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Abstract

GVHD is a frequent complication following allo-HCT. The NIH consensus group established new
guidelines for the evaluation of chronic GVHD. However, GVHD assessment remains challenging
due its complexity and requirement for laborious evaluation. We, therefore, established a
standardized approach for the assessment of chronic GVHD in accordance with the NCC
guidelines. At a single institution, all allograft recipients were evaluated for GVHD within the
first-year post allo-HCT following a 3-step workflow (real-time assessment, consensus review, and
documentation). A GVHD adjudication committee was created and a dynamic electronic GVHD
data capture form was developed guiding the clinician through a comprehensive review of systems
following the NCC guidelines. We found that the assessment and reporting of GVHD reached
100% compliance. The establishment of an institutional GVHD adjudication committee enabled
standardized assessment of GVHD. Our workflow can be adopted by other centers to create a
similar framework for dedicated GVHD evaluation.
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INTRODUCTION

Graft-versus-host Disease (GVHD) is a common complication after allogeneic stem cell
transplantation (allo-HCT)1-2. Historically, the Seattle grading system was widely used for
the assessment of chronic GVHDE. However, this grading system did not recognize that
acute and chronic GVHD have distinctly different clinical manifestations from one another
that are not time dependent. In addition, the Seattle grading system resulted in a largely
heterogeneous population limiting its utility for the prediction of non-relapse mortality.
Therefore in 2005, the National Institute of Health (NIH) consensus group proposed a new
classification system which included standardized criteria for the clinical diagnosis,
individual organ scoring, and global overall severity of chronic GVHD’. The new
classification emphasized that distinct clinical manifestations existed between acute and
chronic GVHD and recognized that acute and chronic GVHD can exist at the same time by
defining a new category of overlap syndrome. The NIH further refined these guidelines in
20148, In recent years, the prognostic value of the NIH consensus criteria (NCC) has been
validated supporting the use of this new system*9-19. While most of Bone Marrow
Transplant (BMT) centers have adopted these guidelines into their routine clinical
assessments, GVHD evaluation requires laborious time-consuming assessments and can lead
to clinician inter-variability in both diagnosis and scoring of GVHD. An international survey
of the European Society for Blood and Marrow Transplantation and the National Cancer
Institute identified barriers to greater use of the NIH recommendations that included lack of
time, unfamiliarity with the recommendations, insufficient training or experience in chronic
GVHD20, We, therefore, established a systematic approach for data collection, assessment,
and documentation of chronic GVHD in effort to adopt and uniformly apply the NCC
guidelines to all allo-HCT recipients. This report outlines our center’s framework for
systematically assessing all patients for GVHD through 1-year post allo-HCT following the
updated 2014 NIH Consensus Conference guidelines®.

METHODS

GVHD evaluation was conducted as standard of care and in accordance to Memorial Sloan
Kettering Cancer Center (MSKCC) bone marrow transplant (BMT) practice service and
institutional guidelines from 09/2014 to 01/2017. Allo-HCT recipients were systematically
assessed for signs and symptoms of GVHD from day 100 to 365 post allo-HCT. The BMT
Service followed the NIH guidelines of evaluating patients for chronic GVHD every 3
months, or more often as clinically indicated. If a patient required a second allo-HCT,
further GVHD assessments were obtained according to their most recent allograft treatment.

GVHD Adjudication Committee

A GVHD adjudication committee was responsible for thoroughly evaluating each patient’s
GVHD course to reach a consensus regarding the diagnosis, staging, and maximum global
scoring following the NCC guidelines®. The purpose of using a centralized committee was to
decrease the inter-variability of diagnosis and scoring across all allo-HCT recipients to
achieve homogenous evaluation of GVHD. The committee consisted of at least one BMT
physician, a nurse practitioner, physician assistant, research nurse, and research data
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manager. All members were trained in GVHD, as well as the NCC guidelines. The clinicians
served as a subject matter professional and were tasked with adjudicating each patient, as
well as completing source documentation to capture the adjudicated GVHD scoring for each
patient. All source documentation was authored under the lead BMT physician who was
responsible for signing off on all Electronic Medical Records (EMR) documentation. The
data manager was responsible for coordinating adjudication meetings, compiling meeting
notes, and tracking allo-HCT patients to ensure each patient was evaluated and appropriate
documentation was completed.

GVHD Assessment Periods

All allograft recipients were systematically evaluated by the GVHD adjudication committee
for signs and symptoms of GVHD through 1-year post allo-HCT. GVHD evaluation was
conducted in two assessment periods: A) Day 180, included an evaluation within day 101 to
180 post allo-HCT, and B) Day 365, which assessed GVHD features present within day 181
to 365 post allo-HCT. Assessing patients through 1 year allowed capturing most GVHD
cases since approximately 90% of allo-HCT recipients who are diagnosed with GVHD will
show signs or symptoms within the first-year post allo-HCT?. To note, the assessment of
GVHD from day 7 to 100 post allo-HCT was conducted by the acute GVHD adjudication
committee following the established criteria for the staging and grading of acute
GVHD?21.22, our workflow for the evaluation and adjudication of acute GVHD was
established in September 2008 and preceded our chronic GVHD assessment workflow.
Consequently, all allo-HCT recipients at our center are assessed for acute and chronic
GVHD from day 7 until 1-year post allo-HCT.

GVHD Assessment Workflow

The GVHD assessment workflow consisted of three steps, which included prospective (real-
time) assessment, consensus review, and documentation (Figure 1).

Real-time assessment—During BMT clinic visits, the treating provider or a member of
the GVHD committee conducted a prospective (real-time) assessment that included a
thorough history, review of systems, physical exam, and clinical laboratory (e.g. liver
function test) for the assessment of signs and symptoms of GVHD. If a patient had signs
and/or symptoms affecting a GVHD target organ, referral to a specialist was requested for
further assessment (e.g. dental, ophthalmology, pulmonary, and gynecology). Pulmonary
function testing was performed at baseline pre-HCT, at D100-180 and D365, per
institutional guidelines. For symptomatic patients, an additional assessment was performed
at the time of symptom onset. Findings were documented regardless of the differential
diagnosis or other potential etiologies in the patient’s EMR. Clinicians were encouraged to
document their findings in a dedicated GVHD section that was available in all post allo-
BMT clinic notes. Findings could also be reported in a stand-alone GVHD assessment form.

Consensus review

Chart review.: After a patient reached day 180 or 365 post allo-HCT, a member of the
GVHD committee conducted a near-real time patient chart review for the entirety of the
patient’s assessment period. This review captured HCT type and donor type, patient disease
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status, GVHD prophylaxis, any signs or symptoms of acute and chronic GVHD for each
individual organ, other possible etiologies (i.e. drug toxicity, infection), biopsy and relevant
test results, immunosuppressants, corticosteroid treatment (including for non-GVHD
indication), and other lines of therapy for GVHD, if applicable. The patient’s information
was summarized into a concise document that was then distributed to all GVHD
adjudication committee participants.

GVHD adjudication meetings.: The GVHD adjudication committee met at least twice a
month for the assessment in near-real time of all allograft recipients who reached day 180
and 365 post allo-HCT. To have up-to-date GVHD data, adjudication for patients occurred
the month after the patient met the day 180 or 365 time-points. During adjudication, the
NCC guidelines were strictly enforced for categorization of GVHD syndromes, which was
conducted according to the time of symptom presentation after allo-HCT and the presence/
absence of acute and chronic GVHD features. The diagnosis of GVHD was made based on
identification of GVHD features according to published criteria8. The presence of GVHD
symptoms without an alternative etiology and/or receiving GVHD therapy regardless of
biopsy result was classified as GVHD. Negative GVHD diagnosis required unequivocal
(negative) laboratory/pathologic evidence or disappearance of symptoms in the absence of
GVHD treatment. All signs and symptoms of other GVHD manifestations were assessed by
the GVHD adjudication committee, and findings were documented in the electronic data
capture form (Appendix 1). Patients who presented exclusively with other chronic GVHD
manifestations, no diagnosis of chronic GVHD was attributed in the absence of a diagnostic
criteria as per NIH guidelines®, and had no impact on the final global score of cGVHD. If
undefined other chronic GVHD manifestations were present concurrently with diagnostic
and/or distinctive features of chronic GVHD, these were also reported but did not have an
impact on the final global score. The GVHD diagnosis date was determined by the date
GVHD therapy was initiated or date of positive pathology, whichever occurred earlier. In
cases where GVHD therapy was not initiated and biopsy was not obtained, the date GVHD
symptoms first began was used as the diagnosis date. The GVHD committee reviewed the
histopathologic findings and documented whether the biopsy was positive, equivocal or
negative. The GVHD committee discussed complex patient cases with the primary and/or
treating BMT physician, as well as subspecialists, such as dermatologist, ophthalmologist
and gastroenterologist when necessary. For skin manifestations, digital photography was
reviewed when available. For patients who transferred their care to a local oncologist,
clinical assessments, test results and/or other relevant documentation were requested from
the local provider. If the team was unable to obtain a follow-up update, patients were
censored and documented as lost to follow up. For censored patients, only information
through the censored date was considered for GVHD grading and scoring.

After consensus was reached by the GVHD adjudication committee, a member of the
committee documented the adjudicated data using an electronic GVHD data capture form
created by the GVHD adjudication committee (Appendix 1). Documentation was completed
for each allo-HCT recipient at each assessment time-point (day 180 and 365). The dynamic
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GVHD form guided the user through a comprehensive review of systems following the NCC
guidelines®. Relevant signs and symptoms of GVHD were categorized for each individual
organ according to the diagnostic, distinctive, and other manifestations criteria and matched
the NCC guidelines. Subsequently, the user was prompted to indicate whether the patient’s
symptoms met diagnostic criteria for either acute or chronic GVHD. If the patient met
criteria for establishing a diagnosis of chronic GVHD, the form intuitively prompted the user
to complete the individual organ scoring section and the overall global chronic severity
section. If the patient had acute GVHD, then the electronic form populated a scoring section
relevant to grading of acute GVHD and according to International Bone Marrow Transplant
Registry (IBMTR) criteria?2. If the patient was diagnosed with overlap syndrome, both the
acute and chronic scoring sections would populate. The electronic form also included
additional sections for GVHD prophylaxis, organ biopsy, immunosuppressant drug(s) and
GVHD treatment. We collaborated with CIBMTR to ensure our data reporting would align
with their revised chronic GVHD forms. Therefore, additional questions were added
including whether signs or symptoms of GVHD were still present at the end of the
assessment period and the date maximum overall GVHD severity was reached. The Bone
Marrow Transplant Clinical Trials Network (BMT CTN) reporting requirements were also
taken into consideration. An optional question was added to capture overall chronic GVHD
severity based on the BMT CTN severity scale (Figure 2).

To ensure data quality assurance, different methods for error proofing, such as error
notification, instructional text, radio buttons, and error checks were built into the “Chronic
and Late Acute GVHD” assessment form. Except for a free-text comment field, the form
utilized structured data fields, which allowed for information to be collected in a highly
organized and categorized fashion. The dynamic form also utilized conditional fields that
enabled the form to respond to user input, only populating fields necessary to score the
specific patient case. Thus, the appropriate scoring section populated according on the
patient’s specific GVHD syndrome. After the GVHD adjudication committee reviewed the
patient’s data and determined the status of their GVHD diagnosis and severity, the data was
transferred into the new GVHD database and became easily available when needed.
Therefore, eliminating the need for clinicians to manually review each individual patient’s
GVHD data from the EMR, minimizing time and effort and data inter-variability.

Prior to the establishment of the standardized chronic GVHD assessment, only 9% of allo-
HSCT recipients had chronic GVHD evaluation conducted routinely from years 2000 to
2013. Of those, we identified 91% documentation errors (88% clinically non-significant,
12% had incorrect GVHD grading or missing diagnosis). Subsequently, 634 patients had day
180 and 365 acute and chronic GVHD assessments conducted by the GVHD adjudication
committee. Documentation was achieved by 100% and showed that the most common
GVHD syndromes were persistent or recurrent acute GVHD, followed by classical chronic
GVHD and late acute GVHD.

DISCUSSION

GVHD is a complex disease. Its clinical assessment is made especially challenging by the
subjectivity of clinician evaluations and attribution to competing diagnoses23-30, We
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established a dedicated GVHD team to ensure that consistent standards for GVHD diagnosis
are applied across all patients. Our experience demonstrates the feasibility of conducting
dedicated GVHD evaluations at set time-points through 1-year post allo-HCT in accordance
with the NCC guidelines8. We showed that establishing an institutional GVHD adjudication
committee and creating a user-friendly dynamic electronic data capture form enabled
standardized internal documentation practices with a high degree of compliance. Further,
centralizing GVHD assessments through an adjudication committee ensured that the NCC
guidelines were uniformly applied to all allo-HCT recipients in our institution. Our data
coordinators can now report consistent data to CIBMTR, BMT CTN, and other clinical
trials. This framework also ensures that our center remains compliant with Foundation of the
Accreditation of Cellular Therapy (FACT) accreditation standards. A current project is
underway to further streamline this data capture process. Data from the Chronic and Late
Acute GVHD assessment form will be electronically transferred into the GVHD database,
eliminating the need to manually enter this data into the database. Notably, EBMT-NIH-
CIBMTR Task Force supports the standardization of GVHD assessments as a dynamic
process that incorporates progress in new diagnostic and therapeutic interventions3L. Similar
efforts in the standardization of GVHD data capture are underway to increase the reliability
of the GVHD evaluation process including the development of new software and the
eGVHD app32:33,

The additional step of capturing data within a GVHD specific database has significantly
enhanced our ability to monitor GVHD incidence and response to therapy and has decreased
the time and effort required providing physicians with GVHD data to support projects and
manuscripts. The adjudicated GVHD data has been used in several manuscripts within our
institution3444. Improved monitoring of GVHD incidence has also enhanced our ability to
assess feasibility of clinical trials in development. Adoption of similar framework for GVHD
assessment and data capture across centers may improve consistency of GVHD scoring
across centers and data quality in multicenter analyses. Improving the consistency of GVHD
related data would assist in the design of future trials exploring novel therapies for unmet
needs in GVHD prophylaxis and therapeutic interventions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Clinical Implications Statement:

Establishing a framework for dedicated assessment in GVHD enabled standardized
documentation practices with a high degree of compliance. This workflow can be
adopted by other centers that may improve consistency of GVHD scoring across centers
and data quality in multicenter analyses. Improving the consistency of GVHD related
data would assist in the design of future trials exploring novel therapies for unmet needs
in GVHD.

Adv Cell Gene Ther. Author manuscript; available in PMC 2020 October 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Dierov et al.

Page 12

Real-time Assessment Consensus Review Documentation
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Figure 1: Chronic GVHD assessment wor kflow.
Included three steps: real time assessment, consensus review and documentation.
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Chronic GYHD Overall Severity -~ 2014 NIH Criteria

P % Mild... " Moderate.,  © Severe., - only 1 or 2 sites (except lung-see below), max score of 1in all affected sites, no clinically significant functional impaiment.

% For BMT CTN protocol patients only

Mo Rate sewerity of this person's chronic GVHD on this scale: (0= cGVHD symptoms are not at all severe, 10= cGVHD symptoms are most severe possible)

C ™ SevertyScale: | ]

Figure 2. Chronic and late acute GVHD electronic data form and BMT CTN severity scale.
The electronic data form included an optional question to capture overall chronic GVHD

severity based on the BMT CTN severity scale that is required in BMT CTN studies.
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