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Key Messages
• No eligible evidence was identified comparing ibrutinib to another intervention for the 

management of treatment-refractory chronic graft-versus-host disease.

• Currently available evidence describing second- or third-line therapies for treatment-
refractory chronic graft-versus-host disease was ineligible for this review because of 
the use of non-comparative research methods (i.e., single-arm trials, case series, and 
case reports).

• One randomized controlled trial is currently under way investigating the use of ibrutinib as 
first-line therapy for chronic graft-versus-host disease; however, no randomized controlled 
trials of ibrutinib for the management of treatment-refractory chronic graft-versus-host 
disease are currently being conducted.

• The need for high-quality randomized controlled trials of ibrutinib for treatment-refractory 
chronic graft-versus-host disease has been highlighted repeatedly in recent literature.

Context and Policy Issues
Graft-versus-host disease (GvHD) can occur in patients who have undergone a blood or 
bone marrow transplant from a human donor (also known as an allogeneic hematopoietic 
transplant).1,2 The disease is caused by the graft when its cells initiate an immune response 
to, and attack, the transplant recipient’s body.3 Broad estimates indicate that between 30% 
and 70% of patients with allogeneic hematopoietic transplants experience GvHD.1,2,4,5

GvHD is often a serious condition that causes significant morbidity; it is a prognostic indicator 
of poor outcomes and is 1 of the leading causes of mortality in patients following stem 
cell transplant.2,4,6 A risk factor for developing GvHD is receipt of a graft from an unrelated 
or unmatched donor.4 Symptoms of GvHD often manifest initially as mouth sores and/or 
skin rash,4 and can progress to include dry mouth, gastrointestinal distress, elevated serum 
bilirubin, fatigue, shortness of breath and/or trouble breathing, and musculoskeletal pain 
and weakness.1,7,8 The severity of disease is primarily characterized clinically by the extent 
of organ involvement (including the skin) and the effects on lung capacity and function.8-10 
Patients can experience significantly limited quality of life and negative impacts to their 
activities of daily life,11-13 with more severe disease associated with less favourable patient 
experiential outcomes.3,14

GvHD can be either acute or chronic, with the primary distinction traditionally being onset 
before or after 100 days following transplant3 and a longer duration of illness in patients 
with chronic GvHD (CGvHD).1,4,15 Although CGvHD is a distinct condition from acute GvHD, 
symptoms and treatments for both conditions are similar.2,3 An accurate diagnosis of 
either acute GvHD or CGvHD can be challenging to establish, but is important for ensuring 
that patients are treated optimally.8 This and other challenges in diagnosing and treating 
CGvHD are exacerbated by current limitations in understanding of both conditions because 
of insufficient data from small and/or methodologically limited studies as well as a lack of 
standardized thresholds and definitions.6,16 For instance, although CGvHD was originally 
thought to be a disease primarily of the T cells, recent research suggests that both T cells 
and B cells are involved,15 This finding catalyzed further studies investigating the role of 
treatments targeting B cells.6,16
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Treatments for CGvHD target the reduction of symptoms while aiming to mitigate side 
effects and adverse events caused by therapy.8,17 Drug treatment for CGvHD can include 
localized and/or systemic interventions, with the former favoured in cases of milder disease, 
to avoid the toxicity and side effects that can occur with systemic therapies.1,8 Treatment 
can also include non-pharmaceutical interventions, including physiotherapy and stem cell 
and immunomodulatory therapies.2 First-line systemic therapy is often corticosteroidal; 
prednisone is a mainstay of early treatment.2,8 However, estimates indicate that fewer than 
half of patients experience a sufficiently durable response with first-line corticosteroid 
treatment and will require second-line (and often third-line) treatment (i.e., steroid-refractory 
CGvHD).1,2,6 These second- and third-line treatments may include nucleoside analogues, 
immunosuppressants, mechanistic target of rapamycin (mTOR) inhibitors, anti-CD20 
monoclonal antibodies, and kinase inhibitors such as ruxolitinib, imatinib, and ibrutinib.2,6,8 
Until recently, there have been no regulatory-approved drugs available for the second-line 
treatment of CGvHD.4,6,14

Ibrutinib (brand name Imbruvica) is a Bruton’s tyrosine kinase (BTK) inhibitor that received 
approval from Health Canada and the FDA as second-line treatment for CGvHD in 2017.4,5,7,14,18 
Ibrutinib is prescribed as a once-daily tablet for patients with CGvHD which is administered 
until treatment is no longer required (i.e., CGvHD has resolved) or in the event that toxicity 
becomes intolerable.4 Ibrutinib can cause side effects including cardiovascular conditions 
(e.g., arrhythmias, atrial fibrillation, and heart failure), central nervous system effects (e.g., 
fatigue, weakness), gastrointestinal toxicity (e.g., nausea, diarrhea), hematologic conditions 
(e.g., thrombocytopenia and anemia), dermatologic conditions, as well as pneumonia (among 
others).4,9,19,20 A widely cited single-arm trial (N = 42) of ibrutinib demonstrated that more than 
two-thirds of patients with CGvHD had either a complete or partial response to therapy with 
ibrutinib.14,21 Similarly, patient-reported symptoms were significantly improved for almost 
half of study patients.22 Longer-term follow-up of this study has demonstrated similarly 
favourable findings, with more than half of responders experiencing a sustained response at 
a median follow-up of more than 2 years.23 However, this study was limited by its open-label, 
non-randomized design and small sample size.5,7

Because of the early data indicating that ibrutinib can be an effective intervention for 
treatment-refractory CGvHD, as well as the relatively recent Health Canada approval of its 
use for CGvHD, a review of the most current comparative evidence is needed to inform health 
care and policy decisions that will optimally benefit patients. Consequently, this report aims 
to synthesize and assess currently available comparative evidence describing the clinical 
effectiveness of ibrutinib for the treatment of patients with CGvHD who have experienced 
inadequate response to corticosteroids or other systemic therapies.

Research Question
What is the clinical effectiveness of ibrutinib in patients with chronic graft-versus-host disease 
who have inadequate response to corticosteroids or other systemic therapies?
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Methods

Literature Search Methods
A limited literature search was conducted by an information specialist on key resources, 
including MEDLINE, Embase, the Cochrane Database of Systematic Reviews, the International 
HTA Database, the websites of Canadian and major international health technology agencies, 
as well as a focused internet search. The search strategy comprised both controlled 
vocabulary, such as the National Library of Medicine’s MeSH (Medical Subject Headings), and 
keywords. The main search concepts were ibrutinib and chronic graft-versus-host disease 
(CGvHD). No filters were applied to limit the retrieval by study type. Conference abstracts 
were excluded from search results. If possible, retrieval was limited to the human population. 
The search was completed on April 26, 2022, and limited to English-language documents 
published after January 1, 2017.

Selection Criteria and Methods
One reviewer screened citations and selected studies. In the first level of screening, titles and 
abstracts were reviewed and potentially relevant articles were retrieved and assessed for 
inclusion. The final selection of full-text articles was based on the inclusion criteria presented 
in Table 1.

Exclusion Criteria
Articles were excluded if they did not meet the selection criteria outlined in Table 1, were 
duplicate publications, or were published before 2017.

Table 1: Selection Criteria

Criteria Description

Population Patients (of all ages) with chronic graft-versus-host disease who have an inadequate response to 
corticosteroids or other systemic therapies

Intervention Ibrutinib

Comparator Extracorporeal photopheresis, mycophenolate mofetil, etanercept, low-dose methotrexate, infliximab, 
mTOR inhibitor (e�g�, sirolimus, everolimus), imatinib, rituximab, pentostatin, cyclosporine, placebo

Outcomes Clinical effectiveness (e�g�, failure-free survival, overall response rate, HRQoL, symptom severity, 
duration of response, overall survival, non-relapse mortality, malignancy relapse or progression, steroid 
dosing); safety (e�g�, adverse events, severe adverse events)

Study designs Health technology assessments, systematic reviews, randomized controlled trials, non-randomized 
studies

HrQoL = health-related quality of life; mTOR = mechanistic target of rapamycin.
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Summary of Evidence

Quantity of Research Available
A total of 86 citations were identified in the electronic database literature search. Following 
screening of the titles and abstracts, 77 citations were excluded and 9 potentially relevant 
sources from the electronic search were retrieved for full-text review. One potentially 
relevant publication was retrieved from the grey literature search for full-text review. Of these 
potentially relevant articles, 10 publications were excluded for various reasons because no 
studies met the inclusion criteria for this report.

Additional references of potential interest are provided in Appendix 2.

Summary of Findings
Clinical Effectiveness of Ibrutinib for Chronic Graft-Versus-Host Disease
There were no eligible studies identified that described the comparative clinical effectiveness 
of ibrutinib for the treatment of CGvHD; thus, no summary can be provided.

Limitations
This report is limited by the lack of any eligible studies identified that answered the research 
question posed.

Currently available evidence describing ibrutinib for treatment-refractory CGvHD was not 
eligible for this review (i.e., the studies published to date use single-arm, non-randomized, 
non-comparative designs that cannot offer robust insight into comparative clinical 
effectiveness).7,15 Specifically, single-arm trials lack the comparison group(s) necessary to 
provide a frame of reference that can establish whether observed effect(s) were due to the 
intervention under study or some other factor(s).24

Comparative randomized controlled trials are needed to inform clinical and health care 
decisions concerning the use of ibrutinib for treatment-refractory CGvHD.13,16

Conclusions and Implications for Decision- or 
Policy-Making
This review did not identify any eligible studies describing the clinical effectiveness of ibrutinib 
for treatment-refractory CGvHD. Available research to date is limited, with most studies 
reporting data from single-arm trials25-27 and case reports or case series.28-30 These study 
designs are insufficient to provide insight into the comparative effectiveness of ibrutinib for 
patients with previously treated CGvHD.4

Although available studies of ibrutinib for patients with treatment-refractory CGvHD are few 
and of low quality, there are multiple studies describing related topics. Studies examining the 
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effect of ibrutinib for the treatment of CGvHD in a first-line setting have been characterized as 
critical to understanding its optimal use for these patients.7 One randomized controlled trial is 
currently under way examining the effect of ibrutinib as a first-line therapy for the treatment of 
CGvHD31 and other single-arm trials are investigating the effects of ibrutinib as either first-line 
or second-line treatment as monotherapy or in parallel with other drugs (e.g., corticosteroids 
or rituximab).32

Other non-comparative research is focused on minimizing the side effects and adverse 
events caused by ibrutinib while treating various conditions (including CGvHD), such as fungal 
infections.33,34 One recent systematic review investigated adverse events among patients with 
GvHD (both acute and chronic) receiving second- and third-line treatments (following first-line 
corticosteroids), but no evidence describing ibrutinib was identified or included.2 However, 
other studies have examined the role of ibrutinib and other drug therapies on various 
hematological malignancies and measured the occurrence and/or severity of CGvHD as an 
outcome.35-38

As more evidence is generated describing the clinical effectiveness of ibrutinib as second-line 
therapy for CGvHD, the cost and cost-effectiveness of ibrutinib and other agents used to treat 
steroid-refractory CGvHD are important considerations for health systems and care providers. 
In 1 cost-effectiveness analysis of treatments for steroid-refractory CGvHD, ibrutinib was 
found to be the most costly among 11 drugs reviewed.39 The authors of this 2018 study 
reported that response rates across all drugs reviewed were comparable and the cost-
effectiveness findings were driven mostly by the costs of the agents themselves.39 However, 
the analyses identified only 1 study of low quality describing ibrutinib; therefore, the extent to 
which robust findings describing cost-effectiveness for the drug can be generated is limited.

Further research focused on B cell–targeted therapies (including ibrutinib) remains ongoing,6 
and is needed to produce higher quality data and evidence to help answer some of the many 
questions that remain about the optimal treatment and management of CGvHD. The current 
shortfall in available evidence for ibrutinib and other second- and third-line therapies for 
treatment-refractory CGvHD is an important limitation when considering the optimal clinical 
management of patients. One study described a survey of clinicians in 3 European countries 
and reported consistency in the approach to managing newly diagnosed CGvHD (i.e., usually 
corticosteroids), but found significant variability in the preferred approaches to second- and 
third-line treatment.40 This lack of clinical consensus is thought to be driven largely by the 
limited body of available and/or robust evidence informing best practice for the management 
of treatment-refractory CGvHD.40 This need for more (and more rigorous) evidence is 
a common theme in the literature describing the management of treatment-refractory 
CGvHD.12,39 Likewise, additional studies are needed to inform the diagnosis and prevention of 
CGvHD and are critical areas of future research.12,41,42

Some CADTH work to date has addressed a related research question concerning GvHD. 
One recent Reference List review sought evidence describing the management of GvHD with 
infliximab (similar to the current review); however, no eligible studies were identified.43

In conclusion, comparative evidence of high quality remains a gap in the literature that is 
necessary to better inform the use of ibrutinib for patients with treatment-refractory CGvHD.
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