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1. Introduction

Thalidomide has recently been approved for treatment of
chronic graft-versus-host disease after stem cell transplanta-
tion (SCT). It is effective in approximately 60% of children
and adults with chronic graft-versus-host disease in alleviat-
ing their physical symptoms [1-3].

Chronic graft-versus-host disease is one of the most
important predisposing factors for poor quality of life after
SCT [4]. Many physical aspects of this disease contribute to
the poor quality of life and include joint deformities, dry skin,
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dry eyes, dry mouth, and difficulty in breathing. The disease
is associated with a high production of tumor necrosis factor,
which induces wasting, poor appetite, fever, and fatigue [5].
Thus, treatment for chronic graft-versus-host disease should
address not only physical symptoms of disease but also qual-
ity of life.

We speculated that patients with chronic graft-versus-host
disease might have an improved quality of life after beginning
thalidomide therapy. We reasoned that the sleep-promoting,
anxiety-reducing, and antiwasting effects of thalidomide
reported for patients with human immunodeficiency virus
infection [6,7] could improve the quality of life of bone mar-
row transplantation patients. To test this hypothesis, we
administered self-report questionnaires to patients who pre-
sented with chronic graft-versus-host disease between l999
and 2000 and for whom treatment included or did not
include thalidomide.
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Table 1.
Baseline of Quality-of-Life Scores in Study Subjects

Healthy Study Control
Controls Patients Patients

Symptoms n = 16 n = 13 n = 15

Mood swings 1.69 1.77 1.53
Lack of sleep 1.88 1.85 2.07
Varicose veins 0.44 0.38 0.13
Depression 1.19 1.46 1.27
Bad breath 0.94 0.81 1.07
Fatigue 2.00 2.31 2.00
Breathing difficulties 0.44 0.85 0.93
Changed facial appearance 0.31 1.538* 1.8666*
Changed bodily appearance 0.50 1.31 1.933*
Excessive hair 0.19 0.85 0.8†
Acne 0.94 0.54 0.40
Fragile skin 0.44 1.384† 1.6‡
Pain 1.13 1.58 1.73
Overeating 2.53 0.615‡ 1.53
Poor appetite 0.25 1.307‡ 1.2*
Diarrhea 0.56 0.85 0.80
Nausea 0.50 0.85 1.266*
Taste sensitivity 0.19 1.346‡ 1.4*
Swollen ankles 0.06 0.538† 1.4*
Tremors 0.06 0.923† 1.333*
Bruises 0.75 0.38 1.733‡
Headaches 1.44 0.85 1.53
Weight loss 0.38 1.23† 1†
Weight gain 1.38 1.15 1.80
Memory problems 1.38 1.08 1.20
Anxiety or nervousness 1.88 1.69 1.40
Poor concentration 1.19 1.46 1.13
Fever 0.31 0.54 0.47
Poor vision 1.06 1.77 2.2667*
Heart palpitations 0.69 0.31 0.67
Sleep difficulties 1.31 1.69 2.133†
Quality of sleep (1 = poor; 3.81 3.23 2.7‡ 

5 = good)

*P < .001.
†P < .05.
‡P < .005.

2. Materials and Methods

2.1. Patient Population

Patients were registered in the study if they had clinically
evident or biopsy-proven chronic graft-versus-host disease and
if they had received and failed to respond to at least 4 days of
steroid treatment. All patients or their guardians signed
informed consent forms for protocols approved by the Univer-
sity of Florida Institutional Review Board. Patients who were
treated with thalidomide signed documents of informed con-
sent for protocol for the use of thalidomide in chronic graft-
versus-host disease and for serial quality-of-life evaluations for
patients receiving thalidomide. Patients with chronic graft-
versus-host disease who were not treated with thalidomide
signed informed consent documents for the latter protocol only.
Volunteer subjects,mostly hospital employees including doctors
and nurses, formed a third group of healthy control subjects
who were requested to fill out quality-of-life questionnaires.

In addition, all patients started on thalidomide were reg-
istered in the STEPS (System for Thalidomide Education
and Prescribing Safety) program and were counseled to
avoid pregnancy for themselves or their partners and to store
medications safely to prevent their unauthorized use by oth-
ers. All patients were required to pass a test verifying their
understanding of the teratogenic effects of the drug, and they
were also required to complete monthly statements to
ensure that they were continuing to use proper precautions.
Each patient was given a questionnaire to complete before
beginning thalidomide treatment and then given 1 per month
for 3 months.They were started on 100 mg thalidomide every
night at bedtime, and doses were increased to a maximum of
200 mg twice a day as tolerated.

2.2. Control Subjects

Two groups of control subjects were studied. One group
consisted of 15 patients with chronic graft-versus-host dis-
ease who were not treated with thalidomide. These patients
completed questionnaires every month for 3 months in a
fashion similar to patients who were treated with thalido-
mide. The other group consisted of 16 healthy subjects, pri-
marily health care workers who agreed to donate blood and
who denied having any underlying disease or intake of med-
ications. These healthy subjects completed the questionnaire
1 time only. A control group of patients undergoing bone
marrow transplantation who did not develop chronic graft-
versus-host disease was not used, because the primary goal of
the study was to determine the impact of thalidomide on
patients with established graft-versus-host disease.

2.3. Quality-of-Life Assessment

The quality-of-life assessment was based on the previ-
ously described Transplant Symptom Frequency report.
Patients were asked to rate on a scale of 0 to 4 how often they
experienced different symptoms, in which 0 was never, 1
rarely, 2 sometimes, 3 often, and 4 always. Lower numbers
indicated a better quality of life. Patients were asked about
mood swings, amount of sleep, varicose veins, depression, bad

breath, fatigue, breathing difficulties, changed facial appear-
ance, changed bodily appearance, excessive hair, acne, fragile
skin, pain, overeating, poor appetite, diarrhea, nausea, taste
sensitivity, swollen ankles, tremors, headaches, weight loss,
weight gain, memory problems, anxiety or nervousness, poor
concentration, fever, bad vision, frequent palpitations, and
sleep difficulties (see Table 1). They were also asked to rate
the quality of their sleep from 1 to 5 (1 being poor, 5 being
good). All questionnaires were filled out prospectively.

3. Results

3.1. Demographics of Subjects

The study group consisted of patients with chronic graft-
versus-host disease who were treated with thalidomide. This
group consisted of 13 subjects, 9 male and 4 female patients
between the ages of 3 and 59 years (mean,40 � 5 years;median,
46 years) with diagnoses of acute lymphoblastic leukemia (2),
chronic myelogenous leukemia (6), non-Hodgkin’s lymphoma
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Table 2.
Change in Quality of Life over Time in Patients Not Treated with Thalidomide

Baseline: 1-Month Follow-up: 2-Month Follow-up: 3-Month Follow-up:
Control Patients Control Patients Control Patients Control Patients

Symptoms n = 15 n = 13 n = 12 n = 11

Mood swings 1.53 1.54 1.17 1.09
Lack of sleep 2.07 2.08 1.92 2.18
Varicose veins 0.13 0.15 0.08 0.09
Depression 1.27 1.23 1.00 0.73
Bad breath 1.07 0.85 0.42 0.64
Fatigue 2.00 1.77 1.75 1.91
Breathing difficulties 0.93 0.69 1.17 0.91
Changed facial appearance 1.87 1.46 0.92 1.18
Changed bodily appearance 1.93 1.54 0.9166* 1.27
Excessive hair 0.80 0.62 0.75 1.00
Acne 0.40 0.08 0.25 0.18
Fragile skin 1.60 1.77 1.58 1.36
Pain 1.73 1.85 1.67 1.73
Overeating 1.53 0.538* 0.666* 0.545†
Poor appetite 1.20 1.00 0.75 0.73
Diarrhea 0.80 0.62 0.25* 0.45
Nausea 1.27 1.38 1.08 1.09
Taste sensitivity 1.40 1.62 1.50 0.82
Swollen ankles 1.40 1.08 1.00 1.09
Tremors 1.33 1.00 0.83 0.82
Bruises 1.73 1.31 1.17 1.27
Headaches 1.53 1.15 1.33 1.45
Weight loss 1.00 0.69 0.75 0.55
Weight gain 1.80 0.692† 0.8333* 1.27
Memory problems 1.20 1.08 0.92 0.82
Anxiety or nervousness 1.40 1.54 1.50 1.36
Poor concentration 1.13 1.00 0.67 0.82
Fever 0.47 0.23 0.33 0.55
Poor vision 2.27 2.62 2.00 2.18
Heart palpitations 0.67 0.31 0.50 0.55
Sleep difficulties 2.13 2.00 2.42 2.55
Quality of sleep (1 = poor; 5 = good) 2.70 2.77 2.92 2.64

*P < .05.
†P < .005.

(1) and chronic lymphoblastic leukemia (1). The first control
group consisted of patients with chronic graft-versus-host dis-
ease who were not being treated with thalidomide.This group
consisted of 15 subjects between the ages of 22 and 65 years
(mean, 45 � 3 years; median, 45 years). Diagnoses were acute
lymphoblastic leukemia (1), acute myelogenous leukemia (4),
chronic myelogenous leukemia (6), non-Hodgkin’s lymphoma
(3), and myeloproliferative disorder (1). Of these patients, 7
were women, and 8 were men. The healthy control subjects
were individuals between the ages of 25 and 58 years (mean,
38 � 3 years; median, 38.7 years). Six were men, and 10 were
women; all subjects denied any underlying disease or the use
of medications.

3.2. Baseline Quality-of-Life Scores of Patients with
Graft-versus-Host Disease Compared with Healthy
Subjects

Shown in Tables 1-3 are the quality-of-life scores for
healthy control subjects and all patients with chronic graft-
versus-host disease prior to starting thalidomide or other
treatments, after treatment with other therapies, and after

treatment with thalidomide. There were no significant differ-
ences in the global Transplant Symptom Frequency scores
for patients with graft-versus-host disease randomized to
thalidomide, patients randomized to other treatments, or
healthy controls. Mean scores in these 3 groups were 35.92,
41.79, and 36.44, respectively; P was nonsignificant.

3.3. Effects over Time

Repeated tests of analysis of variance for the Transplant
Symptom Frequency composite scores did not vary signifi-
cantly over time for any of the 3 groups. This result includes
all times from the baseline through 3 months of follow-up.
Results are similarly nonsignificant when analyzed for base-
line through the 2-month follow-up or for baseline through
the 1-month follow-up.

3.4. Quality of Sleep

Quality of sleep, however, did vary across the 3 groups.
Quality of sleep was significantly impaired in patients with
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graft-versus-host disease (whether or not they were random-
ized to the thalidomide or to the no-thalidomide arm of the
study) compared with healthy control subjects.

4. Discussion

Quality of life after bone marrow transplantation has
been the subject of many studies, and the results have been
conflicting [8-17]. Most of the reported studies suggest that
after bone marrow transplantation patients have an essen-
tially normal quality of life compared with age-matched con-
trols. Other studies have suggested that patients may suffer
from low self-esteem, psychological distress, occupational
disability, impaired social, marital, and family relationships,
and persistent sleep difficulties. There are also studies show-
ing that patients who undergo bone marrow transplantation
have an enhanced quality of life, compared with age-
matched controls, owing to a perception of a new meaning in
life, redirected life priorities, increased compassion,
improved social, marital, and family relationships, and
heightened spirituality. No study has shown that any particu-
lar immunosuppressive medication for the autoimmune
complications of bone marrow transplantation (such as

chronic graft-versus-host disease) has an impact on quality-
of-life measurements.

The results of this small pilot study show that patients
with chronic graft-versus-host disease have a global Trans-
plant Symptom Frequency score similar to those of healthy
control subjects. This finding suggests that many patients
have a normal quality of life after bone marrow transplanta-
tion despite chronic graft-versus-host disease. Other investi-
gators similarly have found that quality of life after bone
marrow transplantation is often satisfactory and that chronic
graft-versus-host disease is not an important factor in impair-
ing quality of life after transplantation. For example,
Andrykowski et al evaluated quality-of-life outcomes with a
questionnaire completed by 200 adult bone marrow trans-
plant recipients from 5 bone marrow transplant centers. Fac-
tors found to be unassociated with quality of life after bone
marrow transplantation related to disease diagnosis, dose of
total body irradiation, presence or absence of chronic graft-
versus-host disease, type of graft-versus-host-disease prophy-
laxis, and extent of marrow graft match. Risk factors that did
correlate to poorer quality of life after transplantation
related to non–graft-versus-host disease factors, such as
greater age at time of transplantation, lower level of educa-

Table 3.
Change in Quality of Life over Time in Patients Treated with Thalidomide

Baseline: 1-Month Follow-up: 2-Month Follow-up: 3-Month Follow-up: 
Thalidomide Patients Thalidomide Patients Thalidomide Patients Thalidomide Patients

Symptoms n = 13 n = 11 n = 10 n = 8

Mood swings 1.77 1.86 1.90 1.63
Lack of sleep 1.85 1.00 1.70 0.875*
Varicose veins 0.38 0.09 0.00 0.00
Depression 1.46 1.36 1.40 1.38
Bad breath 0.81 0.64 0.70 0.38
Fatigue 2.31 2.73 2.70 2.81
Breathing difficulties 0.85 0.82 1.10 1.50
Changed facial appearance 1.54 1.45 1.70 1.75
Changed bodily appearance 1.31 1.00 1.20 1.50
Excessive hair 0.85 0.64 0.60 0.125*
Acne 0.54 0.55 0.50 0.00
Fragile skin 1.38 1.18 1.90 1.25
Pain 1.58 1.73 2.00 2.00
Overeating 0.62 0.73 0.20 0.13
Poor appetite 1.31 0.91 1.20 0.63
Diarrhea 0.85 0.91 1.00 0.88
Nausea 0.85 0.82 1.20 0.88
Taste sensitivity 1.35 1.27 0.80 1.25
Swollen ankles 0.54 0.91 0.90 0.88
Tremors 0.92 1.18 1.00 1.25
Bruises 0.38 0.73 0.30 0.88
Headaches 0.85 1.00 1.10 1.13
Weight loss 1.23 0.73 0.70 1.13
Weight gain 1.15 1.36 1.20 1.13
Memory problems 1.08 1.09 1.10 1.13
Anxiety or nervousness 1.69 1.27 1.40 1.38
Poor concentration 1.46 1.36 1.10 1.63
Fever 0.54 0.09* 0.20 0.125*
Poor vision 1.77 1.82 1.90 2.38
Heart palpitations 0.31 0.09 0.40 0.00
Sleep difficulties 1.69 0.82* 1.55 0.625*
Quality of sleep (1 = poor; 5 = good) 3.23 3.55 3.65 4*

*P < .05.
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tion, and more advanced disease at the time of bone marrow
transplantation [15,16].

The only significant difference between the patients with
chronic graft-versus-host disease and healthy control sub-
jects in this study was quality of sleep. Patients with chronic
graft-versus-host disease had impaired sleep whether or not
they were randomized to receive thalidomide. Sleep difficul-
ties have been well described as persistent problems for
patients with cancer and for patients who have undergone
bone marrow transplantation [17]. This difference between
patients with chronic graft-versus-host disease and healthy
subjects persisted at each of the periods evaluated. The rea-
sons for impaired sleep were not investigated but may have
related to pain, medications (eg, prednisone), anxiety, fear, or
other factors.

The most common complaint of patients with chronic
graft-versus-host disease was fatigue.This complaint was also
a common complaint in the healthy control group and was
second only to overeating. The control group consisted of
health care workers, mostly doctors and nurses treating the
patients with disease, and their fatigue may be related to
their own sleep deprivation because of their irregular sched-
ules, their own anxieties and stresses, or their association with
fatigued patients.

There are several limitations to our study. First, the study
population is small. Second, the control subjects with whom
the patients with chronic graft-versus-host disease were com-
pared were healthy. A better control group might have been
subjects who had undergone stem cell transplantation but
who had not developed chronic graft-versus-host disease.
However, the primary goal of this study was to measure the
impact of thalidomide for patients with chronic graft-versus-
host disease, and therefore only patients with chronic graft-
versus-host disease were studied.

Thalidomide is increasingly being used for patients with
cancer, including patients with multiple myeloma, plasma cell
leukemia, Kaposi sarcoma, renal cell carcinoma, advanced
breast cancer and colon cancer, prostate cancer, glioma, and
myelodysplastic syndrome [18,19]. It is also being increas-
ingly used for nonmalignant conditions such as Crohn dis-
ease, rheumatoid arthritis, ankylosing spondylarthritis, sys-
temic sclerosis, and others [20]. Because many of these
diseases are incurable, quality of life becomes an essential
criterion by which to evaluate and prioritize medications.
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