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Abstract:

Background and objective: Kaposiform hemangioendothelioma (KHE) is a rare,
aggressive and borderline vascular tumor mainly occurring in infants and children.
The aim of this study was to determine the health-related quality of life (HRQOL) in
children with KHE.

Methods: A total of 91 children with KHE participated in this cross-sectional study.
The HRQOL was assessed by the age-specific Pediatric Quality of Life Inventory
Version 4.0 (PedsQL™ 4.0) Infant Scales, Family Information Form (FIF), Family
Impact Module (FIM) and Generic Core Scales (GCS). For comparison,
demographically matched healthy children were recruited as a control group. The
main outcome measure of HRQOL was analyzed in the two groups. We determined
related factors that influenced the HRQOL in children with KHE and their parents by
using a stepwise multiple regression analysis.

Results: Except for social and cognitive functioning, we found significant differences
in the PedsQL™ 4.0 Infant Scales subscales between the patient group and healthy
group (P<0.05). In the PedsQL™ 4.0 GCS, all the subscales were significantly
different between the patient group and the healthy group (P<0.05). Additionally, in
the <24 month age group, there were significant differences in the HRQOL between
patients with and without Kasabach-Merritt phenomenon (KMP) in physical, physical
symptoms, emotional and cognitive functioning (P<0.05). In the >24 month age
group, physical, emotional and social functioning were significantly different between

the patients with and without activity dysfunction (P<0.05).
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Conclusions: The findings presented here suggest that patients with KHE have a poor
HRQOL. KMP and activity dysfunction are risk factors for poor HRQOL in patients
with KHE. However, lesion size, lesion location and education level of the mother
and father were not related to the HRQOL.

Keywords: Kaposiform hemangioendothelioma; Kasabach-Merritt phenomenon;

Quality of life; PedsQL™ 4.0
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Introduction

Kaposiform hemangioendothelioma (KHE) is a rare, endodermic, aggressive and
borderline vascular tumor mainly occurring in infants and children [1]. The incidence
rate of KHE is 0.0091%o [2]. Approximately 70% of KHE cases are associated with
thrombocytopenia, coagulation factor depletion and severe anemia, known as the
Kasabach-Merritt phenomenon (KMP) [3]. In recent years, multiple lesions and
complex cases of KHE have been increasingly reported [4-8]. However, there is
currently no appropriate assessment of quality of life (QOL) in patients with KHE. It
is still unknown whether KHE affects the QOL in children with KHE and their
parents.

Health-related QOL (HRQOL) is a psychosocial response to a patient's disease and
treatment. The HRQOL is affected by the disease itself, treatment and long-term
complications. Quantitative assessments of QOL have resulted in substantial changes
in health measurements. We know that the QOL in normal children is related to family
economic status, the intimate relationship between family members, level of
socioeconomic culture development and the behavior concept of children's education.
Regarding the HRQOL in patients with KHE, we suspect that the frequency and
severity of disease onset, negative emotions such as anxiety and depression, an
insufficient understanding of the disease by parents or other factors may have an
effect and are worth exploring.

In the present study, we used the objective Pediatric QOL Inventory Version 4.0

(PedsQL™ 4.0) scale to evaluate patients with KHE, explore the impact of the disease
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on patients and understand the main factors affecting patients' HRQOL. In this way,
we assessed the HRQOL of KHE children and their parents as well as the main
influencing factors and developed targeted intervention measures to improve their
HRQOL.
Methods
Participants

The research was conducted in the Pediatric Surgery Department, West China
Hospital of Sichuan University and the Department of Children Preventive Health
Care, West China Second Hospital. Both hospitals are tertiary medical centers that
serve children referred by pediatricians and surgeons. This study was approved by the
ethics committees of the West China Hospital of Sichuan University and West China
Second University Hospital of Sichuan University. All procedures followed approved
research protocols. We recruited O- to 14-year-old children diagnosed with KHE at the
Department of Pediatric Surgery, West China Hospital of Sichuan University, and
coetaneous healthy children at the Department of Children Preventive Health Care,
West China Second Hospital, from January 2018 to July 2019. The parents of the
children enrolled in the study signed informed consent forms. All questionnaires were
completed and received at the time of enrollment.
Instruments

All children and parents were administered a questionnaire to assess the HRQOL.
The PedsQL™ 4.0 Chinese versions, which contain the Family Information Form

(FIF), Family Impact Module (FIM), Generic Core Scales (GCS) and Infant Scales,
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were assessed. The PedsQL™ 4.0 is a reliable and validated multidimensional
modular approach to measuring HRQOL in children and adolescents [9-12]. The
PedsQL™ 4.0 GCS consists of 4 functional domains, including physical, emotional,
social, and school functioning, and 4 different ages groups: 2-4 years (21 items), 5-7
years (23 items), 8-12 years (23 items), and 13-18 years (21 items). The PedsQL™
4.0 Infant Scales were used for children aged 1-12 months and 13-24 months. The
0-12 month scale contains 38 items, and the 13-24 month scale contains 45 items.
Both cover 5 functional domains: physical, physical symptom, emotional, social and
cognitive functioning. Each item is a question on the frequency of something
happening in the last month. KHE children and their parents were required to
complete the PedsQL™ 4.0 GCS or PedsQL™ 4.0 Infant Scales, PedsQL™ 4.0 FIF
and PedsQL™ 4.0 FIM. Healthy children and their parents needed to complete only
the PedsQL™ 4.0 GCS or PedsQL™ 4.0 Infant Scales and PedsQL™ 4.0 FIF. The
questionnaires for the age groups 1-12 months, 13-24 months and 2-4 years were
answered by parents, whereas the questionnaires for the age groups 5-7 years, 8-12
years and 13-18 years were answered by both the children themselves and their
parents. All questionnaires used a Likert-type scale, where O was never, 1 was almost
never, 2 was sometimes, 3 was often and 4 was almost always. Scores of 0-4 for each
item were converted to a 0-100 scale (0 = 100, 1 =75, 2 =50, 3 = 25, 4 = 0). Scores
for each item ranged from O to 100, and high scores indicated a good HRQOL.
Furthermore, questionnaires with incomplete basic information and more than half of

items missing were considered invalid.
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Procedures

Before completing the questionnaire, we obtained informed consent from the
parents and provided a good explanation of the purpose and significance of the
research. Under the supervision of trained physicians, when necessary, the staff
explained the study to the parents individually. The children themselves or their
parents filled in the general information and questionnaire items. Children who were
older than 5 years of age completed the PedsQL™ 4.0 scale module independently. In
addition, the clinical data of patients with KHE were reviewed after verification by 2
investigators.
Statistical analysis

The general characteristics of the patients with KHE are presented using descriptive
statistics. For quantitative data with a normal distribution, the mean + standard
deviation (SD) is presented. Independent sample #-tests were used for comparisons of
differences between groups. For quantitative data with a nonnormal distribution,
medians with interquartile intervals are presented. For categorical data, comparisons
between groups were performed using chi-square (y?) tests. P< 0.05 was considered to
be statistically significant. All statistical analyses were performed with SPSS 24.0
statistical software (SPSS Inc., Chicago, USA).
Results

In total, 182 questionnaires were distributed, and 177 questionnaires were
effectively recovered, with a recovery rate of 97.25%. A total of 177 children

participated in the study, including 91 patients with KHE (54 male, 37 female) and 86
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healthy children (47 male, 39 female). The mean age of the patients was 35.82 +41.27
months, and the mean age of the healthy children was 36.10+41.63 months.
According to the applicable scales, we divided the participants into two age groups
(age <24 months and age >24 months). Table 1 shows the baseline characteristics of
the children with KHE and those in the normal group. Age, gender, the relationship
between the respondents, and mother’s or father’s education level were not
significantly different between the KHE group and the control group.

The demographic details and clinical data of the KHE group are listed in Table 2.
Among the 91 study subjects, the average tumor diameter was 7.91+£4.32 cm. 48
(52.75%) patients had KMP, and 43 (47.25%) patients did not. The tumors were
located on the head, face or neck in 23 (25.27%) cases, trunk in 32 (35.16%) cases,
and extremities in 36 (39.56%) cases. Activity dysfunction in children with KHE was
reported in 32 (35.16%) cases, and 59 (64.84%) cases were not associated with
activity dysfunction. Some of the patients developed complications, including
decreased range of motion, severe pain, coagulation disorders, active organ bleeding,
etc.

The scores of each instrument in the patient group and healthy group are shown in
Table 3. We found no significant difference in the PedsQL™ 4.0 FIM scores for each
item between patients aged <24 months and patients aged >24 months (P>0.05).
There were significant differences in physical functioning, physical symptom
functioning and emotional functioning in the PedsQL™ 4.0 Infant Scales (P<0.05)

scores between the <24 months group and the healthy <24 months group. However,
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no significant difference was revealed in social functioning and cognitive functioning
(P>0.05). Interestingly, when we used the PedsQL™ 4.0 GCS to compare the patients
age >24 months with the healthy children aged >24 months, we found that physical,
emotional, social and cognitive functioning were significantly different (P<0.05).

Table 4 and Table 5 show the differences in the scores of each instrument between
the two patient subgroups (aged <24 months vs aged >24 months). In the <24 months
group, there were significant differences in the HRQOL between patients with and
without KMP in physical symptoms and physical and emotional functioning (P<0.05).
In the age >24 months group, the HRQOL for physical, emotional and social
functioning were significantly different between patients with and without activity
dysfunction (P=0.000, P=0.030, and P=0.012, respectively).

Discussion

In the present study, we mainly focused on the physical conditions and
psychological feelings of patients with KHE. We aimed to understand the influence of
KHE on the daily life of children and their families, as well as their satisfaction with
physiological, psychological and social adaptation functioning in patients and their
families under the influence of disease. We also analyzed the HRQOL influencing
factors to understand their real living conditions and internal feelings.

We found that patients with KHE had a lower HRQOL than those without. Patients
aged >24 months showed differences in all scored entries, especially social
functioning and cognitive functioning, compared with the normal control group.
Children's self-consciousness and the development of psychological functioning

10
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gradually develop as they get older. Two-year-old children usually enter kindergarten
and begin to develop social bonds with other children. However, because of their
sickness-induced absence from school, they may feel inferior and lose confidence,
ultimately resulting in a decline in performance. The disease duration of KHE may be
long, which may affect patients' mental health and daily life. Therefore, additional
efforts are needed to strengthen psychological support, reduce depression, and
improve enthusiasm for learning in patients with KHE.

Parents of children with infantile hemangioma (a benign vascular tumor) often feel
worried and anxious about their children's disease, especially parents of those with
lesions on the face or other body parts that are not generally covered with clothes [13].
However, in patients with KHE, we found that there was no significant difference in
the HRQOL among patients with different lesion locations. This may be because KHE
is a rare disease, and it is more difficult to treat than infantile hemangioma. These
reasons may aggravate parents' anxiety and worry regardless of where the tumor is
located. The prognosis of KHE was related to the tumor site, the degree of infiltration
and the presence of KMP. Some patients without KMP will later develop KMP. Some
patients with KMP will encounter further decreases in coagulation function. Patients
without KMP may even experience a decreased range of motion. The presence of
these complications suggests that the disease is progressing, and the morbidity rate
will increase. As a consequence, parents may be concerned not only about the risk of
disfigurement and the ridicule from other children but also about the child’s health

status itself. Therefore, it was not surprising that patients with KMP and activity

11
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dysfunction were associated with a relatively low HRQOL. Both factors affect
patients' HRQOL.

One major concern of patients’ parents is whether KHE can be effectively treated.
Due to the lack of standard therapy, standard diagnosis and standard treatment, many
patients with KHE do not receive appropriate treatment before referral [14]. In
general, the longer the disease progresses, the worse the HRQOL in children may be.
Consistent with our previous study, we revealed that musculoskeletal complications
occurred most commonly in older children [15]. The destructive growth patterns
associated with KHE and the infiltration of the muscles, connective tissues and joint
structures can cause pain and functional limitations, all of which may affect a patient’s
abilities to perform routine daily activities. The difference between a patient and their
peers can easily lead to the former experiencing negative social psychology, and
patients with KHE may have difficulty establishing harmonious social relations. In
addition, some children with effective initial treatment may later exhibit drug
resistance, disease relapse or side effects. Going back and forth between hospitals and
home greatly affects the physiological and psychological functioning of patients and
parents, which may result in a decline in the HRQOL of children. We found that if
KHE can be diagnosed at an early stage and in a timely manner, effective
interventions can be applied [16]. The incidence of complications and corresponding
side effects of long-term treatment can be reduced. Moreover, psychosocial trauma
can be prevented, and the long-term HRQOL of patients can be improved. If

necessary, medical staff should provide necessary psychological intervention

12
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measures for patients at different ages.

When we evaluated the HRQOL in patients with KHE, we found that patients and
their families had physical and psychological problems that affected their HRQOL. In
this regard, treatment intervention should be carried out early. The improvement in the
QOL can be used as a reference index to evaluate the therapeutic effect.

However, lesion location and the education level of the mother or father were not
related to the HRQOL. Mothers are often the primary caregivers of children, and their
emotional and psychological fluctuations can directly affect the psychological
behavior of children. Although there was no statistical significance in the comparison
of the educational experiences of mothers or fathers, it is interesting to note that the
QOL scores of mothers with a primary education or higher were lower than those of
mothers with only a secondary education. This may be due to the possibility that
mothers with less than a primary education had insufficient knowledge of KHE, and it
was difficult to obtain support and information related to the disease. Therefore, the
cognitive function and psychological state of the child continue to deteriorate, leading
to a decline in the HRQOL. However, mothers who obtain a higher education usually
try to balance work and family and lack communication with their children, making it
difficult for the children to receive appropriate nursing care and psychological care.
Additionally, paying extra attention to a sick child consumes a mother's energy. The
mother may be prone to excess anxiety, leading to a serious decline in the HRQOL.

Finally, we found that KMP and activity dysfunction were risk factors for a poor
HRQOL in patients with KHE. For patients with these complications, good and

13
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targeted medical guidance and instructions can help them adjust their psychosocial
and emotional conditions.
Conclusions

The findings presented here suggest that KHE can influence the HRQOL in young
patients and their parents. Patients with KHE and their parents generally have a poor
HRQOL. Our results suggest that the combined use of the PedsQL™ 4.0 Infant Scales,
FIM and GCS is sufficient to evaluate QOL in children with KHE. In addition, our
study provides novel findings that KMP and activity dysfunction are risk factors for
HRQOL and life satisfaction. We hope that future multicenter, prospective data from a
large sample will be collected to support and extend these findings, with the aim of

improving the HRQOL in patients with KHE.
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KHE: Kaposiform hemangioendothelioma; HRQOL: health-related quality of life;
KMP: Kasabach-Merritt phenomenon; QOL: quality of life; PedsQL™ 4.0: Pediatric
Quality of Life Inventory Version 4.0; FIF: Family Information Form; FIM: Family

Impact Module; GCS: Generic Core Scales; SD: standard deviation
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