
Graft-versus-
host disease

Straight to the point of care

Last updated: Apr 09, 2025



Table of Contents
Overview  3

Summary  3

Definition  3

Theory  4

Epidemiology  4

Aetiology  4

Pathophysiology  5

Classification  6

Case history  7

Diagnosis  9

Approach  9

History and exam  18

Risk factors  20

Investigations  22

Differentials  29

Criteria  31

Management  34

Approach  34

Treatment algorithm overview  43

Treatment algorithm  47

Emerging  80

Primary prevention  81

Secondary prevention  82

Patient discussions  82

Follow up  83

Monitoring  83

Complications  84

Prognosis  85

Guidelines  86

Diagnostic guidelines  86

Treatment guidelines  88

Online resources  90

References  91

Images  110

Disclaimer  117



Graft-versus-host disease Overview

Summary
Graft-versus-host disease (GVHD) is a major cause of morbidity and mortality following allogeneic
haematopoietic cell transplantation (HCT).

Occurs when donor T cells respond to histoincompatible antigens on the host tissues.

Clinical manifestations determine whether the signs and symptoms of GVHD are acute, chronic, or constitute
an overlap syndrome.

Acute GVHD classically targets the skin, gastrointestinal tract, and liver. In contrast, chronic GVHD can
involve almost any organ.

Standard GVHD prophylaxis comprises a calcineurin inhibitor combined with low-dose methotrexate or
mycophenolate. Additional prophylactic agents may be considered in certain patients.

Treatment involves the use of systemic corticosteroids with additional immunosuppressants as clinically
indicated.

Supportive care and monitoring are vital components of GVHD management with emphasis on infection
prophylaxis, physiotherapy, nutritional status, pain control, and monitoring of drug-drug interactions and drug-
related adverse effects.

Definition
GVHD is a serious and potentially life-threatening complication following allogeneic HCT. GVHD occurs when
donor T cells respond to histoincompatible antigens on host tissues.

Clinical manifestations determine whether GVHD is acute or chronic.

Acute GVHD classically involves the skin, gastrointestinal tract, and liver and usually develops within 100
days post-HCT. However, acute GVHD may also develop or persist beyond 100 days post-HCT in some
cases (i.e., late acute GVHD).

The clinical manifestations of chronic GVHD are variable, involving almost any organ, and may resemble
those seen in autoimmune diseases. Chronic GVHD usually develops after 100 days post-HCT. It may
emerge from acute GVHD (progressive type), following a period of resolution from acute GVHD (quiescent or
interrupted type), or occur de novo.

Some patients may present with clinical manifestations of both acute and chronic GVHD (i.e., overlap
syndrome).
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Epidemiology
The number of allogeneic haematopoietic cell transplantations (HCTs) continues to increase.[14] Allogeneic
HCT from unrelated donors in the US has surpassed the number from related donors.[15]

Acute graft-versus-host disease (GVHD)

Incidence ranges from 30% to 50%.[16] However, this varies depending on factors such as donor type (i.e.,
matched or unmatched; related or unrelated), type of malignant disease, and absent or suboptimal GVHD
prophylaxis.[17] [18] The incidence is directly related to the degree of human leukocyte antigens (HLA)
mismatch.[19]

The median time to onset of acute GVHD is typically 21-25 days after transplantation. Umbilical cord-blood
transplantation has been associated with slower neutrophil recovery with lower incidence and later onset of
acute GVHD.[20]

Chronic GVHD

Incidence ranges from 30% in recipients of fully histocompatible transplants to 60% to 70% in recipients of
mismatched haematopoietic cells or haematopoietic cells from an unrelated donor.[21] Factors that increase
the incidence include use of peripheral blood for the transplant and older recipient age.[21] 

Evidence from the US suggests that the median time to diagnosis of chronic GVHD is 4.5 months after HLA-
identical sibling transplantation and 4 months after unrelated donor transplantation.[22] De novo chronic
GVHD almost never occurs ≥2 years post-allogeneic HCT.

Aetiology
Graft-versus-host disease (GHVD) is a serious and potentially life-threatening complication following
allogeneic haematopoietic cell transplantation (HCT). GVHD occurs when donor T cells respond to
histoincompatible antigens on the host tissues.

Several risk factors determine the development of GVHD, which may be acute or chronic.

Risk factors for the development of acute GVHD include:[18] [23][24] [25] [26] [27] [28] [29] [30] [31][32] [33]
[34] [35] [36] [37][38][39] [40][41]

• Human leukocyte antigen (HLA) mismatch
• Oder recipient or donor age
• Donor and recipient gender disparity (particularly a female donor with a male recipient)
• Parous female donor
• Type and stage of the underlying malignant condition
• Transplant conditioning regimen intensity
• ABO compatibility
• Performance score
• White/black race
• Cytomegalovirus serostatus
• Absent or suboptimal GVHD prophylaxis
• Splenectomy
• Low socio-economic status
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Risk factors for the development of chronic GVHD include:[7][8] [21] [39][42] [43] [44][45] [38] [46]

• Prior acute GVHD
• Older recipient age
• Female donor with male recipient
• Parous female donor
• Mismatched or unrelated donors
• Donor lymphocyte infusion (post-HCT)
• Use of peripheral blood stem cells
• Low socio-economic status

Pathophysiology
Acute GVHD

The pathophysiology of acute GVHD is complex, but can be conceptualised in three sequential steps or
phases:

• Phase I: host activation of the antigen presenting cells (APCs). Initiated subsequent to the the
profound damage caused by the underlying disease and consequent infections, exacerbated by
the allogeneic HCT conditioning regimens (involving total body irradiation and/or chemotherapy)
administered prior to the infusion of donor haematopoietic cells.

• Phase II: donor T-cell activation. Activated APCs interact with the infused donor T cells, leading to
activation, proliferation, differentiation, and migration of alloreactive donor T cells.

• Phase III: cascade of multiple cellular and inflammatory effectors. Further modulate each other's
responses, ultimately leading to the acute GVHD target organ damage. Effector mechanisms can
be grouped into cellular effectors (e.g., cytotoxic T lymphocytes) and inflammatory effectors such as
cytokines.
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GVHD pathophysiology
Courtesy of Dr James L.M. Ferrara, Professor, Blood and Marrow

Transplantation Program, University of Michigan; used with permission

Chronic GVHD

In contrast to acute GVHD, the pathophysiology of chronic GVHD remains poorly understood.[47] Alloreactive
T cells have been implicated in the pathogenesis; however, the precise role of specific T-cell subsets,
autoantigens, alloantigens, and B cells, as well as interactions of chemokines and cytokines has not
been fully elucidated. The clinical manifestations of chronic GVHD are similar to an autoimmune process,
suggesting similar pathophysiology.

Classification
National Institutes of Health (NIH) working group GVHD
classification[1]
Acute GVHD
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• Classic acute GVHD

• Clinical manifestations include: maculopapular rash, anorexia, profuse diarrhoea, nausea,
vomiting, ileus, and cholestatic hepatitis

• Occurs within 100 days post-allogeneic HCT or donor lymphocyte infusion
• Late onset acute GVHD

• Clinical manifestations of classic acute GVHD occurring beyond 100 days post-allogeneic HCT
or donor lymphocyte infusion

• Often occurs during taper, or following withdrawal, of immunosuppressive drugs
Chronic GVHD

• Classic chronic GVHD

• Clinical manifestations: variable and can involve any organ, including the mouth (e.g., oral
lichen planus-like features), skin (e.g., poikiloderma), eyes (e.g., dry, gritty, painful), genitalia
(e.g., lichen planus-like features), gastrointestinal tract (e.g., oesophageal web), lungs (e.g.,
bronchiolitis obliterans), and muscle, fascia, or joints (e.g., fasciitis)

• No characteristic features of acute GVHD
• No temporal relationship to allogeneic HCT or donor lymphocyte infusion

• Overlap syndrome

• One or more features of acute GVHD in a patient with chronic GVHD
• No temporal relationship to allogeneic HCT or donor lymphocyte infusion

Case history
Case history #1
A 50-year-old man with a history of Philadelphia chromosome positive (Ph+) acute lymphoblastic
leukaemia (ALL) receives a human leukocyte antigen (HLA)-matched unrelated donor (MUD)
haematopoietic cell transplantation (HCT). On day 16 post-transplant, the patient develops fever and
diffuse maculopapular rash affecting >50% of his body surface area. By day 23 post-transplant, the
patient starts developing nausea, abdominal pain, and profuse diarrhoea. On day 35, the patient begins
showing signs of jaundice and hepatomegaly on physical examination.

Case history #2
A 30-year-old woman with a history of severe aplastic anaemia received an HLA-matched sibling donor
haematopoietic cell transplant. Her transplant and immediate post-transplant course were unremarkable.
Engraftment of donor white blood cells occurred on day +15 and full donor chimerism was achieved by
day +30. Tacrolimus taper was initiated on day +56, slowly weaned over 4 months, and subsequently
discontinued by day +180 as the patient did not display any signs or symptoms suggestive of acute
graft-versus-host disease (GVHD). During a routine follow-up visit 1 month following discontinuation of
tacrolimus, the patient presents with new-onset painful mouth sores; hyperpigmented skin lesions; and
dry, gritty, and painful eyes. Physical examination is consistent with the patient's symptoms.
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Other presentations
There may be delayed time to onset and variable frequency and severity of acute GVHD in a number of
clinical scenarios.[2] [3] [4] [5] [6] [7]

• Following reduced-intensity or non-myeloablative HCT, time to onset of acute GVHD may be
later and slower than conventional myeloablative HCT due to the slower engraftment of donor
lymphocytes.

• Following umbilical cord-blood transplantation, acute GVHD generally occurs less frequently, at a
later time point, and with decreased severity relative to unrelated donor HCT.

• Following donor lymphocyte infusion (DLI), the timing of GVHD may be delayed. DLI is generally
performed in the setting of persistent or recurrent malignancy following myeloablative or non-
myeloablative HCT, and most often administered without immunosuppressive prophylaxis, to take
advantage of the graft-versus-tumour effect. The severity and manifestations of GVHD may differ
following DLI, wherein diagnostic and/or distinctive features of acute and chronic GVHD appear
together.

Chronic GVHD may develop and present in a number of ways:[8]

• de novo (which generally has a good prognosis),
• evolving directly from acute GVHD (progressive type, which has a poor prognosis), or
• following a period of GVHD resolution (quiescent or interrupted type, which has an intermediate

prognosis).
GVHD may also present as idiopathic pneumonia syndrome (IPS, also known as non-infectious
lung injury), a major complication of HCT that occurs in approximately 3% to 15% of allogeneic HCT
recipients.[9] [10] Patients present with signs and symptoms of pneumonia, non-lobar radiographic
infiltrates, abnormal pulmonary function, and absence of infectious organs determined by bronchoalveolar
lavage.[11] The median time to onset of IPS is 14-90 days post-transplant.[12] The role of GVHD and
alloreactive donor T cells in the pathogenesis of IPS remains a topic of debate.

In the elderly, the development of acute GVHD may be severe and associated with significant morbidity
and mortality.[13] 
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Approach
Early recognition of graft-versus-host disease (GVHD) is critical.

The diagnosis of GVHD is based primarily on clinical symptoms and manifestations.[79] [80] Therefore,
post-haematopoietic cell transplantation (HCT), all patients should undergo close monitoring and follow-
up HCT comprising repeated physical examinations of all relevant organ systems, and interval history
taking. The severity of involvement for each organ should be assessed and graded to inform prognosis and
management.

Further investigations with laboratory tests, imaging studies, and tissue biopsies are recommended where
indicated to support diagnosis and exclude other causes.[81] Guidelines on monitoring and follow-up
(including further testing) have been published.[80] [82]

Acute GVHD
The median onset of acute GVHD is typically 21-25 days after allogeneic HCT (although it is now
recognised that acute GVHD can occur beyond the 100 days post-transplant that historically defined the
disease).[1]

Factors in the history that may increase the likelihood of acute GVHD include: human leukocyte antigen
(HLA) mismatch, older age of recipient or of donor, donor and recipient gender disparity (particularly a
female donor with a male recipient), parous female donor, type and stage of the underlying malignant
condition, transplant conditioning regimen intensity, absent or suboptimal GVHD prophylaxis. See Risk
factors.

Commonly used scoring systems for grading acute GVHD include:

• Keystone (modified Glucksberg) criteria[83] [84]
• Mount Sinai Acute GVHD International Consortium (MAGIC) criteria[85]
• The University of Minnesota Refined Acute GVHD Risk Score[86] [87]

See Diagnostic criteria .

Clinical manifestations of acute GVHD
The main organs affected in acute GVHD are the skin, gastrointestinal (GI) tract, and liver.[1]

Skin

• The most commonly affected organ and generally the first to be affected. The presentation of skin
involvement often coincides with donor cell engraftment and is characterised by an erythematous,
maculopapular rash that is often pruritic.
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Acute graft-versus-host disease (GVHD) of the skin (grade I)
Courtesy of Dr John Levine, Professor, Blood and Marrow

Transplantation Program, University of Michigan; used with permission
• In severe cases (stage 4), the skin may blister and ulcerate.

GI tract

• GI involvement of GVHD may present as nausea, vomiting, anorexia, diarrhoea and/or abdominal
pain.[88] It is a pan-intestinal process, often with differences in severity between the upper and
lower GI tracts.

• Diarrhoea is secretory and may be accompanied by significant GI blood loss as a result of mucosal
ulceration, which is a prognostic factor for poor prognosis.[89] In advanced disease, diffuse, severe
abdominal pain and distension is accompanied by voluminous diarrhoea.

Liver

• Jaundice or hepatomegaly may be noted. The presentation may be difficult to distinguish from other
causes of liver dysfunction following HCT, such as veno-occlusive disease/sinusoidal obstructive
syndrome, drug toxicity, viral infection, sepsis, total parenteral nutrition cholestasis, or iron overload.

• Isolated liver GVHD (i.e., with no other organs concurrently involved) is an uncommon finding.[90]
Often a liver biopsy is required to establish the diagnosis. However, the increased risk of bleeding
associated with thrombocytopenia in the immediate post-transplant period means that the
diagnosis of isolated liver GVHD is often a diagnosis of exclusion.

Chronic GVHD
Classic chronic GVHD is not solely defined by any temporal relationship to HCT, although it usually occurs
≥100 days post-transplant. The reported median time to diagnosis is 4.5 months following HLA-identical
sibling transplantation, and 4 months following unrelated donor transplantation.[22] De novo chronic
GVHD almost never occurs ≥2 years post-allogeneic HCT.
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Factors in the history that may increase the likelihood of chronic GVHD include: prior acute GVHD, older
age of recipient or of donor, female donor with male recipient, parous female donor, use of peripheral
blood stem cells, and donor lymphocyte infusion. See Risk factors.

Clinical manifestations of chronic GVHD
The potential clinical manifestations of chronic GVHD are many and varied, involving multiple organs and
sites.

The National Institutes of Health (NIH) working group criteria recommend at least one diagnostic
manifestation (e.g., oral or vaginal lichenoid findings, skin dyspigmentation, bronchiolitis obliterans),
or one distinctive manifestation (e.g., ocular sicca, depigmentation, papulosquamous plaques) plus a
pertinent biopsy, laboratory, or other test (e.g., radiographic and/or pulmonary test), for a diagnosis of
chronic GVHD.[1]

Definitive diagnosis of chronic GVHD necessitates excluding other possible diagnoses such as infection,
drug effects, malignancies, and residual post-inflammatory damage and scarring.[1] See Diagnostic
criteria .

Laboratory studies
Certain laboratory study findings may be suggestive of GVHD, or help to exclude other causes of GVHD.

Full blood cell count

• In the early post-transplant setting, cytopenia (particularly thrombocytopenia) may be associated
with acute GVHD.

• Autoimmune cytopenias (leukopenia, anaemia, and thrombocytopenia) may be seen at a later
stage with chronic GVHD.

• Eosinophilia may be present in acute or chronic GVHD.
Liver function tests

• Elevated transaminases, alkaline phosphatase, and/or bilirubin may be a manifestation of acute
and/or chronic GVHD.

Serum electrolytes

• Acute and/or chronic GVHD affecting the GI tract (e.g., anorexia, nausea, vomiting, diarrhoea,
weight loss, and failure to thrive [in infants and children]) can lead to a variety of electrolyte
disturbances.

Urinalysis

• Proteinuria may be a manifestation of renal dysfunction seen with nephrotic syndrome associated
with chronic GVHD.

Blood culture

• To exclude the possibility of bacteremia and/or sepsis.
Urine culture

• To exclude the possibility of urinary tract infection.
Stool culture
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• Can help exclude potential infectious causes of diarrhoea that may closely resemble GVHD.
However, positive stool studies and gastrointestinal GVHD can occur concurrently.

Viral polymerase chain reaction (PCR)

• To test for infection with cytomegalovirus, HHV-6, adenovirus, hepatitis virus (A, B, C, D, E), and
parvovirus. Viral infection forms one of the differential diagnoses of GVHD.

Imaging studies
Certain radiographic study findings may be suggestive of GVHD, or help to exclude other causes of
GVHD.

High-resolution CT chest

• Air trapping and bronchiectasis are distinctive features of chronic GVHD which may be evident on
imaging.

• Bilateral patchy ground-glass opacities with air bronchograms (usually located peripherally) or
a circular nodule in one lung (or 3-5 nodules across both lungs) suggest cryptogenic organising
pneumonia (COP). The triangle sign (a triangular ground glass opacity with the base on the pleura
and the apex towards the mediastinum) is characteristic for COP.

CT abdomen

• Luminal dilation with thickening of the small bowel wall (ribbon sign) and air-fluid levels suggestive
of an ileus may be observed in GVHD affecting the GI tract.

Barium swallow

• May reveal characteristic features of chronic GVHD of the GI tract such as oesophageal web,
stricture, or concentric rings.

Doppler ultrasonography of the liver

• Helpful to distinguish GVHD from other causes of liver dysfunction, such as cholecystitis and veno-
occlusive disease/sinusoidal obstructive syndrome.

• Hepatomegaly and ascites may be noted in GVHD.
18F-fluorodeoxyglucose positron emission tomography (FDG-PET) scan

• FDG-PET scanning may be useful in localising GI tract GVHD, as well as predicting and monitoring
treatment responsiveness.[91]

Biopsies
GVHD is a clinical diagnosis. A biopsy of the affected organ (e.g., skin, GI tract, liver, lung) may, however,
be carried out to support or confirm a diagnosis, particularly if there is clinical uncertainty.[92]

Histopathological confirmation is also useful in excluding other conditions that may mimic GVHD.

Skin

• The pathognomonic histopathological finding is apoptosis at the base of epidermal rete pegs.
Other features include dyskeratosis, exocytosis of lymphocytes, satellite lymphocytes adjacent to
dyskeratotic epidermal keratinocytes, and a perivascular lymphocytic infiltration in the dermis.[93]
[94]
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Histology of skin graft-versus-host disease (GVHD) (low power): Vacuolar interface dermatitis at the
dermoepidermal junction with involvement of follicular epithelium (100x, haematoxylin and eosin)

Courtesy of Dr Lori Lowe, Professor, Dermatopathology, University of Michigan; used with permission
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Histology of skin graft-versus-host disease (GVHD) (high power): Vacuolar
interface dermatitis with rare necrotic keratinocytes (200x, haematoxylin and eosin)

Courtesy of Dr Lori Lowe, Professor, Dermatopathology, University of Michigan; used with permission
GI tract

• Biopsy of the lower GI tract may be considered if there is diarrhoea.[92] An upper GI tract biopsy
may be more appropriate if there is nausea and/or vomiting.[92]

• Histological features include patchy ulcerations, apoptotic bodies in the base of crypts, crypt
abscesses, and loss as well as flattening of the epithelium surface.[95]
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Histology of upper gastrointestinal graft-versus-host disease (GVHD) (medium-power photomicrograph
of the stomach): Dilated gastric gland containing necrotic/apoptotic debris (arrow), typical of GVHD
Courtesy of Dr Joel Greenson, Professor, Pathology, University of Michigan; used with permission
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Histology of lower gastrointestinal graft-versus-host disease (GVHD) (high-power photomicrograph
of colon, mild disease): Numerous apoptotic bodies (arrows) indicative of GVHD involving the colon
Courtesy of Dr Joel Greenson, Professor, Pathology, University of Michigan; used with permission
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Histology of lower gastrointestinal graft-versus-host disease (GVHD)
(medium-power photomicrograph of colon, severe disease): Almost complete

denudation of the mucosa indicative of severe GVHD involving the colon
Courtesy of Dr Joel Greenson, Professor, Pathology, University of Michigan; used with permission

Liver

• A liver biopsy may be considered to exclude other causes of liver dysfunction indicated (e.g., if
liver function tests are abnormal).[92] The histological features supporting a diagnosis of acute
liver GVHD include are endothelialitis, lymphocytic infiltration of the portal areas, pericholangitis,
and bile duct destruction.[96] [97] However, the increased risk of bleeding associated with
thrombocytopenia in the immediate post-transplant period means that the diagnosis of liver GVHD
is often a diagnosis of exclusion.

Lung

• Histological features of bronchiolitis obliterans include small airway inflammation with fibrinous
obliteration of the bronchiolar lumen.[98]
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Other investigations
The following investigations may also help to guide diagnosis.

Pulmonary function tests (PFTs)

• Used as a tool in identifying obstructive pulmonary disease (e.g., bronchiolitis obliterans) in chronic
GVHD. Helpful in monitoring treatment response.

Bronchoscopy/bronchoalveolar lavage and culture

• Can be helpful in assessing and excluding infection as a potential differential diagnosis of GVHD.
Upper GI endoscopy

• May reveal features of gastrointestinal GVHD, such as oesophageal web, stricture, or concentric
rings.

Echocardiogram

• Helpful to detect pericardial effusions or cardiomyopathy.

History and exam
Key diagnostic factors
presence of risk factors (common)
• Factors that may increase the likelihood of acute graft-versus host disease (GVHD) include: human

leukocyte antigen mismatch, older age of recipient or donor, donor and recipient gender disparity
(particularly a female donor with a male recipient), parous female donor, type and stage of the
underlying malignant condition, transplant conditioning regimen intensity, absent or suboptimal GVHD
prophylaxis.

• Factors that may increase the likelihood of chronic GVHD include: prior acute GVHD, older age of
recipient or donor, female donor with male recipient, parous female donor, use of peripheral blood
stem cells, donor lymphocyte infusion.

allogeneic haematopoietic cell transplantation (HCT) recipient (common)
• Graft-versus-host disease (GVHD) occurs in the setting of allogeneic haematopoietic cell transplant.
• Distinguishing between acute and chronic GVHD depends on characteristic clinical manifestations and

symptoms, and timing post-transplant.[1]

new-onset painful mouth sores (common)
• The specific presence of lichen planus-like lesions in the mouth is a diagnostic feature of chronic graft-

versus-host disease.[1]

hyperpigmented skin lesions (common)
• The specific presence of poikiloderma and other skin features that are lichen planus-like, sclerotic,

morphea-like, or lichen sclerosus-like are diagnostic features of chronic graft-versus-host disease.[1]
• Generally, skin and mouth are the most commonly involved sites.
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diffuse maculopapular rash (common)
• Maculopapular rash is one of the presenting clinical signs of acute skin graft-versus-host disease.
• In severe cases (stage 4), the skin may blister and ulcerate.

Acute graft-versus-host disease (GVHD) of the skin (grade I)
Courtesy of Dr John Levine, Professor, Blood and Marrow

Transplantation Program, University of Michigan; used with permission

genital signs and symptoms (common)
• Genital manifestations of chronic graft-versus-host disease include: lichenoid features, vaginal scarring

or clitoral/labial agglutination, phimosis or urethral/meatus scarring or stenosis.[1]

nausea, vomiting, abdominal pain, profuse diarrhoea, and anorexia
(common)
• Classic gastrointestinal (GI) symptoms suggestive of acute GI graft-versus-host disease.

Other diagnostic factors
joint stiffness or tightness (common)
• Joint stiffness and contractures secondary to fasciitis or sclerosis are diagnostic features of chronic

graft-versus-host disease.[1]

day +21 to day +25 after HCT (common)
• Median onset of acute graft-versus-host disease ranges between 21 and 25 days after transplantation.
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dry, grit ty, and painful eyes (common)
• Manifestation of chronic graft-versus-host disease (GVHD).
• Schirmer test can measure the degree of tear formation by the lacrimal glands. The test may be useful

to monitor chronic GVHD and can be performed routinely in the office.

jaundice (uncommon)
• Jaundice is a sign of liver graft-versus-host disease (GVHD).
• Jaundice can also be commonly seen in other causes of liver dysfunction following haematopoietic cell

transplantation (HCT), such as veno-occlusive disease/sinusoidal obstructive syndrome, drug toxicity,
viral infection, sepsis, total parenteral nutrition cholestasis, or iron overload.

hepatomegaly (uncommon)
• May be noted in some patients with liver graft-versus-host disease.

scleroderma (uncommon)
• Sclerodermatous features are considered a high-risk feature in chronic graft-versus-host disease.
• May involve the skin, muscles, fascia, and joints.[1]

Risk factors
Strong
HLA mismatch and unrelated donor
• Human leukocyte antigen (HLA) mismatch is the greatest risk factor for acute GVHD. The greater

the degree of HLA mismatch, regardless of the type, the higher the likelihood of developing acute
GVHD.[31] [48] [49] [50]

• Incompatibility for HLA-A and HLA-C alleles between the donor and recipient of haematopoietic stem
cells have been shown to be strong risk factors for the development of severe acute GVHD.[50] [51]

• Analysis of US National Marrow Donor Program (NMDP) data from 3857 allogeneic haematopoietic
cell transplants between 1988 and 2003 found that high-resolution DNA matching for HLA-A, -B, -C,
and -DRB1 (8/8 match) was the minimum level of matching associated with the highest survival. A
single mismatch at HLA-A, -B, -C or -DRB1 (7/8 match) was associated with higher mortality.[52]

• The risk of developing acute GVHD following an unrelated donor transplant ranges from 60% to 80%
depending on the human leukocyte antigen (HLA) mismatch.[53] [54]

• The risk of developing chronic GVHD is 60% to 70% in recipients of mismatched haematopoietic cells
or haematopoietic cells from an unrelated donor.[21]

• The US National Marrow Donor Program and the Center for International Blood and Marrow
Transplant provide matching guidelines and typing strategies for unrelated adult donor and cord blood
selection.[55]

prior acute GVHD
• Prior acute GVHD has been consistently reported as a risk factor for chronic GVHD.[8] [46] 

recipient or donor in older age group
• Older age of the recipient or of the donor have been shown to be associated with increased risk for

GVHD.[24] [29] [31][36]
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female donor with male recipient
• Studies have shown a female donor paired with male recipient to be a significant risk factor for

GVHD.[32] [33] [34] [39]

parous female donor
• A parous female donor has been shown to be a significant risk factor for GVHD.[23] [32] [40]

type and stage of underlying malignant condition
• Patients with chronic myeloid leukaemia have a greater relative risk for developing grade II to IV

acute GVHD compared with patients with acute myeloid leukaemia or acute lymphoblastic leukaemia
patients.[24]

• Advanced malignant disease has been associated with increased risk for developing acute GVHD.[23]

high-intensity conditioning radiation regimen
• High doses of radiation are associated with increased GVHD severity.[35] [24]

peripheral blood stem cell transplant
• Significantly higher incidence of chronic GVHD has been reported with peripheral blood stem cell

transplantation than with bone marrow transplantation (53% vs. 41%) in one randomised controlled
trial of patients undergoing allogeneic transplant from unrelated donors.[42]

donor lymphocyte infusion (DLI)
• Chronic GVHD attributable to donor lymphocyte infusion is common.[7] [45]
• Risk-adapted donor lymphocyte infusion may reduce risk for GVHD.[56] [57] 

absent or suboptimal GVHD prophylaxis
• The risk of developing GVHD is significant in patients who do not receive any acute GVHD

prophylaxis.[58] Reduction of methotrexate and ciclosporin administration, primarily due to renal or
hepatic dysfunction, is also associated with increased risk for acute GVHD.[23]

Weak
white or black race
• White and black people have been found to have an increased risk for acute GVHD compared with

those of Asian or Hispanic ethnicity, although overall survival rates may be similar between ethnic
groups.[24] [37]

• The association of ethnicity with acute GVHD is controversial.

cytomegalovirus (CMV) seropositive
• A significantly increased risk of grade II to IV acute GVHD in CMV-negative patients and a higher

treatment-related mortality in CMV-positive recipients has been reported.[24] [59]

splenectomy
• Splenectomy has been reported to be a risk factor for GVHD.[60]
• Evidence is equivocal.[41] [60]
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low performance status score
• Poor performance status has been found to correlate with increased risk for acute GVHD.[24]

low socio-economic status
• Low socio-economic status has been associated with increased rates of acute and chronic GVHD,

increased transplant-related complications within the first 100 days post haematopoietic cell transplant,
and decreased overall survival.[38]

Investigations
1st test to order

Test Result
FBC

• In the early post-transplant setting, cytopenia (particularly
thrombocytopenia) may be associated with acute graft-versus-host
disease (GVHD).

• Autoimmune cytopenias (leukopenia, anaemia, and
thrombocytopenia) may be seen at a later stage with chronic GVHD.

• Eosinophilia may be present in acute or chronic GVHD.

may show
leukopenia, anaemia,
thrombocytopenia, or
eosinophilia

serum electrolytes
• Acute and/or chronic graft-versus-host disease affecting the

gastrointestinal tract (e.g., anorexia, nausea, vomiting, diarrhoea,
weight loss, and failure to thrive [in infants and children]) can lead to
a variety of electrolyte disturbances.

may show abnormal
values

liver functions tests
• Elevated transaminases, alkaline phosphatase, and/or bilirubin may

be a manifestation of acute and/or chronic graft-versus-host disease.

may show elevated
liver transaminases,
alkaline phosphatase, and
bilirubin

urinalysis
• Proteinuria may be a manifestation of renal dysfunction seen with

nephrotic syndrome associated with chronic graft-versus-host
disease.

may show proteinuria

urine culture
• Useful in helping exclude the possibility of urinary tract infection.

positive or negative for a
pathogen

blood culture
• Important to exclude the possibility of bacteraemia and/or sepsis.

positive or negative for a
pathogen

stool culture
• Can help exclude potential infectious causes of diarrhoea that may

closely resemble graft-versus-host disease (GVHD).
• Positive stool studies and gastrointestinal GVHD can occur

concurrently.

positive or negative for a
pathogen

viral polymerase chain reaction (PCR) studies
• Can be used to test for infection with cytomegalovirus, HHV-6,

adenovirus, hepatitis virus (A, B, C, D, E), and parvovirus.

positive or a negative
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Other tests to consider

Test Result
CT abdomen

• Important to obtain in patients presenting with symptoms suggestive
of gastrointestinal graft-versus-host disease (GVHD; e.g., nausea,
vomiting, diarrhoea, abdominal pain, anorexia).

• Ascites may be present; however, this is not diagnostic for GVHD.

luminal dilatation with
thickening of the small
bowel wall (ribbon sign);
air-fluid levels suggestive
of an ileus; ascites

Doppler ultrasound of the liver
• To exclude other aetiologies of liver dysfunction in the post-transplant

setting, such as veno-occlusive disease/sinusoidal obstructive
syndrome or total parenteral nutrition cholestasis.

hepatomegaly and ascites
may be noted in graft-
versus-host disease;
no hepatic venous
occlusion, calculi, or
thickening of gall bladder
seen

tissue biopsy (skin, gastrointestinal [GI] tract, liver, or lung)
• A biopsy of the affected organ (e.g., skin, GI tract, liver, lung) may,

however, be carried out to support or confirm a diagnosis, particularly
if there is clinical uncertainty.[92]

Histology of skin graft-versus-host disease (GVHD) (low power):
Vacuolar interface dermatitis at the dermoepidermal junction with

involvement of follicular epithelium (100x, haematoxylin and eosin)
Courtesy of Dr Lori Lowe, Professor, Dermatopathology,

University of Michigan; used with permission

histological features of
graft-versus-host disease;
skin: includes apoptosis
at base of epidermal
rete pegs, dyskeratosis,
exocytosis of lymphocytes,
satellite lymphocytes
adjacent to dyskeratotic
epidermal keratinocytes,
perivascular lymphocytic
infiltration in the dermis;
GI tract: includes patchy
ulcerations, apoptotic
bodies in the base of
crypts, crypt abscesses
and loss, flattening of the
epithelium surface; liver:
includes endothelialitis,
lymphocytic infiltration
of the portal areas,
pericholangitis, bile
duct destruction; lung:
includes small airway
inflammation with
fibrinous obliteration of
the bronchiolar lumen
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Test Result

Histology of skin graft-versus-host disease (GVHD)
(high power): Vacuolar interface dermatitis with rare

necrotic keratinocytes (200x, haematoxylin and eosin)
Courtesy of Dr Lori Lowe, Professor, Dermatopathology,

University of Michigan; used with permission
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Test Result

Histology of upper gastrointestinal graft-versus-host disease (GVHD)
(medium-power photomicrograph of the stomach): Dilated gastric

gland containing necrotic/apoptotic debris (arrow), typical of GVHD
Courtesy of Dr Joel Greenson, Professor, Pathology,

University of Michigan; used with permission
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Test Result

Histology of lower gastrointestinal graft-versus-host disease (GVHD)
(high-power photomicrograph of colon, mild disease): Numerous
apoptotic bodies (arrows) indicative of GVHD involving the colon

Courtesy of Dr Joel Greenson, Professor, Pathology,
University of Michigan; used with permission
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Test Result

Histology of lower gastrointestinal graft-versus-host
disease (GVHD) (medium-power photomicrograph of

colon, severe disease): Almost complete denudation of
the mucosa indicative of severe GVHD involving the colon

Courtesy of Dr Joel Greenson, Professor, Pathology,
University of Michigan; used with permission

pulmonary function tests
• Used in identifying obstructive pulmonary disease (e.g., bronchiolitis

obliterans) in chronic graft-versus-host disease (GVHD).

FEV1/FVC ratio may be
<0.7 and FEV1 <75% of
predicted in chronic
GVHD involving the lungs

high-resolution CT chest
• Used in establishing the diagnosis of chronic graft-versus-host

disease affecting the lungs.

air trapping and
bronchiectasis; bilateral
patchy ground-glass
opacities with air
bronchograms (usually
located peripherally)
or a circular nodule in
one lung (or 3-5 nodules
across both lungs)
suggest cryptogenic
organising pneumonia
(COP); the triangle sign (a
triangular ground glass
opacity with the base on
the pleura and the apex
towards the mediastinum)
is characteristic for COP
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Test Result
bronchoalveolar lavage (BAL) and culture

• Can be helpful in assessing and excluding infection as a potential
differential diagnosis of graft-versus-host disease.

positive or negative
culture

echocardiogram
• Helpful to detect pericardial effusions or cardiomyopathy in chronic

graft-versus-host disease.

may show pericardial
effusion or
cardiomyopathy

barium swallow or upper gastrointestinal endoscopy
• Useful in identifying features of chronic graft-versus-host disease

(GVHD) of the gastrointestinal (GI) tract.

characteristic features
of chronic GVHD of
the GI tract include
oesophageal web,
stricture, or concentric
rings

18F-fluorodeoxyglucose positron emission tomography (FDG-
PET) scan

• May be useful in localising gastrointestinal tract (GI) graft-versus-
host disease (GVHD), as well as predicting and monitoring treatment
responsiveness.[91]

may show hot spots of
GVHD activity in the GI
tract

Emerging tests

Test Result
serum biomarkers

• Serum biomarkers (e.g., REG3α and ST2) are being investigated
for risk assessment and prognostication for acute graft-versus-host
disease.[99] [100] [101]

elevated; can indicate risk
for severe disease
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Differentials

Condition Differentiating signs /
symptoms

Differentiating tests

Drug rash • May be clinically
indistinguishable from acute
GVHD of the skin.

• Can occur with use of any
drug.

• If the rash does not improve
with removing the offending
drug, skin biopsy may reveal
infiltration of eosinophilic
polymorphonuclear
leukocytes suggestive of a
drug-induced lesion.

Radiation or
chemotherapy-induced
rash

• May be clinically
indistinguishable from acute
GVHD of the skin.

• Rash may coincide with the
timing of recent radiotherapy
or chemotherapy.

• Clinical diagnosis. No
differentiating tests.

Bacterial gastroenteritis • May be clinically
indistinguishable from
gastrointestinal GVHD.

• May coincide with contact
with contaminated food
or water, or contact with
infected person.

• Stool cultures are
recommended in order
to rule out an infectious
cause for the enteritis
symptoms that may mimic
gastrointestinal GVHD.

Viral gastroenteritis • May be clinically
indistinguishable from
gastrointestinal GVHD.

• May coincide with contact
with contaminated food
or water, or contact with
infected person.

• Stool rapid antigen testing:
may detect rotavirus or
calicivirus.

• Stool reverse transcriptase
polymerase chain reaction:
may detect rotavirus,
norovirus, astrovirus, or
adenovirus.

• Stool viral culture and
electron microscopy: may
detect and identify viral
cause.

Neutropenic colitis • May be clinically
indistinguishable from
gastrointestinal GVHD.

• Abdominal x-ray or
abdominal CT scan: may
reveal thickening of the
colon with fat stranding (an
appearance of stranding
in peritoneal fat due to
inflammation).

Pseudomembranous
colitis

• May be clinically
indistinguishable from
gastrointestinal GVHD.

• May coincide with recent
antibiotic use.

• Stool testing for 
Clostridioides difficile . If
negative, colonoscopy or
sigmoidoscopy may be
warranted.

Drug-induced
enterocolitis

• May be clinically
indistinguishable from
gastrointestinal GVHD.

• Trial withdrawal of drug
known to affect the
gastrointestinal tract may
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Condition Differentiating signs /
symptoms

Differentiating tests

• May coincide with
introduction of new drug.

lead to improvement or
resolution of abdominal
symptoms.

Drug-induced
hepatotoxicity

• May be clinically
indistinguishable from liver
GVHD.

• Drug history includes drugs
with known hepatotoxicity.

• Clinical presentation may
include pruritus, arthralgia,
headache, and anorexia.

• Trial withdrawal of drug
known to be hepatotoxic
may lead to improvement or
resolution of liver function
abnormalities.

Viral hepatitis • Presence of key risk factors
(e.g., blood transfusion,
intravenous drug use,
overseas travel, exposure to
infected individuals).

• Polymerase chain reaction
(PCR) may detect hepatitis
virus (A, B, C, D, E).

Veno-occlusive disease
(VOD)/sinusoidal
obstructive syndrome

• The classic triad for VOD
includes hepatomegaly, right
upper quadrant (RUQ) pain,
and ascites (or unexplained
weight gain).

• Doppler ultrasound of
the liver shows increased
phasicity of portal veins with
eventual development of
portal flow reversal. The
liver is usually enlarged
but maintains normal
echogenicity.

• Liver biopsy is required for a
definitive diagnosis.

Total parenteral nutrition
(TPN) associated
cholestasis

• Current treatment with TPN
is a key differentiating factor.

• Pale stools and/or dark urine
are non-specific findings with
cholestasis. Anorexia and
decreased appetite may also
be present.

• Abdominal ultrasound may
reveal gall bladder sludge
with mild thickening.

• Serum triglycerides and
cholesterol may also be
elevated.

• Trial withdrawal of TPN may
lead to improvement of liver
function abnormalities.

Acalculous cholecystitis • Pain often localised to
RUQ or jaundice may be
presenting signs for acute or
chronic cholecystitis.

• Abdominal ultrasound
may reveal echogenic
sludge within a moderately
distended gall bladder with
no discrete gallstones.
The gall bladder wall is not
thickened. No biliary ductal
dilation seen.

• Abdominal CT scan:
sludge may be present; no
gallstones.

• Hepatobiliary scintigraphy
is highly sensitive and
specific for diagnosing acute
cholecystitis. Serial images
show normal hepatic uptake
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Condition Differentiating signs /
symptoms

Differentiating tests

of radiotracer with normal
visualisation of common duct
and bowel at 30 minutes
after injection. In acalculous
cholecystitis, the gall bladder
is not visualised at 1 hour
despite an intravenously
administered dose of
morphine sulfate.

Criteria
Acute graft-versus-host disease (GVHD): staging and grading criteria
Acute GVHD is graded on the extent of involvement (stage) of each of the target organs, namely the skin,
gastrointestinal (GI) tract, and liver. Several criteria are commonly used for staging and grading acute GVHD.

Keystone (modified Glucksberg) criteria[83]

Widely used at transplant centres.[83] The skin is staged based on percent of body surface area (BSA)
involvement of maculopapular rash. The gastrointestinal tract is staged based on the volume of stool output,
and the liver is staged based on degree of bilirubinaemia. In children, stool output is measured per kilogram
body weight.[84]

An overall grade is assigned based on the individual stages of the organs involved, which reflects the actual
extent of GVHD. Grade I GVHD is characterised as mild disease, grade II GVHD as moderate disease, grade
III as severe disease, and grade IV as very severe and life-threatening disease.

MAGIC criteria[85]

International expert consensus criteria developed to standardise the inclusion of acute GVHD symptoms of
the GI tract as part of clinical staging and grading.

Staging is based on clinical manifestations of the skin, GI tract (upper and lower), and liver, with an overall
grade assigned based on the most severe target organ involvement.

Acute GVHD stage

• Stage 0

• Skin (active erythema only): no active (erythematous) GVHD rash
• Liver (bilirubin): <2 mg/dL
• Upper GI: no or intermittent nausea, vomiting, or anorexia
• Lower GI (stool output/day): adults <500 mL/day or <3 episodes/days; children <10 mL/kg/day

or <4 episodes/day
• Stage 1

• Skin (active erythema only): maculopapular rash <25% BSA
• Liver (bilirubin): 2-3 mg/dL
• Upper GI: persistent nausea, vomiting, or anorexia
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• Lower GI (stool output/day): adults: 500-999 mL/day or 3-4 episodes/day; children:10.0 to 19.9
mL/kg/day or 4-6 episodes/day

• Stage 2

• Skin (active erythema only): maculopapular rash 25% to 50% BSA
• Liver (bilirubin): 3.1 to 6.0 mg/dL
• Lower GI (stool output/day): adults: 1000-1500 mL/day or 5-7 episodes/day; children: 20-30 mL/

kg/day or 7-10 episodes/day
• Stage 3

• Skin (active erythema only): maculopapular rash >50% BSA
• Liver (bilirubin): 6.1 to 15.0 mg/dL
• Lower GI (stool output/day): adults: >1500 mL/day or >7 episodes/day; children: >30 mL/kg/day

or >10 episodes/day
• Stage 4

• Skin (active erythema only): generalised erythroderma (>50% BSA) plus bullous formation and
desquamation >5% BSA

• Liver (bilirubin): >15 mg/dL
• Lower GI (stool output/day): severe abdominal pain with or without ileus or grossly bloody stool

(regardless of stool volume)
Acute GVHD grade

• Grade 0

• No stage 1-4 of any organ
• Grade I

• Stage 1-2 skin without liver, upper GI, or lower GI involvement
• Grade II

• Stage 3 rash and/or stage 1 liver and/or stage 1 upper GI and/or stage 1 lower GI
• Grade III

• Stage 2-3 liver and/or stage 2-3 lower GI, with stage 0-3 skin and/or stage 0-1 upper GI
• Grade IV

• Stage 4 skin, liver, or lower GI involvement, with stage 0-1 upper GI
Minnesota refined acute GVHD risk score

Stratifies patients as either standard risk or high risk depending on stage and grade.[86] [87]

Chronic GVHD: staging and grading criteria
The National Institutes of Health (NIH) working group scoring system for chronic GVHD[1]  [National
Institutes of Health: organ scoring of chronic GVHD] (https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4329079/figure/F1)

Can be used to assess disease severity and prognosis based on specific signs, degree of organ involvement
(mild, moderate, severe), and laboratory data.

The NIH working group scoring system recommends:
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• at least one diagnostic manifestation (e.g., oral or vaginal lichenoid findings, skin dyspigmentation,

bronchiolitis obliterans), or
• one distinctive manifestation (e.g., ocular sicca, depigmentation, papulosquamous plaques) plus a

pertinent biopsy, laboratory, or other test for the diagnosis of chronic GVHD.
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Approach
Optimal management of graft-versus-host disease (GVHD) requires a multidisciplinary team approach,
comprising infectious disease specialists, dermatologists, gastroenterologists, nutritionists, physiotherapist,
cardiologists, pulmonologists, ophthalmologists, dentists, gynaecologists, rheumatologists, and urologists.
Appropriate specialists should be involved at diagnosis and throughout treatment and follow-up.

Optimal prophylaxis, prompt treatment, appropriate monitoring of treatment response, and supportive care
reduce risk of complications and disability.[63] [92] Other factors that may influence the management of
GVHD include local practices and guidelines, availability of therapies, and the preferences and experience of
treating physicians.

GVHD prophylaxis
Prophylaxis with immunosuppressants is the main preventive strategy for patients undergoing allogeneic
haematopoietic cell transplantation (HCT).[62] [63] Standard prophylactic regimens are calcineurin
inhibitor-based. Corticosteroids are not routinely recommended for GVHD prophylaxis.

Standard GVHD prophylactic regimens

The standard regimens for GVHD prophylaxis in patients undergoing matched related or unrelated donor
HCT comprise a calcineurin inhibitor (e.g., ciclosporin or tacrolimus) plus low-dose methotrexate or
mycophenolate.[63] [102] [103]

A therapeutic regimen comprising calcineurin inhibitor plus methotrexate has been shown to be superior
to either agent alone in the reduction of GVHD incidence and improvement in survival.[65] [104] One
meta-analysis found no difference in all-cause mortality between tacrolimus plus methotrexate and
ciclosporin plus methotrexate.[103] However, the former regimen was superior with respect to reducing
acute GVHD incidence.[103]

One Cochrane review examining the effect of mycophenolate versus methotrexate for acute GVHD
prevention found no significant differences in overall survival, median time to neutrophil engraftment,
or the incidence of acute GVHD, relapse, non-relapse mortality, and chronic GVHD.[102] However,
mycophenolate was associated with less mucositis, less use of parenteral nutrition, and less use of
analgesia, suggesting a more favourable toxicity profile.[102]

Tacrolimus plus sirolimus has been suggested as an alternative regimen for GVHD prophylaxis.[75]
[76] [77] [78] Incidence of acute GVHD (by day +114) is similar between tacrolimus plus sirolimus and
tacrolimus plus methotrexate in patients who have undergone allogeneic HCT from a matched related
donor.[78]

Evidence continues to influence the management of GVHD prophylaxis, and alternative prophylactic
treatment strategies may be considered for specific patient populations.

Abatacept

A selective T-cell costimulation modulator, abatacept is approved by the US Food and Drug Administration
(FDA), in combination with a calcineurin inhibitor and methotrexate, for the prevention of acute GVHD in
patients undergoing allogeneic HCT from a matched or 1 allele-mismatched unrelated donor.
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In one phase 2 randomised trial, the addition of abatacept to standard prophylaxis (calcineurin inhibitor
plus methotrexate) numerically reduced rates of severe (grade III or IV) acute GVHD (6.8% vs. 14.8%),
and significantly improved severe acute GVHD-free survival (93.2% vs. 82.0%), in patients with
haematological malignancies who had undergone HCT from an HLA-matched (8/8) unrelated donor.[66] 

Post-transplant cyclophosphamide (combined with standard prophylaxis of tacrolimus plus
mycophenolate)

Increasingly favoured for primary GVHD prevention based on results from large-scale, multi-site clinical
trials.[63] [67] [68] In one phase 3 trial of patients undergoing allogeneic HLA-matched HCT with reduced-
intensity conditioning, GVHD-free, relapse-free survival at 1 year was significantly more common in
patients randomised to cyclophosphamide-based prophylaxis (cyclophosphamide, tacrolimus, and
mycophenolate) than those assigned to standard prophylaxis (52.7% vs. 34.9%).[67] Post-transplant
cyclophosphamide-based prophylaxis is commonly used in patients who have undergone allogeneic HCT
from an HLA-haploidentical (i.e., half-matched) donor or unrelated donor.[69] [70]

Rabbit antithymocyte immunoglobulin

A polyclonal immunoglobulin G, rabbit antithymocyte immunoglobulin reduces the cumulative incidence
of both acute and chronic GVHD in patients undergoing HCT from unrelated donors. In one randomised
phase 3 trial, the addition of rabbit antithymocyte immunoglobulinto standard prophylaxis (ciclosporin
or tacrolimus plus methotrexate or mycophenolate) reduced acute GVHD incidence at 30 and 100 days
compared with standard prophylaxis (30 days: 22% vs. 37%; 100 days: 50% vs. 65%).[71] At 24 months,
this regimen reduced incidence of chronic GVHD (26.3% vs. 41.3%), and led to improved survival (70.6%
vs. 53.3%) and reduced use of immunosuppressive therapy.[72] Rabbit antithymocyte immunoglobulin
effectively reduces GVHD incidence after HLA-matched sibling donor HCT.[73]

Sirolimus combined with standard prophylaxis (ciclosporin plus mycophenolate)

Lowers the incidence of grade II to IV acute GVHD (at day 100) compared with standard ciclosporin
plus and mycophenolate alone in patients who have undergone allogeneic HCT from an HLA-matched
unrelated donor with non-myeloablative conditioning.[74]

Treatment of acute GVHD
Treatment of acute GVHD is complex and multiple factors (e.g., risk of relapse, organ function,
performance status, and presence or risk of infections) play an important role in treatment decisions.
Furthermore, the optimal drug combination is not well defined.

Mild skin GVHD (grade I) is primarily treated with topical corticosteroids.[63] If the patient is
asymptomatic or if the rash is stable, a period of observation without any interventional treatment may be
appropriate.[92]

Systemic corticosteroids are initiated for more severe and/or symptomatic skin GVHD and/or any visceral
GVHD involvement (grade II-IV).[63] [92] [105][106] Methylprednisolone is the standard initial treatment,
given in combination with therapeutic dosing of the calcineurin inhibitor used for GVHD prophylaxis (i.e.,
tacrolimus or ciclosporin).[92] Patients with grade II-IV acute GVHD should be considered for enrolment in
a clinical trial wherever available.[92]

With clinical response, immunosuppressive drugs should be tapered as appropriate.[63] [92]  Generally,
taper schedules are influenced by the patient's clinical response and circumstances (e.g., risk for relapse,

M
A

NAG
EM

EN
T

This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Apr 09, 2025.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2025. All rights reserved.

35

https://bestpractice.bmj.com


Graft-versus-host disease Management
M

A
NA

G
EM

EN
T

presence or absence of infection, or other corticosteroid-related complications). A commonly reported
taper schedule is over 8-12 weeks.

Acute gastrointestinal GVHD: oral-topical corticosteroids
Topically active corticosteroids taken orally (oral-topical corticosteroids, e.g., budesonide, beclometasone)
may be used for confirmed cases of acute gastrointestinal GVHD in combination with a systemic
corticosteroid.[92] [107] [108] [109] The systemic corticosteroid can be tapered in patients who show a
clinical response.

Oral-topical corticosteroid formulations have high first-pass metabolism, facilitating local effects whil
reducing systemic absorption. However, some systemic effects do occur.

An oral proprietary formulation of beclometasone is not currently available in the US. However, selected
pharmacies may be able to compound this formulation. Budesonide may be less effective at treating the
GVHD of the upper GI tract.[92]

Corticosteroid-refractory acute GVHD
If there is disease progression or lack of response following 3-7 days treatment, additional
immunosuppressive therapy is required.[92] Further immunosuppression will, however, increase the
risk of life-threatening infections (due to immunosuppression and lymphopenia) and/or multi-organ
dysfunction. 

There is no standard approach for the treatment of corticosteroid-refractory acute GVHD.[106] A variety
of agents have been used, and varying response rates have been reported.[110] Entry into a clinical trial
may be appropriate.[92] 

Alternative immunosuppressive agents should be considered if a patient develops an unacceptable level
of toxicity (i.e., corticosteroid intolerance).[92] [106]

Acute GVHD: alternative or additional immunosuppressive
treatments
Consideration should be given to an alternative or additional immunosuppressive agent in the presence of
corticosteroid-refractory acute GVHD or corticosteroid intolerance, respectively.[63] [92]

Ruxolitinib

Approved by the FDA and European Medicines Agency (EMA) for patients with corticosteroid-refractory
acute GVHD.[111] Ruxolitinib is recommended as a primary treatment option for corticosteroid-refractory
acute GVHD by the National Comprehensive Cancer Network (NCCN) and the European Society for
Blood and Marrow Transplantation (ESBMT).[63] [92]

Day-28 overall response rate was 54.9% among 39 patients treated with ruxolitinib for corticosteroid-
refractory acute GVHD grades II-IV (occurring after allogeneic hematopoietic stem cell transplantation)
in an open-label, phase 2 multicenter study (REACH 1).[112] The median duration of response was 345
days.

In the REACH 2 open-label phase 3 trial of patients with corticosteroid-refractory acute GVHD after
allogeneic stem cell transplantation, day 28 overall response rate was 62% in patients randomised to
ruxolitinib compared with 39% in the control group (investigator's choice of commonly used therapy).[113]
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Antithymocyte immunoglobulin (ATG)

ATG is an infusion of horse- or rabbit-derived antibodies against human T cells that can lead to prolonged
immunosuppression. The response rates following ATG have been reported to be highest in patients with
skin involvement and lowest in those with liver involvement.[114] [115] Its use has been limited primarily
due to severe life-threatening opportunistic infections from prolonged immunosuppression.[114] 

There are many different horse- and rabbit-derived ATG antisera available. To date, a standard dose and
schedule for ATG in the treatment for GVHD has not been established.[116]

Sirolimus

Sirolimus is efficacious in the treatment of acute and chronic GVHD.[117] [118] However, in these studies,
significant toxicity was observed, including thrombocytopenia, hypertriglyceridaemia, neutropenia,
haemolytic uraemic syndrome, and hypercholesterolaemia.

Etanercept

One trial reported that the combination of etanercept plus a corticosteroid (as initial treatment for grade
II-IV acute GVHD) resulted in significantly better complete response rates 4 weeks following treatment
compared with a historical control group of corticosteroids alone.[119]

Alemtuzumab

Alemtuzumab lowered incidence of acute GVHD in case report series.[120] [121] However, the delayed
immune reconstitution has led to higher incidences of life-threatening infections.[122] [123]

Pentostatin

In a four-arm, phase 2 trial (BMT CTN 0302) investigating etanercept, mycophenolate, denileukin
diftitox, and pentostatin (all combined with corticosteroids) as initial therapy for acute GVHD, the day 28
complete response rate for pentostatin was 38%, and 9-month overall survival was 47%.[124] Infectious
complications remain one of the most significant toxicities with this agent.

Extracorporeal photopheresis (ECP)

ECP exposes peripheral blood mononuclear cells to photoactivated methoxsalen and ultraviolet A (UV-A)
radiation. Upon photoactivation, methoxsalen covalently binds and cross links DNA, initiating apoptosis.
ECP has become an increasingly common adjunct therapy in efforts to minimise corticosteroid exposure
and allow for more rapid corticosteroid tapers.[125]

One systematic review of prospective studies concluded that ECP demonstrated encouraging
responses in corticosteroid-refractory acute GVHD, and is more likely to be beneficial in patients with
skin involvement.[126] Further studies are required to evaluate the efficacy of ECP in children and
adolescents.[127]

Acute GVHD: withdrawal of corticosteroid therapy
The prognosis for patients who develop severe acute GVHD, especially those not responding to
corticosteroids, is generally poor.[128] 
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Withdrawal of corticosteroid therapy can lead to a flare of acute GVHD and/or the onset of chronic
GVHD. There is no standard taper schedule; it will depend on the patient, clinical picture, and physician
preference and experience.

Enrolment in a clinical trial is encouraged for patients with corticosteroid-refractory disease.[92]

Treatment of chronic GVHD
The recommended first-line therapy for patients with chronic GVHD is a systemic corticosteroid
(methylprednisolone).[92] National Institutes of Health (NIH) guidelines recommend systemic
corticosteroid therapy if three or more organs are involved, or any single organ with a severity score of
more than 2.[1] Alternative immunosuppressive agents should be considered if a patient develops an
unacceptable level of toxicity (i.e., corticosteroid intolerance).[92]

Therapeutic choice is informed by agents used for prophylaxis and/or treatment of acute GVHD, specific
patient characteristics, and preference of the treating physician and center. Treatment for chronic GVHD
is generally less intense and less aggressive than for acute GVHD. It may, however, require prolonged
duration of therapy.

Patients should be considered for enrollment in a clinical trial whenever available.[92]

Chronic GVHD: inadequate response to initial therapy
If there is an inadequate response to initial therapy with a systemic corticosteroid, additional
immunosuppressants may be required.[92] The NIH working group define failure of initial therapy or
requirement of additional secondary therapy as:[1] [129]

• progression of chronic GVHD despite optimal first line therapy, or
• no improvement after 4-8 weeks of sustained therapy, or
• inability to taper corticosteroid dose.

Alternative or additional immunosuppressive treatments for the management of chronic GVHD have been
described.[63] [92]

Ruxolitinib

FDA-approved for chronic GVHD after failure of one or two lines of systemic therapy.[130] Ruxolitinib is
recommended as a primary treatment option for corticosteroid-refractory chronic GVHD by the NCCN and
the European Society for Blood and Marrow Transplantation ESBMT.[63] [92]

In one phase 3 open-label randomised trial of patients aged 12 years or older with moderate or severe
corticosteroid-refractory or corticosteroid-dependent chronic GVHD (REACH3 trial), ruxolitinib improved
overall response rate compared with best available therapy (investigator choice) at 24 weeks.[131]

Ibrutinib

A Bruton tyrosine kinase inhibitor approved by the FDA for second-line therapy of chronic GVHD (after
failure of one or more lines of systemic therapy).[132]

Ibrutinib is associated with an increased risk for serious cardiac events including arrhythmias and heart
failure. Recommended risk minimisation measures include performing a clinical evaluation of cardiac
history and function prior to starting treatment, careful monitoring for signs of cardiac deterioration during
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treatment, and treatment interruption and/or dose modification if any new-onset or worsening cardiac
events are observed.[133] [134]

Belumosudil

Approved by the FDA for chronic GVHD after failure of at least two prior lines of systemic therapy. In
one phase 2 open-label randomised trial of patients with chronic GVHD who had received between 2
and 5 prior lines of therapy, the overall response rate with belumosudil was 77% (median follow-up of 14
months).[135] Pneumonia was the most commonly reported serious adverse event.

Axatilimab

Approved by the FDA for chronic GVHD after failure with at least two prior lines of systemic therapy. One
phase 2 multinational randomised trial of patients with recurrent or refractory chronic GVHD reported an
overall response rate (ORR) of 74% in the lower axatilimab dose group; an ORR of 67% and 50% was
reported for higher-dose groups.[136]

Calcineurin inhibitors (ciclosporin or tacrolimus)

May be combined with systemic corticosteroids in patients with corticosteroid-refractory chronic GVHD,
particularly if calcineurin inhibitors have not been used previously (e.g., for GVHD prophylaxis).[92]

Rituximab

An anti-CD20 chimeric monoclonal antibody. One retrospective study reported on 38 patients (a median
age of 48 years) who received rituximab for refractory chronic GVHD. The overall response rate was
65%.[137] These findings were similar to those from a phase 1/2 study, where the clinical response
rate was 70%.[138] Rituximab was well-tolerated in the latter study, and toxicity was limited primarily to
infectious events.[138]

Sirolimus

In one phase 2/3 trial, sirolimus plus prednisolone demonstrated similar long-term outcomes to sirolimus
plus a calcineurin inhibitor plus prednisolone in patients with chronic GVHD (treatment-naive or early
inadequate responders).[139] Sirolimus plus prednisone was easier to administer and was better
tolerated.[139]

Pentostatin

Pentostatin has been studied in a phase 2 trial of patients with corticosteroid-refractory chronic GVHD.
Of the 58 heavily pretreated patients enroled, 32 (55 %) had an objective response.[140] Infectious
complications remain one of the most significant toxicities with this agent.

ECP

An increasingly common adjunct therapy to minimise corticosteroid exposure and allow for more rapid
corticosteroid taper.[125] One systematic review of prospective studies reported an overall response rate
of 69% (pooled data from six studies of patients with corticosteroid-refractory or corticosteroid-dependent
acute or chronic GVHD).[126] ECP is more likely to be beneficial in patients with skin involvement.[126]
Further studies are required to evaluate the efficacy of ECP in children and adolescents.[141] 
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Organ systems affected by chronic GVHD: monitoring and
treatment
Close serial monitoring of all organ systems is recommended to promote early detection and intervention
directed towards reversing or preventing progression of chronic GVHD manifestations.[142]

Ancillary therapies are commonly employed in addition to systemic GVHD treatment, and in some
cases their use may circumvent the need for systemic treatment or allow doses of systemic agents to be
decreased.

Immunological and infectious diseases

• Immunisations and prophylaxis against  Pneumocystis carinii , varicella zoster virus, and
encapsulated bacteria should be guideline-based.[143]

• Antibacterial prophylaxis is given to all patients with chronic GVHD as long as systemic
immunosuppressives are being administered.  Pneumocystis  pneumonia <6 months after HCT
is strongly associated with chronic GVHD. All patients who receive immunosuppression after
allogeneic HCT should receive  Pneumocystis  prophylaxis.

• Most experts advocate the use of  Haemophilus influenzae  type b vaccine and influenza vaccine
(not live-attenuated). No live virus, including the live attenuated influenza vaccine and measles-
mumps-rubella (MMR), should be given.

• Consider intravenous immunoglobulin (IVIG) replacement based on levels and recurrent infections.
Universal administration of IVIG after HCT has not been shown to confer clinical benefit and should
be avoided.

• No current evidence supports the use of mould-active agents.
• Surveillance for infection (viral, bacterial, fungal, and atypical).
• Empiric parenteral broad-spectrum antibacterial coverage for fever.
• Organism-specific antimicrobial agents.

Skin and appendages

• Photoprotection
• Surveillance for malignancy
• For intact skin:

• Emollients
• Topical corticosteroids. Non-sclerotic skin lesions without erosions or ulcerations (e.g., lichen

planus-like or papulosquamous plaques) may respond well to topical corticosteroids and
emollients. Long-term use of topical corticosteroids may be complicated by local skin atrophy
and development of striae.

• Antipruritic agents.
• PUVA (psoralen-UV-A)
• Calcineurin inhibitors

• For erosions/ulcerations:

• Microbiological cultures
• Topical antimicrobials
• Protective films or other dressings
• Debridement
• Hyperbaric oxygen
• Wound care specialist consultation
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Mouth and oral cavity[144]

• Maintain good oral/dental hygiene
• Consider routine dental cleaning and endocarditis prophylaxis
• Surveillance for infection and malignancy
• Topical high and ultra-high potency corticosteroids and analgesics
• Systemic and intralesional corticosteroid in sclerotic disease
• Stretching exercises
• Therapy for oral dryness

Salivary gland involvement:

• Frequent water sipping
• Salivary gland substitute and/or stimulant
• Home fluoride therapy

Eyes

• Photoprotection
• Surveillance for infection, cataract formation, and increased intraocular pressure
• Artificial tears
• Ocular ointments
• Topical corticosteroids or ciclosporin
• Punctal occlusion
• Humidified environment
• Occlusive or moisture chamber eyewear
• Cevimeline or pilocarpine
• Tarsorrhaphy
• Gas-permeable scleral contact lens
• Autologous serum, microbiological cultures
• Topical antimicrobials

Vulva and vagina

• Surveillance for oestrogen deficiency, infection (e.g., herpes simplex virus, human papillomavirus,
yeast, bacteria), malignancy

• Water-based lubricants
• Topical oestrogens
• Topical corticosteroids or calcineurin inhibitors
• Dilators
• Surgery for extensive synechiae/obliteration
• Early gynaecological consultation

Gastrointestinal tract and liver

• Surveillance for infection (e.g., viral, fungal)
• Eliminate other potential aetiologies
• Dietary modification, enzyme supplementation for malabsorption, gastrointestinal reflux

management, oesophageal dilation, ursodeoxycholic acid
Lungs

• Surveillance for infection (e.g.,  Pneumocystis carinii , viral, fungal, bacterial)
• Eliminate other potential aetiologies (e.g., infection, gastrointestinal reflux)
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• Inhaled corticosteroids and/or bronchodilators and/or leukotriene receptor antagonists
• Supplementary oxygen
• Pulmonary rehabilitation
• Consideration of lung transplantation in appropriate candidates

Haematopoietic

• Surveillance for infection (e.g., cytomegalovirus, parvovirus)
• Eliminate other potential aetiologies (e.g., drug toxicity, infection)
• Haematopoietic growth factors, intravenous immunoglobulin for immune cytopenias

Neurological

• Calcineurin drug-level monitoring
• Seizure prophylaxis including blood pressure control, electrolyte replacement, anticonvulsants
• Occupational and physical therapies
• Treatment of neuropathic syndromes with tricyclic antidepressants, selective serotonin-reuptake

inhibitors (SSRIs), or anticonvulsants
Musculoskeletal

• Bone mineral metabolism is disturbed after allogeneic HCT, even at >6 years. The abnormalities
include increased bone resorption, decreased bone formation, osteopenia and osteoporosis. After
HCT, bone mineral density (BMD) of the femoral neck may be more affected than the vertebrae,
unlike postmenopausal osteoporosis.

• Management should include surveillance for decreased range of motion, measurement of bone
density, calcium levels, and 25-OH vitamin D.

• Appropriate treatments may include physiotherapy, calcium and vitamin D supplements, and
bisphosphonates for osteopenia and osteoporosis.

Supportive care and monitoring
Infection prophylaxis, physiotherapy, nutritional status, pain control, and monitoring of drug-drug
interactions and drug-related adverse effects are vital components of GVHD management.

Patients often require close follow-up, which should include an assessment of signs and symptoms of
disease progression, treatment response, and adverse effects of treatment.[145] Treatment plans may be
adapted accordingly to improve treatment response, manage symptoms, and improve quality of life. 

Early recognition of high-risk features, such as thrombocytopenia, progressive onset chronic GVHD,
extensive skin involvement with sclerodermatous features, and multi-organ involvement, and appropriate
early intervention are also important considerations in the overall management.[1] [8]
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Treatment algorithm overview
Please note that formulations/routes and doses may differ between drug names and brands, drug
formularies, or locations. Treatment recommendations are specific to patient groups: see disclaimer

Initial ( summary )
haematopoietic cell transplantation
(HCT) recipient

1st GVHD standard prophylaxis

adjunct abatacept or cyclophosphamide or
rabbit antithymocyte immunoglobulin or
sirolimus

Acute ( summary )
acute: grade I

1st topical corticosteroid

plus calcineurin inhibitor

acute: grade II-IV

1st systemic corticosteroid

plus calcineurin inhibitor

adjunct topical or oral-topical corticosteroid

lack of response or
disease progression or
corticosteroid toxicity

adjunct alternative or additional
immunosuppressive agent ± trial entry
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Ongoing ( summary )
chronic

1st systemic corticosteroid

plus antibacterial prophylaxis

plus Pneumocystis prophylaxis

plus vaccinations

plus nutritional support

adjunct alternative or additional
immunosuppressive agent

adjunct antiviral prophylaxis

adjunct antifungal therapy

adjunct intravenous immunoglobulin

adjunct trial entry

intact skin involvement adjunct emollient

adjunct topical corticosteroid

adjunct antipruritic

adjunct topical calcineurin inhibitor

adjunct PUVA

adjunct topical bleaching agent

non-intact skin
involvement

adjunct specialist wound dressings

adjunct topical antimicrobial

adjunct specialist skin therapies

adjunct hyperbaric oxygen therapy

mucosal involvement of
mouth or oral cavity

adjunct topical corticosteroid or tacrolimus

adjunct mouth rinse

adjunct topical analgesia

salivary gland
involvement

adjunct frequent water sipping + saliva substitute

adjunct saliva stimulant

adjunct home fluoride therapy

sclerotic oral disease adjunct systemic and intralesional corticosteroid

adjunct stretching exercises

eye involvement adjunct artificial tears or tear stimulant

44 This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Apr 09, 2025.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2025. All rights reserved.

https://bestpractice.bmj.com


Graft-versus-host disease Management

Ongoing ( summary )
adjunct corticosteroid, ciclosporin, or autologous

serum eye drops

adjunct evaporation control

adjunct tear duct occlusion

adjunct scleral contact lens

adjunct tarsorrhaphy

vulval and vaginal
involvement

adjunct hygiene measures

adjunct topical oestrogen with/without dilator

adjunct topical corticosteroid or calcineurin
inhibitor

adjunct surgical lysis

gastrointestinal
tract involvement:
odynophagia and
dysphagia

adjunct oral lubricant

adjunct oesophageal dilation

gastrointestinal tract
involvement: diarrhoea

adjunct pancreatic enzyme supplementation

liver involvement adjunct ursodeoxycholic acid

lung involvement adjunct inhaled bronchodilator

adjunct inhaled corticosteroid

adjunct montelukast

adjunct pulmonary rehabilitation

adjunct supplementary oxygen

adjunct lung transplantation

haematopoietic
involvement: cytopenias

adjunct intravenous immunoglobulin

adjunct growth factor

neurological involvement adjunct antidepressant or anticonvulsant

adjunct opioid analgesics

adjunct physical and occupational therapy

musculoskeletal
involvement: fasciitis or
contractures

adjunct physical and occupational therapy

adjunct surgical release
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Ongoing ( summary )
musculoskeletal
involvement: osteopenia
and osteoporosis

adjunct osteoporosis therapy
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Graft-versus-host disease Management

Treatment algorithm
Please note that formulations/routes and doses may differ between drug names and brands, drug
formularies, or locations. Treatment recommendations are specific to patient groups: see disclaimer

Initial
haematopoietic cell transplantation
(HCT) recipient

1st GVHD standard prophylaxis

Primary options

» methotrexate: children and adults: consult
specialist for guidance on dose
-or-
» mycophenolate mofetil: children and adults:
consult specialist for guidance on dose

--AND--
» ciclosporin: consult specialist for guidance
on dose
-or-
» tacrolimus: children and adults: consult
specialist for guidance on dose

Secondary options

» sirolimus: children and adults: consult
specialist for guidance on dose
-and-
» tacrolimus: children and adults: consult
specialist for guidance on dose

» The standard regimens for GVHD prophylaxis
in patients undergoing matched related or
unrelated donor HCT comprise a calcineurin
inhibitor (e.g., ciclosporin or tacrolimus) plus low-
dose methotrexate or mycophenolate.[63] [102]
[103]

» The results of one meta-analysis found
no difference in all-cause mortality between
tacrolimus plus methotrexate and ciclosporin
plus methotrexate.[103] However, the former
regimen was superior with respect to reducing
acute GVHD.[103]

» One Cochrane review found mycophenolate
and methotrexate to be similarly efficacious
for acute GVHD prevention.[102] However,
mycophenolate may have a more favourable
toxicity profile than methotrexate.[102]

» An alternative regimen for GVHD prophylaxis
is tacrolimus plus sirolimus.[75] [76] [77] [78] A
phase 3 trial (Bone Marrow Transplant Clinical
Trials Network [BMT CTN] 0402) found no
significant difference in incidence of acute GVHD
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Initial
(by day 114) between tacrolimus plus sirolimus
and tacrolimus plus methotrexate in patients who
had undergone allogeneic HCT from a matched
related donor.[78]

adjunct abatacept or cyclophosphamide or
rabbit antithymocyte immunoglobulin or
sirolimus

Treatment recommended for SOME patients in
selected patient group

Primary options

» abatacept: children 2 to <6 years of age:
15 mg/kg intravenous infusion on the day
before transplant, followed by 12 mg/kg
on days 5, 14, and 28 after transplant;
children ≥6 years of age and adults: 10 mg/
kg intravenous infusion on the day before
transplant, followed by 10 mg/kg on days 5,
14, and 28 after transplant, maximum 1000
mg/dose

Secondary options

» cyclophosphamide: consult specialist for
guidance on dose

OR

» antithymocyte immunoglobulin (rabbit):
consult specialist for guidance on dose

OR

» sirolimus: consult specialist for guidance on
dose

» Evidence continues to influence the
management of GVHD prophylaxis, and
alternative prophylactic treatment strategies may
be considered for specific patient populations.

» Abatacept (a selective T-cell costimulation
modulator) is approved by the US Food and
Drug Administration (FDA), in combination with
a calcineurin inhibitor and methotrexate, for the
prevention of acute GVHD in patients undergoing
allogeneic HCT from a matched or 1 allele-
mismatched unrelated donor. In one phase 2
randomised trial, the addition of abatacept to
standard prophylaxis with a calcineurin inhibitor
and methotrexate numerically reduced rates
of severe (grade III or IV) acute GVHD, and
significantly improved severe acute GVHD-
free survival, in patients with haematological
malignancies who had undergone HCT from
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Initial
an HLA-matched (8/8) unrelated donor.[66]
 Screen for latent tuberculosis infection and
hepatitis prior to starting abatacept. Patients who
test positive for tuberculosis should be treated
prior to starting treatment. Serious infections
have been reported. Patients with a history of
recurrent infections or underlying conditions
predisposing to infections may be at higher risk.
Discontinue abatacept if a serious infection
develops. Update vaccinations prior to starting
treatment (live vaccines are contraindicated).
Consider starting prophylaxis therapy for
Epstein-Barr virus and cytomegalovirus infection/
reactivation before transplant.

» Post-transplant cyclophosphamide, combined
with tacrolimus plus mycophenolate, is
increasingly favoured for primary GVHD
prevention based on results from large-scale,
multi-site clinical trials.[63] [67] [68] In one
phase 3 trial of patients undergoing allogeneic
HLA-matched HCT with reduced-intensity
conditioning, GVHD-free, relapse-free survival
at 1 year was significantly more common in
patients randomised to cyclophosphamide-
based prophylaxis (cyclophosphamide,
tacrolimus, and mycophenolate) than those
assigned to standard prophylaxis (52.7% vs.
34.9%).[67] Post-transplant cyclophosphamide-
based prophylaxis is commonly used in patients
who have undergone allogeneic HCT from an
HLA-haploidentical (i.e., half-matched) donor or
unrelated donor.[69] [70]

» Rabbit antithymocyte immunoglobulin (a
polyclonal immunoglobulin G) reduces the
cumulative incidence of both acute and chronic
GVHD in patients undergoing HCT from
unrelated donors. In one randomised phase
3 trial, the addition of rabbit antithymocyte
immunoglobulin to standard prophylaxis
(ciclosporin or tacrolimus plus methotrexate
or mycophenolate) reduced acute GVHD
incidence at 30 and 100 days compared with
standard prophylaxis (30 days: 22% vs. 37%;
100 days: 50% vs. 65%).[71] At 24 months,
this regimen reduced incidence of chronic
GVHD (26.3% vs. 41.3%), and led to improved
survival (70.6% vs. 53.3%) and reduced use
of immunosuppressive therapy.[72] Rabbit
antithymocyte immunoglobulin effectively
reduces GVHD incidence after HLA-matched
sibling donor HCT.[73]

» Sirolimus combined with standard prophylaxis
(ciclosporin plus mycophenolate) has been
reported to lower the incidence of grade II to
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IV acute GVHD (at day 100) compared with
ciclosporin plus mycophenolate alone in patients
who have undergone allogeneic HCT from
an HLA-matched unrelated donor with non-
myeloablative conditioning.[74]
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Acute
acute: grade I

1st topical corticosteroid

Primary options

» triamcinolone topical: (0.1%) children and
adults: apply to the affected area(s) on body
twice or three times daily when required

OR

» hydrocortisone topical: (0.5%) children and
adults: apply to the affected area(s) on face
twice or three times daily when required

» Topical corticosteroids are the standard of care
treatment for stage 1 or 2 (overall grade I) skin
only GVHD with <50% body surface area rash
involvement.

» Hydrocortisone should be used on the face,
whereas triamcinolone is reserved for use on the
body.

» If the patient is asymptomatic or if the rash
is stable, a period of observation without any
interventional treatment may be appropriate.[92]

plus calcineurin inhibitor

Treatment recommended for ALL patients in
selected patient group

Primary options

» tacrolimus: children and adults: consult
specialist for guidance on dose

OR

» ciclosporin: children and adults: consult
specialist for guidance on dose

» Patients continue on calcineurin therapy during
the treatment of acute GVHD, usually at the
same dose as the prophylactic regimen.[92]

» If a patient has already been tapered off their
prophylactic calcineurin inhibitor or it has been
discontinued due to toxicities, then it is generally
reintroduced (depending on physician discretion
and the degree of toxicity).

» Doses should be tapered according to
response and serum drug levels. These drugs
are usually given for a period of several weeks,
depending on the institutional protocol and
patient response.
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Acute
acute: grade II-IV

1st systemic corticosteroid

Primary options

» methylprednisolone: children and adults:
0.5 to 2 mg/kg/day intravenously
Lower doses (e.g., 0.5 to 1 mg/kg/day) are
recommended for upper gastrointestinal
involvement only. Higher doses (e.g., 1-2
mg/kg/day) are recommended for lower
gastrointestinal/skin/liver involvement.[92]

» Systemic corticosteroids are initiated for severe
and/or symptomatic skin GVHD and/or any
visceral GVHD involvement (grade II-IV).[63] [92]
[105][106] Methylprednisolone is the standard
initial treatment.

» Depending on the clinical status of the patient,
methylprednisolone may be administered
intravenously or orally. If a patient is started
on the intravenous route, they will generally be
transitioned to oral therapy as soon as possible.

» There are no standard corticosteroid tapering
schedules. Generally, taper schedules are
influenced by the patient's clinical response as
well as circumstances (e.g., risk for relapse,
presence or absence of infection, or other
corticosteroid-related complications). A
commonly reported taper schedule is over 8-12
weeks.

plus calcineurin inhibitor

Treatment recommended for ALL patients in
selected patient group

Primary options

» tacrolimus: children and adults: consult
specialist for guidance on dose

OR

» ciclosporin: children and adults: consult
specialist for guidance on dose

» Patients continue on calcineurin therapy during
the treatment of acute GVHD; this should be at
the therapeutic dose rather than the prophylactic
dose.[92]

» If a patient has already been tapered off
their prophylactic calcineurin inhibitor or it has
been discontinued due to toxicities, then it is
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Acute
generally reintroduced (depending on discretion
of physician and the degree of toxicity).

» Doses should be tapered according to clinical
response and serum drug levels. These drugs
are usually given for a period of several weeks,
depending on the institutional protocol and
patient response.

adjunct topical or oral-topical corticosteroid

Treatment recommended for SOME patients in
selected patient group

Primary options

» triamcinolone topical: (0.1%) children and
adults: apply to the affected area(s) on body
twice or three times daily when required

OR

» hydrocortisone topical: (0.5%) children and
adults: apply to the affected area(s) on face
twice or three times daily when required

OR

» budesonide: children: consult specialist for
guidance on dose; adults: 9 mg orally once
daily

OR

» beclometasone dipropionate: adults: 5 mg
orally once daily in the morning

» Adjuvant topical corticosteroids are used
if there is any skin involvement present.
Hydrocortisone should be used on the face,
whereas triamcinolone is reserved for use on the
body.

» Topically active corticosteroids taken orally
(oral-topical corticosteroids) may be used
for confirmed cases of acute gastrointestinal
GVHD.[108] [109] The systemic corticosteroid
can be tapered in patients who show a clinical
response.

» Oral-topical corticosteroid formulations have
high first-pass metabolism, facilitating local
effects while reducing systemic absorption.
However, some systemic effects do still occur.

lack of response or
disease progression or
corticosteroid toxicity

adjunct alternative or additional
immunosuppressive agent ± trial entry
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Treatment recommended for SOME patients in
selected patient group

Primary options

» ruxolitinib: children ≥12 years and adults: 5
mg orally twice daily initially, may increase to
10 mg twice daily after 3 days depending on
blood counts
May be approved for use in children <12
years in some countries.

OR

» antithymocyte immunoglobulin (rabbit):
children and adults: consult specialist for
guidance on dose

OR

» lymphocyte immunoglobulin, anti-thymocyte
globulin (equine): children and adults: consult
specialist for guidance on dose

OR

» sirolimus: children and adults: consult
specialist for guidance on dose

OR

» etanercept: children and adults: consult
specialist for guidance on dose

OR

» pentostatin: children and adults: consult
specialist for guidance on dose

OR

» alemtuzumab: children and adults: consult
specialist for guidance on dose

» If there is disease progression or lack of
response following 3-7 days treatment, additional
immunosuppressive therapy is required.[92]
Further immunosuppression will, however,
increase the risk of life-threatening infections
(due to immunosuppression and lymphopenia)
and/or multi-organ dysfunction.

» There is no standard approach for the
treatment of corticosteroid-refractory acute
GVHD.[106] A variety of agents have been
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Acute
used, and varying response rates have been
reported.[110] Entry into a clinical trial may be
appropriate.[92]

» Alternative immunosuppressive agents should
also be considered if a patient develops an
unacceptable level of toxicity (i.e., corticosteroid
intolerance).[92] [106]

» Agents that may be considered for additional
immunosuppressive therapy include: ruxolitinib,
antithymocyte immunoglobulin (ATG), sirolimus,
etanercept, alemtuzumab, and pentostatin.[111]
[114] [115] [116] [117] [118] [119][120] [121][122]
[123][124][146]

» Extracorporeal photopheresis is being
increasingly used as an adjunct treatment to
minimise corticosteroid exposure and allow
for more rapid corticosteroid tapers.[125] It
involves peripheral blood mononuclear cells
being exposed to photoactivated methoxsalen
and ultraviolet-A radiation. 
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chronic

1st systemic corticosteroid

Primary options

» methylprednisolone: children and adults:
consult specialist for guidance on dose; initial
dose may vary depending on organs involved
and disease severity

» The recommended first-line therapy for
patients with chronic GVHD is a systemic
corticosteroid.[92]

» National Institutes of Health (NIH) guidelines
recommend systemic corticosteroid therapy if
three or more organs are involved, or a single
organ with a severity score of more than 2.[1]
However, close serial monitoring of all organ
systems is recommended to promote early
detection and intervention directed toward
reversing or preventing progression of chronic
GVHD manifestations and treatment-associated
toxicities.

» Ancillary and supportive care therapies
are employed in addition to systemic GVHD
treatment, and in some cases, their use may
circumvent the need for systemic treatment or
allow doses of systemic agents to be decreased.

plus antibacterial prophylaxis

Treatment recommended for ALL patients in
selected patient group

Primary options

» phenoxymethylpenicillin: children <5 years
of age: 125 mg orally twice daily; children
≥5 years of age: 250 mg orally twice daily;
adults: 250-750 mg orally twice daily

OR

» azithromycin: adults: 250 mg orally once
daily or three times weekly

OR

» trimethoprim/sulfamethoxazole: children
>2 months of age: 2 mg/kg orally once daily;
adults: 160/800 mg orally once daily
Paediatric dose refers to trimethoprim
component.

56 This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Apr 09, 2025.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2025. All rights reserved.

https://bestpractice.bmj.com


Graft-versus-host disease Management

Ongoing
» Requires coverage against encapsulated
bacteria, in particular  Streptococcus
pneumoniae ,  Haemophilus influenzae , and 
Neisseria meningitides .

» Phenoxymethylpenicillin is the prophylactic
agent of choice when the frequency of penicillin-
resistant  S pneumoniae  is low. Alternatives
include azithromycin (particularly for lung
involvement) or other macrolides, and newer-
generation fluoroquinolones, although drug
interactions can cause problems.[92] Daily use
of trimethoprim/sulfamethoxazole has also been
used for this indication, but its efficacy has not
been demonstrated.

» Antibiotic prophylaxis before dental and other
invasive procedures in these patients has not
been studied and consensus has not been
reached.

plus Pneumocystis prophylaxis

Treatment recommended for ALL patients in
selected patient group

Primary options

» trimethoprim/sulfamethoxazole: children >2
months of age: 150 mg/square metre of body
surface area orally three times weekly, daily
dose given in divided doses every 12 hours;
adults: 160/800 mg orally once daily or three
times weekly

OR

» dapsone: children >1 month of age: 2 mg/
kg/day orally, maximum 100 mg/day; adults:
100 mg orally once daily

OR

» pentamidine inhaled: children >4 years
of age and adults: 300 mg inhaled every 4
weeks

OR

» atovaquone: children >13 years of age and
adults: 1500 mg orally once daily

»   Pneumocystis  pneumonia <6 months after
allogeneic haematopoietic cell transplantation
(HCT) is strongly associated with chronic GVHD.
All patients who receive immunosuppression
after allogeneic HCT should receive 
Pneumocystis  prophylaxis.
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» It is unknown how long prophylaxis should be
continued after stopping immunosuppression
and practices vary widely across centres.

» Agents used include trimethoprim/
sulfamethoxazole, pentamidine, dapsone, and
atovaquone. Trimethoprim/sulfamethoxazole also
provides prophylaxis against toxoplasmosis and
nocardia.

plus vaccinations

Treatment recommended for ALL patients in
selected patient group

» Most experts advocate the use of 
Haemophilus influenzae  type b vaccine and
influenza vaccine (not live-attenuated).

» No live virus, including the live-attenuated
influenza vaccine and MMR, should be given.

» Household contacts should not be given oral
polio vaccine.

» Other vaccines that may be considered include
diphtheria tetanus toxoid, pneumococcus, and
hepatitis B, hepatitis A, meningococcal and
human papillomavirus (HPV).

plus nutritional support

Treatment recommended for ALL patients in
selected patient group

» In patients with extensive chronic GVHD,
weight loss may result from increased
action of glucagon and noradrenaline
(norepinephrine), which causes an increase in
resting energy expenditure and alteration in fat
and carbohydrate oxidation rates.

» More than 40% of patients with GVHD are
malnourished, so nutritional advice and support
is extremely important.

adjunct alternative or additional
immunosuppressive agent

Treatment recommended for SOME patients in
selected patient group

Primary options

» ruxolitinib: children ≥12 years of age and
adults: 10 mg orally twice daily
May be approved for use in children <12
years in some countries.

OR
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Ongoing
» ibrutinib: children <12 years of age: 240
mg/square metre of body surface orally once
daily, maximum 420 mg/dose; children ≥12
years of age and adults: 420 mg orally once
daily

OR

» belumosudil: children ≥12 years of age and
adults: 200 mg orally once daily

OR

» axatilimab: children and adults ≥40 kg
body weight: 0.3 mg/kg intravenously every 2
weeks, maximum 35 mg/dose

OR

» tacrolimus: children and adults: consult
specialist for guidance on dose

OR

» ciclosporin: children and adults: consult
specialist for guidance on dose

OR

» rituximab: children and adults: consult
specialist for guidance on dose

OR

» sirolimus: children and adults: consult
specialist for guidance on dose

OR

» pentostatin: children and adults: consult
specialist for guidance on dose

» Alternative immunosuppressive agents
should be considered if a patient develops an
unacceptable level of toxicity (i.e., corticosteroid
intolerance).[92] If there is an inadequate
response to initial therapy with a systemic
corticosteroid, additional immunosuppression
may be required.[92]

» Therapeutic choice is informed by agents used
for prophylaxis and/or treatment of acute GVHD,
specific patient characteristics, and preference of
the treating physician and centre.
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» The NIH working group define failure of initial
immunosuppressive therapy or requirement of
secondary therapy as follows: progression of
chronic GVHD despite optimal first-line therapy;
or no improvement after 4-8 weeks of sustained
therapy; or inability to taper corticosteroid
dosage.[1] [129]

» Immunosuppressive therapies used in chronic
GVHD vary by institutional practice and may
include ruxolitinib, ibrutinib, belumosudil,
axatilimab, a calcineurin inhibitor (ciclosporin
or tacrolimus), rituximab, sirolimus, and
pentostatin.[130] [131] [132] [135] [136][137]
[138] [139] [140]

» Ibrutinib is associated with an increased
risk for serious cardiac events including
arrhythmias and heart failure. Recommended
risk minimisation measures include performing
a clinical evaluation of cardiac history and
function prior to starting treatment, careful
monitoring for signs of cardiac deterioration
during treatment, and treatment interruption
and/or dose modification if any new-onset or
worsening cardiac events are observed.[133]
[134]

» Extracorporeal photopheresis is being
increasingly used as an adjunct treatment to
minimise corticosteroid exposure and allow
for more rapid corticosteroid tapers.[125] It
involves peripheral blood mononuclear cells
being exposed to photoactivated methoxsalen
and ultraviolet-A radiation.

adjunct antiviral prophylaxis

Treatment recommended for SOME patients in
selected patient group

Primary options

» aciclovir: children and adults: consult
specialist for guidance on dose

OR

» valaciclovir: children and adults: consult
specialist for guidance on dose

Secondary options

» ganciclovir: children: consult specialist
for guidance on dose; adults: 5 mg/kg
intravenously twice daily or 1000 mg orally
three times daily

OR
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Ongoing

» foscarnet: children and adults: 90 mg/kg
intravenously once daily

» Approximately, 30% to 60% of patients develop
an episode of zoster during the first year after
discontinuing post-transplant prophylaxis. Some
experts use long-term antiviral prophylaxis to
prevent recurrent herpes simplex virus (HSV)
and varicella zoster virus (VZV) infection among
allogeneic haematopoietic cell transplantation
(HCT) recipients with severe, long-term
immunodeficiency, but current evidence does
not support routine administration of antiviral
prophylaxis for HSV in patients with chronic
GVHD. If VZV-seronegative patients with chronic
GVHD are exposed to varicella (primary or post-
vaccination illness), VZV immunoglobulin should
be given within 96 hours.

» Cytomegalovirus (CMV) disease after day 100
has become more common. The best strategy
to monitor and treat CMV after day 100 has
not been defined. Patients with active GVHD,
a history of CMV reactivation during the first
3 months, and lymphopenia are at higher risk
of CMV reactivation and death. Some centres
continue to monitor for CMV infection after
day 100 by pp65 anti-genaemia or PCR tests,
followed by pre-emptive therapy, based on the
individual risk as determined by donor and
recipient serology, as follows:

» 1) CMV seronegative (donor and recipient): No
prophylaxis, no anti-genaemia (or PCR) checks.

» 2) CMV seropositive (donor or recipient): No
history of CMV infection: CMV surveillance
testing (anti-genaemia or PCR) every 1 to 4
weeks.

» 3) History of CMV infection or disease: Weekly
CMV surveillance testing (anti-genaemia or
PCR) and pre-emptive treatment as during the
first 100 days.

» Some investigators have advocated
early empirical treatment of influenza with
neuraminidase inhibitors during influenza
outbreaks by using prediction rules based on
symptoms and signs, although there is no
evidence to support this practice.

» A randomised trial of pre-emptive therapy for
the prevention of CMV disease after allogeneic
HCT suggests that low-dose ganciclovir can
be as effective as standard-dose ganciclovir in
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these patients.[147] However, further studies are
needed to validate these findings.

adjunct antifungal therapy

Treatment recommended for SOME patients in
selected patient group

Primary options

» fluconazole: children: 3-12 mg/kg orally/
intravenously once daily; adults: 100 mg
orally/intravenously once daily

OR

» voriconazole: children and adults: consult
specialist for guidance on dose

OR

» micafungin: children: consult specialist
for guidance on dose; adults: 50 mg
intravenously once daily

» Invasive mould infections are a
significant concern in patients who receive
immunosuppressives for GVHD.[148] [149]

» There is no evidence to support the use of
antifungal prophylaxis >75 days after allogeneic
haematopoietic cell transplantation (HCT).

» Some centres prescribe prophylactic
antifungals for patients with chronic GVHD, but
this approach remains investigational.

adjunct intravenous immunoglobulin

Treatment recommended for SOME patients in
selected patient group

Primary options

» normal immunoglobulin human: children
and adults: consult specialist for guidance on
dose

» Universal administration of intravenous
immunoglobulin (IVIG) after allogeneic
haematopoietic cell transplantation (HCT) has
not been shown to confer clinical benefit and
should be avoided.

» In patients with hypogammaglobulinaemia
caused by other disorders, administration of IVIG
to maintain IgG levels >400 mg/dL has been
associated with a decreased incidence of severe
bacterial infections.
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» IVIG may be considered for patients >90 days
after HCT who have recurrent sinopulmonary
infections and serum IgG levels <400 mg/dL.

» Some experts recommend monitoring IgG
levels and administering IVIG routinely in chronic
GVHD, but there are no data demonstrating that
this approach improves outcomes.

» Treatment course depends on serum IgG
levels.

adjunct trial entry

Treatment recommended for SOME patients in
selected patient group

» Patients should be considered for enrollment in
a clinical trial where available.[92]

intact skin involvement adjunct emollient

Treatment recommended for SOME patients in
selected patient group

» Regular lubrication of dry but intact skin with
emollients may decrease pruritus and maintain
skin.

adjunct topical corticosteroid

Treatment recommended for SOME patients in
selected patient group

Primary options

» desonide topical: (0.05%) children and
adults: apply to the affected area(s) twice
daily when required

OR

» hydrocortisone topical: (0.5%) children and
adults: apply to the affected area(s) twice
daily when required

OR

» triamcinolone topical: (0.1%) children and
adults: apply to the affected area(s) twice
daily when required

Secondary options

» fluocinonide topical: (0.05%) children and
adults: apply to the affected area(s) twice
daily when required

Tertiary options
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» clobetasol topical: (0.05%) children and
adults: apply to the affected area(s) twice
daily when required, maximum 14 days use

» For lesions from the neck down, treatment
should begin with low- or mid-strength
formulation (e.g., desonide, hydrocortisone,
triamcinolone). In unresponsive cases, short-
term occlusion of mid-strength corticosteroids
with damp towels (wet wraps) increases skin
hydration and drug penetration. When this is
impractical, higher potency corticosteroids such
as fluocinonide may be helpful. The most potent
topical corticosteroids (e.g., clobetasol) should
not be used under occlusion. The use of wet
wraps and mid-strength potency corticosteroids
should be limited to 14 consecutive days, if
possible.

» On the face, axillae and groin, lower-potency
corticosteroids (hydrocortisone and desonide)
are preferable for long-term use. Emollients may
be applied after application, and being occlusive
may increase the potency of the corticosteroid.

adjunct antipruritic

Treatment recommended for SOME patients in
selected patient group

Primary options

» hydrocortisone/pramocaine topical: children
and adults: apply to the affected area(s) three
to four times daily when required

Secondary options

» diphenhydramine: children 2-5 years of
age: 6.25 mg orally every 4-6 hours when
required, maximum 37.5 mg/day; children
6-11 years of age: 12.5 to 25 mg orally
every 4-6 hours when required, maximum
150 mg/day; children >11 years of age and
adults: 25-50 mg orally every 4-6 hours when
required, maximum 300 mg/day

OR

» hydroxyzine: children ≤40 kg: 2 mg/kg/day
orally given in divided doses every 6-8 hours
when required; children >40 kg and adults:
25 mg orally every 6-8 hours when required,
maximum 100 mg/day

OR
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» doxepin: children: consult specialist for
guidance on dose; adults: 10-25 mg orally
once daily at bedtime when required

» Pruritus related to GVHD generally responds
to immunosuppressive therapy; however, other
adjuvant treatments may be useful.

adjunct topical calcineurin inhibitor

Treatment recommended for SOME patients in
selected patient group

Primary options

» tacrolimus topical: (0.03%) children >2
years of age and adults: apply to the affected
area(s) twice daily; (0.1%) adults: apply to the
affected area(s) twice daily

OR

» pimecrolimus topical: (1%) children >2
years of age and adults: apply to the affected
area(s) twice daily

» Reported to improve erythema and pruritus in
some patients.

adjunct PUVA

Treatment recommended for SOME patients in
selected patient group

» Can be effective, especially if sclerosis is not
present. Phototherapy may be administered 2
to 3 times per week. A history of skin cancer,
aphakia, or photosensitivity would normally
contraindicate this therapy due to the increased
risk of skin cancer.

adjunct topical bleaching agent

Treatment recommended for SOME patients in
selected patient group

Primary options

» hydroquinone topical: (4%) children >12
years of age and adults: apply to the affected
area(s) twice daily

OR

» tretinoin topical: (0.025 to 0.05%) children
>12 years of age and adults: apply to the
affected area(s) once daily at bedtime

» May be used to treat post-inflammatory
hyperpigmentation in the setting of inactive
disease.
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non-intact skin
involvement

adjunct specialist wound dressings

Treatment recommended for SOME patients in
selected patient group

» On denuded skin, specialist dressings and
protective films can be used to maintain a
moist environment that enhances repair of
the epithelium, lysis of necrotic tissue, and
phagocytosis of necrotic debris.

adjunct topical antimicrobial

Treatment recommended for SOME patients in
selected patient group

Primary options

» mupirocin topical: (2%) apply to the affected
area(s) three times daily

» If indicated, topical antimicrobials such as
mupirocin may be useful.

adjunct specialist skin therapies

Treatment recommended for SOME patients in
selected patient group

» Difficult wounds are best treated in
consultation with a plastic surgeon.

» Slow-healing wounds may be treated with
hyaluronic acid products, collagen products, or
fibroblast and keratinocyte products.

» Non-healing wounds that involve the dermis
may benefit from platelet-derived growth factor
products.

adjunct hyperbaric oxygen therapy

Treatment recommended for SOME patients in
selected patient group

» This specialist treatment has been used to
treat hypoxic wounds, but may not be widely
available.

mucosal involvement of
mouth or oral cavity

adjunct topical corticosteroid or tacrolimus

Treatment recommended for SOME patients in
selected patient group

Primary options

» triamcinolone acetonide topical: (0.1% oral
paste) apply to the affected area(s) two to
three times daily

OR
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» fluocinonide topical: (0.05% gel) children
and adults: apply to the affected area(s) two
to three times daily

OR

» clobetasol topical: (0.05% gel) children and
adults: apply to the affected area(s) two to
three times daily

OR

» betamethasone dipropionate topical:
(0.05% gel) children and adults: apply to the
affected area(s) two to three times daily

OR

» tacrolimus topical: (0.03%) children >2
years of age and adults: apply to the affected
area(s) twice daily; (0.1%) adults: apply to the
affected area(s) twice daily

» There are three possible components to this
type of disease: mucosal involvement, salivary
gland involvement, and sclerotic involvement of
mouth and surrounding tissues. Before initiating
treatment, infection with HSV, HPV,  Candida 
need to be ruled out. This may require use of
viral and bacterial cultures, and/or biopsies.

» Persistent or new oral lesions occurring >3
years after allogeneic haematopoietic cell
transplantation (HCT) need assessment for
secondary cancer (especially squamous cell
cancer).

» Mainstay of therapy of localised and
symptomatic disease is high-potency topical
corticosteroid gel used orally. Tacrolimus
ointment is an alternative.

» Vaseline-based ointments such as topical
tacrolimus are generally less effective in the
mouth than are alcohol-based corticosteroid gels
but are preferable for the treatment of chapped
lips caused by GVHD, because high-potency
corticosteroids cause irreversible atrophy when
applied to the vermillion border of the lips.

» Prolonged use of high-potency corticosteroids
should be avoided in the very young child
because of the potential for greater systemic
effects.
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» Affected area(s) must be dried before
treatment is applied, and no food or drink should
be consumed for 30 minutes after application.

adjunct mouth rinse

Treatment recommended for SOME patients in
selected patient group

» Mouth rinses may be used when there is more
extensive involvement of the entire oral cavity.

» Corticosteroid rinses are a good first-line
option. Oral manifestations in children generally
respond well to dexamethasone rinses.
Prolonged use of high-potency corticosteroids
should be avoided in the very young child
because of the potential for greater systemic
effects.

» Ciclosporin or azathioprine rinses may be
useful in cases refractory to corticosteroids
rinses.

» These solutions are held and swished in the
mouth for 4 to 6 minutes and then spat out. This
is repeated 4 to 6 times daily. Food or drink
should not be consumed for 30 minutes after.

» Mouth washes may need to be compounded
by the pharmacy department if the drug is not
available in a proprietary liquid formulation.

adjunct topical analgesia

Treatment recommended for SOME patients in
selected patient group

Primary options

» lidocaine topical: (2% viscous solution)
15 mL every 3 hours when required (swish
around in mouth and spit out), maximum 8
doses/day

OR

» aluminium hydroxide/magnesium hydroxide/
simethicone: 10-20 mL orally four times daily,
maximum 500 mg/day of simethicone

» May be helpful when symptomatic mucosal
GVHD impairs nutrition.

» A mixture of lidocaine with either kaolin/pectin
or aluminium hydroxide/magnesium hydroxide/
simethicone and diphenhydramine may be used
as a mouthwash.

salivary gland
involvement

adjunct frequent water sipping + saliva substitute
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Treatment recommended for SOME patients in
selected patient group

» This type of involvement usually manifests
as dry mouth, mucoceles, and variable oral
sensitivity to hot, cold, spicy, and acidic
food; mint flavours such as toothpaste; and
carbonated drinks.

» Frequent sipping of water and use of sugar-
free chewing gum may be sufficient.

» Oral moisturisers and saliva stimulants made
be used if simple measures are inadequate.

adjunct saliva stimulant

Treatment recommended for SOME patients in
selected patient group

Primary options

» cevimeline: children: consult specialist for
guidance on dose; adults: 30 mg orally three
times daily

OR

» pilocarpine: children: consult specialist for
guidance on dose; adults: 5-10 mg orally
three times daily

» In the absence of contraindications (e.g.,
glaucoma, heart disease, or asthma), treatment
with cholinergic agonists may produce a
significant increase in salivary secretion.

adjunct home fluoride therapy

Treatment recommended for SOME patients in
selected patient group

» Even if there is not subjective oral dryness,
mild salivary gland dysfunction can increase the
risk of tooth decay, and topical fluorides should
be offered as a decay prevention strategy.

sclerotic oral disease adjunct systemic and intralesional corticosteroid

Treatment recommended for SOME patients in
selected patient group

Primary options

» methylprednisolone: children and adults:
1-2 mg/kg/day intravenously
-and-
» triamcinolone acetonide: (40 mg/
mL) children and adults: 0.3 to 0.4 mL
intralesionally per square centimetre of lesion
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» Topical therapy alone is insufficient to treat
sclerosis of the perioral skin and surrounding
tissues.

» In this situation, systemic treatment is required.

» Adjunctive intralesional corticosteroid
injections may be helpful, but long-term therapy
is often required to maintain the response.

adjunct stretching exercises

Treatment recommended for SOME patients in
selected patient group

» Stretching exercises to increase range of
motion of the mouth may be helpful in order to
counteract the sclerotic disease.

eye involvement adjunct artificial tears or tear stimulant

Treatment recommended for SOME patients in
selected patient group

Primary options

» carmellose ophthalmic: 1-2 drops into the
affected eye(s) when required

OR

» hydroxypropylcellulose ophthalmic: insert
5 mg pellet into affected eye(s) once or twice
daily when required

Secondary options

» cevimeline: children: consult specialist for
guidance on dose; adults: 30 mg orally three
times daily

OR

» pilocarpine: children: consult specialist for
guidance on dose; adults: 5-10 mg orally
three times daily

» The use of preservative-free artificial tears
reduces superficial punctuate keratopathy,
decreases ocular symptoms, and improves
the quality of vision. Certain brands may be
better tolerated than others, so patients should
test different brands to identify the one that
provides the most benefit. Thicker formulations
may be recommended for patients who need
frequent use of artificial tears; ointment may be
recommended at bedtime.
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» For patients who require application of artificial
tears more than once every hour, pellets of
hydroxypropylcellulose may be more convenient.

» Orally administered tear stimulants may be
useful but drug interactions, toxicities, and
contraindications (glaucoma, heart disease, and
asthma) must be reviewed.

adjunct corticosteroid, ciclosporin, or autologous
serum eye drops

Treatment recommended for SOME patients in
selected patient group

Primary options

» prednisolone ophthalmic: (1%) children and
adults: 1 drop in both eyes two to four times
daily

OR

» fluorometholone ophthalmic: (0.1%)
children >2 years of age and adults: 1 drop in
both eyes two to four times daily

OR

» loteprednol ophthalmic: (0.5%) adults: 1-2
drops in both eyes four times daily

OR

» ciclosporin ophthalmic: (0.05%) adults: 1
drop in both eyes twice daily

» Used to reduce ocular surface inflammation
and usually reserved for control of ocular GVHD
exacerbations during tapering of systemic
immunosuppression. Consult a specialist for
guidance on the use of autologous serum eye
drops.

» Treatment should be carefully supervised by
an ophthalmologist.

adjunct evaporation control

Treatment recommended for SOME patients in
selected patient group

» To decrease evaporation, patients should be
encouraged to use warm compresses and lid
care to maximise the output of the meibomian
glands that produce the outer oil layer of tear film
that protects against evaporation.
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» Avoidance of low humidity environments and
use of moisture chamber goggles may also
decrease evaporation.

» Scleral contact lenses may be available in
some centres and surgery (tarsorrhaphy) may be
necessary in severe cases.

adjunct tear duct occlusion

Treatment recommended for SOME patients in
selected patient group

» Temporary (silicone plugs) or permanent
(thermal cautery) occlusion of the tear-duct
punta may provide benefit in patients with severe
sicca syndrome.

adjunct scleral contact lens

Treatment recommended for SOME patients in
selected patient group

» Fluid-ventilated, gas permeable scleral contact
lenses can be used to protect the corneal
surface, reducing hyperosmolarity, dessication,
and shear forces from the eyelids.

adjunct tarsorrhaphy

Treatment recommended for SOME patients in
selected patient group

» In cases that cannot be managed adequately
by medical means, tarsorrhaphy may have a
useful role.

vulval and vaginal
involvement

adjunct hygiene measures

Treatment recommended for SOME patients in
selected patient group

» Reported in 3% of bone marrow recipients and
15% of peripheral blood recipients. Oestrogen
deficiency and infections (HPV, HSV, yeast,
bacteria, or other gynaecological pathogens)
must be ruled out at initial diagnosis and
periodically during management of this type of
GVHD.

» Mechanical and chemical irritants should be
avoided. Wash with water rather than soap or
feminine wash products. Area should be air-dried
and advice given on wiping from front to back.
Small amounts of emollients or lanolin cream
applied to the vulva (not vagina) may provide
some relief from itching or irritation. Water-based
vaginal lubricants may also be of benefit.

adjunct topical oestrogen with/without dilator

Treatment recommended for SOME patients in
selected patient group
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Primary options

» oestrogens, conjugated vaginal: (cream)
apply 0.5 to 2 g once daily for 3 weeks then
stop for 1 week, repeat cycle

OR

» estradiol vaginal: (intravaginal ring) 50-100
micrograms/day ring inserted and replaced
every 3 months
Dose refers to estradiol acetate formulation.

OR

» estradiol vaginal: (intravaginal tablet) 25
micrograms inserted once daily for 2 weeks,
then twice weekly thereafter

» If vulvovaginal symptoms are accompanied by
low estradiol levels, topical oestrogen therapy
with or without the use of a vaginal dilator
should be initiated unless there are absolute
contraindications such as increased risk of
breast cancer or cardiovascular events.

adjunct topical corticosteroid or calcineurin
inhibitor

Treatment recommended for SOME patients in
selected patient group

Primary options

» clobetasol topical: (0.05%) adults: apply
sparingly to the affected area(s) up to twice
daily; consult specialist for further guidance
on dose

OR

» betamethasone dipropionate topical:
(0.05%) adults: apply sparingly to the affected
area(s) up to twice daily; consult specialist for
further guidance on dose

Secondary options

» tacrolimus topical: (0.1%) adults: apply
sparingly to the affected area(s) up to twice
daily; consult specialist for further guidance
on dose

» If the vulvovaginal region is the only clinical
manifestation of chronic GVHD, topical
immunosuppressive agents may constitute an
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adequate primary therapy for controlling mild
manifestations.

» High-potency corticosteroids are the mainstay
of such therapy, although topical calcineurin
inhibitors have also been used.

» Patients should be advised to monitor for signs
or symptoms of candidiasis, HSV, or HPV during
treatment.

adjunct surgical lysis

Treatment recommended for SOME patients in
selected patient group

» If there are extensive vaginal synechiae
and complete obliteration of the vaginal
canal, surgical lysis with or without vaginal
reconstruction may be necessary.

gastrointestinal
tract involvement:
odynophagia and
dysphagia

adjunct oral lubricant

Treatment recommended for SOME patients in
selected patient group

» Oral lubricants such as hydroxyethyl cellulose
solutions can be considered.

adjunct oesophageal dilation

Treatment recommended for SOME patients in
selected patient group

» If a patient has oesophageal webs or strictures
confirmed by endoscopy, dilation may be
of benefit though this should be done by an
experienced gastroenterologist due to the risk of
perforation.

gastrointestinal tract
involvement: diarrhoea

adjunct pancreatic enzyme supplementation

Treatment recommended for SOME patients in
selected patient group

Primary options

» pancreatin: children and adults: dose
depends on brand, consult product literature
for guidance on dose

» If a patient has chronic diarrhoea symptoms,
in certain cases, pancreatic enzyme
supplementation may be beneficial. Its use is
primarily physician- and institution-dependent.

liver involvement adjunct ursodeoxycholic acid

Treatment recommended for SOME patients in
selected patient group

Primary options
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» ursodeoxycholic acid: children: 10-15 mg/
kg/day orally given in 3 divided doses; adults:
250-300 mg orally three to four times daily

» Use of ursodeoxycholic acid (ursodiol) can
help improve biochemical abnormalities and
pruritus in some patients with hepatic chronic
GVHD.

lung involvement adjunct inhaled bronchodilator

Treatment recommended for SOME patients in
selected patient group

Primary options

» salbutamol inhaled: (100 micrograms/dose
metered dose inhaler) children and adults:
1-2 puffs (100-200 micrograms) every 4-6
hours when required

OR

» salbutamol inhaled: (0.63 mg/3 mL or 1.25
mg/3 mL nebulisation solution) children 2-12
years of age: 0.63 to 1.25 mg nebulised every
4-6 hours when required; children >12 years
of age and adults: 2.5 to 5 mg nebulised
every 4-6 hours when required

» Can be used prior to and in conjunction
with inhaled corticosteroids in cases of lung
involvement.

adjunct inhaled corticosteroid

Treatment recommended for SOME patients in
selected patient group

Primary options

» beclometasone inhaled: children 5-11
years of age: 40-80 micrograms twice daily;
children ≥12 years of age and adults: 40-320
micrograms twice daily

OR

» fluticasone propionate inhaled: children
4-11 years of age: 50-100 micrograms twice
daily; children ≥12 years of age and adults:
100-500 micrograms twice daily

» Used in addition to systemic corticosteroids
in cases where CT scanning reveals lung
involvement.[92] Usually used after inhaled
bronchodilators.

adjunct montelukast
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Treatment recommended for SOME patients in
selected patient group

Primary options

» montelukast: children 12 months to 5 years
of age: 4 mg orally once daily; children 6-14
years of age: 5 mg orally once daily; children
≥15 years of age and adults: 10 mg orally
once daily

» The leukotriene receptor antagonist (LTRA)
montelukast may be added to antibiotic
prophylaxis and inhaled corticosteroids to
improve respiratory symptoms.[92]

» In 2020, the US Food and Drug Administration
mandated a boxed warning for montelukast
because of the risk of serious behaviour- and
mood-related adverse effects.[150]

adjunct pulmonary rehabilitation

Treatment recommended for SOME patients in
selected patient group

» A properly structured and supervised
pulmonary rehabilitation programme may be of
benefit in some patients.

adjunct supplementary oxygen

Treatment recommended for SOME patients in
selected patient group

» If there is a need for supplemental oxygen
(i.e., saturation of oxyhaemoglobin <87%
while breathing room air) then the amount of
supplementary oxygen should be titrated with
the use of a 6-minute walk test conducted
according to American Thoracic Society
guidelines.[151]

adjunct lung transplantation

Treatment recommended for SOME patients in
selected patient group

» Should be considered in appropriate
candidates if there is progression or worsening
of lung involvement following 2-3 lines of
therapy.[92]

haematopoietic
involvement: cytopenias

adjunct intravenous immunoglobulin

Treatment recommended for SOME patients in
selected patient group

Primary options

» normal immunoglobulin human: children
and adults: consult specialist for guidance on
dose
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Ongoing
» Cytopenia may result from stromal damage,
graft failure, drug toxicity, infection, relapse of
underlying disease, cytomegalovirus infection,
haemolysis, anaemia of chronic disease, and
autoimmune processes.

» Intravenous immunoglobulin may be effective
in certain cytopenias that are not improved after
corticosteroid treatment.

adjunct growth factor

Treatment recommended for SOME patients in
selected patient group

Primary options

» filgrastim: children and adults: consult
specialist for guidance on dose

OR

» sargramostim: children and adults: consult
specialist for guidance on dose

» Growth factor use has not been formally
evaluated in patients with chronic GHVD.

» Used as needed if patient's absolute neutrophil
count falls below 0.5 x 10⁹/L (500/microlitre).

neurological involvement adjunct antidepressant or anticonvulsant

Treatment recommended for SOME patients in
selected patient group

Primary options

» amitriptyline: children >5 years of age:
0.1 to 2 mg/kg orally once daily at bedtime;
adults: 25-150 mg/day orally

OR

» paroxetine: children: consult specialist for
guidance on dose; adults: 10-50 mg/day
orally

OR

» gabapentin: children >12 years of age and
adults: 300 mg orally once daily on day 1,
followed by 300 mg twice daily on day 2,
followed by 300 mg three times daily on day
3, then increase dose according to response,
maximum 3600 mg/day

» Although rare, it can present as
polyneuropathy, myositis, and myasthenia.
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Ongoing
» Interventions for painful peripheral
neuropathies may include use of tricyclic
antidepressants, selective serotonin-reuptake
inhibitors (SSRIs), or anticonvulsants.

» Doses may need to be titrated up every 1 to 2
weeks until symptoms are adequately controlled.

adjunct opioid analgesics

Treatment recommended for SOME patients in
selected patient group

» Opioid analgesics are poorly effective when
used alone, but may provide some relief and
can be an important adjunctive treatment when
used in combination with antidepressants or
anticonvulsants.

» Local protocols should be followed for opioid
selection and administration.

adjunct physical and occupational therapy

Treatment recommended for SOME patients in
selected patient group

» Appropriate for all patients who have a
decreased ability to perform activities of daily
living or impaired quality of life because of pain
or muscle weakness.

» Physiotherapy evaluation may be needed
every 1 to 3 months.

musculoskeletal
involvement: fasciitis or
contractures

adjunct physical and occupational therapy

Treatment recommended for SOME patients in
selected patient group

» Joint contractures, limb swelling, and muscle
weakness and atrophy are often seen in chronic
GVHD.

» Physiotherapy incorporates comprehensive
neuromuscular examination, testing strength,
range of movement in affected joints, limb girth,
mobility, stamina, and activities of daily living.

» Physical and occupational therapies are then
directed at improving these parameters via
an outpatient and home-based programme of
exercises, stretches, and activities.

adjunct surgical release

Treatment recommended for SOME patients in
selected patient group

» If contractures are severe and unresponsive
to physiotherapy, consideration can be given
to surgical intervention to improve range of
movement.
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Ongoing
musculoskeletal
involvement: osteopenia
and osteoporosis

adjunct osteoporosis therapy

Treatment recommended for SOME patients in
selected patient group

Primary options

» calcium carbonate: adults: 1000-1500 mg/
day orally
Dose expressed as elemental calcium.

-and-
» ergocalciferol: adults: 400-800 units orally
once daily
-and-
» alendronic acid: adults (prevention): 5 mg
orally once daily, or 35 mg orally once weekly;
adults (treatment): 10 mg orally once daily, or
70 mg orally once weekly

Secondary options

» calcium carbonate: adults: 1000-1500 mg/
day orally
Dose expressed as elemental calcium.

-and-
» ergocalciferol: adults: 400-800 units orally
once daily
-and-
» raloxifene: adults: 60 mg orally once daily

» When bone mineral density testing indicates
osteopenia or osteoporosis, management
consists of calcium and vitamin D (as
ergocalciferol) supplementation and anti-
resorptive therapy. Calcium and vitamin D
replacement is justified in deficient states or
when patients are post-menopausal or at high
risk of developing deficiency, but is not adequate
alone in patients with osteoporosis.

» If corticosteroid therapy is expected to last
>3 months, bone mineral density (BMD)
should be measured and antiresorptive therapy
started regardless of the results. Preferred
agents include hormonal replacement or
bisphosphonates. Raloxifene is a secondary
option.
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Emerging
Itacitinib
A selective Janus kinase-1 (JAK-1) inhibitor. One phase 3 trial of patients with grades II to IV acute GVHD
failed to demonstrate a significant difference in overall response rate between itacitinib plus systemic
corticosteroids versus placebo (standard treatment with systemic corticosteroids only).[152]

Vorinostat
A histone deacetylase (HDAC) inhibitor, vorinostat has been studied in combination with tacrolimus and
methotrexate for the prevention of GVHD in patients undergoing HCT.[153] [154] A phase 1/2 multicentre trial
of vorinostat for GVHD prevention in children, adolescents, and young adults undergoing allogeneic blood
and marrow transplantation is recruiting.[155]

Corticosteroid prophylaxis
One randomised open-label trial found that low-dose corticosteroid prophylaxis effectively reduced acute
GVHD in high-risk patients (based on bone marrow allogeneic graft CD4:CD8 ratio).[156] More evidence is
required on the role of corticosteroids for GVHD prophylaxis.

Basiliximab
A chimeric murine/human monoclonal antibody specific for the alpha subunit (CD 25) interleukin-2-alpha
receptor.[157] Basiliximab, in conjunction with a corticosteroid, may be considered as an alternative to
ruxolitinib for corticosteroid-refractory GVHD.[92] [157] The role of basiliximab in the management of GVHD
continues to be explored.[158] [159][160] Further studies are required.

Itolizumab
Itolizumab, a monoclonal antibody that selectively targets CD6, is under investigation as a first-line
treatment for acute GVHD in combination with corticosteroids.[161] [162] It has been granted orphan drug
designation by the European Medicines Agency (EMA) and fast track designation by the US Food and Drug
Administration (FDA).

Remestemcel-L
The European Medicines Agency (EMA) has granted orphan drug designation to the mesenchymal stem
cell (MSC) product remestemcel-L for acute GVHD. Remestemcel-L is currently approved in Canada and
New Zealand for the management of acute GVHD in children and is available for adults and children in eight
countries including the US, under an Expanded Access Program. It has also been granted approval by the
FDA for use in children with corticosteroid-refractory acute GVHD.

BPX-501
BPX-501, a T-cell therapy using donor-derived T cells transduced with an iC9 suicide gene, attempts to
improve upon the delayed recovery of adaptive T-cell immunity that occurs post HCT. Clinical studies
are ongoing.[163] [164] The FDA has granted orphan drug designation to BPX-501 for the treatment of
immunodeficiency and GVHD following stem cell transplant.

LP-310
A proprietary liposomal tacrolimus oral rinse formulation, LP-310 has received orphan drug designation by
the FDA for the treatment of oral GVHD.
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Primary prevention
Prolonged use of immunosuppressive drugs has not been shown to prevent chronic to prevent acute
graft-versus-host disease (GVHD).[61] There is currently no effective prophylaxis for chronic GVHD.
Nonetheless, early intervention guided by a multidisciplinary approach to treatment, including appropriate
immunosuppressive drugs medications and aggressive supportive care, is critical in the management of
chronic GVHD.

Prophylaxis is the primary strategy to prevent acute GVHD.[62] [63]

The most commonly used drug combination for acute GVHD prophylaxis includes a calcineurin
inhibitor (ciclosporin or tacrolimus, which act to block T-cell activation) and low-dose methotrexate or
mycophenolate.[64] [65]

Evidence continues to influence the management of GVHD prophylaxis, and alternative prophylactic
treatment strategies may be considered for specific patient populations.

Abatacept

A selective T-cell costimulation modulator, abatacept is approved by the US Food and Drug Administration
(FDA), in combination with a calcineurin inhibitor and methotrexate, for the prevention of acute GVHD
in patients undergoing allogeneic haematopoietic cell transplantation (HCT) from a matched or 1 allele-
mismatched unrelated donor.

In one phase 2 randomised trial, the addition of abatacept to standard prophylaxis with a calcineurin inhibitor
and methotrexate numerically reduced rates of severe (grade III or IV) acute GVHD (6.8% vs. 14.8%), and
significantly improved severe acute GVHD-free survival (93.2% vs. 82%), in patients with haematological
malignancies who had undergone HCT from an HLA-matched (8/8) unrelated donor.[66]

Post-transplant cyclophosphamide (combined with standard prophylaxis of tacrolimus plus mycophenolate)

Increasingly favoured for primary GVHD prevention based on results from large-scale, multi-site clinical
trials.[63] [67][68] In one phase 3 trial of patients undergoing allogeneic HLA-matched HCT with reduced-
intensity conditioning, GVHD-free, relapse-free survival at 1 year was significantly more common in patients
randomised to cyclophosphamide-based prophylaxis (cyclophosphamide, tacrolimus, and mycophenolate)
than those assigned to standard prophylaxis (52.7% vs. 34.9%).[67] Post-transplant cyclophosphamide-
based prophylaxis is commonly used in patients who have undergone allogeneic HCT from an HLA-
haploidentical (i.e., half-matched) donor or unrelated donor.[69] [70] 

Rabbit antithymocyte immunoglobulin

A polyclonal immunoglobulin G, rabbit antithymocyte immunoglobulin reduces the cumulative incidence of
both acute and chronic GVHD in patients undergoing HCT from unrelated donors. In one randomised phase
3 trial, the addition of rabbit antithymocyte immunoglobulin to standard prophylaxis (ciclosporin or tacrolimus
plus methotrexate or mycophenolate) reduced acute GVHD incidence at 30 and 100 days compared with
standard prophylaxis (30 days: 22% vs. 37%; 100 days: 50% vs. 65%).[71] At 24 months, this regimen
reduced incidence of chronic GVHD (26.3% vs. 41.3%), and lead to improved survival (70.6% vs. 53.3%) and
reduced use of immunosuppressive therapy.[72] Rabbit antithymocyte immunoglobulin effectively reduces
GVHD incidence after HLA-matched sibling donor HCT.[73]

Sirolimus combined with standard prophylaxis (ciclosporin plus mycophenolate)

Lowers the incidence of grade II to IV acute GVHD (at day 100) compared with ciclosporin plus
mycophenolate alone in patients who have undergone allogeneic HCT from an HLA-matched unrelated
donor with non-myeloablative conditioning.[74]

Tacrolimus plus sirolimus
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Suggested as an alternative regimen to standard GVHD prophylaxis.[75] [76] [77] [78] Incidence of acute
GVHD (by day +114) is similar between tacrolimus plus sirolimus and tacrolimus plus methotrexate in
patients who have undergone allogeneic HCT from a matched related donor.[78]

Secondary prevention
A critical component in the management of GVHD is its early recognition and prompt, effective intervention
that may ultimately prevent the progression to severe disease.[79]

Routine monitoring and open communication between the patient and physician guide the duration and
intensity of immunosuppressive drugs. Preventive actions include infection prophylaxis (antibacterial,
viral, and fungal), vaccinations, general hygiene, and involvement of necessary consultants (dental,
ophthalmology, gynecology, physiotherapy, psychosocial therapy).

Recommendations regarding screening and preventive practices for long-term survivors after
haematopoietic cell transplantation are available.[80] [172] [174]  [Children's Oncology Services] (http://
www.onestepcamp.org)   [National Marrow Donor Program] (http://www.marrow.org)   [European Society
for Blood and Marrow Transplantation] (http://www.ebmt.org)   [Center for International Blood and Marrow
Transplant Research] (http://www.cibmtr.org)   [American Society for Transplantation and Cellular Therapy]
(https://www.astct.org) 

Patient discussions
Patients and carer should be educated regarding relevant signs and symptoms of acute and chronic
GVHD, as well as any evidence of progressive disease, and to notify their physician and treating team
urgently in such cases.

Adherence to routine follow-up and treatment recommendations, including drugs, nutritional support, and
physiotherapy, is critical.
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Monitoring
Monitoring
Because treatment of graft-versus-host disease (GVHD) involves the use of aggressive, multimodal,
immunosuppressive regimens that can quickly lead to potentially life-threatening complications, close
monitoring is essential to allow early recognition and intervention, and to optimise the overall care
delivered to patients.

The frequency of monitoring and follow-up in the outpatient setting can range between once weekly to
daily. Diagnosis of GVHD is based on clinical manifestations; therefore, follow-up should include regular
and repeated physical examination, covering all relevant organ systems, and interval history.

Recommendations regarding monitoring, and ancillary and supportive therapies, have been
published.[80] [82] [172][173]

The NIH recommends that all organ systems potentially affected by chronic GVHD or its treatment
should be monitored serially in individuals at risk at least annually for 5 years after haematopoietic cell
transplantation (HCT).[172] Scope and frequency of monitoring should be individualised as clinically
indicated, with more frequent monitoring strongly advised for those with active GVHD, especially during
high-risk periods (e.g., treatment taper or escalation), and for those who are participating in clinical
trials.[172]

Specific NIH recommendations include:[172]

• Interval history with symptom assessment (including psychosocial symptoms) and a drug
medication review (minimal every 3 months)

• Physical examination (minimal every 3 months)

• Weight (adults: every 3 months; children: every 1-3 months)
• Height (adults: every 12 months; children and adolescents: every 3-6 months)
• Nutritional assessment (adults: every 3-6 months; children: every 1-6 months)
• Tanner staging sexual maturity score (children and adolescents: every 6-12 months)
• Developmental assessment (children and adolescents: every 3-6 months)

• Laboratory monitoring

• Full blood cell counts with differential (every 3 months)
• Chemistry panel including renal and liver function tests (every 3 months)
• Therapeutic drug monitoring (every 3 months)
• IgG level (every 1-3 months until normal and independent of replacement)
• Lipid profile (every 6 months during treatment with corticosteroids or sirolimus)
• Iron indices (every 6-12 months if red blood cell transfusions are required or if iron overload

has been documented previously)
• Pulmonary function tests (every 3-6 months)
• Endocrine function evaluation, for example, thyroid function tests, bone densitometry,

calcium levels, 25-OH vitamin D (every 12 months).
• Subspecialty evaluations

• Ophthalmology (every 3-12 months)
• Dental evaluation and oral cancer surveillance with comprehensive soft and hard tissue

examination (radiographs as indicated), culture, biopsy, or photographs of lesions (as
clinically indicated), and professional dental hygiene (every 6 months)
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• Dermatology with assessment of extent and type of skin involvement, biopsy, or photographs
(as clinically indicated)

• Gynaecology for vulvar or vaginal involvement (as clinically indicated)
• Physical therapy with assessment of range of motion (every 3-12 months if sclerotic features

are present)
• Neuropsychological testing (every 12 months as clinically indicated)

Complications

Complications Timeframe Likelihood
opportunistic infections variable high

Continued treatment for graft-versus-host disease leads to additional drug-induced complications. Address
risk of infection, provide appropriate infection prophylaxis, monitor potential drug-drug interactions, and
limit intensity of immunosuppressive therapy as clinically possible.

secondary malignancies variable high

The risks of cancers following allogeneic haematopoietic cell transplantation (HCT) include the
involvement of the skin (squamous-cell carcinoma, basal-cell carcinoma, and melanoma), oral mucosa
(squamous-cell carcinoma), thyroid, bone, or connective tissue, and central nervous system. There is also
an increased risk of lymphoproliferative disorders due to Epstein-Barr virus infection, generally within the
first year post-transplant.

One study suggests that new solid cancers develop at twice the rate post-HCT compared with the general
population.[171] Appropriate monitoring, early recognition, and prompt initiation of treatment are important
in successful management. 

corticosteroid-related complications variable high

Includes immunological dysfunction, hyperglycaemia, hypertension, deconditioning, muscle wasting
avascular necrosis, compression fractures, and cataracts.

malnutrition/wasting syndrome variable high

The clinical syndrome of GVHD can lead to a wasting or malnutrition syndrome. Referral to a dietician/
nutritionist for advice is recommended to minimise the risk of this occurring.

endocrine dysfunction variable high

There is an increased risk for thyroid dysfunction, gonadal dysfunction, osteoporosis, and decreased
growth rates and growth hormone deficiency following allogeneic haematopoietic cell transplantation.
Corticosteroid therapy can also lead to secondary adrenal dysfunction. Monitoring, early recognition,
and prompt initiation of treatment are important in successful management. Endocrine consultation is
recommended.
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Prognosis

Acute graft-versus-host disease (GVHD)
Using the Minnesota acute GVHD risk score to categorise a relatively recent patient cohort (2007-2016),
overall response rates (complete response plus partial response) for patients with standard risk acute GVHD
and high-risk cute GVHD were 68% and 49% at day 56, respectively.[87] Patients with high-risk acute GVHD
were at increased risk for 2 year transplant-related mortality and overall mortality compared with patients with
a standard risk GVHD. Of note, the Minnesota GvHD Risk Score is intended to explore GVHD risk, inform
upfront acute GVHD therapy, and to improve risk stratification in clinical trials.

Once acute GVHD occurs, the most important predictor of long-term survival is the primary response to
therapy. In patients who do not respond completely to initial therapy, the risk of morbidity and mortality
increases significantly.[165] [166] Lack of response or lack of improvement following 3-7 days of
corticosteroid therapy is associated with poor prognosis, primarily due to life-threatening opportunistic
infections and/or multi-organ dysfunction.[167] For severe grade III-IV GVHD, survival rates beyond 1 year
are approximately 10% to 15%.

In some cases, withdrawal of corticosteroid therapy can lead to a flare of acute GVHD and/or evolve into
chronic GVHD. The exact rate of flares is unpredictable, but it is higher in mismatched or unrelated donor
haematopoietic cell transplantations (HCTs).

The outlook for patients who require second-line treatments is poor, and new approaches to prophylaxis,
initial and salvage therapy are needed. Furthermore, it is difficult to predict which patients will respond to
certain therapeutic modalities.

Chronic GVHD
The overall prognosis for patients with chronic GVHD is primarily dependent on the appropriate diagnosis,
treatment, prevention of treatment-associated complications, and long-term care of organs affected. The
leading cause of death is treatment-associated complications, particularly life-threatening opportunistic
infections.

Despite aggressive management, overall survival following diagnosis and treatment has not improved
significantly during the past 30 years.[8] [168] [169] In an analysis of 668 patients treated for chronic GVHD,
the cumulative incidence of non-relapse mortality at 2 years was 16% and overall survival at 2 years was
74%.[170]

Treatment-related complications
Prolonged exposure to systemic corticosteroids in the treatment of acute and chronic GVHD can lead to
numerous toxicities and potentially irreversible adverse effects in many organs, including hypertension,
hyperglycaemia, anxiety, altered mood behaviours, avascular necrosis, osteopenia, vertebral fractures, poor
wound healing, central obesity, myopathy, and skin atrophy with local depigmentation and telangiectasias. In
addition, GVHD-mediated organ damage also contributes to significant morbidity and mortality.
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Diagnostic guidelines

United Kingdom

Diagnosis and management of acute graft-versus-host disease (https://
onlinelibrary.wiley.com/toc/13652141/2012/158/1)
Published by: British Committee for Standards in Haematology; British
Society for Blood and Marrow Transplantation

Last published: 2012

Diagnosis and management of chronic graft-versus-host disease (https://
onlinelibrary.wiley.com/toc/13652141/2012/158/1)
Published by: British Committee for Standards in Haematology; British
Society for Blood and Marrow Transplantation

Last published: 2012

International

IBMTR severity index for grading acute graft versus host disease (https://
cibmtr.org/CIBMTR/Resources/Publications)
Published by: International Bone Marrow Transplant Registry Last published: 1997

86 This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Apr 09, 2025.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2025. All rights reserved.

https://onlinelibrary.wiley.com/toc/13652141/2012/158/1
https://onlinelibrary.wiley.com/toc/13652141/2012/158/1
https://onlinelibrary.wiley.com/toc/13652141/2012/158/1
https://onlinelibrary.wiley.com/toc/13652141/2012/158/1
https://cibmtr.org/CIBMTR/Resources/Publications
https://cibmtr.org/CIBMTR/Resources/Publications
https://bestpractice.bmj.com


Graft-versus-host disease Guidelines

North America

NCCN clinical practice guidelines in oncology: hematopoietic cell
transplantation (https://www.nccn.org/guidelines/category_3)
Published by: National Comprehensive Cancer Network Last published: 2024

Histopathologic diagnosis of chronic graft-versus-host disease: National
Institutes of Health consensus development project on criteria for clinical
trials in chronic graft-versus-host disease: II. Pathology working group report
(https://www.astctjournal.org/issue/S1083-8791(14)X0015-7)
Published by: National Institutes of Health Last published: 2015

National Institutes of Health consensus development project on criteria
for clinical trials in chronic graft-versus-host disease: I. The 2014 diagnosis
and staging working group report (https://www.astctjournal.org/issue/
S1083-8791(14)X0014-5)
Published by: National Institutes of Health Last published: 2015

National Institutes of Health Consensus Development Project on criteria
for clinical trials in chronic graft-versus-host disease: IIa. The 2020
clinical implementation and early diagnosis working group report (https://
www.sciencedirect.com/science/article/pii/S2666636721008241?via%3Dihub)
Published by: National Institutes of Health Last published: 2021

The 1994 consensus conference on acute GVHD grading (https://
pubmed.ncbi.nlm.nih.gov/7581076)
Published by: 1994 Consensus Conference on Acute GVHD Grading Last published: 1995
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Treatment guidelines

United Kingdom

The role of extracorporeal photopheresis in the management of cutaneous
T-cell lymphoma, graft-versus-host disease and organ transplant rejection
(https://onlinelibrary.wiley.com/toc/13652141/2017/177/2)
Published by: UK Photopheresis Society Last published: 2017

Transfusion guidelines for fetuses, neonates and older children (https://b-s-
h.org.uk/guidelines/?category=Transfusion)
Published by: British Committee for Standards in Haematology
Transfusion Task Force

Last published: 2016

Diagnosis and management of acute graft-versus-host disease (https://
onlinelibrary.wiley.com/toc/13652141/2012/158/1)
Published by: British Committee for Standards in Haematology; British
Society for Blood and Marrow Transplantation

Last published: 2012

Diagnosis and management of chronic graft-versus-host disease (https://
onlinelibrary.wiley.com/toc/13652141/2012/158/1)
Published by: British Committee for Standards in Haematology; British
Society for Blood and Marrow Transplantation

Last published: 2012

International

Recommended screening and preventative practices for long-term survivors
after hematopoietic cell transplantation (https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC3393084)
Published by: Center for International Blood and Marrow Transplant
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Online resources

1. National Institutes of Health: organ scoring of chronic GVHD (https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC4329079/figure/F1)  (external link)

2. Children's Oncology Services (http://www.onestepcamp.org)  (external link)

3. National Marrow Donor Program (http://www.marrow.org)  (external link)

4. European Society for Blood and Marrow Transplantation (http://www.ebmt.org)  (external link)

5. Center for International Blood and Marrow Transplant Research (http://www.cibmtr.org)  (external link)

6. American Society for Transplantation and Cellular Therapy (https://www.astct.org)  (external link)
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Figure 1: GVHD pathophysiology

Courtesy of Dr James L.M. Ferrara, Professor, Blood and Marrow Transplantation Program, University of
Michigan; used with permission
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Figure 2: Acute graft-versus-host disease (GVHD) of the skin (grade I)

Courtesy of Dr John Levine, Professor, Blood and Marrow Transplantation Program, University of Michigan;
used with permission
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Figure 3: Histology of skin graft-versus-host disease (GVHD) (low power): Vacuolar interface dermatitis at the
dermoepidermal junction with involvement of follicular epithelium (100x, haematoxylin and eosin)

Courtesy of Dr Lori Lowe, Professor, Dermatopathology, University of Michigan; used with permission
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Figure 4: Histology of skin graft-versus-host disease (GVHD) (high power): Vacuolar interface dermatitis with
rare necrotic keratinocytes (200x, haematoxylin and eosin)

Courtesy of Dr Lori Lowe, Professor, Dermatopathology, University of Michigan; used with permission

IM
AG

ES

This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Apr 09, 2025.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2025. All rights reserved.

113

https://bestpractice.bmj.com


Graft-versus-host disease Images
IM

AG
ES

Figure 5: Histology of upper gastrointestinal graft-versus-host disease (GVHD) (medium-power
photomicrograph of the stomach): Dilated gastric gland containing necrotic/apoptotic debris (arrow), typical of
GVHD

Courtesy of Dr Joel Greenson, Professor, Pathology, University of Michigan; used with permission
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Figure 6: Histology of lower gastrointestinal graft-versus-host disease (GVHD) (high-power photomicrograph
of colon, mild disease): Numerous apoptotic bodies (arrows) indicative of GVHD involving the colon

Courtesy of Dr Joel Greenson, Professor, Pathology, University of Michigan; used with permission
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Figure 7: Histology of lower gastrointestinal graft-versus-host disease (GVHD) (medium-power
photomicrograph of colon, severe disease): Almost complete denudation of the mucosa indicative of severe
GVHD involving the colon

Courtesy of Dr Joel Greenson, Professor, Pathology, University of Michigan; used with permission
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Disclaimer
BMJ Best Practice is intended for licensed medical professionals. BMJ Publishing Group Ltd (BMJ) does not
advocate or endorse the use of any drug or therapy contained within this publication nor does it diagnose
patients. As a medical professional you retain full responsibility for the care and treatment of your patients
and you should use your own clinical judgement and expertise when using this product.

This content is not intended to cover all possible diagnosis methods, treatments, follow up, drugs and any
contraindications or side effects. In addition, since such standards and practices in medicine change as
new data become available, you should consult a variety of sources. We strongly recommend that you
independently verify specified diagnosis, treatments and follow-up and ensure it is appropriate for your
patient within your region. In addition, with respect to prescription medication, you are advised to check the
product information sheet accompanying each drug to verify conditions of use and identify any changes in
dosage schedule or contraindications, particularly if the drug to be administered is new, infrequently used, or
has a narrow therapeutic range. You must always check that drugs referenced are licensed for the specified
use and at the specified doses in your region.

Information included in BMJ Best Practice is provided on an “as is” basis without any representations,
conditions or warranties that it is accurate and up to date. BMJ and its licensors and licensees assume no
responsibility for any aspect of treatment administered to any patients with the aid of this information. To
the fullest extent permitted by law, BMJ and its licensors and licensees shall not incur any liability, including
without limitation, liability for damages, arising from the content. All conditions, warranties and other terms
which might otherwise be implied by the law including, without limitation, the warranties of satisfactory
quality, fitness for a particular purpose, use of reasonable care and skill and non-infringement of proprietary
rights are excluded.

Where BMJ Best Practice has been translated into a language other than English, BMJ does not warrant the
accuracy and reliability of the translations or the content provided by third parties (including but not limited to
local regulations, clinical guidelines, terminology, drug names and drug dosages). BMJ is not responsible for
any errors and omissions arising from translation and adaptation or otherwise.Where BMJ Best Practice lists
drug names, it does so by recommended International Nonproprietary Names (rINNs) only. It is possible that
certain drug formularies might refer to the same drugs using different names.

Please note that recommended formulations and doses may differ between drug databases drug names and
brands, drug formularies, or locations. A local drug formulary should always be consulted for full prescribing
information.

Treatment recommendations in BMJ Best Practice are specific to patient groups. Care is advised when
selecting the integrated drug formulary as some treatment recommendations are for adults only, and external
links to a paediatric formulary do not necessarily advocate use in children (and vice-versa). Always check
that you have selected the correct drug formulary for your patient.

Where your version of BMJ Best Practice does not integrate with a local drug formulary, you should consult
a local pharmaceutical database for comprehensive drug information including contraindications, drug
interactions, and alternative dosing before prescribing.

Interpretation of numbers

Regardless of the language in which the content is displayed, numerals are displayed according to the
original English-language numerical separator standard. For example 4 digit numbers shall not include a
comma nor a decimal point; numbers of 5 or more digits shall include commas; and numbers stated to be
less than 1 shall be depicted using decimal points. See Figure 1 below for an explanatory table.

BMJ accepts no responsibility for misinterpretation of numbers which comply with this stated numerical
separator standard.

This approach is in line with the guidance of the International Bureau of Weights and Measures Service.

Figure 1 – BMJ Best Practice Numeral Style
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5-digit numerals: 10,000

4-digit numerals: 1000

numerals < 1: 0.25

Our full website and application terms and conditions can be found here: Website Terms and Conditions.

Contact us

+ 44 (0) 207 111 1105
support@bmj.com

BMJ
BMA House
Tavistock Square
London
WC1H 9JR
UK

118 This PDF of the BMJ Best Practice topic is based on the web version that was last updated: Apr 09, 2025.
BMJ Best Practice topics are regularly updated and the most recent version of the topics
can be found on bestpractice.bmj.com . Use of this content is subject to our disclaimer (.

Use of this content is subject to our) . © BMJ Publishing Group Ltd 2025. All rights reserved.

http://www.bmj.com/company/legal-information/
https://bestpractice.bmj.com


Contributors:

// Authors:

Sung Won Choi, MD, MS
Professor
Department of Pediatrics, Division of Pediatric Hematology Oncology/Blood and Marrow Transplantation,
University of Michigan, Ann Arbor, MI
DISCLOSURES: SWC is an author of a number of references cited in this topic.

Lyndsey Runaas, MD
Assistant Professor, Hematology and Oncology
Division of Hematology/Oncology, Medical College of Wisconsin, Milwaukee, WI
DISCLOSURES: LR declares that she has no competing interests.

// Acknowledgements:
Dr Sung Choi and Dr Lyndsey Runaas would like to gratefully acknowledge Dr Pavan Reddy, a previous
contributor to this topic.
DISCLOSURES: PR is an author of a number of references cited in this topic.

// Peer Reviewers:

Corey Cutler, MD, MPH, FRCPC
Associate Professor of Medicine
Harvard Medical School, Dana-Farber Cancer Institute, Boston, MA
DISCLOSURES: CC declares that he has no competing interests.

Waseem Qasim, BMedSci (Hons), MBBS, MRCP (UK), MRCPCH, PhD
Senior Lecturer
Institute of Child Health, Consultant in Paediatric Immunology & Bone Marrow Transplantation, Great
Ormond Street Hospital, London, UK
DISCLOSURES: WQ declares that he has no competing interests.


