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	Phase
	Timeline
	Major Activities

	Audit Standards and Governance
	Before enrollment
	Finalize standards, definitions, forms and local classification

	Site Recruitment & Onboarding
	Before enrollment
	Local activation, staff training, validated GIQLI languages and secure data arrangements

	Prospective Enrollment
	March–August 2027
	One predefined 90-day site window; consecutive cases; optional consented baseline GIQLI

	Follow-Up Completion
	Through November 2027
	Routine-record outcomes where available; optional day-90 GIQLI

	Data Cleaning & Harmonization
	After follow-up
	Local denominator reconciliation, PROM pairing, missingness and approved aggregate reporting

	Benchmarking Analyses
	After validation
	Grade-specific audit compliance and confidential service feedback

	Three-Arm Target-Trial Emulation
	After follow-up
	WP2: all three pairwise contrasts from one three-arm analysis

	PROM Analyses
	After follow-up checks
	Baseline and day-90 GIQLI; descriptive scores and paired changes

	Implementation Translation
	Local review
	Improvement action and re-audit; further pathway development under applicable review

	Dissemination
	After approved analyses
	Aggregate audit and PROM reports; TTE and implementation outputs
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Summary
SnapChole is an international, time-bound collaborative clinical audit of routine care for adults with Tokyo Guidelines 2018 (TG18) Grade II or Grade III acute calculous cholecystitis. Work Package 1 establishes the consecutive-case denominator and measures initial management, timing, source-control delivery, escalation and routinely recorded outcomes against prespecified standards. Findings are reported separately by grade and returned as confidential aggregate feedback to support local quality improvement and re-audit.
Participating services identify consecutive eligible cases during one predefined 90-day window within March–August 2027, with 90-day follow-up extending into November 2027. Care is neither assigned nor altered. The audit uses routine records only and involves no direct patient contact, extra procedure or study questionnaire. Work Package 3 (WP3) is a consented, optional patient-reported outcomes component using the published Gastrointestinal Quality of Life Index (GIQLI) at baseline and day 90. Sites may contribute routine-record data without undertaking questionnaires.
Work Package 2 (WP2) comprises one three-arm target-trial emulation of cholecystectomy-first, percutaneous cholecystostomy-first and antimicrobial-only initial management. All three pairwise contrasts use the same eligible Grade II or III population and analysis. The primary outcome is days alive and out of hospital through 90 days (DAOH90). Work Package 4 addresses implementation and pathway translation using study findings.

The audit seeks to improve adherence to agreed standards; optional PROMs describe gastrointestinal symptoms and health-related quality of life. Audit and PROM findings are descriptive or associational and must not be interpreted as causal treatment effects. WP2 TTE analyses may address comparative effectiveness. Implementation outputs will support local service review and improvement, with further pathway development or research subject to appropriate governance.



Background and Rationale
Acute calculous cholecystitis is among the most common emergency general surgical conditions requiring timely source-control decisions. The Tokyo Guidelines 2018 (TG18) distinguish moderate (Grade II) disease by inflammatory burden or local complications and severe (Grade III) disease by organ dysfunction. Management depends on local gallbladder pathology, physiological reserve, reversibility of organ failure and institutional capability.[1–3] International guidance from the World Society of Emergency Surgery supports laparoscopic cholecystectomy for many patients, while recognizing that clinical condition and available resources affect the appropriate management pathway.[4]
Despite these recommendations, care remains heterogeneous across systems. In the European Society for Trauma and Emergency Surgery (ESTES) snapshot audit of complicated biliary disease, only 45 % of patients underwent index-admission cholecystectomy, and centers with a dedicated acute care surgery model were more likely to perform index cholecystectomy than those using a traditional on-call structure (57 % vs 38 %; odds ratio, 2.14).[5] Similar variation has been documented in administrative and registry analyses, in which rates of early cholecystectomy differ substantially by hospital resources and organizational models, indicating that treatment assignment is influenced by both patient factors and system capability[6]
This variability is clinically consequential. Randomized and meta-analytic evidence supports early laparoscopic cholecystectomy for many patients with acute cholecystitis and demonstrates reductions in total hospital stay and recurrent biliary events compared with delayed strategies.[7] In higher-risk populations, however, uncertainty persists regarding optimal pathway selection. In the CHOCOLATE trial, laparoscopic cholecystectomy was associated with fewer major complications than percutaneous catheter drainage among selected high-risk patients, yet the trial did not resolve strategy selection in the broader population with severe disease and heterogeneous care environments.[8]
Variation in routine care provides the rationale for evaluating adherence to recognized standards and describing recovery from the patient perspective. SnapChole therefore combines a Grade II and III clinical audit with optional PROMs. WP2 addresses three pairwise causal comparisons in one Grade II or III population for whom all three initial strategies are clinically feasible and institutionally available; these restrictions do not narrow the audit denominator.
The Methods section describes the common audit and PROM procedures. The work-package sections then specify audit measures, the WP2 three-arm TTE framework, optional GIQLI assessments and implementation activities.
Methods
Study Design and Setting
SnapChole is a time-bound, multicenter collaborative audit of routine care for TG18 Grade II or Grade III acute calculous cholecystitis, with optional PROMs under ethics and consent arrangements. WP2 comprises one three-arm TTE. There is no randomization, allocation or alteration of usual clinical care. All diagnostic and therapeutic decisions remain with the attending clinical team.
Each center uses one predefined 90-day enrollment window within March–August 2027, with follow-up through November 2027. Local activation follows required approvals, staff training and confirmation of the data arrangements. Snapshot methodology supports consecutive capture of routine practice.[13] Audit data remain under local control; coordinating teams receive anonymous aggregate summaries only. Optional GIQLI is collected during the index admission and at day 90. At Penn, recruitment includes the Hospital of the University of Pennsylvania (primary site), Penn Presbyterian Medical Center and Pennsylvania Hospital, with a total administrative ceiling of 90 patients.
Audit standards, variable definitions and reporting templates must be agreed before collection. For each standard, specify the applicable population, numerator, denominator, timing threshold, exclusions and reference source before assessing compliance. TTE grace periods are not audit thresholds. Local audit datasets contain only variables necessary for eligibility, standards and relevant service context; they are not expanded solely for comparative analyses. Additional audit variables require prior documentation and local approval. The WP2 target-trial specification and analysis plan define its data requirements and estimands.
Study Population
Adults aged 18 years or older are eligible when definite acute calculous cholecystitis is established using compatible local signs, systemic inflammation and characteristic imaging findings, with TG18 Grade II or III severity.[1] Grade II requires at least one of: white-cell count >18,000/mm³, a tender right-upper-quadrant mass, symptoms >72 hours or marked local inflammation. Grade III requires dysfunction of at least one cardiovascular, neurological, respiratory, renal, hepatic or hematological system. Record grade separately using the earliest qualifying data.
Qualifying TG18 Grade II or III disease must be present at index presentation or during the early index episode, before the initial pathway is recorded. Exclude Grade I disease only, acalculous cholecystitis, isolated choledocholithiasis or cholangitis without cholecystitis, primary gallstone pancreatitis and elective admissions for chronic biliary symptoms.[1, 2] Audit standards and outcomes are reported separately for Grade II and III; combined descriptions do not replace grade-specific reporting. PROM participation additionally requires voluntary consent and the ability to self-report; inability or refusal does not exclude an otherwise eligible routine-record case.
Case Ascertainment and Enrollment
Identify consecutive eligible cases through routine emergency-department, surgical-admission, radiology, operating-room and interventional-radiology records. Maintain a local screening log of eligibility, inclusion and reasons for exclusion or non-inclusion. Patient identifiers and linkage keys remain securely at the participating service. Record the first attending-surgeon management plan after confirmation of Grade II or III disease as cholecystectomy-first, percutaneous cholecystostomy/drainage-first or antimicrobial-only; record endoscopic gallbladder drainage separately where used. Retain the initial pathway while recording later escalation, rescue interventions and subsequent surgery.
Audit and PROM Data Collection and Confidentiality
Audit data use a standardized local form, predefined definitions, range checks and validation rules. Collect age category, TG18 grade, clinical and service context, observed pathway, timing, escalation and routine outcomes only as needed for the standards. Exact date-time values may be held locally when routinely available and necessary to assess a standard; otherwise use prespecified categorical intervals. Research REDCap records for PROMs contain age bands and elapsed intervals from the initial treatment-selection decision, rather than calendar dates or clock times. Identifiable source records and linkage logs are kept separately.
Only anonymous aggregate audit data, including numerators, denominators and summary outcomes, are sent to the coordinating audit group; no coded patient-level records or linkage keys are transferred. Each service determines its lawful basis, confidentiality arrangements, retention period and institutional approvals. Cross-border aggregate sharing occurs only where approved. PROM responses are paired locally; external sites send Penn only approved deidentified aggregate scores and paired changes. Penn responses remain in Penn REDCap, with contact details and linkage keys held separately under restricted access. No individual Penn participant-level data or PHI are disclosed outside the Penn Medicine covered entity. Access controls, audit trails and secure institutional storage apply to the data held under each component.
Ethical Considerations
The clinical audit requires written local confirmation of classification and information-governance requirements before collection; each service determines notification, opt-out, consent or other confidentiality arrangements. It adds no direct patient contact or study procedures. Optional questionnaires require ethics review and voluntary consent. At Penn, waiver requests for routine-record consent and HIPAA authorization are distinct from the requested waiver of documentation of PROM consent. Waiving consent documentation does not waive HIPAA authorization: authorization or a relevant IRB-approved waiver must cover linked questionnaire data before collection. No approval is assumed.



Project Work Packages
Work Package 1: Clinical Audit and Benchmarking Analysis
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WP1 establishes the consecutive denominator of adults with TG18 Grade II or Grade III acute calculous cholecystitis and assesses routine care against prespecified standards. Primary measures are the proportions meeting each standard for diagnosis, initial management, timing, source-control delivery and escalation. Grade II and III are analyzed separately. There is no study-assigned treatment, direct patient contact, questionnaire or additional procedure. The purpose is local clinical-governance review, improvement action and re-audit.[13]
Secondary measures include initial pathway, source-control timing, escalation, repeat intervention, index and total hospital length of stay, in-hospital mortality and routinely available readmission. DAOH90, 90-day mortality, readmission and reintervention are collected only when available from routine records or administrative sources, without contacting patients to complete missing audit follow-up. Source-control failure is persistent or recurrent infection requiring escalation. Pathway transitions are recorded as routine care, not deviations from an audit-assigned strategy. Timing includes diagnosis, initial plan, source-control initiation/completion and escalation.
Analysis reports compliance counts and proportions, pathway frequencies and appropriate descriptive timing and outcome summaries by service and TG18 grade. Sites reconcile denominators and report missing fields, exclusions and available outcome denominators. Each service receives confidential feedback. Collaborative reports contain anonymous aggregates, suppress potentially identifying small cells and do not rank services or estimate comparative treatment effects. Unreliable contributions may be excluded from the relevant aggregate report with reasons documented and communicated.



Work Package 2: Three-Arm Target-Trial Emulation
WP2 compares cholecystectomy-first, percutaneous cholecystostomy-first and antimicrobial-only initial management in adults with TG18 Grade II or III acute calculous cholecystitis. All three strategies must be clinically feasible and institutionally available at time zero. All three pairwise contrasts arise from one eligible cohort and analysis. The primary estimand is the 90-day treatment-policy effect of initial strategy selection; per-protocol analysis is secondary. Eligibility, initial selection and follow-up are aligned at time zero.[9–11, 16–21] Treatment is observed in routine care and is not assigned by the study.
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WP2: one three-arm emulation with all three pairwise contrasts. The 24-hour grace period concerns treatment initiation, not completion; antibiotics may precede time zero. The primary analysis retains initial groups after all transitions, including during the grace period. Patient-reported recovery shown in panel D belongs to descriptive WP3 analyses and is not a causal TTE outcome.


WP2 Target-Trial Specification and All Three Pairwise Comparisons
	Component
	WP2 — Three-Arm Target-Trial Emulation

	Clinical Comparisons
	Cholecystectomy-first vs percutaneous cholecystostomy-first; cholecystectomy-first vs antimicrobial-only; percutaneous cholecystostomy-first vs antimicrobial-only

	Population
	Adults ≥18 years with TG18 Grade II or III acute calculous cholecystitis

	Eligibility at Time Zero
	All three strategies clinically feasible and available for initiation within 24 hours; assessed before selection

	Time Zero
	First documented management decision after eligibility, feasibility and availability assessments

	Initial Strategies
	Cholecystectomy-first; percutaneous cholecystostomy-first; antimicrobial-only

	Strategy Definition
	Initial selected strategy; retain the original group after all subsequent treatment changes

	Per-Protocol Adherence
	Initiate selected procedure within 24 hours without the alternative procedure first, or no procedure for antimicrobial-only

	Grace Period (Primary)
	24 hours from time zero to initiation, not procedural completion

	Grace Period (Sensitivity)
	12 and 48 hours; same baseline cohort and initial classifications

	Primary Outcome
	DAOH90 from time zero; death within 90 days is assigned zero

	Secondary Outcomes
	Mortality, unplanned escalation/failure or biliary reintervention, hospital stay, source-control timing, interval surgery and transitions

	Estimand
	Primary: 90-day treatment-policy effect of initial selection. Secondary: per-protocol effect

	Analysis
	Shared three-arm AIPW; secondary per-protocol censoring and inverse-probability-of-censoring weighting

	Key Assumptions
	Consistency, conditional exchangeability and positivity across all three strategies

	Clustering
	Center-cluster-robust variance; small-sample correction where appropriate




WP2 Methods
Eligibility, Initial Strategies and Adherence
Before initial selection, the treating team prospectively records feasibility using prespecified criteria for physiology, organ dysfunction, operative risk, contraindications and anticipated technical suitability. Availability requires personnel, equipment and services to initiate each of the three strategies within 24 hours. Do not infer these assessments from treatment received. Record the initial strategy and time-zero timestamp on a standardized form and verify them against the clinical record. Patients lacking three-strategy eligibility or reliable initial-selection/time-zero information remain in the audit but do not enter the primary emulation; report their numbers and characteristics. Treatment received must not retrospectively redefine initial selection.
Cholecystectomy-first includes laparoscopic, robotic or open surgery. Percutaneous cholecystostomy-first includes transhepatic or transperitoneal access. Endoscopic gallbladder drainage is recorded separately in the audit and is not an initial TTE strategy. Antimicrobial-only management requires an explicit initial decision to use no procedural source control; it is not a waiting category before selection. Antibiotics and supportive care may accompany either procedure, and antibiotics may precede time zero in any group. Antibiotic initiation does not define time zero.
For the primary treatment-policy analysis, retain initial groups regardless of changes, including during the grace period. Antimicrobial-only care may escalate to drainage or surgery; percutaneous cholecystostomy may be followed by planned or rescue cholecystectomy. Patients initially selected for cholecystectomy remain in that group if they subsequently receive nonoperative care. Record treatment timing, transitions and reasons for changes. Escalation and rescue remain at the treating team’s discretion.
The primary selection-to-initiation grace period is 24 hours; it does not require procedural completion or imply equal usual initiation times across strategies. For the secondary per-protocol analysis, adherence requires cholecystectomy initiation without prior percutaneous cholecystostomy, percutaneous cholecystostomy initiation without prior cholecystectomy, or antimicrobial-only care without procedural source control during that period. Antibiotics may already be underway at time zero. Record initiation times, adherence, delays and reasons for changes; subsequent permitted transitions remain part of each strategy trajectory. Sensitivity analyses use 12- and 48-hour initiation windows with the same baseline cohort and initial classifications.
Outcomes and Follow-Up
Follow-up begins at time zero, includes events before treatment initiation, and extends through day 90. The primary outcome is days alive and out of hospital through 90 days (DAOH90); death during follow-up is assigned zero.[22, 23]
Secondary outcomes include 90-day mortality, unplanned source-control escalation or failure, unplanned biliary reintervention, index and total hospital length of stay, time to initial and definitive source control, planned interval cholecystectomy and other treatment transitions. Source-control failure means persistent or recurrent infection requiring unplanned escalation; planned interval surgery after successful drainage is not failure by itself.
Covariates and Causal Model
Prespecified baseline confounders include age, sex, TG18 grade, frailty, comorbidity, physiological severity, organ dysfunction, laboratory and imaging findings, symptom duration, perceived operability and service factors: operating-room and interventional-service availability, time of day, weekend presentation and institutional care model. Measure these at or before time zero. Postbaseline treatment changes and mediators are not baseline confounders. The DAG summarizes the causal assumptions and potential residual confounding.[9, 10, 16]
[image: ]
Statistical Analysis
Augmented inverse-probability weighting (AIPW) estimates strategy-specific mean DAOH90 and all three pairwise mean differences in the same target population.[25] Multinomial logistic regression estimates initial-strategy probabilities using prespecified baseline confounders. An ordinal outcome model with a cumulative logit link includes initial strategy and those confounders; predicted probabilities yield expected DAOH90 for the augmented estimator. Assess model fit and the proportional-odds assumption. Report mean differences in days with 95% confidence intervals, using center-cluster-robust variance estimation and a small-sample correction where appropriate.
The secondary per-protocol analysis adjusts for baseline treatment selection and censors patients when they deviate from the initiation requirements. Inverse-probability-of-censoring weights account for measured baseline and time-varying predictors of adherence and outcome; record relevant clinical changes during the grace period. Causal interpretation depends on consistency, conditional exchangeability and positivity. Residual confounding and limited overlap remain possible despite clinical feasibility.[9, 10, 16, 17]
Assess overlap across all three strategies using propensity-score distributions, covariate balance, weight diagnostics and effective sample sizes. Any restriction to improve overlap must define a population common to all three strategies and be reported separately from the primary analysis; unsupported contrasts are reported descriptively. Prespecified sensitivity analyses assess the 12- and 48-hour initiation windows and departures from missing-at-random assumptions. Report assumptions, diagnostics, limitations and analysis-plan deviations following TARGET.[16, 26]
Data Quality and Missing Data
Assess completeness of eligibility, feasibility and availability assessments, initial selection, time zero, treatment initiation and outcomes. Report missingness and reasons for incomplete follow-up. Multiply impute missing baseline covariates under a missing-at-random assumption, using all participants and including initial strategy, observed outcomes and predictors of missingness. Participants missing DAOH90 contribute to imputation but not directly to outcome estimation. Participants with observed DAOH90 receive inverse-probability-of-observation weights based on initial strategy and prespecified predictors of ascertainment. Incorporate these weights within each imputed dataset and pool estimates using Rubin’s rules. Assess departures from missing-at-random assumptions in sensitivity analyses; TTE exclusions do not alter the audit denominator.


Work Package 3: Patient-Reported Outcome Measures (PROMs)
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This optional component describes recovery after TG18 Grade II or III acute calculous cholecystitis using the published 36-item Gastrointestinal Quality of Life Index (GIQLI). It assesses gastrointestinal symptoms, physical, emotional and social functioning, and treatment effects; scores range from 0 to 144, with higher scores indicating better health-related quality of life.[40, 41] Administer the published instrument without changes to wording, response options, recall period or scoring; add no study-developed items. It complements DAOH90, which combines survival and hospital utilization.[23, 27] Participation is voluntary and independent of the routine-record cohort. Offer GIQLI only when patients can consent and respond for themselves; do not collect proxy responses.
Collect baseline GIQLI during the index admission when the patient is clinically able. Do not delay care. Record timing relative to time zero and treatment initiation; a post-treatment assessment must not be represented as pretreatment. Offer day-90 GIQLI by secure Penn REDCap survey or telephone, recording the patient’s own responses. Follow published scoring and incomplete-questionnaire rules. Use validated language versions, preferably the same at both assessments, and record language and administration mode. Qualified interpretation, including MARTTI at Penn, may support consent and communication; ad hoc interpretation of questionnaire items is not a validated translation. Patients may decline questions or stop without affecting care. At Penn, use the participant information sheet and recruitment/follow-up script under the approved consent, HIPAA and patient-contact arrangements.[42]
Summarize GIQLI at baseline and day 90 and within-patient change among paired respondents, overall and by TG18 grade and initial pathway. Analyses are descriptive or associational, without causal treatment-effect claims. Report eligible, invited, consenting, baseline, day-90 and paired-response counts, completeness and available reasons for nonresponse. Day-90 scores represent surviving respondents; report death separately without assigning a GIQLI score or treating it as ordinary nonresponse. For the separate DAOH90 outcome, death is assigned zero. Pair responses locally and share only approved aggregate summaries with Penn. Penn individual responses remain within its covered entity; identifiers, contact details and linkage keys are kept separately. Suppress small cells, avoid service rankings and acknowledge survival selection, differential response and loss to follow-up. Any expanded data flow or analysis requires prior ethics and governance review.


Work Package 4: Implementation and Pathway Translation
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This work package uses audit findings, descriptive PROM results and WP2 TTE findings to support local improvement and pathway development. Audit and PROM associations do not establish treatment effectiveness or identify subgroups that benefit causally from a strategy. The implementation process links approved evidence to service review, practical changes and subsequent evaluation, consistent with implementation science.[28, 29]
First, participating services review confidential audit feedback against agreed standards, with attention to diagnosis, initial pathway, source-control timing, escalation and available service capacity. Grade-specific denominators, compliance and missingness inform local quality-improvement priorities. Optional PROM summaries contribute the patient perspective. WP2 TTE findings may inform future pathway development only within their population, estimand and assumptions.
Second, local clinical and governance teams identify feasible improvements in workflows, staff training, access to services and documentation. Responsibilities and implementation arrangements are agreed locally. Audit feedback supports quality improvement and re-audit.[30, 31]
Third, approved findings may inform pathway guidance, workflow tools and educational materials adapted to local resources. Criteria for treatment selection or escalation must not be inferred from descriptive audit comparisons alone. Any new pathway or decision-support tool must undergo the appropriate clinical and institutional review before implementation; clinicians retain responsibility for individual care.[28, 31]
Feasibility, acceptability and adoption may be evaluated under the relevant implementation arrangements, with repeat measurement against agreed standards and local re-audit where indicated. Additional research outcomes or interventions require the appropriate protocol and approvals. Adaptation across healthcare systems should reflect differences in resources and services while retaining transparent definitions and accountable clinical oversight.[33–35]


Governance, Authorship, Dissemination, and Positioning
Governance
The Steering Group oversees coordination and protocol maintenance. The coordinating audit group maintains common standards, definitions, audit forms and aggregate templates; each service appoints a local audit lead responsible for classification, approvals, case identification, data quality and review of findings. Patient-level audit records and linkage information remain locally controlled. Penn coordinates and analyzes PROMs; participating sites retain responsibility for ethics, consent, staff training and secure data handling. The coordinating audit group does not direct clinical care or adjudicate treatment decisions.
Data integrity is supported by consecutive case ascertainment, standardized definitions, validation and local denominator reconciliation. Audit checks cover eligibility, TG18 grade, initial pathway, timing and each primary standard, with missingness and exclusions reported by service. PROM checks cover eligibility and response denominators, assessment timing, language, completeness, paired change and death separately. Coordinators review only the data they are authorized to receive. TTE completeness and missing-data rules apply to WP2 analyses and do not remove eligible cases from the core audit denominator.
The PI, Study Coordinator and Statistical Advisors oversee component-specific analysis plans, including WP2. Analytic decisions are documented prospectively, and oversight does not expand any component’s approved data access or analysis scope.
Authorship and Contributorship
Authorship for all SnapChole manuscripts will be assigned in accordance with the International Committee of Medical Journal Editors (ICMJE) criteria, which require substantial contributions to the work, drafting or critical revision of the manuscript, final approval of the version to be published, and accountability for all aspects of the work.[36] Contributorship will be reported using the Contributor Roles Taxonomy (CRediT), which provides a standardized framework for describing specific contributions to scholarly output, including roles such as Conceptualization, Methodology, Formal Analysis, Investigation, Data Curation, Writing the Original Draft, Writing in Review and Editing, Supervision, and Project Administration.[37–39]
A manuscript-specific Writing Team will be constituted for each primary and secondary analysis. Membership will include investigators who have made substantive intellectual contributions to study conception or design, data analysis or interpretation, and manuscript preparation. Writing Committee members will meet ICMJE criteria for authorship and will be listed as authors. The order of authorship will be determined by the Writing Team in consultation with the Steering Committee, based on the magnitude and nature of contributions, with explicit consideration of first and senior author roles. It is intended that the Study Co-ordinator will ordinarily take on the responsibility of First and Collaborating Author, except where a Writing Committee member proposes and executes a specific subgroup analysis. The Study PI will assume Senior Author responsibilities for all study outputs. Assignment of CRediT roles will be agreed upon prior to manuscript submission and will reflect actual contributions. Center-level investigators who contribute to patient enrollment, data acquisition, and local data validation but who do not meet full ICMJE criteria for authorship will be recognized as collaborators under a group authorship model (e.g., “the SnapChole Collaborative”). Their contributions will be formally acknowledged in a Collaborator Appendix, with attribution of relevant CRediT. This model aligns with established practices in multicenter surgical research and ensures appropriate recognition while preserving authorship standards.[12]
Final responsibility for drafting and submission rests with the Study PI and manuscript Writing Team. Every listed author must meet ICMJE criteria, approve the final manuscript and accept accountability. Contributors who do not meet all authorship criteria are acknowledged for their actual contributions; participation does not constitute implied author approval or authorization for additional data use. Contributors remain accountable for the accuracy of their contributions. The Steering Committee resolves authorship disputes under the study policy.
Dissemination
Study findings will be disseminated through peer-reviewed publications, presentations at international scientific meetings, and engagement with professional societies in emergency and hepatobiliary surgery. Manuscripts will be prepared in accordance with reporting guidelines for observational studies and causal inference analyses, including Strengthening the Reporting of Observational Studies in Epidemiology (STROBE), Transparent Reporting of Observational Studies Emulating a Target Trial (TARGET), Standards for Reporting Implementation Studies (StaRI) and any other relevant guidelines.
Audit findings are returned confidentially to services for local governance, improvement planning and re-audit. Collaborative audit and PROM reports use approved aggregates, suppress potentially identifying small cells and avoid service rankings or causal claims from descriptive comparisons. TTE reports state their estimands, assumptions, sensitivity analyses and limitations. Patient-level data are not shared under the audit specification; individual Penn PROM data remain within Penn Medicine. Further analyses, transfers or publications beyond the approved scope require prior classification, ethics and governance review.
Positioning
SnapChole combines a collaborative clinical audit, optional patient-reported outcomes and a three-arm target-trial emulation (WP2). The audit evaluates routine care against recognized standards; PROMs describe symptoms and recovery; WP2 presents all three pairwise contrasts from one common eligible population. Target trial emulation aligns eligibility, time zero, strategies, follow-up and analysis with an explicit target trial specification.[9, 16]
This architecture preserves the Grade II and III audit denominator, keeps questionnaire participation voluntary and separates descriptive reporting from causal inference. Treatment remains clinician-selected. Findings may support local improvement, patient-centered recovery assessment and comparative effectiveness research and implementation development.
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