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la. BE/PK Study Quality (100%) 27.00

Domain 2: Real-World Outcomes (24%) 24.00

2a. RWE Quality (29%) 6,96
2b. Population Relevance (24%)
2¢. Long-Term Outcomes (22%)

2d. Dosage Form Switching Outcomes (13%)

2e. Patient-Centered Outcomes (12%)

3a. PV System Maturity (26%) < | 3.90
3b. ADR Reporting Volume (18%) < ‘ 270
3¢. Risk Management Plan (28%) ‘ 420
3d. Safety Signals & Recalls (13%) - | 195
3e. Safety Communication (15%) < 225

4a. CoA & Impurities Profile (37%)
4b. Stability Data (32%)
4c. Formulation & Physical Quality (5%)

4d. Manufacturing Standards (26%)

Domain 5: Supply Reliability (11%) _ 11.00

5a. Track Record (39%) 1 429
5h. Supply Capacity & Lead Time (37%) 4.07
Sc. Contract Terms & Warranty (24%) 264
T u T T T T
0 5 10 15 20 25 30

Overall Weight (Domain weight = Criterion weight, total = 100)

s 1: Overall weights of the five MCDA domains.
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EXECUTIVE SUMMARY

Tacrolimus remains the cornerstone calcineurin inhibitor in kidney-transplant
maintenance therapy in Thailand, but its narrow therapeutic index and substantial intra-patient
variability mean that even modest differences between products can translate into clinically
meaningful consequences for graft survival. As generic tacrolimus formulations become more
widely available, hospital Pharmacy and Therapeutics Committees face procurement decisions
that carry direct implications for transplant outcomes, yet existing purchasing frameworks were
not designed to capture the specific risks this drug class presents. A selection process anchored
primarily in acquisition cost therefore leaves a critical gap between regulatory approval and the

level of assurance clinicians need before a product enters a transplant patient's regimen.

To close this gap, a structured three-phase process was undertaken to develop a Value-
Based Procurement (VBP) framework tailored specifically to generic tacrolimus. The process
began with a literature review of the clinical and regulatory literature, followed by an advisory
board of transplant physicians and hospital pharmacists convened to define the framework's
scope, and concluded with a consensus workshop in which hospital pharmacists from
institutions across Thailand using Multi-Criteria Decision Analysis (MCDA) in accordance
with The Professional Society for Health Economics and Outcomes Research (ISPOR)
methodology. This white paper presents the resulting framework, including the following key

recommendations.
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I Key recommendations:

e Treat bioequivalence, manufacturing compliance, and impurity documentation as
non-negotiable gating requirements rather than graded scoring factors, given the
clinical consequences of under- or over-exposure in a narrow therapeutic index drug.

e Give meaningful consideration to real-world outcomes and population-relevant
evidence, with particular attention to Thai- and Asian-specific data given documented
differences in CYP3AS genotype distribution and their influence on tacrolimus dosing.

e Adopt a minimum-quality-threshold model in place of a fixed performance-to-
price ratio, so that acquisition cost is considered only among products that have already
cleared a defined composite MCDA score, recommended at least a 75-point threshold,
keeping cost a secondary rather than primary determinant of selection.

e Standardize this evaluation nationally, replacing the fragmented, budget-driven
criteria currently used across institutions, beginning with tacrolimus before extending

the approach to other immunosuppressive agents.

Grounded in the consensus of the expert panel, the resulting MCDA tool distributes

evaluation weight across five domains with the full weighting structure presented in Figure 1.

Value-Based Procurement Framework 7
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Domain 2: Real-World Outcomes (24%) 24.00

2a. RWE Quality (29%)
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Figure 1: Overall weights of the five MCDA domains.
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BACKGROUND

Kidney transplantation is the most frequently performed solid-organ transplantation in
Thailand (1). Tacrolimus has become a preferred calcineurin inhibitor component of kidney-
transplant maintenance therapy based on robust evidence from pivotal randomized trials.
Notably, the SYMPHONY trial demonstrated that a low-dose tacrolimus-based regimen
achieved superior 12-month renal function, lower biopsy-proven acute rejection, and higher
graft survival compared with cyclosporine- or sirolimus-based regimens in 1,645 de novo
recipients. These findings contributed substantially to the widespread adoption of tacrolimus-
based maintenance regimens, although contemporary practice also reflects subsequent
evidence, guidelines, toxicity considerations, and individualized risk assessment (2, 3).
Consequently, the Thai Transplant Care Guideline (TTC 4, 2025) strongly recommends the
triple regimen of tacrolimus, a mycophenolate preparation, and corticosteroids as the standard

maintenance therapy (4).

Tacrolimus is a narrow therapeutic index (NTI) immunosuppressant for which small
fluctuations in systemic exposure can lead to severe clinical consequences. Underexposure may
increase the risk of acute or chronic graft rejection, whereas overexposure may cause
nephrotoxicity and other dose-related adverse effects. Because tacrolimus exposure is
influenced by formulation, food intake, drug interactions, organ function, adherence, and
pharmacogenetic factors, routine therapeutic drug monitoring (TDM) is essential to

individualize dosing (5-7).

Beyond inter-individual variability, tacrolimus exhibits substantial intra-patient
variability (IPV), defined as the fluctuation of drug exposure within the same patient over time.
In a multicenter cohort of more than 6,600 deceased-donor kidney-transplant recipients,

approximately one-third had late tacrolimus IPV of at least 30%. Compared with patients with

Value-Based Procurement Framework 9



IPV below 30%, graft-loss risk was 32% higher among those with IPV of 30-44% and 66%
higher among those with IPV of at least 45%. These findings indicate that maintaining stable
exposure, rather than merely achieving an isolated therapeutic trough concentration, is

clinically important (8).

Pharmacogenetic variation further contributes to variability in tacrolimus dose
requirements. Individuals carrying the functional CYP3AS5*1 allele express CYP3AS and
generally clear tacrolimus more rapidly than CYP3A5*3/*3 non-expressers, often requiring
higher doses to achieve comparable trough concentrations. In a Thai kidney-transplant cohort,
CYP3AS5 genotype was associated with tacrolimus exposure and dose requirements; patients
with the CYP3A5*1/*1 genotype required higher doses during the early post-transplant period
than patients with *1/*3 or *3/*3 genotypes. These findings support the importance of TDM
and caution against assuming that tacrolimus exposure is uniform across patients or populations

(9-11).

This complex pharmacological profile distinguishes tacrolimus from conventional oral
small-molecule medications in generic substitution and procurement; a distinction already
reflected in international policy. Several European countries, including the United Kingdom,
Spain, Denmark, Germany, and Norway, continue to classify tacrolimus as a non-substitutable
medication. Similarly, both the European Society for Organ Transplantation (ESOT) and the
European Medicines Agency (EMA) recommend close therapeutic monitoring whenever
patients are switched between branded and generic tacrolimus formulations (12-17). This
caution is not merely theoretical. In 2023, twelve years after its initial approval, the U.S. Food
and Drug Administration (FDA) revised the therapeutic equivalence rating of Accord

Healthcare Inc.'s tacrolimus product from AB to BX (18).
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Bioequivalent generic products can offer genuine cost savings, but selection cannot rely
on acquisition price or bioequivalence study results alone; procurement must also account for
strict bioequivalence standards (e.g., narrowed therapeutic equivalence margins),
pharmacovigilance, local bioavailability data in Asian and Thai populations, and supply

continuity, to prevent the involuntary brand switching that TTC 4 strictly discourages (4).

The clinical stakes of substitution are reflected in cost data as well. Hauch et al. (2015)
found that, in the first year after transplantation, patients receiving generic tacrolimus required
significantly more dose adjustments than those receiving the branded formulation (5.42 vs.
3.59 dose changes; p = 0.038) and experienced a higher incidence of acute rejection (23.1% vs.
10.2%; p = 0.024). The estimated USD 18,000 saved on drug acquisition was outweighed by
the USD 652,862 in costs from managing the resulting rejection episodes, demonstrating that
lower acquisition costs may not necessarily translate into overall healthcare savings once

downstream clinical consequences are considered (19).

An analogous cost asymmetry is evident within the Thai context. A Thai cost-utility
analysis of kidney transplantation at a major transplant center reported that the cost of a kidney
transplant procedure ranges from USD 7,816 for preemptive living-related transplantation to
USD 13,908 for non-preemptive deceased-donor transplantation, while ongoing hemodialysis
costs an estimated USD 13,734 annually (20). Where rejection precipitates graft failure, a
patient requiring re-transplantation therefore incurs not only the cost of a subsequent transplant
procedure but also the cumulative cost of interim dialysis during the wait for a donor organ, a
wait of approximately five years for deceased-donor transplantation in the Thai context (20,
21). Combined, these downstream costs may substantially exceed the incremental acquisition-
cost savings typically realized from substituting a lower-cost generic immunosuppressant,

underscoring the limitations of price-based procurement as a sole basis for selection.

Value-Based Procurement Framework 11



Taken together, the clinical stakes of therapeutic inequivalence and the downstream
costs of complications underscore the inadequacy of acquisition price as a standalone
procurement criterion. Therefore, this white paper documents the development of a Value-
Based Procurement (VBP) Framework specifically tailored to generic tacrolimus procurement
in the Thai healthcare context. Its structural design incorporates the Most Economically
Advantageous Tender (MEAT) framework and Multi-Criteria Decision Analysis (MCDA),
developed through a formal consensus process among practicing hospital pharmacists from
across the country, to give hospital Pharmacy and Therapeutics Committees (PTC)
scientifically grounded, TTC 4-aligned criteria that safeguard long-term graft survival and

patient safety over lowest-cost purchasing.

Value-Based Procurement Framework 12



METHODOLOGY

THE THREE-PHASE CONSENSUS DEVELOPMENT PROCESS
This study employed a mixed-methods approach to ensure a comprehensive and
operationally acceptable framework. The research was conducted through the following three

key phases:

PHASE 1: LITERATURE REVIEW & REGULATORY REVIEW

An extensive review of existing literature, clinical practice guidelines, and regulatory
documents was conducted to establish the scientific foundation and policy context for the

framework.

PHASE 2: ADVISORY BOARD MEETING

An expert advisory panel, comprising transplant physicians and specialist pharmacists
from 10 institutions, was convened on 30 May 2026 to critically assess the limitations of the
current procurement model for immunosuppressive agents, confirm existing challenges in the
Thai transplant care system, and establish the critical need for developing a Patient Value-

Based Procurement framework aligned with the TTC 4 (2025) guidelines (4).

PHASE 3: MCDA CONSENSUS WORKSHOP

An expert consensus workshop, including 29 specialist hospital pharmacists from 14
institutions across Thailand, was convened on 12 July 2026. The workshop was organized to
develop and ratify an MCDA-based Value-Based Procurement framework tailored to the
selection of tacrolimus within Thailand's healthcare system. The workshop utilized MCDA
methodology in accordance with International Society for Pharmacoeconomics and Outcomes

Research (ISPOR) guidelines.
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FRAMEWORK & RESULTS

TTC4 RECOMMENDATIONS ON TACROLIMUS

The Thai Transplant Care Guidelines 4 recommended a triple regimen of tacrolimus,
mycophenolic acid, and corticosteroids as the standard maintenance regimen for adult kidney-
transplant recipients and strongly recommended TDM of calcineurin inhibitors. Close
monitoring of tacrolimus trough concentrations is mandatory during the early post-transplant
phase and following any clinical changes, dose adjustments, or product substitutions.
Additionally, CYP3AS5 pharmacogenomic testing may be considered to guide initial dosing,
particularly given the high prevalence of CYP3AS expressers in the Thai population (4). These
clinical recommendations directly impact procurement policies, because TTC 4 identifies
product switching as circumstances requiring renewed TDM. Consequently, procurement
decisions should look beyond acquisition price and minimum regulatory registration.
Evaluating formulation consistency, rigorous bioequivalence (BE) evidence, population-
specific pharmacokinetic data, supply stability, and post-marketing surveillance is critical to

mitigate the clinical risks associated with tacrolimus’s NTI and high IPV.

To address these challenges, the expert transplant pharmacists meeting convened to
develop a consensus-driven VBP framework tailored to the Thai healthcare setting. Utilizing
MCDA through iterative, anonymous voting rounds followed by structured discussions, the
panel subsequently reached unanimous consensus on the framework’s five-domain structural

evaluation model as presented in Figure 1, Table 1, and Table 2.
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MCDA RESULTS

B Domain 1: Therapeutic equivalence
B Domain 2: Real-world outcomes
Domain 3: Pharmacovigilance

B Domain 4: Product quality

Domain 5: Supply reliability

15%

Figure 1: Overall Weights of Domains

Therapeutic equivalence (27%) and Real-world outcomes (24%) receive the two
highest weights, together making up 51% of the total score. As intra-patient variability in NTI
drug drives graft loss, evidence that a candidate product matches the reference product, and
performs consistently in real-world Thai/Asian use, is more important than for a typical generic.
Product quality is weighted third, at 23%, because tacrolimus's clinical performance is highly
sensitive to manufacturing consistency: a batch-to-batch impurity or stability problem can
directly cause TDM instability, which is less likely for a drug with a wider therapeutic index.
Pharmacovigilance (15%) and Supply reliability (11%) receive lower weights. Both remain
part of the score, but they are weighted below the three domains that most directly determine

whether the drug behaves predictably in a given patient.
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Table 1: Weighting and relative contribution of criteria.

Domain / Criteria Weight within domain Overall weight
Domain 1: Therapeutic equivalence (27%)
la. BE/PK study quality 100% 27.00%

Domain 2: Real-world outcomes (24%)

2a. RWE quality 29% 6.96%
2b. Population relevance 24% 5.76%
2c. Long-term outcomes 22% 5.28%
2d. Dosage form switching outcomes 13% 3.12%
2e. Patient-centered outcomes 12% 2.88%

Domain 3: Pharmacovigilance (15%)

3a. PV system maturity 26% 3.90%
3b. ADR reporting volume 18% 2.70%
3c. Risk management plan 28% 4.20%
3d. Safety signals and product recalls 13% 1.95%
3e. Safety communication 15% 2.25%

Domain 4: Product Quality (23%)

4a. Certificate of Analysis & impurities profile 37% 8.51%
4b. Stability data 32% 7.36%
4c. Formulation & physical quality 5% 1.15%
4d. Manufacturing standards 26% 5.98%

Domain 5: Supply Reliability (11%)

5a. Track record 39% 4.29%
Sb. Supply capacity and lead time 37% 4.07%
5c. Contract terms and warranty 24% 2.64%

Value-Based Procurement Framework



KNOCK-OUT CRITERIA FOR TACROLIMUS SCORING

During the consensus workshop, panelists agreed that certain failures in the scoring tool
represent unacceptable risk and should trigger automatic exclusion (“knock-out™) rather than
being treated as low scores. These criteria apply to three domains where the absence of
adequate evidence or documented non-compliance cannot be offset by strong performance in

other domains.

Criterion la

Therapeutic Equivalence:

A product is excluded from scoring if **any** of the following conditions are met:

e No systematic BE or PK comparability report is available.

¢ Only non-comparative PK data are provided, or PK data are derived from a
non-comparable product.

e There is documented prior material objection from a regulatory authority
regarding the product’s BE/PK profile.

e There is evidence that the product has failed to meet BE criteria in a relevant
study.

e The manufacturer refuses to provide BE/PK data in a manner that prevents

transparent assessment.

Value-Based Procurement Framework 17



Criterion 4a

Certificate of Analysis & Impurities Profile:

For NTI products, the following CoA-related scenarios are designated as knock-out
criteria:

e The CoA reports only “conforms/pass” without numerical impurity values, or
provides only total impurities without a breakdown by individual impurity
species.

e The CoA is missing key safety-relevant data, such as elemental impurities, or
shows batches near specification limits or out-of-specification without adequate
explanation.

e The manufacturer cannot supply a CoA for commercially distributed batches, or

has a documented history of chronic impurity problems.

Criterion 4d

Manufacturing Standards:

A product is excluded from scoring if **any** of the following conditions apply:
e There is no valid Good Manufacturing Practice (GMP) certificate for the
manufacturing site.
e The manufacturing site’s GMP certification has been revoked.
e There is documented evidence of GMP non-compliance that poses a patient safety

risk.

e There is evidence that the product has failed to meet BE criteria in a relevant
study.
e The manufacturer refuses to provide BE/PK data in a manner that prevents

transparent assessment.

Value-Based Procurement Framework 18



Across all three criteria, the panel emphasized that these are not situations where a
lower score appropriately reflects lower quality of evidence. Instead, they represent critical
evidence gaps or compliance failures that pose unacceptable risk for NTI products.
Accordingly, they are treated as disqualifying conditions within the MCDA framework,
distinct from the remainder of the tool, which is designed to weigh relative strengths and

weaknesses across domains.

THE FINAL MCDA TOOL

The distribution of weights within the final MCDA tool (Table 2) reveals a deliberate
concentration of scoring authority in a small number of high-stakes criteria. Most notably,
Domain 1 (Therapeutic Equivalence) consists of a single criterion, BE/PK Study Quality,
which alone carries the entire 27% domain weight and represents the highest-weighted
individual criterion in the framework, exceeding even the top-weighted criterion within
Product Quality (Certificate of Analysis & Impurities Profile, 8.51%) by more than threefold.
This design reflects the panel's position that, for an NTI drug such as tacrolimus, no
combination of favorable evidence in other domains can offset an inadequately demonstrated
bioequivalence profile: a product that performs strongly on real-world outcomes,
pharmacovigilance, or supply reliability cannot compensate for a marginal or absent BE/PK
dataset. In effect, Criterion la functions as a de facto second gatekeeping mechanism alongside
the formal knock-out criteria, even though it remains part of the graded scoring system rather

than a strict exclusion rule.

Beyond Domain 1, the internal weighting pattern across the remaining four domains
points to a consistent underlying logic: within each domain, the panel assigned the greatest
internal weight to the criterion most directly tied to patient safety or graft outcome, rather than

to operational or administrative considerations. RWE Quality (29%) leads Domain 2, Risk
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Management Plan (28%) leads Domain 3, Certificate of Analysis & Impurities Profile (37%)
leads Domain 4, and Track Record (39%) leads Domain 5. By contrast, criteria addressing
softer or harder-to-verify dimensions, such as Patient-Centered Outcomes (12%) in Domain 2
and Formulation & Physical Quality (5%) in Domain 4, received comparatively modest internal
weight, as such evidence is less consistently available at the time of tendering. Taken together,
the weighting structure of the Final MCDA tool operationalizes the framework’s stated priority
of safeguarding long-term graft survival and patient safety over administrative convenience,
while still preserving a defined, if modest, role for operational and commercial considerations

such as supply reliability and contract terms.
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Table 2: Final MCDA tool.

Domain 1: Therapeutic Equivalence — 27%

Criterion Tier
1a. BE/PK Study 100%
Quality

Weight 100% - Max 27

50%

Value-Based Procurement Framework

Evidence description

BE/PK study designed per FDA Product-Specific Guidance (PSG) e.g.,
tacrolimus, cyclosporine), consistent with [CH M13A and NTI-drug
requirements. Uses an appropriate replicate crossover design (e.g., 3-
period/3-sequence or 4-period/2-sequence) to assess intra-subject
variability and support the tightened BE acceptance range; no
concomitant medication affecting drug levels is used.

Includes both fasted and fed condition studies, since food affects the
drug's bioavailability.

Acceptance range applied to AUC0-72 (reflecting tacrolimus's long
half-life) and Cmax as specified in the applicable guideline, with all key
parameters passing.

Sample size n > 36 (per a power analysis appropriate for NTI and/or
highly variable drugs) in Thai patients.

Includes additional assessment relevant to real-world use, such as steady-
state PK or trough-level data in transplant patients switched from
innovator to generic, showing no adverse effect on graft function. The
BE/PK study report is complete (protocol, analytical method validation,
statistical analysis) and has been certified by a regulatory authority or a
credible academic journal. Score: 27

BE/PK study designed per FDA Product-Specific Guidance (PSG) (e.g.,
tacrolimus, cyclosporine), consistent with ICH M13A and NTI-drug
requirements. Uses an appropriate replicate crossover design (e.g., 3-
period/3-sequence or 4-period/2-sequence) to assess intra-subject
variability and support the tightened BE acceptance range; no interacting
concomitant medication, and both fasted and fed condition studies.
Acceptance range applied to AUC and Cmax as specified in the
applicable guideline, with all key parameters passing.

Sample size sufficient (n > 36) per an appropriate power analysis, in
Thai patients.

Includes additional assessment relevant to real-world use, such as steady-
state PK or trough-level data in transplant patients switched from
innovator to generic, showing no adverse effect on graft function. The
BE/PK study report is complete (protocol, analytical method validation,
statistical analysis) and has been certified by a regulatory authority or a
credible academic journal. Score: 20.25

BE/PK study designed per FDA Product-Specific Guidance (PSG) e.g.,
tacrolimus, cyclosporine), consistent with ICH M13A and NTI-drug
requirements. Uses an appropriate replicate crossover design (e.g., 3-
period/3-sequence or 4-period/2-sequence) to assess intra-subject
variability and support the tightened BE acceptance range; no
concomitant medication affecting drug levels is used. Includes both
fasted and fed condition studies, since food affects the drug's
bioavailability.
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Domain 1: Therapeutic Equivalence — 27%

Criterion Tier

25%

Value-Based Procurement Framework

Evidence description

Acceptance range applied to AUC and Cmax as specified in the
applicable guideline, with all key parameters passing.

Sample size sufficient (n > 36) per a power analysis appropriate for NTI
and/or highly variable drugs, conducted in a foreign population with a
population structure similar to Thai patients. In addition, the submission
includes a supplementary BE study conducted in Thai patients or a Thai
population, meeting at minimum standard of 25% tier (a full BE study
per ASEAN, EMA, or Thai FDA standards (a product-specific PSG is
not required), using a standard 2x2 crossover design or an appropriate
replicate design per ICH M13A with a clearly stated rationale; both
fasted and fed condition studies; a 90% CI of AUC and Cmax within
80.00—125.00%, supported by academic discussion of why this range is
appropriate for the immunosuppressant in question; and a sample size of
n > 24 with the calculation explained on statistical grounds.)

Includes additional assessment relevant to real-world use, such as steady-
state PK or trough-level data in transplant patients switched from
innovator to generic, showing no adverse effect on graft function. The
BE/PK study report is complete (protocol, analytical method validation,
statistical analysis) and has been certified by a regulatory authority or a
credible academic journal. Score: 13.5

Full BE study conducted per ASEAN, EMA, or Thai FDA standards
consistent with current guidelines, without requiring a product-specific
PSG. Uses a standard 2x2 crossover design, or an appropriate replicate
design per ICH M13A with a clearly stated rationale; no interacting
concomitant medication is used. Includes both fasted and fed condition
studies.

Acceptance range: 90% CI of AUC and Cmax falls within 80.00—
125.00%, supported by academic discussion of why this range is
appropriate for the immunosuppressant in question.

Sample size n > 24 in Thai patients, with the sample-size calculation
explained on statistical grounds. Complete analytical method validation
(accuracy, precision, stability) per FDA Bioanalytical Method Validation
guidance. Steady-state or comparative TDM data may not yet be
available, but the submission is supported by a good-quality RCT/PK
study. Certified by a regulatory authority or credible academic journal,
with a BE study in Thai patients or population conducted in a study
format different from those described above. Score: 6.75
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Domain 2: Real-World Outcomes — 24%

Criterion Tier

2a. RWE quality 100%

Weight 29% - Max 6.96

50%
25%
0%
2b. Population 100%
relevance
Weight 24% - Max 5.76
50%
25%
0%
2c¢. Long-term 100%
outcomes
Weight 22% - Max 5.28
50%

Value-Based Procurement Framework

Evidence description

Systematic review/meta-analysis (incl. network meta-analysis)
evaluating the impact of immunosuppressant switching on graft survival,
rejection, or safety, published in a high-impact journal (Lancet, BMJ,
JAMA); or an IPD meta-analysis / large multi-country registry. Score:
6.96

> 2 RCTs, or a pragmatic RCT comparing innovator vs. generic,
published in a Q1/Q2 transplant/immunology journal; supported by a
large observational cohort/registry. Score: 5.22

A single RCT, or a moderate-sized cohort study/registry (hundreds of
patients), using basic statistical methods (Kaplan—Meier, Cox
regression); overall evidence indicates the generic is non-inferior. Score:
3.48

Only a small prospective cohort or single-center registry, without a clear
comparison to the innovator. Score: 1.74

No RCT, cohort, registry, or systematic review addressing graft survival
or long-term safety. No score awarded.

Data from a Thai transplant registry or a Southeast Asian cohort with
similar population structure and TDM access. Score: 5.76

Data from other Asian countries (Japan, China, South Korea, Taiwan,
Singapore) using a similar immunosuppressant regimen. Score: 4.32

Evidence mostly from the US/EU, with a reasonable rationale for
extrapolating to Thai/Asian patients. Score: 2.88

Data from a substantially different population (e.g., pediatric-only data
when the hospital uses it in adults, or a different indication). Score: 1.44

No clinical evidence that can reasonably be extrapolated to the hospital's
patient population. No score awarded.

Outcomes (graft survival, patient survival, chronic rejection,
malignancy) followed > 60 months; uses survival analysis and reports
hazard ratio/relative risk; kidney graft survival rate > 80%. Score: 5.28

Outcomes (graft survival, patient survival, chronic rejection,
malignancy) followed > 12 months; with a kidney graft survival rate of >
90%, and post-transplant patient survival rates > 70% for liver
transplantation and > 40% for heart transplantation, respectively. Score:
2.64
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0%

2d. Dosage form 100%

switching outcomes
Weight 13% - Max 3.12

50%

0%

2e. Patient-centered 100%

outcomes

Weight 12% - Max 2.88

50%
25%

0%

Value-Based Procurement Framework

No real-world clinical outcome follow-up data. No score awarded.

> 12-month outcome data (graft survival, patient survival, chronic
rejection, malignancy) confirming interchangeability when switching
between capsule and prolonged-release capsule formulations of
tacrolimus available in Thailand. Score: 3.12

PK-based interchangeability data confirming switching among IV,
capsule, and prolonged-release capsule formulations available in
Thailand. Score: 1.56

No switching-study data found. No score awarded

PRO measured with a validated instrument (SF-36, EQ-5D, kidney-
transplant-specific QoL scale or equivalent tools); adherence quantified
(MPR, PDC). Score: 2.88

QoL /satisfaction assessed with a structured questionnaire, even if not an
internationally validated tool. Score: 2.16

Indirect adherence data (prescription refill, clinic attendance) without
quantitative measurement. Score: 1.44

Only a statement that the patient "tolerated the drug well," with no
defined measurement method. Score: (.72

No PRO, QoL, or adherence data for the product. No score awarded.
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Domain 3: Pharmacovigilance — 15%

Criterion Tier

3a. PV system maturity 100%

Weight 26% - Max 3.9

50%
25%
0%
3b. ADR reporting 100%
volume
Weight 18% - Max 2.7
50%
25%
0%
3c. Risk management 100%
plan
Weight 28% - Max 4.2
50%

Value-Based Procurement Framework

Evidence description

Complete PSMF per EU GVP Module I-II and Thai FDA requirements;
formally appointed QPPV; PV system covers both active and passive

surveillance for immunosuppressant-specific signals; PSUR/PBRER
submitted on time; PV QA audits and CAPA in place. Score: 3.9

PSMF covers the core structure, but some documentation is incomplete;
QPPV is functioning but signal assessment is more reactive than
proactive. Score: 3.93

Basic PV system and responsible personnel in place, but no full PSMF;
no plan for immunosuppressant-specific signals. Score: 1.95

Only a PV framework/SOP outline that hasn't been updated; ADR
reporting is ad hoc. Score: 0.98

No evidence of a PV system, PSMF, or PV personnel; no structure to
support ADR reporting. No score awarded.

>100 reports/year (relative to market share); consistently submitted to
HPVC/FAERS/VigiBase; systematic disproportionality analysis (ROR)
and signal detection. Score: 2.7

~50-100 reports/year, submitted consistently with appropriate follow-up.
Score: 2.03

~10-50 reports/year or inconsistent reporting; mainly passive
spontaneous reporting. Score: 1.35

<10 reports/year despite reasonable market share; lacking qualitative
detail. Score: 0.68

No ADR reports in major databases despite real-world use. No score
awarded.

RMP per EMA GVP Module V/Thai FDA; complete safety specification
(identified risks, potential risks, missing information); PASS, registry, or
long-term follow-up for infection, malignancy, nephrotoxicity; specific
RMMs (educational materials, monitoring recommendations). Score:
4.2

RMP clearly identifies major risks and a safety-monitoring strategy;
routine + additional RMMs. Score: 3.25

RMP identifies risks but has no further study plan or
immunosuppressant-specific RMMs. Score: 2.1
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25%

0%

3d. Safety signals and 100%

product recalls

Weight 13% - Max 1.95
50%

25%

0%

3e. Safety 100%

communication

Weight 15% - Max 2.25
50%
25%

0%

Value-Based Procurement Framework

RMP contains only partial information and is not updated with new data.
Score: 1.05

No RMP, or the RMP is inaccessible. No score awarded.

No recall in the past 3 years; no serious quality-related safety signal.
Score: 1.95

Only Class III recall(s) (labeling/packaging issues not affecting drug
quality); no Class /Il recall. Score: 1.46

> 1 Class II recall, subsequently resolved. Score: 0.98

> 1 Class I recall (e.g., microbial contamination, strength mix-up).
Score: 0.49

Multiple recalls or unresolved chronic quality signals; evidence linking
quality issues to patient SAEs. No score awarded.

DHPC/safety letters issued immediately upon new signals; labeling
updated promptly in line with the latest data. Score: 2.25

Responds to regulatory-authority directives quickly and completely.
Score: 1.69

Communicates only when requested or in severe cases. Score: 1.13

Slow or incomplete response. Score: (.56

Slow or incomplete response. No score awarded.
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Domain 4: Product Quality — 23%

Criterion Tier Evidence description
4a. Certificate of 100% CoA reports numerical values for all specified impurities — organic,
) inorganic, residual solvents, and elemental impurities — per ICH
Analysis (CoA) & Q3A/B/C/D; BRT/BDL clearly reported; does not rely on "conforms"

. . alone; includes immunosuppressant-specific degradation-product data; >

Impurities profile . . . .
3 recent batches consistently within specification. Score: 8.51

Weight 37% - Max 8.51

Numerical values reported for major specified impurities (top 3—5); key

impurities controlled per ICH; representative CoAs across multiple

batches. Score: 6.38

4b. Stability data Long-term stability > 36 months in Zone IVb (30°C/75% RH), ongoing;
accelerated stability (40°C/75% RH) > 6 months; photostability per ICH

Q1B (Option 1 or 2); in-use stability for relevant dosage forms;

documentation consistent with the labeled shelf-life. Score: 7.36

Weight 32% - Max 7.36

Long-term stability 24-36 months in Zone IVb (or at least 30°C/65-75%
RH); accelerated stability complete per ICH; in-use stability may not
cover all conditions. Score: 5.52

50% Long-term stability <24 months covering the requested shelf-life;
accelerated data meets only the 6-month minimum; no photostability or
additional in-use stability. Score. 3.68

25% Only accelerated stability (6 months) without 12 months of long-term
data; or long-term studies still ongoing. Score. 1.84

0% Cannot provide a stability report per ICH Q1A/Q1B; or evidence of
degradation under Zone IVb conditions without corrective measures. No
score awarded.

4c¢. Formulation and 100% Consistent tablet/capsule size, shape, color, and surface texture; no
capping, chipping, or cracking; clear scoring line; smooth film coat;
physical quality packaging protects against moisture/light; child-resistant packaging
Weight 5% - Max 1.15 where appropriate. Score: 1.15
Generally good tablet quality; minor coating imperfections that don't

affect dose/stability; standard packaging. Score: 0.86

50% Acceptable physical characteristics with some limitations (e.g., slight
color inconsistency, large tablet size affecting swallowability). Score:
0.58

25% Capping, chipping, rough edges, or batch-to-batch color variation

observed. Score: 0.29
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0%

4d. Manufacturing 100%

standards

Weight 26% - Max 5.98

50%

25%

Value-Based Procurement Framework

Serious problems (e.g., disintegration failure, out-of-spec dissolution);
complaints from multiple hospitals leading to discontinued use or cannot
be evaluated. No score awarded.

Manufacturing site holds PIC/S GMP certification and has passed
inspection by US FDA, EMA, and/or PMDA without major
observations; WHO Prequalification where applicable; no history of
GMP revocation. Score: 5.98

GMP certified by Thai FDA and/or under ASEAN GMP; good
inspection history with no repeat major observations. Score. 4.49

Minimum domestic GMP certification only; not yet inspected by an
international authority; may have had minor observations. Score: 2.99

History of major GMP observations (aseptic control, cross-

contamination, data integrity), since remediated, but the history reflects
ongoing risk. Score: 1.5

28



Domain S: Supply Reliability — 11%

Criterion Tier

Sa. Track record 100%

Weight 39% - Max 4.29
(If the business has been
operating for less than 2

years, a track record is

50%
not required.
This assessment
25%
evaluates the overall
performance of the entire
0%
company.)
5b. Supply capacity and 100%
lead time
Weight 37% - Max 4.07
(Tailor the lead time to
the specific context of
pecif of ST
each hospital)
25%
0%
Sc. Contract terms and 100%

warranty

Weight 24% - Max 2.64

Value-Based Procurement Framework

Evidence description

No national/regional drug shortage or supply disruption in > 3 years; no
recall affecting drug availability; manufacturer has a strong reliability
track record. Score: 4.29

Minor shortage/delay (<1 event/year), resolved quickly with advance
communication; no impact on treatment continuity. Score: 3.22

>1 supply issue in 3 years (2—3 events) requiring lot/pack changes or
delayed delivery; mostly resolved, but the hospital should frequently
manage its own buffer stock. Score: 2.15

Major supply issues or frequent shortages affecting treatment, requiring
regimen changes or frequent brand switching. Score: 1.07

Chronic supply failure; cannot guarantee consistent supply. No score
awarded.

MOQ aligned with the hospital's actual usage; lead time <30 days;
factory capacity and buffer stock can absorb a 20-30% demand increase.
Score: 4.07

Lead time 30-60 days, but consistently on-time delivery; good
stock/logistics management. Score: 3.05

Lead time 60-90 days requiring significant advance planning; MOQ
must be negotiated down. Score: 2.04

Cannot confirm continuous volume; lead time >90 days or frequently
changes without notice. Score: 1.02

Manufacturer states it cannot supply the required volume or will
discontinue the product. No score awarded.

Full warranty covering replacement/return for any defect; clear penalty
clause for late delivery; policy for returning/destroying near-expiry
product with compensation. Score. 2.64

Basic warranty provided but no clear penalty clause; standard contract
terms. Score: 1.98
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0%

Value-Based Procurement Framework

Contract terms don't emphasize compensation/accountability for late
delivery; no penalty clause.

No clear quality guarantee; no compensation provision for incomplete
delivery.

Contract terms place nearly all risk on the hospital (no warranty, no
return, no penalty); may conflict with institutional procurement
regulations. No score awarded.
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APPLICATION OF THE VALUE-BASED PROCUREMENT
FRAMEWORK

Operationalization of the ratified MCDA tool necessitates a defined evaluation
sequence through which hospital PTC may translate the consensus framework into a
reproducible procurement decision. The decision could be achieved through three sequential
phases: a preliminary eligibility screening, a structured multi-criteria technical scoring exercise,
and a final value-based determination in which acquisition cost is considered only among

products that have already satisfied a defined quality standard.

Step 1: Gatekeeping: Baseline regulatory

Preliminary and technical requirements
Eligibility Screening qu

Step 2: Scoring: Applying the 5-domain

Multi-Criteria
Technical Scoring MCDA tool

Step 3: o ‘
Value-Based Deciding: Quality floor first,

Procurement then price
Determination

Figure 2: Decision pathway for hospital implementation.

PHASE I: PRELIMINARY ELIGIBILITY SCREENING

Before the application of the scoring instrument, candidate products are subject to a
preliminary screening intended to exclude submissions that fail to satisty fundamental
regulatory and technical prerequisites. The following were identified by the consensus panel

as prerequisite, rather than scored, requirements:

Value-Based Procurement Framework 31



o Regulatory registration and manufacturing compliance: Products must hold current
Thai FDA registration, and the manufacturing site(s) responsible for both the active
pharmaceutical ingredient and the finished dosage form must hold valid GMP
certification. In view of the narrow margin between sub-therapeutic exposure and
toxicity characteristic of tacrolimus, the panel recommended that GMP compliance be

applied as an absolute, rather than graded, criterion.

o Bioequivalence for NTI drugs: Conventional bioequivalence data is considered
insufficient given tacrolimus's NTI. Submissions are required to demonstrate
bioequivalence to the reference product using an adequately powered crossover or
replicate-design study; the specific acceptance criteria are detailed under Criterion la
in Table 2. Consistent with the Therapeutic Equivalence knock-out criterion (1a), a
product is excluded at this stage if no systematic BE or PK comparability report is
available; if only non-comparative PK data are provided, or the data are derived from a
non-comparable product; if there is documented prior material objection from a
regulatory authority regarding the product's BE/PK profile; if the product has failed to
meet BE criteria in a relevant study; or if the manufacturer declines to provide BE/PK

data in a manner that permits transparent assessment.

e Current regulatory approval status: Only currently registered, approved
formulations are eligible for evaluation; products lacking adequate comparability

documentation are deferred pending submission of further evidence.

Products failing to satisfy any of the foregoing criteria are excluded prior to technical scoring.
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PHASE II: MULTI-CRITERIA TECHNICAL SCORING

Products satistfying Phase I proceed to evaluation against the five domains and
associated weights ratified: Therapeutic Equivalence (27%), Real-World Outcomes (24%),
Product Quality (23%), Pharmacovigilance System (15%), and Supply Reliability (11%).
Within each domain, individual criteria are assessed against predefined evidence tiers,
generally ranging from 100% to 0%, with the Committee assigning the tier corresponding to
the evidence submitted. Two methodological refinements were incorporated at the panel's
recommendation: first, the lowest tiers of the Certificate of Analysis and Impurities Profile
criterion were redesignated as a “Do Not Consider” outcome, reflecting the panel's position
that failure to meet baseline specification constitutes disqualifying, rather than merely inferior,
evidence; second, the Track Record criterion under Supply Reliability was waived for
manufacturers or products with fewer than two years of market presence, so as not to
systematically disadvantage new market entrants. Each criterion's score is derived by
multiplying its maximum weight by the achieved tier percentage; the sum of criterion scores

across all five domains yields a composite MCDA score expressed out of 100.

PHASE III: VALUE-BASED PROCUREMENT DETERMINATION
Rather than applying a fixed performance-to-price ratio, the panel recommended a
minimum-quality-threshold approach, whereby acquisition cost is weighed only among

products that have already satisfied a defined quality floor:

e A composite MCDA score below 75 out of 100 is recommended as disqualifying,
irrespective of acquisition cost, given the clinical consequences associated with graft

loss and severe adverse events.
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e Among products meeting the applicable threshold, hospitals may derive a value metric,
such as a Cost-per-Quality-Point ratio (annual acquisition cost divided by MCDA
score), to inform final selection on the basis of overall value rather than acquisition

price alone.

This sequential model ensures that acquisition cost functions as a secondary
determinant, applied only after therapeutic equivalence, real-world outcomes, product quality,
pharmacovigilance maturity, and supply reliability have each been independently verified

against a defined evidentiary standard.
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RECOMMENDATION & IMPLEMENTATION

Translating the ratified framework into standard national practice requires attention to
procurement policy, institutional governance, and the practical mechanisms that sustain the

framework once adopted. The following recommendations address these dimensions.

Procurement Strategy and Standardization

Hospital procurement criteria for immunosuppressive agents are currently fragmented,
with performance-to-price weighting ranging from 10% to 20% across institutions, largely
driven by budgetary pressure rather than clinical judgment. Hospitals should adopt the ratified
MCDA tool and its minimum-quality-threshold model as a shared reference standard in place

of these independently set specifications.

Tacrolimus is the framework’s starting point given its narrow therapeutic index and
high IPV; extension to other immunosuppressants (e.g., mycophenolate mofetil, mTOR
inhibitors, cyclosporine) should follow only once drug-specific criteria are developed for each,
rather than applying a single template across drug classes. Criteria should also apply uniformly
across all indications for which tacrolimus is stocked, not transplantation alone, to prevent
unproven generics from entering the formulary through a non-transplant indication and

bypassing transplant-specific safeguards.

Financial Constraints and Value Communication

Rather than treating cost containment and patient safety as competing priorities,
hospitals should pair MCDA scores with a total-cost-of-care estimate, factoring in therapeutic
drug monitoring burden, switching risk, and downstream costs of rejection or toxicity. This
gives pharmacists a concrete, executive-facing case for value-based selection. Hospitals should

also discontinue introducing unproven generics into stable patients and using a subsequent
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rejection as the signal to reverse course; the framework is intended to replace this reactive

approach with a proactive evidentiary gate.

Sustaining the Framework

A defined review cadence (e.g., every two to three years, or triggered by a material
safety signal) should keep the framework current as evidence accumulates. A documented,
auditable exception pathway should allow hospitals to manage genuine supply disruptions
without informally abandoning the standard. A centrally maintained repository of manufacturer
submissions and scores would reduce duplicated review effort across hospitals, and a
mechanism to track post-adoption outcomes (graft survival, rejection rates, IPV) by product
should feed back into periodic review, so the framework continues to incentivize manufacturers

to invest in evidence rather than compete on price alone.
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LIMITATION

While this framework provides a structured, evidence-based approach to generic
tacrolimus procurement, several limitations should guide its application and future refinement.
First, the criteria and weights presented reflect the clinical priorities and institutional
experiences of the specific expert panels convened across two meetings: an advisory session
with transplant physicians and hospital pharmacists from 10 institutions, and a consensus
workshop with 29 hospital pharmacists from 14 institutions. A panel with a different
composition, such as one drawn more heavily from non-transplant or general hospitals, might

reasonably weight the five domains differently.

Second, consensus was not uniformly strong across all 18 criteria, even though the five-
domain structure itself achieved unanimous agreement. Two criteria illustrate this most clearly.
For Criterion 4c (Formulation and Physical Quality), panelists noted that hospitals frequently
do not receive physical product samples prior to tender awards, making baseline batch-to-batch
physical assessment unfeasible without prior purchasing history. This criterion is nonetheless
intentionally retained in the framework to serve as an aspirational benchmark: by maintaining
this standard, the framework signals the importance of physical quality to manufacturers. In
practice, if no participating manufacturer is able to provide physical samples or sufficient
verifiable evidence during the bidding phase, all candidate products receive an equal baseline
score (e.g., 0%) for this specific criterion, ensuring a level playing field where no supplier is
unfairly disadvantaged, while still upholding the institutions' uncompromising stance on

quality.

For Criterion 1a (BE/PK Study Quality), the evidence tiers were substantially revised
after the workshop, expanding from three tiers to the five-tier structure, in response to panelists'

concern that the original structure could not adequately distinguish between BE/PK
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submissions of differing quality. This revision addresses the structural gap identified during

the workshop, but the revised version has not itself been confirmed by a further panel vote.

Third, several domains rely materially on data that only manufacturers can supply,
which may not yet exist in the Thai market. Post-authorization outcomes (Domain 2),
pharmacovigilance history (Domain 3), and Certificate of Analysis detail (Domain 4a) can only
be scored to the extent a manufacturer discloses them during tendering; a manufacturer's non-
disclosure and a genuine absence of underlying data are not always distinguishable from a
hospital's vantage point. Most notably, Thai-population evidence for generic tacrolimus may
therefore not be assessable against the framework's own highest evidentiary tier, at least until

locally conducted study designs meet these recommended standards.

Finally, because generic tacrolimus products meeting these criteria have not yet been
widely evaluated through actual hospital procurement in Thailand, this framework has not been
empirically validated against real-world procurement outcomes. The framework should
accordingly be treated as a provisional baseline model; future work should assess its feasibility,
discriminatory power, and long-term impact on procurement decisions and patient outcomes

as generic tacrolimus products enter the Thai market and are evaluated under it.
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CONCLUSION

This white paper presents the first nationally coordinated, consensus-based VBP
framework for generic tacrolimus in Thailand, developed through a structured, three-phase
process engaging transplant physicians and specialist hospital pharmacists from across the
country. By grounding procurement decisions in an MCDA tool that weighs therapeutic
equivalence, real-world outcomes, product quality, pharmacovigilance maturity, and supply
reliability, rather than acquisition price alone, the framework directly operationalizes the
cautions raised in the Thai Transplant Care 4 (2025) guideline regarding unsupported product

switching in a narrow therapeutic index drug.

The framework is intended as a practical, adoptable tool for hospital PTC: its minimum-
quality-threshold model preserves space for responsible cost management while ensuring that
no product enters a transplant patient's regimen without first clearing an evidentiary bar
appropriate to the clinical stakes involved. As outlined in the accompanying recommendations,
sustaining the framework's relevance will require periodic review, national-level
standardization, and mechanisms to track real-world outcomes as adoption proceeds.
Ultimately, this framework represents a shared commitment among Thailand's transplant
pharmacy community to place long-term graft survival and patient safety at the center of

procurement decisions.
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Photo 1: Participants of the MCDA consensus workshop for the Value-Based Procurement

framework for generic tacrolimus, held on 12 July 2026.
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