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IRB Review and Risk Level Designation 
 
Application Type 
· Part 1 of our study has IRB approval.
· The IRB classification of Part 2 of our study is pending.
 
Risk Level 
· Minimal Risk 
Subject Contact 
· Part 1: No (limited to medical records review, biological specimen analysis, and/or data analysis) 
· Part 2: Yes (including phone, email or web contact)  
 
Funding 
· Unfunded student project 
 
Prior Approvals / Consent 
Part 1 of the study (retrospective review of tacrolimus levels after termination of posaconazole) has prior approval. Consent will be needed for part 2 of our project where we will be applying our dosing algorithm, based on our results from part 1, to eligible patients. Consent will be obtained via a written consent form and will be documented prior to initiating any screening or study procedures.
 
Study Synopsis 
 
The purpose of this study is to evaluate the impact of CYP3A5 polymorphisms on the dosing of tacrolimus (TAC) upon termination of posaconazole in lung transplant recipients. This study will be done in two parts. Part 1 (already IRB approved) is a retrospective chart review for UCSF lung transplant recipients on both posaconazole and TAC that were genotyped for CYP3A5 from 3/18/14-7/22/21. The primary outcome for part 1 is to develop a dosing algorithm that can be used for part 2. The secondary outcomes will be time to achieve therapeutic TAC trough and change in TAC dose‐corrected trough concentration (∆C/D) from posaconazole discontinuation to therapeutic TAC, incidence of acute rejections at 30 days after posaconazole termination, renal function, and incidence of seizures. 

Based on the data from part 1, a dosing algorithm will be created on how best to dose tacrolimus after discontinuation of posaconazole. This then leads us to part 2 of the study where we aim to implement our proposed algorithm on a set of UCSF lung transplant recipients who are intermediate or extensive CYP3A5 metabolizers in order to validate , assess appropriateness, and modify the algorithm if necessary.  The primary outcome for part 2 will be time to achieve therapeutic TAC trough upon posaconazole termination.  The secondary outcomes include dose to trough ratio at therapeutic TAC trough, incidence of acute rejection at 30 days after posaconazole termination renal function, and incidence of seizures.

  
Background and Significance 
 
Tacrolimus (TAC) is the backbone of immunosuppression to maintain lung allograft viability after lung transplant. To optimize allograft survival and to prevent toxicity, therapeutic drug monitoring of TAC is standard of care.1,2 However, there is considerably high intra- and inter-individual variability in TAC pharmacokinetics (PK), resulting in different drug concentration-time profiles in patients over time.3 This makes it difficult to  precisely predict each patient’s specific dosage requirement in order to reach a therapeutic TAC trough. One significant variable that impacts the inter-individual variability of TAC PK is the presence of CYP3A5 genotype polymorphism.3 TAC is metabolized in the liver via CYP3A4, CYP3A5 and ABCB1. Studies show that the CYP3A5 phenotype is most consistently associated with variability in TAC PK.3 Patients with the CYP3A5 *1/*3 (intermediate metabolizers (IM)) or CYP3A5 *1/*1 (extensive metabolizers (EM)) have decreased dose-adjusted trough concentrations of tacrolimus as compared with those who are CYP3A5 nonexpressers *3/*3 (poor metabolizers (PM)).4 Because of this variability, the Clinical Pharmacogenetics Implementation Consortium (CPIC) Guidelines recommend increasing TAC dose by 1.5-2 times in IM and EM metabolizers.5  

A further layer of complexity occurs when transplant patients are concurrently started on strong CYP3A4 inhibitors and inducers. At the University of California, San Francisco (UCSF), lung transplant recipients receive posaconazole, a major CYP3A4 inhibitor, as a prophylactic regimen for aspergillosis for the first two months post-transplant. Due to the CYP3A4 drug interactions, TAC dose adjustments are required after discontinuing posaconazole.6 Patients who are CYP3A5 intermediate or extensive metabolizers may take a longer time to reach therapeutic TAC compared to non-expressers, which increases the risk for organ rejection. Current literature has assessed TAC dose adjustments with posaconazole initiation; however, there are limited studies on TAC dose adjustment after posaconazole termination. 7,8 

To reduce the risk of rejection and  improve patient outcomes, we are looking to develop a TAC dosing algorithm for lung transplant recipients with CYP3A5 IM or EM genotypes after posaconazole termination. The algorithm will be developed after reviewing previous TAC dose and trough level trends via retrospective chart review. The goal of this algorithm is to reduce the time to therapeutic TAC. 

Once our algorithm is created based on the retrospective chart review, the next phase of our study is to  prospectively validate the efficacy of the dosing algorithm. We will apply our proposed algorithm to current UCSF lung transplant recipients with CYP3A5 polymorphisms on concurrent TAC who are going to discontinue posaconazole. The primary endpoint would be to reduce the time to therapeutic TAC . Based on the results of this study, we could significantly reduce the risk of rejection and help improve patient outcomes in transplant recipients with CYP3A5 polymorphisms.

 
Research Methods 
 
Study Site: This study will take place at UCSF Medical Center, Parnassus Campus
 
Study Design: Part 1 of our study will be a retrospective chart review. Part 2 of our study will be a prospective cohort study utilizing chart review. 
 
Hypothesis: The implementation of our proposed dosing algorithm on lung transplant recipients will reduce time to therapeutic TAC upon Posaconazole termination. 
 
Study Subjects: 
· Inclusion:
· Lung Transplant recipients on both posaconazole and tacrolimus
· Patients with CYP3A5 *3/*3, *1/*3, *1/*1 diplotype
· Exclusion: 
· Adults unable to consent
· Patients who do not have CYP3A5 polymorphism data
· Patients on posaconazole suspension (weaker CYP3A4 inhibition due to reduced absorption)
· Patients on concurrent strong CYP3A4 inhibitor/inducing medications
Procedures Involved 
Part 1 of our study includes retrospectively chart reviewing time to therapeutic TAC levels for patients once patients discontinued on posaconazole. This chart review will then help to inform the design of a dosing algorithm. Our patient population is UCSF lung transplant recipients on TAC and posaconazole from 3/18/14- 7/22/21 who have been genotyped for CYP3A5. We will develop this dosing algorithm by looking at change in TAC dose‐corrected trough concentration (∆C/D) from post-posaconazole discontinuation to therapeutic TAC for each CYP3A5 diplotype. 

After our dosing algorithm is created, we will then prospectively validate its efficacy and clinical impact. Our proposed algorithm will be applied to UCSF lung transplant recipients who have had a transplant from 7/23/21 to present with CYP3A5 polymorphisms on concurrent TAC and posaconazole. Eligible patients will be consented into our study via a written consent form and will be documented prior to initiating any study procedures. After consent is obtained we will do an interim analysis to assess the algorithm and make changes if necessary.  

 
Outcomes 
 
 Part 1 Primary Outcomes: 
·  Development of dosing algorithm

Part 1 Secondary Outcomes: 
· Time to achieve therapeutic TAC trough upon posaconazole termination​
· Change in TAC dose‐corrected trough concentration (∆C/D) from post-posaconazole discontinuation to therapeutic TAC
· Incidence of acute rejections at 30 days after posaconazole termination
· Safety Outcomes: Patient renal function (Monitor Scr at the time posaconazole is discontinued and at the time TAC therapeutic again) and incidence of seizures

Part 2 Primary Outcomes: 
· Time to achieve therapeutic TAC trough upon posaconazole termination​

Part 2 Secondary Outcomes: 
· Change in TAC dose‐corrected trough concentration (∆C/D) from from post-posaconazole discontinuation to therapeutic TAC 
· Incidence of acute rejections at 30 days after posaconazole termination
· Safety Outcomes: Patient renal function (Monitor Scr at the time posaconazole is discontinued and at the time TAC therapeutic again)  and incidence of seizures
 
Data Analysis Plan  
 
Sample Size Calculation: 
We estimate that we need ~10 patients per CYP genotype to reach power. We will use an unpaired T-test where the effect size for our study is 5 days, the estimated standard deviation is 1.75 days, alpha (two sided)=0.05, beta 0.20. 

Predictor Variable: CYP3A5 genotype
Outcome Variable: Time to therapeutic TAC
Null Hypothesis: There is no difference in time to TAC in patients among CYP3A5 subtype.
Alternative Hypothesis: There is a difference in time to TAC in patients among CYP3A5 subtype.

· Effect size = 5 days
· Range 7 days
· Estimated SD= 1.75
· E/SD= 5 days/1.75 days = 2.85
· alpha (two-sided) = .05 
· beta = 1 – 0.80 = 0.20 
· PREDICTOR=dichotomous, OUTCOME=continuous > test= unpaired t test
· Sample Size needed= N=10

Statistical Analysis: 
· A paired T-Test will be performed that will analyze change in TAC dose‐corrected trough concentration (∆C/D) from post-posaconazole discontinuation to therapeutic TAC. This test will be used to develop the dosing algorithm as it will assess the magnitude of TAC dose increase is needed.
Patients will serve as their own controls for this test.
· Unpaired T-Test will be performed on time to therapeutic TAC amongst the different CYP3A5 phenotype groups. 
 
Data Management & Security Plan 
 
For part 1 of our project data will be collected between 3/18/14- 7/22/21. For part 2 of our project data will be collected between 7/23/21- Present. All data collection will be done by a pharmacy resident. Data from the electronic medical record (APeX) will be collected, de-identified, and inputted into an encrypted Excel Spreadsheet. Only principal investigators, research coordinators will have access to the Excel spreadsheet. 
 
Potential Confounders:
Concurrent CY3A4 inducers/inhibitors- We will exclude these patients from our study

Frequency of TAC level monitoring inpatient vs outpatient- Patients may be monitored more frequently inpatient. We will create a standardized protocol for patients in the prospective portion of our study so that the frequency of TAC trough monitoring will be uniform.  

Utility of the Study:
The results of my study have the potential to reduce the risk of rejection and to improve patient outcomes in lung transplant recipients. Furthermore, if my dosing algorithm is efficacious it has the potential to be implemented in lung transplant centers nationwide. 
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Appendices 
 
	TAC
	Tacrolimus

	PM
	Poor Metabolizer

	IM
	Intermediate Metabolizer

	EM
	Extensive Metabolizer

	PK
	Pharmacokinetics

	CPIC
	Clinical Pharmacogenetics Implementation Consortium

	UCSF
	University of California, San Francisco




PART 1: 
Design Dosing Algorithm

Retrospective Chart Review

Patient population: UCSF Lung Transplant recipients on both posaconazole and tacrolimus from 3/18/14- 7/22/21 who have CYP3A5 diplotype

Developing the algorithm: We will use ∆C/D from from post-posaconazole discontinuation to therapeutic TAC


PART 2: 
Apply/Test Dosing Algorithm on Current UCSF Lung Tranplant Recipients

Prospective chart review

Patient Population: UCSF Lung Transplant recipients on both posaconzole and tacrolimus 7/23/21-Present who have CYP3A5 diplotype


PART 3:
Evaluate Dosing Algorithnm

Implementation of Algorithm: 

Perform interim analysis and make changes if neccesary


