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Recognizing and Managing Chronic
Graft-Versus-Host Disease

Stephanie J. Lee1 and Mary E. D. Flowers2

1,2Fred Hutchinson Cancer Research Center, Seattle, WA, USA

Chronic graft-versus-host disease (GVHD) is an
immune-mediated disorder that occurs frequently
after allogeneic hematopoietic cell transplantation
(HCT). Most cases are diagnosed within the first year
at a median of 4 to 6 months after HCT, but 5-10% of
cases are initially diagnosed beyond the first post-
transplant year. Chronic GVHD most often involves
the skin and mouth, but almost any other organ
system can be involved. Correct diagnosis is critical
so that appropriate therapy can be started promptly to
minimize symptoms and prevent irreversible organ
damage. Initial treatment should be with cortico-
steroid-based therapy. Optimal secondary treatment

as not been established, although a large number of
agents may provide benefits. A 2004 NIH conference
focused on development of consensus criteria for
chronic GVHD. Six papers published in 2005 and 2006
propose consensus definitions for chronic GVHD
diagnosis and scoring, pathology, biomarkers, re-
sponse criteria, supportive care and design of clinical
trials.

This review will focus on common clinical presen-
tations and principles for managing chronic GVHD. The
most frequently used secondary therapies and
ongoing trials are summarized. New concepts from
the NIH consensus conference are discussed.

Introduction
Chronic graft-versus-host disease (GVHD) is the most seri-
ous and common long-term complication of allogeneic
HCT, occurring in 30% to 70% of adults and children sur-
viving more than 100 days.1,2 The median time to onset is 4
to 6 months after HCT, but 5% to 10% of cases are diag-
nosed beyond one year. Approximately half of affected
people have 3 or more involved organs, and treatment typi-
cally requires immunosuppressive medications for a me-
dian of 2 to 3 years. In a subset of patients, treatment is
prolonged, with 15% still receiving immune suppressive
therapies 7 or more years after the initial diagnosis of
chronic GVHD. Because of higher treatment-related (non-
relapse) mortality, chronic GVHD remains a major cause of
late death despite its association with a lower relapse rate.3,4

The morbidity and mortality associated with chronic GVHD
is caused both by chronic GVHD-associated immunodefi-
ciency and organ dysfunction and by the immune suppres-
sive medications used treat it. The effectiveness of manage-
ment strategies beyond systemic corticosteroids is contro-
versial,5 and practicing physicians are unenthusiastic about
the effectiveness of most agents.6 This review will focus on
common clinical presentations of chronic GVHD and prin-
ciples for managing patients with this late complication.

Common Clinical Presentations
Although chronic GVHD manifestations at onset are het-
erogeneous, the frequency of specific organ manifestations
appears to be similar after peripheral blood and bone mar-
row grafts, related and unrelated donors, myeloablative and

reduced-intensity conditioning, and in adults and children.
“Diagnostic” features sufficient to establish the diagnosis
of chronic GVHD include sclerosis, lichen-planus–like le-
sions, poikiloderma, esophageal webs, fasciitis and bron-
chiolitis obliterans. In contrast, “distinctive” features are
highly suggestive of chronic GVHD but are not sufficient
to establish the diagnosis by themselves. Distinctive fea-
tures include oral ulcers and atrophy, onchodystrophy, and
sicca syndrome. For the purpose of clinical trials, distinc-
tive features need to be confirmed as chronic GVHD by a
biopsy or other diagnostic test.7 The most common sites
involved at the initial diagnosis of chronic GVHD are skin
(75%), mouth (51%-63%), liver (29%-51%), and eye (22%-
33%). Other less frequently involved organs include gas-
trointestinal tract/weight loss (23%-45%), lung (4%-19%),
esophagus (7%), female genital tract (1%), and joints
(6%)4,8,9 (Figure 1 and Table 1).

Recognizing chronic GVHD and distinguishing it from
other problems can be challenging. A high level of suspi-
cion for chronic GVHD should be maintained for any per-
turbation in laboratory tests, symptoms or signs in a pa-
tient within the first post-transplant year. Conversely, ev-
ery problem after allogeneic HCT is not chronic GVHD.
For instance, other conditions caused by eczema, iron over-
load, hypothyroidism, adrenal insufficiency, infections or
medications can be mislabeled as chronic GVHD.

The skin and mouth are most commonly involved, and
are judged on the basis of physical examination and bi-
opsy results. A variety of clinical atlases provide guidance
on skin and mouth physical findings10,11(www.asbmt.org/
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Figure 1. Initial presentation of chronic graft-versus-host
disease (GVHD) in four cohorts.
The FHCRC 2003-2005 cohort is limited to patients diagnosed
with chronic GVHD according to NIH consensus criteria. (M.
Flowers, unpublished data)
Abbreviations: CIBMTR, Center for International Blood and
Marrow Transplant Research;32 U Minn, University of
Minnesota;8 FHCRC, Fred Hutchinson Cancer Research
Center.9

diffuse maculopapular rash, erythroderma, nausea, vomit-
ing, anorexia, profuse diarrhea, ileus or cholestatic hepati-
tis occurred before day 100 after HCT. However, the NIH
consensus conference clarified that when these manifesta-
tions occur after day 100, they should still be categorized
as “acute” GVHD. Specifically, a patient with hepatic
(transaminitis, cholestasis) or GI involvement (stomach,
intestinal or colon dysfunction causing nausea, vomiting,
diarrhea or weight loss) without concomitant diagnostic or
distinctive manifestations of chronic GVHD is now cat-
egorized as “persistent, recurrent or late-onset” acute GVHD.
Table 2 shows the distinction between the types of GVHD
following HCT. Flowers and colleagues at Fred Hutchinson
Cancer Research Center (FHCRC) and Jagasia and col-
leagues at Vanderbilt reviewed medical records to see how
many patients previously considered to have chronic GVHD
would no longer qualify per the NIH consensus criteria.
Approximately 40% were reclassified into persistent, re-
current or late-onset acute only without features of chronic
GVHD12 (P. Martin, personal communication, May 2008).

Table 1. Other clinical manifestations at initial diagnosis of
chronic graft-versus-host disease (GVHD) and ever noted,
based on 324 patients diagnosed with chronic GVHD
according to NIH consensus criteria, transplanted at
FHCRC 2003-2005. (M. Flowers, unpublished data)

At onset, % Ever, %

Sites involved
Skin 74 81
Finger/toenail/mouth 8 19
Mouth 87 89
Eyes 34 47
G.I. tract 40 48
Esophagus 1 5
Liver 35 47
Vagina/penis 4 10
Lungs 3 14
Joints 7 15
Muscle 2 2
Serosa 2 2
Myofascial 6 16

Clinical manifestations/complications
Weight loss 22 31
Joint contracture 2 7
Malabsorption <1 1
Keratoconjunctivitis 3 8
Cutaneous sclerosis 4 13
Esophageal stricture <1 1
Bronchiolitis obliterans syndrome <1 7
Eosinophilia 14 20
Bronchiolitis obliterans organizing 2 4
       pneumonia

Other characteristics
Progressive onset 13
Quiescent onset 60
De novo onset 27
On steroids at diagnosis 34
Platelets < 100,000 at diagnosis 31

gvhd/index.htm). Signs of skin chronic GVHD which are
present earlier in the course are lichen-planus–like lesions
(violaceous, flat-topped and usually less confluent than
the rash of acute GVHD) or dry papulosquamous lesions
(resembling eczema or actinic keratoses). Later involve-
ment includes sclerotic changes (morphea, sclerosis,
fasciitis, panniculitis) and poikiloderma (thinning of the
epidermis and dermis, telangectasias, and mottled pigmen-
tation). Both sclerosis and poikiloderma may be associ-
ated with poorly healing skin ulcers.

Early oral involvement includes lichen-planus–like lacy
buccal involvement, xerostomia from salivary gland dysfunc-
tion and food sensitivity. Oral pain, erythema and non-heal-
ing ulcers can occur. Fibrosis involving buccal tissues occurs
late and causes decreased jaw range of motion.

Many organ manifestations are less common but are
associated with disabling symptoms. Eye xerophthalmia
and keratoconjunctivitis sicca cause irritation and pain.
Bronchiolitis obliterans causes dyspnea, cough, wheezing
and an obstructive pattern on pulmonary function testing
with air trapping on high-resolution computerized tomog-
raphy of the chest. Vulvo-vaginal involvement results in
ulcers, web formation, and strictures causing discomfort.
Arthralgias, myalgias, serositis and neurologic manifesta-
tions may occur. Thrombocytopenia, eosinophilia, autoim-
mune neutropenia and hemolytic anemia are also observed.

Until recently, acute and chronic GVHD were distin-
guished based on whether immune-mediated organ dys-
function occurred before 100 days or more than 100 days
after HCT. Acute GVHD was clinically diagnosed when



136 American Society of Hematology

Management Principles

Initial therapy
Local treatment alone may ameliorate some bothersome
chronic GVHD manifestations.13 Examples include dexam-
ethasone oral rinses for mouth sensitivity; eyedrops, punctal
plugs and Boston scleral lenses14 for dry eyes; and topical
steroids or topical tacrolimus for localized epidermal skin
involvement. However, systemic immune suppressive
therapy should be started if symptoms are more bother-
some or organ involvement more widespread. The NIH
guidelines suggest consideration of systemic treatment if 3
or more organs are involved or any single organ has a se-
verity score of more than 2 (e.g., 19% to 50% BSA involve-
ment, moderate oral symptoms with disease signs with par-
tial limitation or intake, joint tightness).7 Systemic treat-
ment may also be considered for patients with mild overall
chronic GVHD severity if they have high-risk characteris-
tics associated with chronic GVHD-related mortality (i.e.,
platelets below 100,000/μL, progressive onset, corticos-
teroid dose greater than 0.5 mg/kg/day at the time of initial
chronic GVHD diagnosis). Initial therapy usually includes
corticosteroids at a dose of 1 mg/kg/day actual body weight
unless contraindicated by co-morbid disease. Some clini-
cians cap the maximum daily steroid dose at 80 or 100 mg/
day even if patients weigh more. At Fred Hutchinson Can-
cer Research Center, full-dose steroids are given for ap-
proximately 2 weeks, followed by a taper schedule to reach
an alternative day dose regimen as soon as allowed by signs
and symptoms. There is no evidence that the threshold for
initiating systemic chronic GVHD therapy or choice of ini-
tial agent should be different for patients deemed at higher
risk for recurrent malignancy.

Calcineurin inhibitor therapy is often increased to
therapeutic levels or started concurrently, but there is little
evidence that combination therapy is required for control
of chronic GVHD. Koc et al reported results of a random-
ized study comparing prednisone alone to prednisone plus
cyclosporine in patients with extensive chronic GVHD
without thrombocytopenia.15 The cumulative incidence of

transplant-related mortality, survival, relapse, need for sec-
ondary chronic GVHD therapy and discontinuation of im-
munosuppressive medications were not significantly dif-
ferent between the two study arms, although the rate of
avascular necrosis was lower in the combination treatment
arm. Thus, this study did not confirm that initial combina-
tion therapy including cyclosporine improved control of
chronic GVHD although steroid complications were re-
duced with combination therapy. A post hoc analysis found
that survival without recurrent malignancy was better in
the prednisone-only arm (P = .03) if patients had high-risk
chronic GVHD.

Nevertheless, the quest to improve initial therapy for
chronic GVHD continues. Randomized trials have evalu-
ated thalidomide and hydroxychloroquine, but not docu-
mented benefit.16,17 Initial combination therapy with
mycophenolate mofetil is being tested in Phase III studies
in both the United States and Europe. The U.S. trial was
closed in June 2008 when an interim analysis after 150 of
230 patients were enrolled concluded that the primary end-
point was unlikely to differ between the two arms. Accrual
on the European trial continues.

Vogelsang has estimated that about 90% of patients
who are going to respond to treatment do so within 3 months
and will be able to begin a steroid taper.18,19 One approach
to steroid tapering at FHCRC is as follows: If chronic GVHD
manifestations are stable or improving after two weeks,
corticosteroids are tapered by 25% per week to a target
dose of 1 mg/kg every other day over the next 6 to 8 weeks.
If organ manifestations are severe, the patient has high-risk
chronic GVHD features or the patient has less than a com-
plete response, the dose may be held at 1 mg/kg every
other day for another 2 to 3 months, then tapered by 10% to
20% per month for a total corticosteroids treatment course
of 9 months. Another approach is to skip the plateau phase
of 1 mg/kg every other day and continue tapering by 10%
to 20% per month but slow down the taper once a dose of
0.5 mg/kg every other day is reached. If chronic GVHD
flares during the corticosteroid taper, increasing the dose
slightly may bring manifestations under control again. Pe-
diatricians may treat with higher doses of steroids for a
longer period than physicians treating adults.20 After suc-
cessful completion of the steroid taper, the other immune
suppressive medications are tapered off sequentially with
dose reductions every 2 to 4 weeks. Review of 330 patients
transplanted in Seattle from 1994-2000 and diagnosed with
chronic GVHD showed that approximately a third of pa-
tients respond to initial therapy and never receive second-
ary agents.21

Supportive care
As infection is the primary cause of death in patients with
chronic GVHD, patient education, infection prophylaxis
and supportive care are very important components of

Table 2. Categories of acute and chronic graft-versus-host
disease (GVHD). Reprinted from Filipovich et al.7

Time of Presence Presence
symptoms of acute of chronic
after HCT GVHD  GVHD

Category or DLI features features

Acute GVHD
Classic acute < 100 days Yes No
Persistent, recurrent > 100 days Yes No
    or late-onset acute

Chronic GVHD
Classic chronic No time limit No Yes
Overlap syndrome No time limit Yes Yes
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chronic GVHD management.13,22 Approaches aimed at symp-
tomatic relief rather than chronic GVHD resolution can pro-
vide great benefits by improving patients’ functional sta-
tus and quality of life.13

Chronic GVHD is associated with a higher rate and
earlier onset of viral, fungal and bacterial infections,23,24

and most physicians prescribe prophylactic anti-infective
agents in hopes of preventing infections. Prophylaxis
against Pneumocystis jiroveci should be administered to
all patients undergoing treatment of chronic GVHD. Splenic
dysfunction occurs with chronic GVHD, and prophylaxis
against encapsulated bacteria is recommended with daily
trimethoprim-sulfamethoxazole, penicillin VK or equiva-
lent antibiotics.13 Patients should receive prophylactic anti-
viral agents for prevention of varicella zoster virus reacti-
vation while they are still on immune suppressive medica-
tions. At FHCRC, we continue antibiotic prophylaxis for 6
months after discontinuation of all immune suppressive
agents for two reasons: prevention of infections that may
be associated with chronic GVHD flares, and because this
seems to be the period of risk for recurrent chronic GVHD
activity requiring reinitiation of GVHD treatment and in-
fectious prophylaxis. Patients at risk for late cytomegalo-
virus (CMV) disease, such as those receiving high-dose
systemic corticosteroids, should have CMV activity moni-
tored closely, and treatment initiated if indicated. Post-trans-
plant vaccination guidelines are available on the Centers
for Disease Control and Prevention web site (www.cdc.gov/
mmwr/mmwr_rr.html).22 Live virus vaccinations such as
measles, mumps, rubella (MMR) are contraindicated until
patients are free of chronic GVHD and off immune suppres-
sion for 1 year or after 2 years after HCT, whichever is longer.

A higher incidence of secondary malignancy of the
skin, buccal cavity, liver, brain/central nervous system, thy-
roid, bone and connective tissue is seen after allogeneic
HCT.25 Chronic GVHD has been associated with increased
risks for basal cell carcinoma, squamous cell carcinoma,
thyroid cancer and oral cancers.25-28 Thus, periodic physi-
cal examination of the skin, mouth and thyroid seems pru-
dent. All patients with chronic GVHD should be advised to
use adequate sun protection and report suspicious lesions.

Secondary therapy
If chronic GVHD fails to respond or progresses through
corticosteroid-based therapy, then additional therapy is in-
dicated. Additional therapy may also be necessary if
chronic GVHD improvement plateaus after 4 to 8 weeks of
sustained therapy or if a patient develops treatment-related
toxicity from initial therapy.29 “Steroid-refractory” chronic
GVHD is generally defined as either failure to improve af-
ter at least 2 months or progression after 1 month of stan-
dard corticosteroid-based immunosuppressive therapy. Care
must be taken to establish the trajectory of signs and symp-
toms since chronic GVHD manifestations can fluctuate.

A number of Phase II trials of secondary agents have
been published, and most report encouraging complete plus
partial success rates. However, most trials contain relatively
few patients with heterogeneous organ involvement and
advanced phases of organ manifestations. Reported re-
sponse rates are usually based on four categories: complete
(resolution of all reversible chronic GVHD manifestations),
partial (> 50% but less than complete organ responses), no
response (< 50% response), and progression (worsening
while on therapy). The NIH consensus conference has sug-
gested some criteria to help standardize the response defi-
nitions with objective measurement tools.29,30

Choice of secondary therapy is currently based on the
clinician’s expertise and sense of what appears to represent
the most effective intervention for the patient’s particular
manifestations of chronic GVHD. Also considered are any
co-morbidities, anticipated toxicities and logistical issues
(need for therapeutic level monitoring, need for intrave-
nous access, insurance coverage, and available clinical tri-
als). Initial therapies are usually continued, unless unac-
ceptable toxicity has occurred. Table 3 summarizes the
published organ specific response rates for the best studied
secondary agents (mycophenolate mofetil, high-dose corti-
costeroids, extracorporeal photopheresis, sirolimus, 2-
deoxycoformycin, calcineurin inhibitors, rituximab, thalido-
mide). The final two columns in Table 3 show the percentage
of adult and pediatric physicians selecting each agent to treat
steroid-refractory multi-organ chronic GVHD.20

Smaller phase II studies or case reports note efficacy
for acitretin, alemtuzumab, antithymocyte globulin, aza-
thioprine, bortezomib, clofazimine, daclizumab, etanercept,
halofuginone, hydroxychloroquine, infliximab, imatinib,
lidocaine, mesenchymal stem cells, methotrexate,
monteleukast, pravastin, psoralen and UVA, thoraco-
abdominal radiation, ursodeoxycholic acid, and UVB.

Tertiary therapy and beyond
A subset of patients requires additional treatment ap-
proaches because of poorly controlled or progressive
chronic GVHD. As with secondary therapy, choice of ter-
tiary agents is often made based on clinical or research
considerations, balancing the risks of ongoing chronic
GVHD organ damage versus the risks of increased suscep-
tibility to infections. Patients who require tertiary therapy
tend to require protracted immune suppressive treatment.
Discontinuation of secondary therapy after the new agent
is added should be considered since progression or persis-
tent chronic GVHD occurred despite current therapy. Mini-
mizing ineffective immune suppressive treatments may
decrease infectious risks and other undesirable adverse
treatment effects.
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Treatment duration
The median time until discontinuation of systemic immu-
nosuppression is 2 to 3 years depending on a variety of
patient, donor and graft source variables. Although chronic
GVHD is associated with a graft-versus-malignancy effect
and lower risk of recurrent disease, relapse and non-relapse
mortality still occurs in approximately 39% of patients
treated for chronic GVHD by 3 years and 45% by 7 years
(Figure 2). The nature of the graft-versus-malignancy ef-
fect is poorly understood,4 and it is not known whether the
protective effect relies on continued chronic GVHD activ-
ity or is durable once chronic GVHD resolves. The impact
of the type or duration of immune suppressive treatments
for control of chronic GVHD on the graft-versus-malignancy
effect is also unknown.

Once chronic GVHD is controlled, corticosteroids are
generally tapered first as they are the most toxic long-term
medication. A schedule is devised so that one agent at a
time is tapered and discontinued over a 3 to 9 month pe-
riod, depending upon the toxicity, the severity and diffi-
culty in controlling active manifestations and the time
needed to detect progression if it were to occur. After dis-
continuation of all systemic treatment, approximately 10%
to 25% of patients experience increased activity of chronic
GVHD and require reinstitution of systemic treatment.31 A
common trajectory is one of waxing and waning persistent
manifestations that can be satisfactorily controlled with
mid-dose medications but that flare if immune suppression
is tapered too low. In these cases, the goal is to find the
lowest tolerated dose of immune suppression that can con-
trol symptoms without toxicity.

Ongoing clinical trials
Review of the NIH Clinical Trials database (accessed May
2008) showed 21 ongoing trials related to chronic GVHD

attempting to accrue 1231 patients. The analysis was lim-
ited to trials which were actively recruiting participants
and excluded those designated as “completed,” “active,
not recruiting,” “not yet recruiting,” or “terminated.” Also
excluded were protocols where the conditioning regimen
and/or GVHD prophylaxis agents were being tested, even
if the primary endpoint involved chronic GVHD. Approxi-
mately 2 to 6 chronic GVHD trials have been registered
annually since 2004. Several Phase II and Phase I/II studies
are testing a variety of therapeutic agents including
alefacept, alemtuzumab, extracorporeal photopheresis, IL-
2, monteleukast, mesenchymal stem cells, pentostatin,
revlimid, rituximab, and sirolimus. Sirolimus and rituximab
are being tested in Phase II prevention studies. Phase II
studies of topical oral agents include dexamethasone rinses,
thalidomide and UV-B. Two randomized Phase III trials,
targeting a total of 430 patients, are testing whether addi-
tion of mycophenolate mofetil to initial therapy improves
outcome.

Summary
Chronic GVHD will continue to be a major complication
of allogeneic HCT for the foreseeable future. A better un-
derstanding of the human immune system and the complex
cellular and cytokine interactions that regulate it will allow
targeted treatments aimed at preventing end-organ damage
without compromising the graft-versus-malignancy effect.
Clinical trials for treatment of chronic GVHD currently repre-
sent the most appropriate intervention, and efforts to enroll
eligible patients are necessary to improve chronic GVHD-
related outcomes. The goal of allogeneic HCT should be
disease-free survival without chronic GVHD.
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