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ABSTRACT

Background: Immunological evaluation plays a central role in kidney transplantation, guiding donor selection, risk assessment,
and graft outcomes. Although international guidelines are comprehensive, applying them in a real-world low resource setting
can be challenging where laboratory capacity varies and access to advanced testing is limited. There is therefore a need for
implementable guidelines that reflect local realities while maintaining clinical rigor.

Methods: The Indian Society of Organ Transplantation (ISOT) brought together a multidisciplinary panel of transplant
nephrologists, surgeons, clinical immunologists, and histocompatibility laboratory scientists from centers across India. A focused
review of international guidelines, systematic reviews, and key studies was undertaken. Draft recommendations were developed
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and shared ahead of a structured consensus meeting. These were discussed, refined, and finalized through iterative expert
deliberation. Recommendations were classified as “Recommended” or “Suggested” based on consensus, and their evidentiary

basis was clearly defined.

Results: A total of 48 consensus recommendations were developed across 13 thematic areas covering key aspects of immunological
evaluation. These included immunological risk assessment, antibody screening and crossmatch testing including virtual
crossmatch, sensitization assessment, serum sampling and waitlist monitoring, HLA typing, post-transplant monitoring,
laboratory governance and immunological assessment in ABO-incompatible transplantation. Of these, 23 were “Recommended”
and 25 "Suggested.” Additional guidance focused on resource-adapted and cost-conscious approaches suited to the Indian

confext.

Conclusions: These recommendations offer a practical and standardized framework for immunological evaluation in kidney
transplantation within low- and middle-income settings. Their adoption has the potential to improve patient safety and optimize

graft outcomes.

1 | Introduction

Kidney transplantation remains the optimal treatment for end-
stage kidney disease (ESKD), offering superior survival and
quality of life compared with long-term dialysis. Immunological
compatibility between donor and recipient plays a critical role
in determining patient and graft outcomes, and advances in
transplant immunology assessment have significantly improved
risk stratification, donor selection, and post-transplant mon-
itoring. Over the past decades, the introduction of sensitive
antibody detection techniques, including flow cytometric cross-
match (FxCM), solid-phase assays, and donor-specific antibody
(DSA) testing, has enhanced the ability to identify immunological
risk and prevent antibody-mediated rejection (ABMR). How-
ever, the application of these technologies varies widely across
transplant centers, particularly in resource-limited healthcare
systems.

India performs a large number of kKidney transplants annually,
but transplant programs operate within a heterogeneous
healthcare environment characterized by wariability in
laboratory infrastructure, access to advanced immunological
testing, and financial constraints. Although international
guidelines from Kidney Disease: Improving Global Outcomes
(KDIGO), the American Society of Transplantation (AST), and
the European Society for Organ Transplantation (ESOT)
provide comprehensive recommendations, their direct
implementation may not always be feasible across all transplant
settings in India. Consequently, there is a need for contexl-
specific guidance that integrates international evidence with
practical considerations relevant to the Indian healthcare
ecosystem.

To address this gap, the Indian Society of Organ Transplantation
(ISOT) convened a multidisciplinary expert panel to develop
consensus recommendations on immunological evaluation in
kidney transplantation. The objective of this consensus state-
ment is to provide a pragmatic framework for immunological
risk assessment, antibody screening, compatibility testing, and
post-transplant monitoring, while acknowledging differences in
laboratory capability and resource availability across transplant
centers.

2 | Methods

Development of the Expert Consensus Statement: This
expert consensus statement was developed under the aegis
of Indian Society of Organ Transplantation (ISOT) to provide
practical guidance on immunological evaluation in kidney trans-
plantation in the Indian healthcare setting. The methodological
framework for development and reporting of this document was
informed by the ACCORD (Guideline for Reporting Consensus-
Based Methods in Biomedical Research) recommendations. The
goal of this consensus process was to synthesize available inter-
national evidence together with national clinical expertise to
generate contextually relevant recommendations for transplant
programs operating within heterogeneous healthcare environ-
ments.

Expert Panel Composition: The consensus panel comprised
multidisciplinary specialists involved in kidney transplanta-
tion across India, including: transplant nephrologists (n = 8);
transplant surgeons (n = 4); clinical immunologists (n = 3);
histocompatibility laboratory specialists (n = 3). Panel mem-
bers were invited by the ISOT organizing committee based on:
recognized expertise in kidney transplantation; active involve-
ment in transplant immunology practice; academic contributions
in the field and representation of transplant programs with
varying laboratory infrastructure and clinical resources. The
panel was intended to reflect the multidisciplinary structure of
transplant programs and the diverse practice environments across
India.

Scope of the Consensus: This document focuses on immuno-
logical evaluation in kidney transplantation. The scope includes
recommendations related to: immunological risk assessment;
anti-HLA antibody screening; sensitization assessment; serum
sampling and waitlist monitoring; HLA typing strategies; cross-
match testing and interpretation; donor-specific antibody (DSA)
interpretation; virtual crossmatch strategies; desensitization
approaches; ABO-incompatible transplantation; post-transplant
immunological monitoring; management considerations
for highly sensitized candidates; laboratory standards and
governance.
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Literature Review and Evidence Identification: A focused
narrative literature review was conducted to inform development
of the recommendation statements. Evidence sources included:
international clinical practice guidelines, consensus statements
from transplant societies, systematic reviews and meta-analyses,
large cohort and observational studies in transplant immunology.

Electronic searches were performed in PubMed, Embase, and
Google Scholar, supplemented by manual review of reference
lists from key publications. Key reference guideline documents
included those from: Kidney Disease: Improving Global Out-
comes (KDIGO), American Society of Transplantation (AST) and
European Society for Organ Transplantation (ESOT). Evidence
was interpreted with particular consideration for clinical applica-
bility within the Indian transplant ecosystem, including variation
in laboratory resources, institutional practices, and access to
advanced testing.

Development of Recommendation Statements: An initial
set of recommendation statements was drafted by the writing
group based on synthesis of the literature review and current
clinical practices in transplant immunology. The stalements were
structured into thematic domains corresponding to key steps
in immunological evaluation for kidney transplantation. These
domains formed the 13 sections presented in the recommendation
tables. Draft statements were circulated among panel members
prior to the consensus meeting to allow preliminary review and
feedback.

Consensus Development Process: Consensus was achieved
through a structured expert panel meeting convened by ISOT.
During the meeting: (1) Each draft statement was presented by
the writing group. (2) Panel members discussed the scientific
rationale, clinical applicability, and feasibility of each statement.
(3) Statements were revised where necessary to reflect panel
input. (4) Final wording was agreed upon through iterative group
discussion. Panel members were encouraged to consider: strength
of supporting evidence, relevance to current transplant practice,
feasibility across different healthcare settings and laboratory
resource variability. No formal Delphi methodology or anony-
mous voting process was employed. Instead, recommendations
were finalized when no substantive objections were raised fol-
lowing discussion. This approach mirrors structured expert panel
consensus, commonly used in clinical fields where high-quality
randomized evidence is limited.

Definition of Consensus: Two recommendation terminologies
were used in this document.

Recommended: Statements designated as Recommended rep-
resent recommendations for which unanimous agreement was
achieved among panel members during the consensus meeting.
These recommendations reflect practices considered appropriate
for most transplant centers.

Suggested: Statements designated as Suggested represent recom-
mendations for which the panel agreed on the general direction
of the recommendation but acknowledged greater uncertainty,
variability in institutional practice, or dependence on available
resources. These recommendations may require adaptation based
on local expertise and infrastructure.

Classification of Evidence Basis: The evidentiary basis sup-
porting each recommendation was classified into one of the
following categories to provide transparent context regarding the
source of supporting information.

* Adopted from International Guidelines: Recommendations
derived directly from established international clinical prac-
tice guidelines issued by major transplant organizations.

* Adapted from International Guidelines: Recommendations
based on international guidelines but modified to reflect
the Indian clinical context, resource availability, or national
regulatory considerations.

* Observational Evidence: Recommendations supported pri-
marily by observational studies, registry data, or cohort
studies rather than randomized controlled trials.

* Expert Opinion: Recommendations based primarily on col-
lective expert experience in transplant immunology when
high-quality published evidence was limited or unavailable.

* Legal Requirement: Recommendations that derive from a
binding statutory or regulatory mandate governing organ
transplantation in India, specifically the Transplantation of
Human Organs and Tissues Act (THOTA) and its associated
Rules, rather than from a graded body of clinical evidence.
Such recommendations are incorporated as mandatory prac-
tice points applicable to all transplant programs operating
within the Indian regulatory framework, irrespective of the
strength of the underlying scientific evidence.

This classification system was used for transparency and does
not represent a formal GRADE evidence assessment; where a
recommendation reflected a statutory mandate, it was classified
under Legal Requirement to signal that its inclusion is driven by
national regulatory obligation rather than by graded evidence.

3 | Results

Final consensus statements were organized into 13 thematic
sections covering the full pathway of immunological evalua-
tion in kidney transplantation: (1) Immunological Risk Assess-
ment, (2) Antibody Screening and Sensitization Assessment,
(3) Serum Sampling and Waitlist Monitoring, (4) HLA Typ-
ing Strategy, (5) Pre-Transplant Crossmatch Testing includ-
ing Virtual Crossmatch, (6) Interpretation of Crossmatch and
Donor-Specific Antibodies, (7) Desensitization and Alternative
Transplant Strategies, (8)ABO-Incompatible Transplantation, (9)
Post-Transplant Immunological Monitoring, (10) Emerging and
Adjunct Immunological Tools, (11) Laboratory Standards and
Governance, (12) Practical Immunological Testing Algorithm,
and (13) Recommendation in resource restricted setting

A total of 48 recommendation statements were developed across
13 thematic sections addressing the immunological evaluation of
kidney transplant candidates and recipients. Of these, 23 state-
ments were classified as “Recommended” and 25 as “Suggested”,
reflecting varying levels of consensus strength and applicability
across transplant settings (Table 1). A structured approach to
interpreting DSA and associated clinical decisions is summa-
rized in Table 2. A practical stepwise immunological evaluation
pathway is provided in Table 3 and Figure 1.
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TABLE 1 | Immunological evaluation in kidney transplantation.
S. No. Statements Strength Evidence
Section 1. Immunological Risk Assessment
11 We recommend all potential kidney transplant recipients and donors 1 Adopted from International
undergo baseline immunological risk stratification prior to donor Guidelines [1, 2, 3, 4, 5]
selection and transplant planning.
1.2 We recommend including risk stratification assessment of prior 1 Adopted from International
transplantation including graft outcome, blood transfusions, Guidelines [1, 3, 4, 6]
pregnancy, and other history of HLA sensitization.
1.3 We suggest kidney transplant candidates be categorized as low or high 2 Observational Evidence [3, 7,
immunological risk based on sensitization history, PRA/cPRA level, 8,9, 10, 11]
DSA status, and crossmatch results.
Section 2. Antibody Screening and Sensitization Assessment
21 We recommend all kidney transplant candidates undergo anti-HLA 1 Adopted from International
antibody screening as part of routine pre-transplant immunological Guidelines [1, 3, 12]
evaluation.
2.2 We recommend assessment of PRA or calculated PRA (cPRA) to 1 Adopted from International
estimate the presence and degree of sensitization in a patient while Guidelines [3, 5, 13, 14]
listing in deceased donor kidney transplantation program
2.3 We recommend solid-phase antibody testing using Luminex-based 1 Adopted from International
assays be performed, where available, in sensitized candidates Guidelines [3, 15, 16, 12]
2.4 We suggest single-antigen bead (SAB) assays be used in sensitized or 2 Observational Evidence [15,
high immunologic-risk candidates to identify DSA and support 17,18, 19, 20, 21]
crossmatch interpretation.
25 We recommend interpretation of SAB assay results based on clinical 1 Expert Opinion [15, 17, 18, 22]
context, sensitization history, cross match findings, antibody strength,
target HLA loci, assay limitations, prozone effect, CREG pattern and
inter-laboratory variability, rather than relying solely on MFI values.
Section 3. Serum Sampling and Waitlist Monitoring
31 We suggest pre-transplant crossmatch testing use the most recent 2 Adapted from International
recipient serum sample, preferably obtained within 48 h and not Guidelines [1, 3, 23]
exceeding 72 h prior to transplantation, where feasible
3.2 We recommend candidates on a deceased donor waiting list undergo 1 Adopted from International
periodic antibody screening, with repeat testing following any Guidelines [1, 3, 4]
sensitizing event
33 We suggest storage of historical serum samples to be encouraged to 2 Expert Opinion '
facilitate retrospective antibody analysis in cases of unexpected
rejection
Section 4. HLA Typing Strategy
4.1 We recommend minimum HLA typing for Kidney transplantation to 1 Adopted from International
include HLA-A, HLA-B, HLA-DR loci for all recipients and donors; Guidelines [3, 4]
and HLA-DQ loci typing, wherever feasible
42 ‘We suggest additional typing for HLA-C and HLA-DP be considered, 2 Observational Evidence [3,
particularly in sensitized recipients and retransplant candidates. 24, 25, 26, 27]
4.3 We suggest HLA typing be performed by reverse-SSOP or NGS (2-field 2 Expert Opinion [24, 25, 26,
or Medium-High resolution) especially when virtual crossmatch, 28, 29]
detailed antibody interpretation, or epitope analysis is required.
4.4 We suggest establishing biological relationship in living related 2 Legal Requirement [30]

donation by DNA profiling, as required under the Transplantation of
Human Organs and Tissues Act (THOTA)

{Continues)
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TABLE 1 | (Continued)

Section 4. HLA Typing Strategy

Section 5. Pre-Transplant Crossmatch Testing

5.1 ‘We recommend performing a physical crossmatch prior to living
donor kidney transplantation

Expert Opinion [1, 3, 34]

52 We suggest either CDC crossmatch or flow cytometric crossmatch be Adapted from International
used depending on laboratory capability, in low immunological-risk Guidelines 32
candidates.
53 We suggest flow cytometric crossmatch to be preferred where available Adapted from International

because of ils grealer sensitivity, particularly in sensitized recipients
and retransplant candidates.
5.4 We recommend crossmatch results to be interpreted with distinction
between T-cell and B-cell reactivity and in conjunction with DSA
testing and clinical risk assessment.

5.5 We suggest deceased donor kidney allocation to be based on virtual
crossmatch where reliable antibody data and validated laboratory
systems are available.

Guidelines [3, 32]

Adapted from International
Guidelines 33"

Observational Evidence [3,
34, 35]

Section 6. Interpretation of Crossmatch and Donor-Specific Antibodies (Table 3)

6.1 ‘We recommend all immunological testing to be appropriately planned
and interpreted in the context of clinical history to ensure accurate
risk assessment and optimal transplant decision-making.

6.2 We recommend that while a positive CDC crossmaltch is generally
considered a contraindication to kidney transplantation, any decision
to reject a particular donor be mandatorily preceded by a more detailed
evaluation and not be based on a single CDC crossmatch alone.

6.3 We recommend that an isolated positive flow cytometric crossmatch
with negative CDC crossmatch be interpreted cautiously with
individual assessment of DSA strength and clinical context.

6.4 We recommend clinicians and transplant centers defining
center-specific cutoffs based on clinical expertise and context

6.5 We suggest complement-binding assays such as Clg or C3d to be
considered in selected high-risk recipients to assess antibody
pathogenicity.

Observational Evidence |3,
33,17, 40]

Adopted from International
Guidelines [31, 1, 3]

Observational Evidence [3,
33,15, 9, 36]

Observational Evidence [17,
18, 22]

Expert Opinion [37, 22]

Section 7. Desensitization and Alternative Transplant Strategies

7.1 ‘We suggest evaluating highly sensitized candidates for kidney paired
exchange, deceased donor priority allocation where available, or
desensitization in experienced centers.

7.2 We suggest kidney paired exchange to be considered before
desensitization in candidates with positive flow crossmatch or
clinically significant DSA.

7.3 We suggest desensitization to be considered in selected candidates
when alternative donors are unavailable and the anticipated benefit
outweighs immunological risk.

74 We suggest desensitization protocols include plasmapheresis, IVIG,
rituximab, or other adjunctive therapies, according to institutional
expertise and resource availability.

Observational Evidence [38,
39, 40, 41]

Expert Opinion [38, 39, 40,
42)

Adapted from International
Guidelines [39, 40, 41, 43]

Observational Evidence [40,

44, 41]

Section 8. ABO Incompatible Transplantation (ABOiKT): Antibody Testing, Titer Cutoff, and Post-Transplant

Monitoring
8.1 ‘We suggest ABOIiKT be performed in centers with established Adapted from International
desensitization protocols, transfusion medicine support and Guidelines [44, 45, 46]
monitoring capability.
(Continues)
Clinical Transplantation, 2026 Sofl1

9sUd2IT suowwo) aAneal) ajqesijdde ayy Aq pausanob aie sajdiHe YO ‘8sn Jo sajni 1oy Aleiqi] auljuQ A3\ uo (suoipuod-pue-swial/wod Akajim-Areiqiauljuo//:sdny)
SUOIHPUOY pue SWId] 3y} 89S [9Z20Z/0L /L] uo Ateiqi] aulug Asim ‘@nuad LINGITANI 10303.11q - wod'|lewb@/00zadepaads Ag *LE90L 110/ L LLL 0 L/1op/wod As|im Aieiqijduljuo//:sdny woiy papeojumoq ‘8 ‘9202 ‘ZLO066EL



TABLE 1 | (Continued)

Section 8. ABO Incompatible Transplantation (ABOiKT): Antibody Testing, Titer Cutoff, and Post-Transplant
Monitoring

8.2 We recommend baseline anti-A/anti-B isoagglutinin titers to be 1 Adopted from International

measured before planning ABOiKT and IgG titers guide clinical Guidelines [44, 45, 47, 48]
decision-making
8.3 ‘We recommend candidates who are both ABO-incompatible and 1 Adopted from International
HLA-sensitized to be considered at particularly high immunological Guidelines [39, 45, 49]
risk.
8.4 We suggest ABO isoagglutinin titers to be measured using the column 2 Adapted from International
agglutination technique, following a standardized center-specific SOP, Guidelines [44, 45]

with all serial measurements performed using the same method.

8.5 ‘We suggest centers to aim for a low pre-transplant titer, typically <1:8 2 Adapted from International
to <1:32, based on local protocols and desensitization capability. Guidelines [44, 45]

8.6 We suggest monitoring ABO antibody titers in the first 1-2 weeks 2 Adapted from International

post-transplant and management be guided by clinical and graft Guidelines [44, 45]
function parameters, and not by titer rise alone.

Section 9. Post-Transplant Immunological Monitoring

9.1 ‘We suggest not monitoring DSA routinely in low immunological-risk 2 Observational Evidence [50]
kidney transplant recipients, particularly in resource-limited settings.
Post-transplant serum may be stored for testing if needed.

9.2 We suggest routine DSA monitoring be considered in high 2 Adapted from International
immunological-risk recipients Guidelines [24, 9, 51]
9.3 We recommend DSA monitoring be performed at 3, 6, and 12 months 1 Observational Evidence [24]
after transplantation and annually thereafter, where resources permit.
9.4 We suggest DSA testing be performed in cases of unexplained decline 2 Adapted from International
in graft function. Guidelines 333345

Section 10. Emerging and Adjunct Immunological Tools

10.1 We suggest Donor-derived cell-free DNA (dd-cfDNA) be used as a 2 Expert Opinion [56, 57, 58, 59,
non-invasive adjunctive biomarker for early detection of allograft 60]
injury but should not replace histopathological diagnosis.
10.2 We recommend not using eplet mismatch analysis and non-HLA 1 Adapted from International
antibody testing for routine clinical use due to limited standardization Guidelines [3, 44, 58, 39|

and availability.

Section 11. Laboratory Standards and Governance

1.1 We suggest Histocompatibility testing be performed in laboratories 2 Expert Opinion [3, 15]
accredited under national standards such as National Accreditation
Board for Testing and Calibration Laboratories (NABL)

1.2 We recommend laboratories should maintain standard operating 1 Expert Opinion [3, 15]
procedures, internal quality control systems, and documented
personnel competency assessment. Participation in external quality
assurance programs is encouragecl.

(251

1.3 ‘We suggest close collaboration between transplant physicians, Expert Opinion [1]
surgeons, coordinators, and histocompatibility laboratories for

appropriate interpretation of immunological testing.

Section 12. Recommended Immunological Testing According to Resource Availability

12.1 We recommend all transplant centers ensure access to minimum 1 Expert Opinion [3, 15]
essential immunological testing either locally or through referral
laboratories.
(Continues)
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TABLE 1 | (Continued)

Section 12. Recommended Immunological Testing According to Resource Availability

12.2 ‘We recommend centers without advanced immunological testing 1 Expert Opinion [3, 15]
capability should establish collaborative networks with regional
histocompatibility laboratories to enable access to specialized testing

when clinically required.

Section 13. Cost-Conscious Testing Strategies in the Indian Context

131 We recommend immunological testing strategies in India consider 1 Expert Opinion [61, 62]
cost constraints, insurance coverage, and variability in laboratory

access, while maintaining patient safety.

13.2 We recommend advanced immunological testing be considered for 1 Expert Opinion [4, 39, 40, 41,
sensitized patients, retransplants, ABO-incompatible transplantation, 58]
and cases with prior rejection.

Recommend: 1; suggest: 2

Abbreviations: ABO, ABO blood group system; ABOIKT, ABO-incompatible kidney transplantation; Clq, complement component 1g; C3d, complement
component 3d; CDC, complement-dependent cytotoxicity; cPRA, calculated panel reactive antibody, CREG, cross-reactive group: DNA, deoxyribonucleic acid;
DSA, donor-specific antibody; HLA, human leukocyte antigen (HLA-A, -B, -C, -DP, -DQ, -DR); IgG, immunoglobulin G; IVIG, intravenous immunoglobulin; MF1,
mean fluorescence intensity; NGS, next-generation sequencing; PRA, panel reactive antibody; SAB, single antigen bead; SOP, standard operating procedure; SSOP,
sequence-specific oligonucleotide probe; THOTA, Transplantation of Human Organs and Tissues Act.

TABLE 2 | A structured approach to interpreting donor-specific antibodies and associated clinical decisions is summarised.

Scenario Suggested approach

Negative CDC and Flow crossmatch, no DSA Proceed with transplantation

Negative CDC, positive Flow crossmatch or DSA Individualized risk assessment
Positive CDC crossmatch and/or Flow crossmatch with Avoid transplantation
documented DSA

Significant DSA with ABO compatible donor Consider kidney paired exchange or desensitization

Abbreviations: CDC, complement-dependent cytotoxicity; CREG, cross-reactive group: DSA, donor-specific antibody: HLA, human leukocyte antigen; MFI, mean
fluorescence intensity: SAB, single antigen bead.

TABLE 3 | A practical stepwise broad immunological evaluation pathway.

DSA strength immunological
(SAB MFI) * risk Suggested clinical approach
<1000 Minimal Usually clinically insignificant
1000-5000 Low-moderate A. Increased rejection risk; evaluate carefully
B. Consider clinical context and crossmatch results
C. Individualize case-by case threshold for desensitization.
D. KT with induction with informed consent

E. Consider paired exchange or desensitization

>5000 High A. Consider paired exchange or desensitization

B. Transplantation usually avoided unless desensitization successful

Abbreviations: ABO, ABO blood group system; CDC, complement-dependent cytotoxicity; DSA, donor-specific antibody; HLA, human leukocyte antigen; PRA,
panel reactive antibody; SAB, single antigen bead.
"HLA-A, HLA-B, HLA-DR, HLA-DQ: Same cutoffs may not be applicable to antibodies against all loci.

immunological testing. Approximately 80% of Kidney trans-
plants are performed in private hospitals, while 20% occur in
government institutions [63]. Many patients bear a substan-
tial proportion of medical costs out-of-pocket due to limited

4 | Discussion

Kidney transplantation in India occurs within a heterogeneous
healthcare system, with significant variability in laboratory

infrastructure, financial resources, and access to advanced

universal health insurance coverage and public funding. These
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Precision Immunology: A Stepwise Guide to Pre-Transplant Evaluation
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factors influence the availability and utilization of advanced
immunological testing such as: Luminex single antigen bead
(SAB) assays, Complement-binding antibody testing and Donor-
derived cell-free DNA (dd-cfDNA) monitoring. In addition, there
is significant variability in histocompatibility laboratory capacity
across transplant centers.

To address these challenges, the expert panel recommends:

» Adoption of a stepwise testing approach, prioritizing essential
immunological evaluation,

* Development of regional transplant immunology laboratories
to support smaller centers and reduce costs.

+ Standardization of laboratory quality assurance and accredi-
tation through NABL.

* Close collaboration between physicians, transplant surgeons,
and histocompatibility laboratories.

Future priorities for transplant immunology in India include:

* Expansion of Kidney paired exchange programs
* Establishment of national transplant laboratory networks
* Development of cost-effective immunological testing strate-

gies

These measures may help optimize patient and graft outcomes
across diverse healthcare settings in India.

5 | Conclusions

These recommendations offer a practical and standardized frame-
work for immunological evaluation in kidney transplantation
within low- and middle-income settings. Their adoption has the
potential to improve patient safety and optimize graft outcomes.
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