Lab result distribution.  The first three analyses support the “exclude patients with outcomes prior to the window” setting.  This option can exclude patients from the analysis if they are not at risk for an outcome (e.g., if the outcome is a chronic disease).  When "exclude patients with the outcome prior to the time window" is not checked, all patients in the cohort are included in the analysis, regardless of whether they had the outcome prior to the time window. When "exclude patients with the outcome prior to the time window" is checked, patients are excluded from the analysis if their record includes the outcome prior to the beginning of the time window.  This selection will exclude all patients with the outcome prior to the index event.  If the start of the time window for the analysis falls some days after the index event, patients will also be excluded if they have the outcome between the index event and the start of the time window.

Measure of Association Analysis
The Measure of Association Analysis calculates and compares the fraction of patients with the selected outcome.  The output summary includes: Patients in each Cohort (count of patients meeting query criteria); Patients with Outcome in each Cohort (of the patients in the cohort, count of patients that had the outcome in the time window); and Risk (the fraction of patients in the cohort that have the outcome in the time window, i.e. Patients with Outcome / Patients in Cohort).  In addition, Risk Difference (the difference in the risks in Cohort 1 and Cohort 2), Risk Ratio (the ratio of the risks in Cohort 1 and Cohort 2), and Odds Ratio (the ratio of the odds in Cohort 1 and Cohort 2). The bar chart shows the risk of the outcome for the both cohorts.

Survival Analysis
The Kaplan-Meier Analysis estimates probability of the outcome at a respective time interval (daily time interval is used in this analysis). In order to account for the patients who exited the cohort during the analysis period, and therefore should not be included in the analysis, censoring is applied.  In this analysis, patients are removed from the analysis (censored) after the last fact in their record. 

The output summary includes: Patients in each Cohort (count of patients meeting query criteria); Patients with Outcome (of the patients in the cohort, count of patients that had the outcome in the time window); Median Survival (the number of days when the survival drops below 50%; the “-” indicates that survival does not drop below 50% during the time window); and Survival Probability at End of Time Window (the % survival at the end of the time window).  In addition, Log-Rank test, Hazard Ratio and test for Proportionality. 

Number of Instances Analysis
The Number of Instances Analysis calculates how many times the outcome occurred in the time window.  This analysis includes two additional settings: include patients with zero instances; the definition of an instance.  

Selecting to exclude patients with zero instances will remove these patients from the calculations for mean number of instances, standard deviation, or median. The histogram showing the distribution of patients by number of instances will not contain a bar for zero. Alternatively, by selecting to include patients with zero instances, the mean, standard deviation, and median for number of instances will reflect these patients. The histogram will contain a bar for zero patients.

The definition of an instance affects how counts are analyzed. By selecting Date, each calendar date on which any of the terms selected in the outcome are recorded will represent one instance. For example, if the outcome is “Med A or Med B,” and a patient has “Med A” on January 3, then both medications on January 4, then “Med B” on January 6, then that patient is considered to have three instances– January 3, January 4, and January 6. Note that if an outcome occurs across several dates (e.g. Visit: inpatient encounter), then only the start date is tracked for the purpose of counting instances. A patient who begins at stay on January 1, ends that stay on January 3, begins another stay on January 10, and ends that stay on January 15, is considered to have two instances of the outcome. 

Selecting Visit as an Instance will count any visit that includes the outcome as one instance, regardless of how many times it occurred. For instance, consider a patient administered an analgesic on each of the three days that make up an inpatient stay following some index event. If analgesic is an outcome, these three administrations will represent only one instance, because all three are associated with the same visit.

The output summary includes: Patients in Cohort (count of patients meeting query criteria); Patients with Outcome (of the patients in the cohort, count of patients that had the outcome in the time window); Mean (mean of the counts); Standard Deviation (standard deviation of the counts); Median (median of the counts); and Median (1+ instances) when patients with zero instances included in the analysis.  In addition, T-Test statistics testing for the difference between the cohorts is included.

Laboratory Results Analysis
Lab Results can be included in the analysis only for the outcomes that are labs.  Only the most recent lab values in the time window are included. For the lab results that are numeric, the outcome summary includes: Patients in Cohort (count of patients meeting query criteria); Patients with Outcome (of the patients in the cohort, count of patients that had the outcome in the time window); Mean (mean of the counts); and Standard Deviation (the standard deviation for lab values across patients in the cohort).  In addition, T-Test statistics testing for the difference between the cohorts is included.

For the non-numeric lab results, three values are reported: counts of Negative; Positives; and Unknowns.
The counts are represented in the bar chart as percentages of the total counts.

Outcome Definitions 
Table below outlines the definitions for each outcome and the analysis specifications. For outcome definitions consisting of more than one term, at least one term must match.  Please see Appendix C for the text representation of the outcome definitions.

	Major osteoporotic fracture (MOF)

	
	 Outcome definition

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:S72
	Fracture of femur

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:S42
	Fracture of shoulder and upper arm

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:S32
	Fracture of lumbar spine and pelvis

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:S52
	Fracture of forearm

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:M48.5
	Collapsed vertebra, not elsewhere classified

	
	Settings for the performed analyses

	
	Kaplan - Meier survival analysis
	excluding patients with outcome prior to the time window

	
	Risk analysis
	excluding patients with outcome prior to the time window

	Osteoporosis

	
	 Outcome definition

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:M80-M85
	Disorders of bone density and structure

	
	Medication
	[bookmark: _GoBack]NLM:RXNORM:46041
	alendronate

	
	Medication
	[bookmark: _GoBack]NLM:RXNORM:73056
	risedronate

	
	Medication
	[bookmark: _GoBack]NLM:RXNORM:77655
	zoledronic acid

	
	Medication
	[bookmark: _GoBack]NLM:RXNORM:32915
	teriparatide

	
	Laboratory
	[bookmark: _GoBack]UMLS:LNC:38267-1
	DXA Lumbar spine [T-score] Bone density (at most -2.50 {T-score} (most recent occurrence))

	
	Laboratory
	[bookmark: _GoBack]UMLS:LNC:38264-8
	DXA Hip [T-score] Bone density (at most -2.50 {T-score} (most recent occurrence))

	
	Laboratory
	[bookmark: _GoBack]UMLS:LNC:80946-7
	DXA Hip - left [T-score] Bone density (at most -2.50 {Tscore} (most recent occurrence))

	
	Laboratory
	[bookmark: _GoBack]UMLS:LNC:80945-9
	DXA Hip - right [T-score] Bone density (at most -2.50 {Tscore} (most recent occurrence))

	
	Settings for the performed analyses

	
	Kaplan - Meier survival analysis
	excluding patients with outcome prior to the time window

	
	Risk analysis
	excluding patients with outcome prior to the time window

	Hip-fracture repair / Arthroplasty

	
	 Outcome definition

	
	Procedure
	[bookmark: _GoBack]UMLS:CPT:27236
	Open treatment of femoral fracture, proximal end, neck, internal fixation or prosthetic replacement

	
	Procedure
	[bookmark: _GoBack]UMLS:CPT:27130
	Arthroplasty, acetabular and proximal femoral prosthetic replacement (total hip arthroplasty), with or without autograft or allograft

	
	Procedure
	[bookmark: _GoBack]UMLS:SNOMED:398010007
	Prosthetic arthroplasty of hip

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB02Z
	Replacement of Left Hip Joint with Metal on Polyethylene Synthetic Substitute, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB0J9
	Replacement of Left Hip Joint with Synthetic Substitute, Cemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB0JZ
	Replacement of Left Hip Joint with Synthetic Substitute, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB0JA
	Replacement of Left Hip Joint with Synthetic Substitute, Uncemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR902Z
	Replacement of Right Hip Joint with Metal on Polyethylene Synthetic Substitute, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR90J9
	Replacement of Right Hip Joint with Synthetic Substitute, Cemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR90JZ
	Replacement of Right Hip Joint with Synthetic Substitute, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR90JA
	Replacement of Right Hip Joint with Synthetic Substitute, Uncemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SPB09Z
	Removal of Liner from Left Hip Joint, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SP909Z
	Removal of Liner from Right Hip Joint, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SPB08Z
	Removal of Spacer from Left Hip Joint, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SP908Z
	Removal of Spacer from Right Hip Joint, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SPB0JZ
	Removal of Synthetic Substitute from Left Hip Joint, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SP90JZ
	Removal of Synthetic Substitute from Right Hip Joint, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB01A
	Replacement of Left Hip Joint with Metal Synthetic Substitute, Uncemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB01Z
	Replacement of Left Hip Joint with Metal Synthetic Substitute, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB039
	Replacement of Left Hip Joint with Ceramic Synthetic Substitute, Cemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB03Z
	Replacement of Left Hip Joint with Ceramic Synthetic Substitute, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB03A
	Replacement of Left Hip Joint with Ceramic Synthetic Substitute, Uncemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB049
	Replacement of Left Hip Joint with Ceramic on Polyethylene Synthetic Substitute, Cemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB04Z
	Replacement of Left Hip Joint with Ceramic on Polyethylene Synthetic Substitute, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB04A
	Replacement of Left Hip Joint with Ceramic on Polyethylene Synthetic Substitute, Uncemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB019
	Replacement of Left Hip Joint with Metal Synthetic Substitute, Cemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB029
	Replacement of Left Hip Joint with Metal on Polyethylene Synthetic Substitute, Cemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SRB02A
	Replacement of Left Hip Joint with Metal on Polyethylene Synthetic Substitute, Uncemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR9039
	Replacement of Right Hip Joint with Ceramic Synthetic Substitute, Cemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR903Z
	Replacement of Right Hip Joint with Ceramic Synthetic Substitute, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR903A
	Replacement of Right Hip Joint with Ceramic Synthetic Substitute, Uncemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR904A
	Replacement of Right Hip Joint with Ceramic on Polyethylene Synthetic Substitute, Uncemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR904Z
	Replacement of Right Hip Joint with Ceramic on Polyethylene Synthetic Substitute, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR9049
	Replacement of Right Hip Joint with Ceramic on Polyethylene Synthetic Substitute, Cemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR9019
	Replacement of Right Hip Joint with Metal Synthetic Substitute, Cemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR901Z
	Replacement of Right Hip Joint with Metal Synthetic Substitute, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR901A
	Replacement of Right Hip Joint with Metal Synthetic Substitute, Uncemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR9029
	Replacement of Right Hip Joint with Metal on Polyethylene Synthetic Substitute, Cemented, Open Approach

	
	Procedure
	[bookmark: _GoBack]UMLS:ICD10PCS:0SR902A
	Replacement of Right Hip Joint with Metal on Polyethylene Synthetic Substitute, Uncemented, Open Approach

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:Z96.643
	Presence of artificial hip joint, bilateral

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:Z96.642
	Presence of left artificial hip joint

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:Z96.641
	Presence of right artificial hip joint

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:Z96.64
	Presence of artificial hip joint

	
	Settings for the performed analyses

	
	Risk analysis
	excluding patients with outcome prior to the time window

	
	Kaplan - Meier survival analysis
	excluding patients with outcome prior to the time window

	Vertebral compression fracture

	
	 Outcome definition

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:S22.0
	Fracture of thoracic vertebra

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:S32.0
	Fracture of lumbar vertebra

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:M48.5
	Collapsed vertebra, not elsewhere classified

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:M80.08
	Age-related osteoporosis with current pathological fracture, vertebra(e)

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:M80.88
	Other osteoporosis with current pathological fracture, vertebra(e)

	
	Settings for the performed analyses

	
	Kaplan - Meier survival analysis
	excluding patients with outcome prior to the time window

	
	Risk analysis
	excluding patients with outcome prior to the time window

	NCO_Melanoma

	
	 Outcome definition

	
	Diagnosis
	[bookmark: _GoBack]UMLS:ICD10CM:C43
	Malignant melanoma of skin

	
	Settings for the performed analyses

	
	Kaplan - Meier survival analysis
	excluding patients with outcome prior to the time window



[bookmark: _GoBack]
Propensity Score Matching
Propensity score matching was performed on all listed characteristics. Characteristics of the cohorts before and after matching are summarized in the table below.

	Cohort 1 and cohort 2 patient count before and after propensity score matching

	
	Cohort
	Patient count before matching
	Patient count after matching

	
	1 - Global PPI
	768,530
	131,698

	
	2 - Global H2RA
	131,721
	131,698

	Propensity score density function - Before and after matching (cohort 1 - purple, cohort 2 - green)

	
	
	[image: lines.png]
	[image: lines.png]

	Cohort 1 (N = 768,530) and cohort 2 (N = 131,721)  characteristics before propensity score matching

	
	Demographics

	
	
	Cohort
	
	Mean    SD
	Patients
	% of Cohort
	P-Value
	Std diff.

	
	
	1
2
	AI
	Age at Index
	55.9 +/- 13.9
52.9 +/- 15.8
	768,530
131,721
	100%
100%
	<0.001
	0.203

	
	
	1
2
	2106-3
	White
	

	440,675
75,056
	57.3%
57.0%
	0.015
	0.007

	
	
	1
2
	F
	Female
	

	371,790
70,544
	48.4%
53.6%
	<0.001
	0.104

	
	
	1
2
	2054-5
	Black or African American
	

	64,255
16,742
	8.4%
12.7%
	<0.001
	0.142

	
	
	1
2
	M
	Male
	

	396,740
61,177
	51.6%
46.4%
	<0.001
	0.104

	
	
	1
2
	2028-9
	Asian
	

	33,844
11,417
	4.4%
8.7%
	<0.001
	0.173

	
	Diagnosis

	
	
	Cohort
	
	Mean    SD
	Patients
	% of Cohort
	P-Value
	Std diff.

	
	
	1
2
	E08-E13
	Diabetes mellitus
	

	123,272
22,128
	16.0%
16.8%
	<0.001
	0.020

	
	
	1
2
	S00-T88
	Injury, poisoning and certain other consequences of external causes
	

	208,112
40,964
	27.1%
31.1%
	<0.001
	0.089

	
	
	1
2
	I10-I1A
	Hypertensive diseases
	

	244,512
43,537
	31.8%
33.1%
	<0.001
	0.026

	
	
	1
2
	J00-J99
	Diseases of the respiratory system
	

	262,518
48,360
	34.2%
36.7%
	<0.001
	0.053

	
	
	1
2
	M00-M99
	Diseases of the musculoskeletal system and connective tissue
	

	299,646
54,592
	39.0%
41.4%
	<0.001
	0.050

	
	
	1
2
	N00-N99
	Diseases of the genitourinary system
	

	242,645
49,826
	31.6%
37.8%
	<0.001
	0.132

	
	
	1
2
	A00-B99
	Certain infectious and parasitic diseases
	

	167,430
31,211
	21.8%
23.7%
	<0.001
	0.046

	
	
	1
2
	E00-E89
	Endocrine, nutritional and metabolic diseases
	

	332,416
63,312
	43.3%
48.1%
	<0.001
	0.097

	
	
	1
2
	Z00-Z99
	Factors influencing health status and contact with health services
	

	351,145
73,794
	45.7%
56.0%
	<0.001
	0.208

	Cohort 1 (N = 131,698) and cohort 2 (N = 131,698)  characteristics after propensity score matching

	
	Demographics

	
	
	Cohort
	
	Mean    SD
	Patients
	% of Cohort
	P-Value
	Std diff.

	
	
	1
2
	AI
	Age at Index
	53.0 +/- 15.6
52.9 +/- 15.8
	131,698
131,698
	100%
100%
	0.122
	0.006

	
	
	1
2
	2106-3
	White
	

	76,616
75,056
	58.2%
57.0%
	<0.001
	0.024

	
	
	1
2
	F
	Female
	

	70,422
70,523
	53.5%
53.5%
	0.693
	0.002

	
	
	1
2
	2054-5
	Black or African American
	

	16,692
16,742
	12.7%
12.7%
	0.770
	0.001

	
	
	1
2
	M
	Male
	

	61,276
61,175
	46.5%
46.5%
	0.693
	0.002

	
	
	1
2
	2028-9
	Asian
	

	10,434
11,394
	7.9%
8.7%
	<0.001
	0.026

	
	Diagnosis

	
	
	Cohort
	
	Mean    SD
	Patients
	% of Cohort
	P-Value
	Std diff.

	
	
	1
2
	E08-E13
	Diabetes mellitus
	

	22,353
22,127
	17.0%
16.8%
	0.240
	0.005

	
	
	1
2
	S00-T88
	Injury, poisoning and certain other consequences of external causes
	

	41,000
40,957
	31.1%
31.1%
	0.856
	0.001

	
	
	1
2
	I10-I1A
	Hypertensive diseases
	

	44,135
43,535
	33.5%
33.1%
	0.013
	0.010

	
	
	1
2
	J00-J99
	Diseases of the respiratory system
	

	48,480
48,358
	36.8%
36.7%
	0.622
	0.002

	
	
	1
2
	M00-M99
	Diseases of the musculoskeletal system and connective tissue
	

	54,393
54,588
	41.3%
41.4%
	0.440
	0.003

	
	
	1
2
	N00-N99
	Diseases of the genitourinary system
	

	50,221
49,807
	38.1%
37.8%
	0.096
	0.006

	
	
	1
2
	A00-B99
	Certain infectious and parasitic diseases
	

	30,900
31,208
	23.5%
23.7%
	0.157
	0.006

	
	
	1
2
	E00-E89
	Endocrine, nutritional and metabolic diseases
	

	64,499
63,300
	49.0%
48.1%
	<0.001
	0.018

	
	
	1
2
	Z00-Z99
	Factors influencing health status and contact with health services
	

	75,464
73,771
	57.3%
56.0%
	<0.001
	0.026





Results
Results are summarized in the tables below.  Outcomes analysis was performed on the cohorts after propensity score matching.


	1 Major osteoporotic fracture (MOF)

	
	Risk analysis excluding patients with outcome prior to the time window

	
	
	Cohort
	Patients in cohort
	Patients with outcome
	Risk

	
	
	1
	Global PPI
	124,631
	5,782
	0.046

	
	
	2
	Global H2RA
	123,192
	3,998
	0.032

	

	
	
	
	
	95% CI
	z
	p
	
	

	
	
	Risk Difference
	0.014
	(0.012, 0.015)
	17.821
	0.000
	
	

	
	
	Risk Ratio
	1.430
	(1.374, 1.487)
	N/A
	N/A
	
	

	
	
	Odds Ratio
	1.450
	(1.392, 1.511)
	N/A
	N/A
	
	

	

	
	
	[image: bars.png]

	
	
	7,067 patients in Cohort 1 and 8,506 patients in Cohort 2 were excluded from results because they had the outcome prior to the time window.

	
	Kaplan - Meier survival analysis excluding patients with outcome prior to the time window

	
	
	Cohort
	Patients in cohort
	Patients with outcome
	Median survival (days)
	Survival probability at end of time window

	
	
	1
	Global PPI
	124,631
	5,782
	--
	87.69%

	
	
	2
	Global H2RA
	123,192
	3,998
	--
	90.79%

	

	
	
	
	χ2
	df
	p
	
	
	

	
	
	Log-Rank Test
	104.120
	1
	0.000
	
	
	

	

	
	
	
	Hazard Ratio
	95% CI
	χ2
	df
	p

	
	
	Hazard Ratio and Proportionality
	1.234
	(1.185, 1.285)
	7.671
	1
	0.006
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	7,067 patients in Cohort 1 and 8,506 patients in Cohort 2 were excluded from results because they had the outcome prior to the time window.

	2 Osteoporosis

	
	Risk analysis excluding patients with outcome prior to the time window

	
	
	Cohort
	Patients in cohort
	Patients with outcome
	Risk

	
	
	1
	Global PPI
	120,279
	11,597
	0.096

	
	
	2
	Global H2RA
	119,361
	9,968
	0.084

	

	
	
	
	
	95% CI
	z
	p
	
	

	
	
	Risk Difference
	0.013
	(0.011, 0.015)
	11.039
	0.000
	
	

	
	
	Risk Ratio
	1.155
	(1.125, 1.184)
	N/A
	N/A
	
	

	
	
	Odds Ratio
	1.171
	(1.139, 1.204)
	N/A
	N/A
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	11,419 patients in Cohort 1 and 12,337 patients in Cohort 2 were excluded from results because they had the outcome prior to the time window.

	
	Kaplan - Meier survival analysis excluding patients with outcome prior to the time window

	
	
	Cohort
	Patients in cohort
	Patients with outcome
	Median survival (days)
	Survival probability at end of time window

	
	
	1
	Global PPI
	120,279
	11,597
	--
	76.41%

	
	
	2
	Global H2RA
	119,361
	9,968
	--
	78.77%

	

	
	
	
	χ2
	df
	p
	
	
	

	
	
	Log-Rank Test
	0.250
	1
	0.617
	
	
	

	

	
	
	
	Hazard Ratio
	95% CI
	χ2
	df
	p

	
	
	Hazard Ratio and Proportionality
	1.007
	(0.980, 1.034)
	122.279
	1
	0.000
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	11,419 patients in Cohort 1 and 12,337 patients in Cohort 2 were excluded from results because they had the outcome prior to the time window.

	3 Hip-fracture repair / Arthroplasty

	
	Risk analysis excluding patients with outcome prior to the time window

	
	
	Cohort
	Patients in cohort
	Patients with outcome
	Risk

	
	
	1
	Global PPI
	129,749
	1,812
	0.014

	
	
	2
	Global H2RA
	129,969
	1,065
	0.008

	

	
	
	
	
	95% CI
	z
	p
	
	

	
	
	Risk Difference
	0.006
	(0.005, 0.007)
	14.050
	0.000
	
	

	
	
	Risk Ratio
	1.704
	(1.581, 1.838)
	N/A
	N/A
	
	

	
	
	Odds Ratio
	1.714
	(1.589, 1.850)
	N/A
	N/A
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	1,949 patients in Cohort 1 and 1,729 patients in Cohort 2 were excluded from results because they had the outcome prior to the time window.

	
	Kaplan - Meier survival analysis excluding patients with outcome prior to the time window

	
	
	Cohort
	Patients in cohort
	Patients with outcome
	Median survival (days)
	Survival probability at end of time window

	
	
	1
	Global PPI
	129,749
	1,812
	--
	96.33%

	
	
	2
	Global H2RA
	129,969
	1,065
	--
	97.37%

	

	
	
	
	χ2
	df
	p
	
	
	

	
	
	Log-Rank Test
	96.832
	1
	0.000
	
	
	

	

	
	
	
	Hazard Ratio
	95% CI
	χ2
	df
	p

	
	
	Hazard Ratio and Proportionality
	1.460
	(1.354, 1.575)
	0.857
	1
	0.355
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	1,949 patients in Cohort 1 and 1,729 patients in Cohort 2 were excluded from results because they had the outcome prior to the time window.

	4 Vertebral compression fracture

	
	Risk analysis excluding patients with outcome prior to the time window

	
	
	Cohort
	Patients in cohort
	Patients with outcome
	Risk

	
	
	1
	Global PPI
	128,965
	2,601
	0.020

	
	
	2
	Global H2RA
	127,702
	1,914
	0.015

	

	
	
	
	
	95% CI
	z
	p
	
	

	
	
	Risk Difference
	0.005
	(0.004, 0.006)
	9.982
	0.000
	
	

	
	
	Risk Ratio
	1.346
	(1.269, 1.427)
	N/A
	N/A
	
	

	
	
	Odds Ratio
	1.353
	(1.275, 1.436)
	N/A
	N/A
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	2,733 patients in Cohort 1 and 3,996 patients in Cohort 2 were excluded from results because they had the outcome prior to the time window.

	
	Kaplan - Meier survival analysis excluding patients with outcome prior to the time window

	
	
	Cohort
	Patients in cohort
	Patients with outcome
	Median survival (days)
	Survival probability at end of time window

	
	
	1
	Global PPI
	128,965
	2,601
	--
	94.38%

	
	
	2
	Global H2RA
	127,702
	1,914
	--
	95.92%

	

	
	
	
	χ2
	df
	p
	
	
	

	
	
	Log-Rank Test
	22.773
	1
	0.000
	
	
	

	

	
	
	
	Hazard Ratio
	95% CI
	χ2
	df
	p

	
	
	Hazard Ratio and Proportionality
	1.155
	(1.088, 1.225)
	14.631
	1
	0.000
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	2,733 patients in Cohort 1 and 3,996 patients in Cohort 2 were excluded from results because they had the outcome prior to the time window.

	5 NCO_Melanoma

	
	Kaplan - Meier survival analysis excluding patients with outcome prior to the time window

	
	
	Cohort
	Patients in cohort
	Patients with outcome
	Median survival (days)
	Survival probability at end of time window

	
	
	1
	Global PPI
	131,087
	405
	--
	99.10%

	
	
	2
	Global H2RA
	130,551
	317
	--
	99.27%

	

	
	
	
	χ2
	df
	p
	
	
	

	
	
	Log-Rank Test
	1.451
	1
	0.228
	
	
	

	

	
	
	
	Hazard Ratio
	95% CI
	χ2
	df
	p

	
	
	Hazard Ratio and Proportionality
	1.095
	(0.945, 1.269)
	0.064
	1
	0.801
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	611 patients in Cohort 1 and 1,147 patients in Cohort 2 were excluded from results because they had the outcome prior to the time window.





[bookmark: _GoBack]Appendix A – Text Representation of the Cohorts Definition
This section lists all terms used in the definitions of the two cohorts.  

Query Criteria for Cohort 1 (query name: Global PPI)

Patients must have:
   all of the following:
      Age (Age) (between 18 and 80 years (most recent occurrence)); and
      any of the following:
         Male (UMLS:HL7V3.0:Gender:M); or
         Female (UMLS:HL7V3.0:Gender:F).

All the following must be satisfied:

   PPI: The terms in this group occurred between Jan 1, 2015 and Jan 1, 2025 (Greater than or equal to 12 instances)
      Patients must have:
         Proton pump inhibitors (NLM:ATC:A02BC).




   exclude H2RA: The terms in this group occurred at any time
      Patients cannot have:
         H2-receptor antagonists (NLM:ATC:A02BA).

Query Criteria for Cohort 2 (query name: Global H2RA)

Patients must have:
   all of the following:
      Age (Age) (between 18 and 80 years (most recent occurrence)); and
      any of the following:
         Male (UMLS:HL7V3.0:Gender:M); or
         Female (UMLS:HL7V3.0:Gender:F).

All the following must be satisfied:

   H2RA: The terms in this group occurred between Jan 1, 2015 and Jan 1, 2025 (Greater than or equal to 12 instances)
      Patients must have:
         H2-receptor antagonists (NLM:ATC:A02BA).




   exclude PPI: The terms in this group occurred at any time
      Patients cannot have:
         Proton pump inhibitors (NLM:ATC:A02BC).

Appendix B – Text Representation of the Analysis Setup
[bookmark: _GoBack]This section contains the Index Event definition for each cohort.

The index event for Cohort 1 (query name: Global PPI) is defined as the following:

All the following must be satisfied:

   PPI: The terms in this group occurred between Jan 1, 2015 and Jan 1, 2025 (Greater than or equal to 12 instances)
      Patients must have:
         Proton pump inhibitors (NLM:ATC:A02BC).

The index event for Cohort 2 (query name: Global H2RA) is defined as the following:

All the following must be satisfied:

   H2RA: The terms in this group occurred between Jan 1, 2015 and Jan 1, 2025 (Greater than or equal to 12 instances)
      Patients must have:
         H2-receptor antagonists (NLM:ATC:A02BA).

Appendix C – Text Representation of the Outcomes Definition
[bookmark: _GoBack]This analysis includes the following outcomes: 

Major osteoporotic fracture (MOF)
   Patients must have:
      any of the following:
         Fracture of femur (UMLS:ICD10CM:S72); or
         Fracture of shoulder and upper arm (UMLS:ICD10CM:S42); or
         Fracture of lumbar spine and pelvis (UMLS:ICD10CM:S32); or
         Fracture of forearm (UMLS:ICD10CM:S52); or
         Collapsed vertebra, not elsewhere classified (UMLS:ICD10CM:M48.5).

Osteoporosis
   Patients must have:
      any of the following:
         Disorders of bone density and structure (UMLS:ICD10CM:M80-M85); or
         alendronate (NLM:RXNORM:46041); or
         risedronate (NLM:RXNORM:73056); or
         zoledronic acid (NLM:RXNORM:77655); or
         teriparatide (NLM:RXNORM:32915); or
         DXA Lumbar spine [T-score] Bone density (UMLS:LNC:38267-1) (at most -2.50  (most recent occurrence)); or
         DXA Hip [T-score] Bone density (UMLS:LNC:38264-8) (at most -2.50  (most recent occurrence)); or
         DXA Hip - left [T-score] Bone density (UMLS:LNC:80946-7) (at most -2.50  (most recent occurrence)); or
         DXA Hip - right [T-score] Bone density (UMLS:LNC:80945-9) (at most -2.50  (most recent occurrence)).

Hip-fracture repair / Arthroplasty
   Patients must have:
      any of the following:
         Open treatment of femoral fracture, proximal end, neck, internal fixation or prosthetic replacement (UMLS:CPT:27236); or
         Arthroplasty, acetabular and proximal femoral prosthetic replacement (total hip arthroplasty), with or without autograft or allograft (UMLS:CPT:27130); or
         Prosthetic arthroplasty of hip (UMLS:SNOMED:398010007); or
         Replacement of Left Hip Joint with Metal on Polyethylene Synthetic Substitute, Open Approach (UMLS:ICD10PCS:0SRB02Z); or
         Replacement of Left Hip Joint with Synthetic Substitute, Cemented, Open Approach (UMLS:ICD10PCS:0SRB0J9); or
         Replacement of Left Hip Joint with Synthetic Substitute, Open Approach (UMLS:ICD10PCS:0SRB0JZ); or
         Replacement of Left Hip Joint with Synthetic Substitute, Uncemented, Open Approach (UMLS:ICD10PCS:0SRB0JA); or
         Replacement of Right Hip Joint with Metal on Polyethylene Synthetic Substitute, Open Approach (UMLS:ICD10PCS:0SR902Z); or
         Replacement of Right Hip Joint with Synthetic Substitute, Cemented, Open Approach (UMLS:ICD10PCS:0SR90J9); or
         Replacement of Right Hip Joint with Synthetic Substitute, Open Approach (UMLS:ICD10PCS:0SR90JZ); or
         Replacement of Right Hip Joint with Synthetic Substitute, Uncemented, Open Approach (UMLS:ICD10PCS:0SR90JA); or
         Removal of Liner from Left Hip Joint, Open Approach (UMLS:ICD10PCS:0SPB09Z); or
         Removal of Liner from Right Hip Joint, Open Approach (UMLS:ICD10PCS:0SP909Z); or
         Removal of Spacer from Left Hip Joint, Open Approach (UMLS:ICD10PCS:0SPB08Z); or
         Removal of Spacer from Right Hip Joint, Open Approach (UMLS:ICD10PCS:0SP908Z); or
         Removal of Synthetic Substitute from Left Hip Joint, Open Approach (UMLS:ICD10PCS:0SPB0JZ); or
         Removal of Synthetic Substitute from Right Hip Joint, Open Approach (UMLS:ICD10PCS:0SP90JZ); or
         Replacement of Left Hip Joint with Metal Synthetic Substitute, Uncemented, Open Approach (UMLS:ICD10PCS:0SRB01A); or
         Replacement of Left Hip Joint with Metal Synthetic Substitute, Open Approach (UMLS:ICD10PCS:0SRB01Z); or
         Replacement of Left Hip Joint with Ceramic Synthetic Substitute, Cemented, Open Approach (UMLS:ICD10PCS:0SRB039); or
         Replacement of Left Hip Joint with Ceramic Synthetic Substitute, Open Approach (UMLS:ICD10PCS:0SRB03Z); or
         Replacement of Left Hip Joint with Ceramic Synthetic Substitute, Uncemented, Open Approach (UMLS:ICD10PCS:0SRB03A); or
         Replacement of Left Hip Joint with Ceramic on Polyethylene Synthetic Substitute, Cemented, Open Approach (UMLS:ICD10PCS:0SRB049); or
         Replacement of Left Hip Joint with Ceramic on Polyethylene Synthetic Substitute, Open Approach (UMLS:ICD10PCS:0SRB04Z); or
         Replacement of Left Hip Joint with Ceramic on Polyethylene Synthetic Substitute, Uncemented, Open Approach (UMLS:ICD10PCS:0SRB04A); or
         Replacement of Left Hip Joint with Metal Synthetic Substitute, Cemented, Open Approach (UMLS:ICD10PCS:0SRB019); or
         Replacement of Left Hip Joint with Metal on Polyethylene Synthetic Substitute, Cemented, Open Approach (UMLS:ICD10PCS:0SRB029); or
         Replacement of Left Hip Joint with Metal on Polyethylene Synthetic Substitute, Uncemented, Open Approach (UMLS:ICD10PCS:0SRB02A); or
         Replacement of Right Hip Joint with Ceramic Synthetic Substitute, Cemented, Open Approach (UMLS:ICD10PCS:0SR9039); or
         Replacement of Right Hip Joint with Ceramic Synthetic Substitute, Open Approach (UMLS:ICD10PCS:0SR903Z); or
         Replacement of Right Hip Joint with Ceramic Synthetic Substitute, Uncemented, Open Approach (UMLS:ICD10PCS:0SR903A); or
         Replacement of Right Hip Joint with Ceramic on Polyethylene Synthetic Substitute, Uncemented, Open Approach (UMLS:ICD10PCS:0SR904A); or
         Replacement of Right Hip Joint with Ceramic on Polyethylene Synthetic Substitute, Open Approach (UMLS:ICD10PCS:0SR904Z); or
         Replacement of Right Hip Joint with Ceramic on Polyethylene Synthetic Substitute, Cemented, Open Approach (UMLS:ICD10PCS:0SR9049); or
         Replacement of Right Hip Joint with Metal Synthetic Substitute, Cemented, Open Approach (UMLS:ICD10PCS:0SR9019); or
         Replacement of Right Hip Joint with Metal Synthetic Substitute, Open Approach (UMLS:ICD10PCS:0SR901Z); or
         Replacement of Right Hip Joint with Metal Synthetic Substitute, Uncemented, Open Approach (UMLS:ICD10PCS:0SR901A); or
         Replacement of Right Hip Joint with Metal on Polyethylene Synthetic Substitute, Cemented, Open Approach (UMLS:ICD10PCS:0SR9029); or
         Replacement of Right Hip Joint with Metal on Polyethylene Synthetic Substitute, Uncemented, Open Approach (UMLS:ICD10PCS:0SR902A); or
         Presence of artificial hip joint, bilateral (UMLS:ICD10CM:Z96.643); or
         Presence of left artificial hip joint (UMLS:ICD10CM:Z96.642); or
         Presence of right artificial hip joint (UMLS:ICD10CM:Z96.641); or
         Presence of artificial hip joint (UMLS:ICD10CM:Z96.64).

Vertebral compression fracture
   Patients must have:
      any of the following:
         Fracture of thoracic vertebra (UMLS:ICD10CM:S22.0); or
         Fracture of lumbar vertebra (UMLS:ICD10CM:S32.0); or
         Collapsed vertebra, not elsewhere classified (UMLS:ICD10CM:M48.5); or
         Age-related osteoporosis with current pathological fracture, vertebra(e) (UMLS:ICD10CM:M80.08); or
         Other osteoporosis with current pathological fracture, vertebra(e) (UMLS:ICD10CM:M80.88).

NCO_Melanoma
   Patients must have:
      Malignant melanoma of skin (UMLS:ICD10CM:C43).
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