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Abstract

This review presents a summary of the research literature related to the incidence and risk factors for chronic graft-versus-
host disease in children following allogeneic hematopoietic stem cell transplantation. The range of incidence of chronic 
graft-versus-host disease in children found in this review was large, from 0% to 46%. Incidence of chronic graft-versus-host 
disease was influenced by sample size, time posttransplantation, and stem cell source. Characteristics of the person (eg, 
child’s age and gender) and disease/treatment (eg, sources of transplant) are associated with chronic graft-versus-host 
disease in children after stem cell transplantation. Person and disease/treatment characteristics provide a framework for 
understanding the factors associated with chronic graft-versus-host disease symptom experiences in children after stem cell 
transplantation. Timely assessment of presenting chronic graft-versus-host disease symptoms is critical for treatment and 
prognosis. Nursing interventions should focus on educating children and parents about the signs and symptoms of chronic 
graft-versus-host disease. The summary of supportive nursing care for children with chronic graft-versus-host disease 
provides important information to tailor effective management strategies for children with chronic graft-versus-host disease.
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Introduction

Hematopoietic stem cell transplantation (HSCT) has emer­
ged as an aggressive treatment for life-threatening hema­
tological, oncological, and genetic disorders in children. 
HSCT ranks as one of the most remarkable therapeutic 
advances of the past 40 years (Sharma, Singh, Prasad, & 
Fletcher, 2009). With increasing numbers of long-term 
survivors, delayed complications, often presenting years 
after transplantation, are becoming an increasing concern 
(Leiper, 2002). Chronic graft-versus-host disease (GVHD) 
is a major complication affecting long-term survivors of 
allogeneic HSCT. This review of chronic GVHD in chil­
dren post-HSCT describes the diagnosis and staging, 
pathobiology, incidence, risk factors, management, and 
implications for future research.

Diagnosis and Staging  
of Chronic GVHD
GVHD can be conceptualized as both an acute and chronic 
illness. On the basis of earlier publications, acute GVHD 

was defined as occurring before day 100 posttransplant, 
whereas chronic GVHD happened after 100 days (Ferrara, 
Levine, Reddy, & Holler, 2009; Filipovich et al., 2005). 
However, these previous definitions are not all-inclusive. 
For example, acute GVHD may present beyond 3 months 
in patients who have received reduced-intensity condi­
tioning therapy that prevents suppressive rejection reac­
tions, and manifestations of acute and chronic GVHD 
can be present simultaneously (Filipovich et al., 2005; 
Mielcarek et al., 2003). The recent National Institutes of 
Health (NIH) Consensus Conference suggests distin­
guishing 2 categories of GVHD: (1) acute GVHD (absence 
of features consistent with chronic GVHD) comprising 
(a) classic acute GVHD (before day 100) and (b) persistent, 
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recurrent, or late acute GVHD (after day 100, often on 
withdrawal of immunosuppression); and (2) chronic 
GVHD comprising (a) classic chronic GVHD (no signs 
of acute GVHD) and (b) an overlap syndrome, in which 
features of both acute and chronic GVHD are present 
(Filipovich et al., 2005).

It is evident that a consistent classification of chronic 
GVHD needs to be used. There are differences between 
the recently published NIH consensus criteria and the tra­
ditional 100-day time point on diagnosis of chronic 
GVHD. Jagasia and others (2007) reported that 73 patients 
were classified as having chronic GVHD by using the 
100-day time point diagnosis criteria. More than one 
third (n = 27) of these patients were reclassified as persis­
tent, recurrent, and delayed acute GVHD by using the 
NIH criteria. The incidence of chronic GVHD by using 
the time point may be underestimated.

NIH standardizes the criteria for diagnosis of chronic 
GVHD (Table 1). The criteria require at least 1 diagnostic 
sign found only in patients with chronic GVHD and not in 
acute GVHD or at least 1 distinctive sign that is highly 
suggestive of chronic GVHD together with laboratory or 
biopsy confirmation in the same or another organ (Filipov­
ich et al., 2005). Meanwhile, the NIH Consensus recom­
mends a system for scoring chronic GVHD manifestations 

in organs and sites, including the skin, mouth, eyes, gastro­
intestinal tract, liver, lungs, joints and fascia, genital tract, 
and performance, on a 0 to 3 scale (Filipovich et al., 2005). 
A global staging of severity (none, mild, moderate, severe) 
is derived by combining organ-specific scores (Filipovich 
et al., 2005). This system is intended to assess the clinical 
severity and functional impact of chronic GVHD.

Chronic GVHD can be progressive, meaning active or 
acute GVHD merges into a chronic stage; quiescent, 
meaning acute disease that resolves completely but is fol­
lowed later by a chronic stage; or a de novo presentation 
that develops without prior acute GVHD (Bishop, 2009; 
Ferrara et al., 2009).

The diagnosis and staging of chronic GVHD have sig­
nificant implications for HSCT nurses. Timely and accu­
rate assessment of presenting specific chronic GVHD 
symptoms is critical to treatment and prognosis. Chronic 
GVHD occurs frequently after children are discharged 
from hospital. Nursing interventions should focus on 
educating children and parents about the signs and symp­
toms. In Table 2, we present the signs and symptoms that 
should be taught to children and parents. It is essential for 
children and parents to learn the signs and symptoms that 
should prompt early contact with the physicians respon­
sible for care.

Table 1. Signs and Symptoms of Chronic GVHDa

Organ or Site Diagnostic Sign Distinctive Sign

Skin Poikiloderma; lichen planus–like features; 
sclerotic features; morphea-like features; 
lichen sclerosus–like features

Depigmentation

Nails Dystrophy; longitudinal ridging, splitting, or brittle 
features; onycholysis; pterygium unguis; nail loss (usually 
symmetric, affects most nails)

Scalp and body 
hair

New onset of scarring or nonscarring scalp alopecia 
(after recovery from chemoradiotherapy); scaling, 
papulosquamous lesions

Mouth Lichen-type features; hyperkeratotic plaques; 
restriction of mouth opening from 
sclerosis

Xerostomia; mucocele; mucosal atrophy; 
pseudomembranes

Eyes New onset dry, gritty, or painful eyes; cicatricial 
conjunctivitis; keratoconjunctivitis sicca; confluent areas 
of punctate keratopathy

Genitalia Lichen planus–like features; vaginal scarring 
or stenosis

Erosions; fissures; ulcers

GI tract Esophageal web; strictures or stenosis in the 
upper to midthird of the esophagus

Lung Bronchiolitis obliterans diagnosed with lung 
biopsy

Bronchiolitis obliterans diagnosed with PFTs and 
radiology

Muscles, fascia, 
joints

Fasciitis; joint stiffness or contractures 
secondary to sclerosis

Myositis or polymyositis

Abbreviations: GVHD, graft-versus-host disease; GI, gastrointestinal; PFTs: pulmonary function tests.
aAdapted from Filipovich et al. (2005).
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Pathobiology of Chronic GVHD

The pathobiology of chronic GVHD is poorly understood 
because of the lack of highly satisfactory animal models 
and basic clinical studies in patients (Ferrara et al., 2009; 
Kansu, 2004). Chronic GVHD presents as a multiorgan 
and autoimmune-like disease (Kansu, 2004). In children, 
the thymus plays a critical role in preventing autoimmu­
nity by generating T-cells that are not responsive to auto­
antigens (Kansu, 2004). Immature T-cell precursors travel 
from the bone marrow into the thymus and undergo a 
phase of intense proliferation. Within the thymus, thymo­
cytes give rise to double-positive cells expressing CD4+CD8+ 
antigens. These double-positive cells undergo a process 
referred to as negative selection or apoptosis (Kansu, 
2004). Only a few CD4 or CD8 single-positive cells sur­
vive this negative selection and leave the thymus (Kansu, 
2004). This apoptotic process eliminates the majority of 
autoreactive lymphocytes. Chronic GVHD may be the 
result of autoreactive T-cells that escape negative selec­
tion in the thymus damaged by a pretransplant condition­
ing regimen. These T-cells remain alive for a sufficient 
amount of time to initiate an immune reaction against 
certain target organs and cause significant and clinically 
noticeable organ damage (Parkman & Weinberg, 2004). 
In chronic GVHD, organ-specific autoimmunity develops 
because autoreactive T helper 2 (Th2) cells can initiate a 
response against autoantigens leading to B-cell hyperre­
activity and production of autoantibodies, causing target-
organ damage, including skin, mucosa, eyes, joints, and 
liver (Lee, Vogelsang, & Flowers, 2003).

Once GVHD is initiated, T-cells produce additional 
proinflammatory cytokines, including tumor necrosis fac­
tor (TNF)-α, interferon (IFN)-γ, and interleukin (IL)-2, 
which in turn attract more T-cells to continue the cycle of 
tissue destruction (Joseph, Couriel, & Komanduri, 2008). 

Fibrosis that often characterizes tissue involvement in 
chronic GVHD is likely to be mediated by other cytokines, 
including tissue growth factor (TGF)-β, IL-4, and IL-3; 
each of these cytokines is both immunomodulatory and 
fibrogenic (Joseph et al., 2008). Zhang and colleagues 
(2006) showed that CD25−CD4+ T- and B-cells are 
required for chronic GVHD to develop. Although IL-12 
may enhance chronic GVHD development, IL-18 may 
interfere (Kansu, 2004).

Incidence of Chronic GVHD
Based on the findings from a literature review, we see 
that older recipient age is recognized as a risk factor for 
chronic GVHD, and a lower incidence of chronic GVHD 
may be expected in children. On the other hand, there 
have been significant advances in therapeutic approaches 
for HSCT over the past decade (Joseph et al., 2008). 
Decreases in early mortality have led to a greater number 
of individuals surviving the early post-HSCT period and, 
thus, having the potential to develop chronic GVHD 
(Joseph et al., 2008). To present the incidence of chronic 
GVHD in children postallogeneic HSCT in the past 
decade, this review was restricted to the current literature 
from 2000 to 2009. The electronic databases PubMed, 
CINAHL, and ProQuest Nursing Allied Health were 
searched using the keywords “chronic GVHD” and “inci­
dence.” Limits were set on the searches in children (younger 
than 19 years) after allogeneic HSCT and restricted to 
articles that have been published since 2000 in the English 
language. Review articles and student theses were exc­
luded. In total, 89 references were identified electroni­
cally and were read in detail. A total of 13 research studies 
emerged that were relevant to incidence and chronic 
GVHD in children postallogeneic HSCT and were summa­
rized in Table 3. Study sample sizes ranged from 8 to 1779. 

Table 2. Teaching Physical Signs and Symptoms of Chronic GVHD to Children and Parents

Sites Signs and Symptoms to Observe

Skin Check for skin changes: skin color may deepen and the texture becomes very hard or thick; 
a rash and itching may occur; the skin may become scaly; the skin may heal by scarring; 
hair loss may accompany the skin injury

Eyes and mouth Look for dry eyes: no tears, constant rubbing and blinking; sensitivity to light; difficulty seeing 
clearly; the inside of the mouth may become excessively dry and sensitive with sores; 
ulcers may occur

Breathing Look for chronic cough; colored sputum; feeling short of breath with either exercise or rest
Eating and digestion Watch for difficulty swallowing or a sensation that food becomes caught in the throat; 

nausea/vomiting; diarrhea; poor appetite; abdominal pain; unexplained weight loss
Muscles and joints Look for joint and muscle aches; the motion of nearby joints may be restricted; muscle 

cramps; weak muscles
Energy Watch for being easily fatigued; needs to sleep more

Abbreviations: GVHD, graft-versus-host disease.
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The time range for evaluating chronic GVHD was from 
100 days to 4 years after transplantation, and incidence in 
these studies ranged from 0% to 46%. There remains 
marked heterogeneity in sample size, time posttransplan­
tation, and stem cell source in the pediatric population, 
making the true estimate of chronic GVHD incidence dif­
ficult to quantify (Higman & Vogelsang, 2004). Further 
research is needed to examine the incidence of chronic 
GVHD in children after HSCT. Considerations specific 
to the incidence include sources of transplantation and 
the time point of assessment.

Risk Factors for Chronic GVHD
The main purpose of this article is to report the evidence 
of risk factors for chronic GVHD in children postalloge­
neic HSCT. The electronic databases PubMed, CINAHL, 
and ProQuest Nursing Allied Health were searched 
using the keywords “risk factors,” “chronic GVHD,” 
and “stem cell transplantation.” No limits were set on 
the searches in terms of date or publication type, but 
only English language articles and studies involving 
children were selected. In total, 77 references were iden­
tified and 10 research studies reported evidence of a 
relationship between risk factors and chronic GVHD 
(Table 4). Two categories emerged from the findings of 
the literature reviewed, including person and disease/
treatment.

Person
Person variables that contribute to the rising incidence 
of chronic GVHD include older age of recipients and 
transplantation from a female donor to a male recipient 
(Carlens et al., 1998; Kondo, Kojima, Horibe, Kato, & 
Matsuyama, 2001; Randolph, Gooley, Warren, Appelbaum, 
& Riddell, 2004; Remberger et al., 2002; Watanabe et al., 
2008). Carlens and others (1998) analyzed 34 risk factors 
for chronic GVHD after bone marrow transplantation 
(BMT) in a group of adult and pediatric patients. Older 
recipient age was the single most important risk factor, 
consistent with other publications. After adolescence, 
thymus function deteriorates and places these patients at 
a high risk for chronic GVHD (Richards, Morgan, & 
Hillmen, 1999).

Mismatched minor histocompatibility antigens (mHags) 
that are encoded by genes on the Y chromosome may cause 
GVHD (Falkenburg, van de Corput, Marijt, & Willemze, 
2003). Transplantation of stem cells from a female donor 
to a male recipient is a special circumstance in which 
Y-chromosome-encoded proteins may be recognized in the 
setting of a mismatched gender combination (Falkenburg 
et al., 2003).

Disease/Treatment

The disease and treatment variables include pretransplant 
diagnosis, sources of transplant, and history of acute GVHD 
(Carlens et al., 1998; Cutler et al., 2001; Eapen et al., 2004; 
Kondo et al., 2001; Randolph et al., 2004; Remberger 
et al., 2002; Remberger et al., 2005; Rocha et al., 2000; 
Rocha et al., 2001). The pretransplant diagnosis of 
chronic myelogenous leukemia was a significant risk fac­
tor for chronic GVHD (Carlens et al., 1998; Remberger 
et al., 2002). Patients with chronic myelogenous leuke­
mia are usually above mean age for HSCT, and in that 
respect, they are at increased risk for chronic GVHD 
(Carlens et al., 1998; Remberger et al., 2002).

Chronic GVHD is more common after peripheral 
blood stem cell transplantation than BMT because it is 
generally accepted that peripheral blood stem cells con­
tain greater numbers of infused T-cells (Bishop, 2009; 
Schmitz et al., 2006). T-lymphocytes are most likely 
responsible for GVHD; depletion of T-lymphocytes 
decreased the incidence and severity of GVHD (Kolb  
et al., 1995). A retrospective multicenter study conducted 
by Rocha and colleagues (2001) compared the outcomes 
of unrelated umbilical cord blood transplantation, unre­
lated BMT, and T-cell depleted unrelated BMT in chil­
dren. Chronic GVHD was decreased after T-cell depleted 
unrelated BMT and umbilical cord blood transplantation 
(Rocha et al., 2001). The use of umbilical cord blood 
appears to be associated with low rates of chronic GVHD 
(Kurtzberg, 2009; Kurtzberg et al., 2008; Sharma et al., 
2009). The immunological properties of lymphocytes 
from cord blood, which lacks prior antigenic stimulation, 
suggest that the risk of GVHD may be lower after umbili­
cal cord blood transplantation than after BMT (Madrigal, 
Cohen, Gluckman, & Charron, 1997).

Thymus function is negatively affected by acute GVHD. 
It is possible that a damaged thymus that has increased 
capability of negative T-cell selection will release more 
autoreactive T-cells. This process leads to more chronic 
GVHD with autoimmune similarities (Hollander, Widmer, 
& Burakoff, 1994).

Management of Chronic GVHD
Treatment

Use of corticosteroids (with or without a calcineurin 
inhibitor) is the standard of initial GVHD treatment 
(Ferrara et al., 2009). The NIH guidelines suggest con­
sideration of systematic treatment if 3 or more organs are 
involved or any single organ has a severity score of more 
than 2, such as major limitation of oral intake (Filipovich 
et al., 2005). Optimal secondary treatment has not been 
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established (Lee & Flowers, 2008). Lee and colleagues 
conducted a survey of pediatric transplant centers and 
found that 50% of pediatric physicians use mycopheno­
late mofetil to treat steroid-refractory multiorgan chronic 
GVHD (Lee et al., 2008).

Children may require continued treatment with immu­
nosuppressive drugs, which increases their risks for 
serious infections and other complications. Chronic 
immunosuppressant treatment has many toxic effects that 

include diabetes, muscle weakness, osteoporosis, avascular 
necrosis, and cushingoid features, which are typical with 
chronic steroid use (Ferrara et al., 2009). Additionally, 
calcineurin inhibitors frequently cause renal impairment, 
hypertension, and neurological paresthesias (Ferrara et al., 
2009). The multiple manifestations, varying extent of organ 
involvement, and difficulty in measuring the response to 
treatment all contribute to the difficulty of treating 
chronic GVHD (Couriel et al., 2006; Ferrara et al., 

Table 4. Risk Factors for Chronic Graft-Versus-Host Disease in Children Postallogeneic Hematopoietic Stem Cell 
Transplantation

Authors Sample Research Approach Main Findings

Carlens et al. 
(1998)

451 individuals aged 
1-58 years

Prospectively analyzed 34 risk 
factors for 451 patients who 
survived more than 3 months 
and were evaluated for 
chronic GVHD

Older recipient age was the single most 
important risk factor. Other significant 
risk factors in a study evaluated for 
chronic GVHD were acute GVHD, 
immune female donor to male recipient, 
and chronic myelogenous leukemia

Rocha et al. (2000) 1872 children 15 
years of age or 
younger

Retrospective analysis Chronic GVHD risk was lower after 
umbilical cord blood transplantation than 
bone marrow transplantation

Cutler et al. (2001) 16 studies were 
included

Metaanalysis Chronic GVHD is more common after 
peripheral blood stem cell transplantation 
than bone marrow transplantation

Kondo et al. (2001) 265 individuals aged 
1-21 years

Prospective analysis Acute GVHD, malignant disease, recipient 
age (>10 years), and a female donor 
to male recipient were significant risk 
factors for chronic GVHD

Rocha et al. (2001) 541 children aged 
2.5-12 years

Retrospective multicenter study Chronic GVHD was lower risk after 
T-cell-depleted unrelated bone marrow 
transplantation and unrelated umbilical 
cord blood transplantation than 
nonmanipulated unrelated bone marrow 
transplantation

Remberger et al. 
(2002)

679 individuals aged 
0-77 years

Prospectively analyzed 30 
potential risk factors for 
chronic GVHD

Acute GVHD, chronic myelogenous 
leukemia, and transplantation from an 
immunized female donor to a male 
recipient were independent risk factors 
for moderate-to-severe chronic GVHD

Eapen et al. (2004) 773 individuals aged 
8-20 years

Prospective analysis Chronic GVHD risk was higher after 
peripheral blood stem cell transplantation 
than bone marrow transplantation

Randolph et al. 
(2004)

3238 individuals aged 
1-78 years

Retrospective analysis Compared with other sex combinations, 
male recipients of female transplants had 
the greatest odds for chronic GVHD

Remberger et al. 
(2005)

214 individuals aged 
1-56 years

Prospective analysis Peripheral blood stem cell transplantation 
results in an increased risk for chronic 
GVHD compared with bone marrow 
transplantation

Watanabe et al. 
(2008)

94 individuals aged 
1-15 years

Retrospective analysis Age at transplantation and a female donor 
to male recipient were identified as risk 
factors for chronic GVHD

Abbreviations: GVHD, graft-versus-host disease.
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2009). Clinical manifestations of chronic GVHD can per­
sist for prolonged periods, causing significant morbidity, 
and some symptoms may be irreversible. Supportive care 
becomes a central component in the long-term manage­
ment of chronic GVHD (Couriel et al., 2006).

Supportive Care
Successful management and supportive care of children 
with chronic GVHD require close observation and suf­
ficient understanding of its pathogenic mechanisms to 
identify complications before they limit function or 
threaten mortality (Lee et al., 2003). The NIH recently 
published organ-specific recommendations for ancillary 
therapy and supportive care of chronic GVHD (Couriel 
et al., 2006). Because almost half of these recommenda­
tions are based on expert consensus rather than evidence, 
the impact of supportive and ancillary care on quality of 
life and survival needs to be explored (Couriel, 2008). 
Evidence-based symptomatic management of chronic 
GVHD in HSCT nursing practice continues to be a chal­
lenge. Supportive nursing care for pediatric chronic GVHD 
is summarized in Table 5 (Couriel, 2008; Takatsuka, 
Iwasaki, Okamoto, & Kakishita, 2003; Viale, 2006).

Nurses should focus on preventing further skin injury, 
such as educating children and parents to avoid direct sun 
exposure (especially between 10 am and 4 pm) and to wear a 
long-sleeved shirt, full-length pants, and hat. Sunscreen 
cream (SPF 15 or greater) should be used to protect the face, 
neck, and all uncovered skin. For dry skin, nurses should 
teach children and parents to use oil in the bath water, lano­
lin-based lotion, and natural soap for sensitive skin.

Nurses should educate children and parents to control 
evaporation from the eyes. Occlusive eyewear is helpful 
when children are outside or in windy conditions, and 

warm compresses and humidified environment may be 
used when dryness of the eyes occurs. For children with 
salivary gland involvement, frequent water or saline sip­
ping and salivary stimulants are recommended. Children 
with oral sensitivities should avoid mint-flavored tooth­
pastes and mouthwash. Good oral/dental hygiene should 
be stressed to prevent tooth decay and infection.

Diarrhea caused by chronic GVHD should be man­
aged with a low-fiber, low-fat, and low-sugar diet. Stress 
the importance of maintaining or achieving an appropri­
ate weight for the child’s growth. Height and weight 
should be measured every month. If children are under­
weight, a dietary consult should be initiated to evaluate 
the child’s nutritional intake. Children should drink bev­
erages with calories and protein. Supportive nursing care 
is focused on rehabilitation for mobility changes associated 
with fasciitis and contractures. Nurses should encourage 
daily stretching exercises and deep muscle/fascial mas­
sages at home to improve range of motion.

The immune system is profoundly altered by the direct 
consequences of alloreactivity and indirect effects of immu­
nosuppressive therapy for treatment of chronic GVHD. 
Infection is the most common cause of morbidity and 
mortality in patients with chronic GVHD. In the late 
posttransplantation period (>100 days), patients are at an 
increased risk for developing encapsulated bacterial 
infections (eg, pneumococcus) and reactivation of vari­
cella zoster (Kruger et al., 2005). Nurses should educate 
children and parents on how to prevent infections. Mea­
sures include strict hand washing, avoiding contact with 
crowds, and staying away from foods that contain molds 
(eg, blue cheese). Childhood vaccinations should be given 
beginning 1 year after the transplantation and if the child 
is not on immunosuppressive medications, according to 
physicians’ recommendations. Children who develop fever, 

Table 5. Physical Supportive Nursing Care for Children With Chronic Graft-Versus-Host Disease

Organ System Nursing Support Care

Dermal Educate children and parents to prevent further skin injury; develop strategies to manage 
symptoms, including itching and dry skin

Ocular Discuss ways to manage relief of dry eyes and sensitivity to light, such as warm compress 
and protective eyewear and use of moisturizing eyedrops

Oral Encourage frequent water sipping; maintain good oral/dental hygiene; salivary stimulants 
(sugar free gum, sugar free candy)

Gastrointestinal Recommend diet modification as appropriate: for example, soft and moist food when 
patients are sensitive to foods that have rough and dry textures; maintain appropriate 
weight of children

Musculoskeletal Teach stretching exercises and deep muscle massage to improve range of motion
Immunological Educate about ways to prevent opportunistic infections; stress importance of contacting 

the physician if children have symptoms of infection, for example, fever more than 
38°C and chills
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chills, or signs of infection should seek immediate medi­
cal attention.

Implications for Future Research
This review of chronic GVHD in children provides sup­
port for the need for further research. Supportive nursing 
care for children with chronic GVHD should be formally 
established through development of evidence-based prac­
tice guidelines. This review also provides insight into risk 
factors.This is important to provide nurses and research­
ers with an understanding of how to assess chronic 
GVHD risk.

No instruments were found designed to measure spe­
cific chronic graft-versus-host physical symptoms in chil­
dren. Further research is needed to develop measures to 
accurately assess symptoms in children and examine 
relationships among the symptoms.

Conclusion
The number of HSCT procedures performed yearly con­
tinues to increase. Attention must be given to the symp­
tom experience of chronic GVHD, a major complication 
affecting long-term survivors of allogeneic HSCT. Inci­
dence of chronic GVHD in children reflects a wide varia­
tion influenced by sample size, evaluation time, and 
HSCT source. Understanding the symptom experiences 
of chronic GVHD in children is needed to guide assess­
ment and interventions to limit symptom occurrence and 
distress in the future.
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