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British Committee for Standards in Haematology (BCSH) summary for acute GvHD
Extracorporeal photopheresis (ECP) is a cell based immune-modulatory therapy which offers a different therapeutic approach.
ECP involves processing up to 15% of the patients total blood volume per cycle, isolating a buffy coat (approx 5 x 109
leukocytes) and adding 8-methoxypsoralen followed by UVA irradiation before it is returned to the patient.

2nd line treatment

There are fewer reports detailing the role of ECP in aGvHD compared to chronic GvHD. The initial reports included small
patient numbers but did suggest efficacy of ECP in the acute setting (Smith et al, 1998; reviewed in Dall’Amico & Messina,
20021). A retrospective series of 23 patients with acute steroid-refractory GvHD reported a complete response rate of 52%
although no patients with grade IV GvHD had a complete response (CR).

Extracorporeal
photopheresis
(Procedure)

Steroid
refractory
aGvHD

A trend for improved survival was seen in grade III/IV GvHD compared to matched controls (38% vs 16%; p=0.08) (Perfetti et
al, 20082). Greinix et al have published the largest series to date. This phase 2 prospective study included 59 patients with
steroid-refractory or steroid-dependent GvHD treated with 2 consecutive ECP treatments every week. Complete responses
were reported in 82% of patients with cutaneous involvement, 61% of liver involvement and 61% with gut involvement (Greinix
et al, 20063). At 4 years, TRM was 36%. The use of ECP in the treatment of aGvHD in the UK has been reported by DasGupta et al. In a series of 19 patients with steroid-refractory aGvHD, 11 patients showed a clinical response including 5/10
with grade IV GvHD (Das Gupta et al, 20114).

Routinely
commissioned

Positive results have also been reported in children treated with ECP. Perotti et al report a response rate of 68% in 50 children
treated with ECP for aGvHD (Perotti et al, 20105). The standard UVAR XTS machine is only suitable for children over 40 kg in
weight although the newer CELLEX machine is now available which allows treatment of patients <40 kg.
ECP has an excellent safety profile. The side effects appear to be mild and include hypotension, fevers and reduction of
haemoglobin concentration (Greinix et al, 19986, Perotti et al, 19997). There are no reports of increased infection risk or
disease relapse. An indwelling catheter is required in patients with poor venous access. At present, access to ECP for aGvHD
in the UK is generally limited to those centres where ECP is available on site as patients are often too unwell to travel for
treatment. The optimal treatment schedule and duration of treatment has yet to be established. Das Gupta et al reported a
regimen of weekly cycles for a minimum of 8 weeks continued until maximal response or complete response seen (Das Gupta
et al, 2011).
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BCSH summary for chronic GvHD

2nd line treatment

Extracorporeal photopheresis (ECP) has been widely used as a second line therapy for the treatment of mucocutaneous
cGvHD, with consistently high complete response rates of up to 80% with cutaneous manifestations, and significant
improvement in sclerodermatous skin involvement (Couriel et al, 2006b8; Dignan et al, 20119).

Extracorporeal
photopheresis
(Procedure)

Cont’d

Skin, oral,
liver
cGvHD

Flowers et al (2008) published the first multicentre, randomized controlled, prospective Phase II trial of ECP in the treatment of
patients with cGHVD. This study included patients who were steroid dependent, steroid refractory and those who were
intolerant of steroids. Ninety-five patients were randomized to receive either ECP and standard therapy (corticosteroids plus
other immunosuppressive agents including ciclosporin, tacrolimus or mycophenolate mofetil) or standard therapy alone. The
study used percentage improvement in total skin scores after 12 weeks of ECP treatment as the primary endpoint. The
percentage reduction in total skin score from baseline was greater in the ECP arm compared to the non-ECP arm but this did
not achieve statistical significance (P = 0·48). The proportion of patients who had at least a 50% reduction in steroid dose and
at least a 25% decrease in total skin score was 8·3% in the ECP arm at week 12 and 0% in the control arm (P = 0·04)
(Flowers et al, 200810). A major limitation of this study is that the study arm assignment was known to physicians who were
controlling the prednisolone dose. This study has several other limitations due to the methodological challenges of conducting
clinical trials in patients with cGvHD. These include the short duration of treatment, only using skin as the primary endpoint to
assess response, the limited time allowed for reduction in steroids (6 weeks) and the large variation in immunosuppressive
regimens used.

Routinely
commissioned

The response reported in patients with visceral GvHD, e.g. liver, is more variable. Greinix et al (2006) reported a complete
response rate of 68% for liver cGvHD (17/25 patients). Similarly, Couriel et al (2006b) reported a partial response rate of 15/21
(71%) for liver cGvHD. These results have not been reflected in all studies (Seaton et al, 2003 11; Foss et al, 200512). Lung and
gut involvement have demonstrated less consistent responses (Greinix et al, 1998; Child et al, 199913; Couriel et al, 2006b).
There are mixed reports of the benefits of earlier (<12 months) versus delayed treatment with ECP (Child et al, 1999;
Apisarnthanarax et al, 200314; Messina et al, 200315; Foss et al, 2005). Response to ECP has been associated with increased
survival and reduction in the use of corticosteroids (Foss et al, 2005).

Summary continues on next slide
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Additional evidence review (post-2012 papers), acute and chronic GvHD
Note: systematic review of prospective studies study may incl. papers already reviewed by BCSH
We found 5 additional studies of ECP which met our inclusion criteria: one Cochrane systematic review of randomised
controlled trials, one systematic review of prospective studies, one prospective cohort study, and two retrospective case
series.

2nd line treatment

The Cochrane review16 included randomised controlled trials of ECP with or without alternative treatment versus alternative
treatment alone in paediatric patients with chronic GvHD after haematopoietic stem cell transplantation. No studies were found
which met the inclusion criteria.

Steroid
refractory
aGvHD
Extracorporeal
photopheresis
(Procedure)

The systematic review of prospective studies 17 included 9 prospective cohort studies of second-line ECP for steroid refractory
or steroid dependent acute and/or chronic GvHD, together including a total of 323 subjects. The review excluded studies with
less than 5 subjects. A random effects model was used in the meta-analysis. An overall clinical response was found of 69%
(95% confidence interval 34-95%) in aGvHD and 64% (95% CI 47-79%) in cGvHD. Organ specific-response rates were also
reported, for aCvHD and cGvHD separately. The highest response rates were seen for GvHD affecting the skin and
gastrointestinal tract. Rates of immunosuppression discontinuation were 55% (95% CI, 40% to 70%) and 23% (95% CI, 7% to
44%) for acute and chronic GVHD, respectively This was a well-conducted systematic review, but was limited by the small
number and size of prospective studies included, and considerable heterogeneity was found.

AND
study18

Skin, oral,
liver
cGvHD

The prospective cohort
was an international study involving 3 centres, and including a total of 128 patients with
steroid-refractory or steroid-dependent aGvHD. The primary outcome was 6 month freedom from treatment failure, as defined
by the absence of death, relapse/progression of malignancy, or a further line of systemic immunosuppressive therapy within 6
months of intervention. The incidence of 6-month freedom from treatment failure was 77.3% with a 2-year overall survival of
56%. Higher grade of aGvHD (grade 2 versus grades 3-4) at onset of ECP predicted for poor outcome as measured by
survival, non-relapse mortality and 6-month freedom from treatment. This was a relatively large and well-conducted study.

Routinely
commissioned

The two retrospective case series19, 20 were both small studies, one of ECP for aGvHD, and the other of ECP for both acute
and chronic GvHD, of 9 and 21 subjects respectively. The primary outcome in both studies was clinical response rate, and the
secondary outcome was reduction in steroid dose. In the first study all 9 patients responded and the average dose of steroid
was reduced, but all patients subsequently developed cGvHD. In the second of these studies 9 out of the 13 subjects with
cGvHD responded to ECP, and 3 out of the 9 with aGvHD. Steroid was stopped or dose reduced in all of the cGvHD subjects,
but was unchanged in the aGvHD group. This study also reported a 4 year overall survival of 67.7 in the cGvHD group. There
were no 4 year survivors in the aGvHD group.
We found no studies of cost-effectiveness, and no formal studies of safety, although adverse effects were reported in the
studies above. These include gastro-intestinal bleeding, renal failure/sepsis, urosepsis, acute respiratory distress syndrome,
pneumothorax, pneumonia, pleural effusion, ischaemic heart disease, cytomegalovirus colitis, and line-related complications.
It is very unclear how many of these complications were directly attributable to ECP.
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Addition of 2nd line agents considered in patients who have failed to respond to methylprednisolone (2mg/kg) in conjunction with calcineurin inhibitors

Proposed
commissioning
position

BCSH summary
Several studies have investigated the role of blocking the inflammatory cytokine TNFα. TNFα is involved in the
pathophysiology of GvHD by activating antigen presenting cells, recruiting effector cells and causing direct tissue damage
(Reddy et al, 200321). Earlier animal models had suggested that TNF played a major role in aGvHD of gastrointestinal tract
and skin (Hattori et al, 199822). Reports have investigated both the role of infliximab and etanercept.
Infliximab is an anti-TNFα monoclonal antibody. Several small case series suggested a possible benefit of infliximab in the
treatment of steroid-refractory GvHD (Patriarca et al, 200423; Couriel et al, 200424; Kobbe et al, 200125; Hervé et al, 199226)
There are also reports of an increased risk of infection in patients treated with infliximab (Marty et al, 200327). In a larger study
of 52 patients (71% of whom had grade III/IV GvHD), 15% achieved a complete response with infliximab as salvage therapy
(Pidala et al, 200928). In addition, a phase 3 study of 63 patients comparing infliximab plus corticosteroids to corticosteroids
alone in aGvHD did not show any improvement in response rate or overall survival in patients with newly diagnosed aGvHD
(Couriel et al, 200929).

Anti-TNF:

2nd line treatment

Infliximab

Steroid
refractory
GvHD

Not routinely
commissioned

Additional evidence review (post-2012 papers)
We found one retrospective case series 30 of infliximab in 10 paediatric patients with severe steroid refractory aGVHD of the
gastrointestinal tract. All patients received 10 mg/kg infliximab weekly for 3–4 doses. Eight patients had a complete clinical
response and two had partial response.

All patients developed infections subsequently. Five patients developed chronic GVHD (cGVHD). Six patients died at 66–1451
days post-transplant, (from infection, aGVHD, lung cGVHD, or pneumonia. Four patients were alive at 238–924 days. This
study represents very poor quality evidence.
BCSH summary
Etanercept is a soluble dimeric TNFα receptor 2 which renders TNFα inactive by competing for binding sites (Sieper et al,
200531). The drug is administered subcutaneously and has a good side effect profile (Sieper et al, 2005). Etanercept has been
used in several studies in the primary treatment of aGvHD. A pilot study reported a 75% response rate in 20 patients with
grade II/III aGvHD treated with etanercept and methylprednisolone (Uberti et al, 200532).

Anti-TNF:

Etanercept

A further phase II study was reported by the same group comparing etanercept plus methylprednisolone in 61 patients (20 of
whom had been included in the pilot study) compared to a contemporaneous group of 99 patients who received steroids alone
for initial treatment of aGvHD. Patients treated with etanercept were more likely to achieve a complete response than those
treated with steroids alone (69% vs 33%, p <0.001) (Levine et al, 200833). Busca et al reported a response in 6/13 patients
with refractory gut GvHD (Busca et al, 200734). Both of these studies suggested that the GI tract was particularly sensitive to
TNF blockade. The infection rate was not significantly different between the two populations. Two-thirds of the patients had
grade II disease.

Not routinely
commissioned

Summary continues on next slide
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Addition of 2nd line agents considered in patients who have failed to respond to methylprednisolone (2mg/kg) in conjunction with calcineurin inhibitors

Proposed
commissioning
position

Additional evidence review (post-2012 papers)
We found one retrospective case series 35 of etanercept for seroid refractory aGvHD in 18 patients. All received 25 mg of
etanercept subcutaneously twice weekly for 4 weeks. Using nonparametric tests, etanercept had a down-grading effect on
acute GVHD (p = 0.005), although no patients achieved a complete remission. 50% had a partial response, with significant
improvements in skin and gut GvHD. There was no significant effect on hepatic GvHD. Four patients died of fatal infections.

2nd line treatment

Etanercept
Cont’d

Interleukin 2
receptor
antibodies:

Steroid
refractory
GvHD

Not routinely
commissioned

BCSH summary
The interleukin-2 receptor alpha subunit (CD25) is predominantly expressed on activated T lymphocytes and has been a
particular target for monoclonal antibody treatment for GvHD.
Inolimomab is a murine anti-IL-2R. Bay et al retrospectively evaluated the use of inolimomab in 85 patients with steroidrefractory aGvHD (Bay et al, 200536). The total response rate was 63% and overall survival at a median follow-up of 20
months was 26%. A further retrospective study of 40 patients reported a 58% response rate with higher responses in those
without gastrointestinal disease (Pinana et al, 200637).

Inolimomab

Cont’d

Not routinely
commissioned

Additional evidence review – N/A (proposed as Not routinely commissioned)
3rd line treatments are reserved for patients with acute steroid-refractory disease, who have failed at least two different second line treatment options

3rd line treatment

BCSH summary
Alemtuzumab (Campath 1H) is a humanised, unconjugated IgG1 kappa monoclonal antibody that is specific for CD52
receptors present on mature T and B lymphocytes, monocytes, monocyte-derived dendritic cells, macrophages and
eosinophils (Hale, 200138).

Alemtuzumab
(10mg/day)

Acute
steroid
refractory
GvHD

Several case reports suggested that alemtuzumab may be helpful in the management of aGvHD (Varadi et al, 199639; Carella
et al, 200440; Wandroo et al, 200441). In a prospective study, 18 patients with steroid-refractory aGvHD received alemtuzumab
10mg subcutaneously once daily for 5 days. At day 28, 83% had responded to alemtuzumab and 10/15 of responders were
alive after a median follow up of 11 months. Infectious complications were reported in 14 patients including CMV reactivation
in 11 patients (Gomez-Almaguer et al, 200842). In a series of 20 patients with histologically confirmed grade III/IV steroid
refractory GvHD, the overall response rate was 70% and one year overall survival was 50% (Schnitzler et al, 200943). These
results have not been replicated in all studies. In a phase 2 trial of 10 patients, 5 patients responded but all died within a
median of 40 days of treatment (Martinez et al, 200944). These studies were predominantly undertaken in patients who had not
received T-cell depletion prior to transplantation and it is possible that the effect may be different in T-cell depleted patients.

Not routinely
commissioned

Summary continues on next slide
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3rd line treatments are reserved for patients with acute steroid-refractory disease, who have failed at least two different second line treatment options

Proposed
commissioning
position

Additional evidence review (post-2012 papers)
We found two small retrospective case series of alemtuzumab for acute GvHD.
One retrospective study45 included 24 patients with grades II, III or IV steroid refractory aGvHD treated with varying doses of
alemtuzumab. A response to treatment was reported in 15 patients (62.4%). %). A complete response was seen in 11 patients
(45.8%), and a partial response in 4 patients (16.6%). The overall survival rate at 1 year for all patients was 33.3% (95%
confidence interval [CI], 15.9% to 51.9%) and for responders, 53.3% (95% CI, 26.3% to74.4%). Two patients died from
infection, 5 patients from recurrent GVHD, and 1 from an uncontrolled post-transplant lymphoproliferative disorder.

3rd line treatment

Alemtuzumab
Cont’d

Acute
steroid
refractory
GvHD

Pentostatin
(1.5mg/m2)

The other study46 included 19 paediatric patients, also with steroid refractory grades II, III and IV aGvHD, who received a
median dose of 0.9 mg/kg alemtuzumab (range 0.3–2 mg/kg) divided over 2–6 days. 89% of patients received additional
courses. A complete response, defined as GVHD of grade 0 at four weeks following the first alemtuzumab course, was
observed in nine patients (47%). A partial response, defined as an improvement in grade after four weeks, was observed in
five patients (26%). There was no response in five patients (26%). The overall response rate at four weeks was 73%.
Infectious complications included bacteremia (47%), presumed or documented fungal infections (21%), adenovirus viremia
(52%), EBV viremia (36%), and CMV viremia (36%).

Cont’d
Not routinely
commissioned

Pentostatin is a nucleoside analogue which is a potent inhibitor of adenosine deaminase. Cell death occurs as a result of
accumulation of 2-deoxyadenosine 5-triphosphate particularly in T cells and NK cells. The drug also causes reduced TNFα
and prolonged lymphopenia (Margolis et al, 200047; Foss, 200648). It has been used in the treatment of both aGvHD and
chronic GvHD.
A phase 1 study of 23 evaluable patients found the maximum tolerated dose to be 1.5 mg/m2 per day for 3 days. 14 patients
achieved a complete response but median survival was 85 days (Bolanos-Meade et al, 200549). A small retrospective series
including 12 patients with aGvHD reported overall response in 6/12 patients but median survival of only 1.4 months (Pidala et
al, 201050). Pentostatin was also used in combination with corticosteroids in one arm of a randomised phase 2 study for initial
therapy of acute graft-versus-host disease comparing etanercept, mycophenolate mofetil and denileukin. The day 28 complete
response rate was 38% which was lower than MMF (60%) and denileukin (53%). Overall survival at 9 months was 47% which
was similar to denileukin and etanercept but lower than MMF (64%). The infection rate of 57% was also higher compared to
MMF (44%) and etanercept (48%) (Alousi et al, 200951). A recent study including 23 patients with steroid-refractory aGvHD
reported an 83% response rate with a 2 year survival rate of 43% (Klein et al, 201152).

Not routinely
commissioned

Additional evidence review – N/A (proposed as Not routinely commissioned)
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3rd line treatments are reserved for patients with acute steroid-refractory disease, who have failed at least two different second line treatment options

Proposed
commissioning
position

3rd line treatment

Mesenchymal (stromal) stem cells (MSCs) are a population of undifferentiated pluripotent stem cells that modulate immune
and inflammatory response and facilitate repair of connective tissues (Pittenger et al, 199953; Majumdar et al, 200054). Le
Blanc et al were the first to report efficacy of MSCs for the treatment of aGvHD (LeBlanc et al, 200455). A phase 2 study of
MSCs in patients with refractory GvHD was subsequently undertaken by the same group. This report included 55 patients (25
children, 30 adults) with steroid-resistant, severe aGvHD. Thirty patients had a complete response and 9 showed
improvement. Overall survival at 2 years post transplant was 53% in complete responders compared to 16% in those who did
not respond (Le Blanc et al, 200856). There were no significant adverse events. An encouraging report by Karlsson et al
suggests that MSCs have little effect on T-cell responses to EBV and CMV, despite their strong immunosuppressive effects on
alloreactive T cells (Karlsson et al, 200857)

Mesenchymal
stem cells
Cont’d

Acute
steroid
refractory
GvHD

Prochymal® MSCs have been used as part of a compassionate use programme. In 12 children with grade III or IV gut GvHD a
complete response was seen in 7 patients and 5/12 were alive after a median follow-up of 611 days (Prasad et al, 201158).
The same commercially generated MSCs have recently been used in a multicentre randomised controlled trial which has been
reported in abstract form. 163 patients received MSCs and 81 received placebo. Although this study did not show improved
complete response rates overall in steroid-refractory aGvHD compared to the control arm, patients with steroid-refractory gut
and liver aGvHD showed significantly improved response rates (82% and 76% respectively) (Martin et al, 201059).
Furthermore, it should be noted that not all sources of MSCs are equivalent.

Not routinely
commissioned

A recent report used MSCs for the primary treatment of aGvHD in combination with corticosteroids. Thirty-one evaluable
patients were included and were randomised to receive a dose of either 2 or 8 million MSCs/kg. Seventy-seven percent of
patients had a complete response rate and 16% had a partial response rate. There were no differences in safety or efficacy
between the two groups (Kebriaei et al, 200960). Some success has also been reported using MSCs expanded in vitro with
human serum (Perez-Simon et al, 201161). This study includes 10 adult patients with acute refractory GvHD and demonstrated
a complete response in one patient, a partial response in 6 patients and no response in the remaining 3 patients.
MSCs are currently available in the UK for paediatric patients with steroid refractory aGvHD as part of the Prochymal®
compassionate use programme from Genzyme. In addition, for both adults and children MSCs may be available from Imperial
College (Professor Francesco Dazzi). A randomised study using MSC in upfront therapy of grade 3-4 aGvHD is also planned.
MSCs are a promising treatment in the management of acute GvHD. At present the authors suggest that MSCs may be
considered as a third line treatment option but recognise that this is an area of active research and that MSCs may have a
greater role in the management of aGvHD in the future.
Additional evidence review – N/A (proposed as Not routinely commissioned)
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Chronic GvHD
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Indication

Evidence summary

2nd

line treatments are used in the management of steroid-refractory cGvHD or in patients who are steroid-dependent or intolerant of steroids. Some agents may be
used sequentially or in combination, depending on clinical judgement

Pentostatin

A Phase 2 study administered pentostatin fortnightly for 12 doses and reported a response rate of 55% in 58 heavily pretreated patients with refractory cGvHD (Jacobsohn et al, 200762). A clearly defined scoring system was used to assess
patients at 3-monthly intervals and 31 patients were considered to have a major response according to the study criteria.
Survival was 70% at 2 years and 11 infectious episodes were possibly related to pentostatin. The same investigators reported
a 53% response rate in a Phase 2 study of 51 children with refractory cGvHD (Jacobsohn et al, 200963). Similarly, a clearly
defined scoring system was used to assess response at 3- monthly intervals and seven patients had a complete response and
Refractory 20 had a partial response. Overall survival at one year was 84%. There were 27 episodes of infection occurring in 15 patients.
cGvHD
A dose of 4 mg/m2 was administered intravenously every 2 weeks in these reports and the main toxicities were infection and
haematotoxicity. In a retrospective series, 10/18 patients with refractory cGvHD obtained a complete or partial response to
pentostatin treatment (Pidala et al, 201050). As infections are frequent, it has been recommended that pentostatin is not used
in the context of acute infection or in pulmonary cGvHD (Wolff et al, 201164).

Proposed
commissioning
position

Routinely
commissioned

2nd line treatment

Additional evidence review did not find any additional published research

Rituximab

Rituximab is an anti-CD20 monoclonal antibody used widely in the management of B-cell malignancies. Ratanatharathorn et al
(2000)65 reported the first case of patient with cGvHD and immune thrombocytopenia having a complete response to four
doses of 375 mg/m2 of rituximab. Cutler et al (2006) reported the results of a Phase 1/2 study that included 21 patients with
steroid-refractory cGvHD treated with 375 mg/ m2 weekly of rituximab. A response rate of 70% was observed although many
responses were partial and limited to cutaneous and musculoskeletal disease. In addition, many patients had relatively mild
GvHD. Responses were durable for one year (Cutler et al, 2006 66). A further Phase 2 study of 37 patients reported 8 complete
and 24 partial responses with higher responses in skin, oral cavity and musculoskeletal systems (Kim et al, 2010 67). Similar
Refractory results have been reported in retrospective series (Zaja et al, 200768; Mohty et al, 200869). A small retrospective study of 13
cutaneous patients reported a similar response rate of 69% using a dose of 50 mg/m2 weekly for 4 weeks (von Bonin et al, 2008 70). A
recent meta-analysis reviewed seven studies with a total of 111 patients (Kharfan- Dabaja et al, 200971). The pooled response
or
musculosk rate was 66% and common adverse events were infusion reactions or infectious complications (Kharfan-Dabaja et al, 2009)
eletal
cGvHD) Additional evidence review (post-2012 papers)
Note: systematic review of retrospective studies may incl. papers already reviewed by BCSH

Routinely
commissioned

We found one systematic review71 of prospective and retrospective studies of rituximab for chronic GvHD. All prospective
studies evaluating the efficacy of rituximab in GVHD were included in this review, regardless of the number of patients
enrolled. Retrospective studies were included if they evaluated the efficacy of rituximab in cGVHD in a minimum of 5 patients.
Summary continues on next slide
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2nd

line treatments are used in the management of steroid-refractory cGvHD or in patients who are steroid-dependent or intolerant of steroids. Some agents may be
used sequentially or in combination, depending on clinical judgement

Rituximab
Cont’d

Single case reports were excluded. Seven studies (3 prospective and 4 retrospective, with a total of 111 patients) met the
inclusion criteria. Data were pooled under a random-effects model. The pooled proportion of overall clinical response was 0.66
(95% confidence interval 0.57 to 0.74). There was no statistical heterogeneity among the pooled studies. Response rates were
Refractory
13% to 100% for cGVHD of the skin, 0 to 83% for cGVHD of the oral mucosa, 0 to 66% for cGVHD of the liver, and 0 to 38%
cutaneous
for cGVHD of the lung. Common adverse events were related to infusion reactions or infectious complications.
or
musculosk
The studies included in this review were all small non-controlled studies with sample sizes ranging from 3 to 28 patients. The
eletal
pooled response rates mask variation between individual studies. Heterogeneity in patients enrolled, different criteria for
cGvHD)
assessing response rates, range of diseases and previous interventions undermine quality of results and ability to determine
true effect of rituximab.

Proposed
commissioning
position

Cont’d
Routinely
commissioned

2nd line treatment

Imatinib is a tyrosine kinase inhibitor used in the management of chronic myeloid leukaemia (CML) and stromal
gastrointestinal tumours (Giralt et al, 200772; Blanke, 201073). It is likely that it exerts its effect by dual inhibition of transforming
growth factor b (TGF-b) and platelet-derived growth factor (PDGF) pathways. Blockade of these pathways has been shown to
reduce fibrosis in experimental models thereby making imatinib a possible candidate for the management of fibrotic diseases
including cGvHD (Bonner, 200474; Ghofrani et al, 200575).

Imatinib

Refractory
pulmonary
or
scleroder
matous
cGvHD

Majhail et al (2006)76 reported a patient with relapsed CML and bronchiolitis obliterans who obtained a molecular remission
with imatinib and an improvement in their respiratory symptoms. A retrospective study reported a 50% response rate (two
complete responses, five partial responses) in 14 patients with refractory sclerotic GvHD (Magro et al, 200977). Response was
assessed using a recognized skin score and a partial response was defined as a >50% improvement in skin score. Olivieri et
al (2009) reported a 79% response rate (seven complete responses, eight partial responses) at 6 months in a prospective pilot
study of 19 patients with refractory disease. Complete or partial responses were observed in 7/11 patients with mild pulmonary
cGvHD (Olivieri et al, 200978). Partial response was defined as an improvement in pulmonary function test or 50% reduction in
corticosteroid dose. Overall survival at 18 months was 85%. A small pilot study suggested that imatinib shows best responses
in those with mild pulmonary cGvHD and is not effective in severe disease (Stadler et al, 200979). Side effects included
dyspnoea, fluid retention and haematological toxicity. The initial dose used was 100–200 mg, which was subsequently titrated
to 400 mg if well tolerated.

Routinely
commissioned

Additional evidence review did not find any additional published research
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