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Abstract

Introduction: This study aimed to analyse and summarize the clinical char-
acteristics and prognosis of children with hepatoblastoma (HB) recurrence.
Material and methods: From January 2009 to June 2018, the clinical data
of 55 children with HB, who had recurrence after complete remission (CR),
were collected and analysed.

Results: Of the 55 patients, the median duration of follow-up was 65
months, the median interval from CR to the first recurrence was 3 months,
and the event-free survival (EFS) times were 42.00 +4.72 months. For sites
of recurrence, 24 patients had lung recurrence only, 6 patients had liver
recurrence only, 18 patients had recurrence in both the liver and lung, and
7 patients had recurrence in other sites of the body (6 cases of brain and
1 case of mediastinum). The overall 5-year survival rate of 55 cases was
47.4% and the 5-year disease-free survival rate was 37.3%. According to
the treatment after recurrence, the patients were divided into the combined
treatment group (chemotherapy combined with surgery, 41 cases) and the
chemotherapy alone group (14 cases). The 3-year overall survival rates were
75.2% and 17.1%, respectively, with statistical difference y?= 28.441, p <
0.001. The EFS time and the 3-year EFS rate of the 2 groups was 55.04 +4.10
months vs. 32.63 +4.34 months; 70% vs. 55.7%, with significant difference
¥2 = 3.328, p = 0.0068.

Conclusions: The prognosis of recurrent HB is poor. The main sites of recur-
rence were lung and liver. After recurrence, chemotherapy combined with
surgery can improve prognosis, and complete remission can be achieved.

Key words: hepatoblastoma, metastatic, recurrence, prognosis.

Introduction

Hepatoblastoma (HB) is the most common primary malignant liver tu-
mour in children, accounting for more than 1% of paediatric cancer cases
[1]. HB usually occurs before the age of 3 years. The incidence of HB
has steadily increased over the last 3 decades. Between 2006 and 2010,
according to US Surveillance, Epidemiology and End Results data, the in-
cidence rates were 9.4 cases per million children < 1 year of age and 5.5
cases per million children 1-4 years of age, with markedly reduced rates
beyond the age of 5 years [2]. The reason for this increasing incidence
remains unknown; however, the increased survival rate of premature in-
fants with very low birth weight related to HB is thought to be a possible
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reason [3]. In Japan, children with a birth weight of
under 1000 g are 15 times more likely to develop
HB than normal birth weight children [4], and oth-
er data have confirmed that the incidence of HB
in premature infants with very low birth weight
is high [5]. Younger age at diagnosis appears to
confer a superior prognosis; conversely, the risk
for adverse prognostic events rises continuously
with increasing age. So the importance of age was
a prognostic factor for the outcome of patients
with HB [6].

Semeraro et al. have reported a multicentre ret-
rospective study and found that recurrence cases
accounted for approximately 12% of HB cases. Lo-
cal recurrence of the liver was found in 21 (36%)
cases, pulmonary metastasis and recurrence were
found in 32 (55%) cases, and recurrence in other
sites in the body was found in 5 (9%) cases. Recur-
rence in other sites included the peritoneum (n = 4)
and the central nervous system (n = 1) [7]. The
interval of local recurrence of the liver was shorter
(10 months), and the interval of the recurrence of
other sites was longer (20 months) [7].

With the development of neoadjuvant chemo-
therapy and surgery, the overall survival rate of
HB has reached approximately 70% [8, 9]. Positive
PRE-Treatment EXTent of tumour (PRETEXT) anno-
tation factors are important for the risk stratifica-
tion [10]. These include V (all 3 hepatic veins and/
or intrahepatic inferior vena cava are involved);
P (the left and right portal veins are involved);
E (continuous extrahepatic tumour spreading
areas, e.g. transverse diaphragm membrane,
adjacent organs); F (multifocal tumour); R (tu-
mour rupture); M (distant metastasis, usually in
the lung); and low a-foetal protein (AFP) levels
(< 100 ng/ml or 100-1000 ng/ml, indicating
that AFP level is increased in infants). Patients in
PRETEXT class IV aged 3—-7 years have a poor prog-
nosis, and in all PRETEXT classes, patients over
8 years old have worse prognoses than younger
patients [11, 12]. When tumours are responsive,
chemotherapy can be used to render recurrent
patients resectable, so successful treatment of
recurrent HB relies largely on surgical resection
[13]. Outcomes of the Patients With Relapsed
Hepatoblastoma Enrolled on Children’s Oncology
Group (COG) Phase | and Il Studies showed that
new approaches were needed to better investi-
gate promising new agents for incorporation into
treatment strategies, and that standardized re-
sponse criteria were needed [14].

So, the treatment of advanced and recurrent
HB remains difficult. A study reported that the re-
currence rate of HB was 11% (59/524) and found
liver and lung to be the most common sites of HB
recurrence (53/59); the main factors associated
with a good outcome were PRETEXT group I-lII at

diagnosis, a high AFP level at relapse, and relapse
treatment including both chemotherapy and sur-
gery [7]. A study on the recurrence of HB in the
lung alone indicated that pulmonary tumour re-
section improved prognosis [15]. The prognosis
of recurrent HB is poor [16, 17]. In the Interna-
tional Childhood Liver Tumours Strategy Group
(SIOPEL) study 1-3, 59 children with recurrent HB
had the best results if the tumour was suitable
for surgery; the 3-year disease-free survival rate
of children receiving chemotherapy and surgery
was 34%, and the overall survival rate was only
43% [7]. Because the incidence of HB is low and
recurrence is rare, more analysis and summary
of recurrence cases are needed. In this study, the
clinical characteristics and outcome of 55 cases
of HB recurrence were analysed, and the high-risk
factors affecting prognosis were analysed and
summarized.

Material and methods
Clinical data

Detailed clinical data of 55 cases of HB with re-
currence after complete remission (CR) admitted
to the Department of Pediatrics, Beijing Tongren
Hospital Affiliated to Capital Medical University
from 1 January 2009, to 30 June 2018 were col-
lected. All the patients were accurately diagnosed
with HB by pathology of excised liver tumour tis-
sue samples. All the patients met the diagnostic
criteria of a recurrent case, and the criteria of HB
recurrence included the following: histological-
ly confirmed, definite radiographic evidence and
serum AFP increased for 3 consecutive periods in
4 weeks [18]. The patients were divided into 2
categories based on histological characteristics:
epithelial type (foetal type, embryonic type, mixed
epithelial type, small cell undifferentiated type,
macrotrabecular, and cholangioblastoma type) and
mixed epithelial and mesenchymal type [19, 20].

Classification and grouping

According to PRETEXT classification and the
COG stage system before treatment, the patients
were staged [21, 22], and grouped according to
the risk factors of initial diagnosis [23].

Therapeutic methods

The combined treatment programs were main-
ly chemotherapy and surgery according to a previ-
ous procedure [18]. The chemotherapy regimens
were mainly those recommended by the consen-
sus of Chinese multi-disciplinary experts in the
diagnosis and treatment of HB in China [18]. The
specific chemotherapy regimens were C5VD (cis-
platin 90 mg/m? Day 1 + 5-fluorouracil 300 mg/m?
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Day 2-3 + vincristine 1.5 mg/m? Day 1 + pira-
rubicin 25 mg/m? Day 2-3), PLANDO (cisplatin
80 mg/m?Day 1, 8 + pirarubicin 30 mg/m?Day 8, 9),
and ICE (ifosfamide 1.5 g/m? Day 1-3 + carboplatin
450 mg/m? Day 1 + etoposide 100 mg/m? Day
1-3). If the chemotherapy regimen was not ef-
fective, it was replaced by the following regimen:
(pirarubicin 25 mg/m? on Day 1-3 + cyclophos-
phamide 800-1,000 mg/m? Day 1 + cisplatin
20 mg/m? Day 1-5), (pirarubicin 25 mg/m? Day
1-3 + etoposide 100 mg/m? Day 1-4 + cisplatin
20 mg/m? Day 1-5), (ifosfamide 300 mg/m? Day
1-2 + pirarubicin 25 mg/m? Day 4-5 + etoposide
100 mg/m? Day 1-3 + carboplatin 400 mg/m?
Day 3), (vincristine 1.5 mg/m? Day 1 + irinotecan
50 mg/m? Day 1-5 + cyclophosphamide 250 mg/
m?2 Day 2—4 + cisplatin 20 mg/m? Day 1-5). Because
of the toxicity of doxorubicin, we used pirarubicin
instead of doxorubicin in the regime of C5VD.

Multiple recurrence cases were treated with
bevacizumab. A time period of 21-28 days was
regarded as a chemotherapy cycle. A serum AFP
test, routine blood test, biochemical routine test,
and electrocardiogram were conducted every cy-
cle, and the primary and metastatic lesions were
evaluated every 2 chemotherapy cycles. The op-
eration procedures included resection of tumours
in the liver and lungs. The family members of the
children were informed and provided informed
consent for all examinations and treatments. The
study was approved by the Medical Ethics Com-
mittee of Beijing Tongren Hospital.

Determination of therapeutic effect and
prognosis

Therapeutic effects were determined according
to the following criteria [18]: For completely re-
mission (CR): all target lesions disappeared com-
pletely. The physical examination and computed
tomography (CT) or magnetic resonance imaging
(MRI) revealed that the tumours had disappeared
completely, and AFP was normal for more than
4 weeks. The normal range of AFP varies with
age. If AFP increases 3 times in a month, it is de-
fined as an increase. For partial remission (PR),
tumours were reduced by > 50%, there was no
evidence of new onset or disease progression.
For stable disease (SD), tumours were reduced by
< 50%, and there was no evidence of tumour en-
largement or new lesions. For disease progression
(PD), tumours increased by > 25%, or there were
new tumours, or AFP levels increased. Recurrence
(1) was confirmed by biopsy, (2) there was clear
imaging evidence, and the serum AFP level in-
creased 3 times within 4 weeks. The deadline for
follow-ups was 31 December 2019, or the time
that the child died. The survival time was subse-
quently calculated.

Ethics
Ethics approval Number: TRECKY2019-033.

Statistical analysis

Statistical analysis of the data was conducted
using statistical software SPSS 21.0. Measure-
ment data were expressed as mean + standard
deviation (x + SD). Count data were expressed as
percentages (%) and were compared between the
groups using a y? test. The Kaplan-Meier method
was used for prognosis analysis, and the surviv-
al rate curve was drawn. Univariate analysis of
prognosis was conducted using a Log-rank test.
High-risk factors affecting prognosis were anal-
ysed using a Cox regression analysis. P < 0.05 was
considered statistically significant.

Results
Clinical characteristics

Of the 55 cases of recurrent HB, the median age
of onset was 20 months (1-1-141 months), and
the median interval from CR to the first recurrence
was 3 months (1-12 months). One-month-old chil-
dren with PRETEXT stage Il at first diagnosis were
treated with 2 cycles of preoperative chemothera-
py (C5VD*2). The tumour was resected when it was
significantly reduced after chemotherapy. Children
with epithelial embryonic type were treated with
4 cycles of chemotherapy (C5VD*4) after surgery.
After stopping treatment for 4 months, children
with lung relapse alone were treated with 4 cycles
of chemotherapy (PLANDO*2, ICE*2). Metastasis
resection was performed when the lung lesion was
reduced, and 3 cycles of chemotherapy were per-
formed after surgery to reach complete remission
(ICE*3). The median AFP value from CR to the first
recurrence was 650 ng/ml (27-28,000 ng/ml). Of
the 55 cases, 24 had lung recurrence alone, 6 had
liver recurrence alone, 18 had recurrence in both
the liver and lung (3 had recurrence simultaneously
in both the liver and lung, and the remainder had
recurrence in both the liver and lung successively),
and 7 had recurrence in other parts. The resection
margin of the 6 liver recurrences alone showed
that 3 cases were negative and 3 cases were posi-
tive, and the PRETEXT stage of these patients were
5 cases of stage IV and 1 case of stage Il at the
time of initial diagnosis. The 6 cases were given
liver mass resection after neoadjuvant chemother-
apy. There were 4 cases given liver surgery twice,
1 case given liver surgery 3 times, and 1 case given
liver surgery once. After recurrence, there were be-
tween 0 and 33 chemotherapy cycles, and the me-
dian number of chemotherapy cycles was 11. The
clinical characteristics of the 55 cases of recurrent
HB are shown in Table I.
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Table 1. Clinical features of 55 children with recurrent hepatoblastoma

Clinical characteristics Cases (n, %) Clinical characteristics Cases (n, %)

Gender: AFP was present at the first relapse: 55
Male 37,67.27 < 100 ng/ml 1,1.82
Female 18, 32.73 > 100 ng/ml 54,98.18

Age [years]: Treatment after recurrence:
<3 38 69.09 Chemotherapy combined with surgery 41, 74.55
>3 17 30.91 Chemotherapy alone group 14, 25.45

Pathological types: Recurrence of different sites:

. R Li [ 6, 10.91
Epithelial type: 37,67.27 ver alone
Lung alone 24 ,43.64
Pure foetal type 1,1.82
Liver and lung 18, 32.73
Embryonal type 4,7.27 -
Brain 6, 10.91
Mixed epithelial type 32,58.18
P P Lung and brain 5,9.09
Small cell undifferentiated type 0 Brain alone 1. 1.82
Giant beam type 3,545 Lung and mediastinum 1,1.82
Mixed epithelium and mesenchyme 18, 32.73 Chemotherapy cycles after recurrence:

PRETEXT stages at initial diagnosis: <6 cycles 14, 74.55
Stage Ill 11,20 > 6 cycles 41, 25.45
Stage IV 44, 80 Chemotherapy results of the first lung 24, 100

COG stages at initial diagnosis: recurrence alone:

Stage Ill 23 4182 Complete remission 5,20.83
Stage IV 32,58.18 Partial remission 13, 54.17
N Stable disease 1, 41.67
Type of liver tumour:
- Disease progression 5,20.83
Unifocal 34,61.82
Prognosis of lung recurrence alone: 24,100
Multifocal 21,38.18 —
Complete remission 17,70.83

Lung metastasis:

Death 7,29.17
Existing at initial diagnosis 32,58.18 Prognosis of liver recurrence alone: 6, 100
Not existing at initial diagnosis 16, 29.09 Complete remission 1,16.67

Type of lung metastasis: 55 Death of HB 3,50
Unifocal 2,3.64 Death for other reason 2,33.33
Multifocal 53,96.36 Prognosis of all recurrence cases:

Recurrent: Death 27,49.09
1 time 28,5091 Complete remission 27, 49.09
2 times and more 27,49.09 Partial remission 1,1.82

PRETEXT — Pretreatment Extension, COG — Children’s Oncology Group, AFP — a.-fetoprotein.

Prognosis analysis

All patients were followed-up until 31 December
2019. The duration of the follow-up was 12-150
months, and the median duration of follow-up was
65 months. Of the 55 children, 27 died (1 died of
myelodysplastic syndrome, who received the same
chemotherapy regimen at first diagnosis and relapse
periods, though the HB tumour was completely re-
lieved). Twenty-eight children survived; 27 of them
achieved CR, and 1 achieved PR. The patient with PR
was diagnosed at the age of 6.5 years and relapsed
after CR for one month. The patient had a venous
tumour thrombus and her lung lesions were not ful-

ly controlled. She had been receiving chemotherapy
and was still alive when we reported. The survival
time was 65.61 +5.77 months. The overall 3-year
survival rate was 61.1%, and the overall 5-year
survival rate was 47.4% (Figure 1). For the 55 chil-
dren, the event-free survival times were 42.00 +4.72
months, and the 3- and 5-year event-free survival
rates were 58.2% and 37.3%, respectively (Figure 2).

Prognosis analysis of different sites
of recurrence

The patients were divided into 4 groups accord-
ing to the different sites of recurrence: the lung re-
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Figure 1. The overall survival curve of the 55 recur-
rence cases

currence alone group, liver recurrence alone group,
liver and lung recurrence group, and recurrence in
other sites group. The prognoses of recurrence in
different sites were compared. The survival time
of the four groups was 84.88 +8.18 months, 34.67
+4.73 months, 45.02 +5.95 months, and 37.50
+7.31 months, respectively; the 3-year survival
rates of the 4 groups were 75%, 33.3%, 51.9%, and
42.9%, respectively. The differences between the
4 groups were statistically significant (x?> = 8.105,
p = 0.044), and the lung recurrence alone group had
the best prognosis. The prognosis of the liver recur-
rence alone was the worst group. Four cases of the

1.0 |
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0.6

0.4

Event free survival rate
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T
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Survival time [months]
Group —1 Recurrent HB cases —— Recurrent HB cases-delete

Figure 2. The event-free survival curve of the
55 recurrence cases

group died due to recurrence, 1 case died of a second
tumour, and 1 case died of respiratory failure (Fig-
ure 3). The event-free survival time and 3-year event-
free survival rates of the 4 groups were 84.88 +8.18,
33.67 +4.14, and 38.23 +4.69, 35.29 +6.36 months,
and 75%, 33.3%, 44.4%, and 28.6%), with statistical
difference x? = 14.600, p = 0.002 (Figure 4).

Prognosis of different treatments after
recurrence

After recurrence, 41 patients were treat-
ed with chemotherapy and surgery; these pa-
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0 20 40 60 80 100 120 0 20 40 60 80 100 120
Survival time [months] Survival time [months]
Group —1Recurrent of lung 1 Recurrence of liver Group —r1Recurrent of lung 1 Recurrence of liver
Both liver and lungs recurrences ——1Recurrence in other sites Both liver and lungs recurrences 1 Recurrence in other sites
—— Lung recurrence-deletion — Liver recurrence-deletion —— Recurrence of lung — delete  —— Recurrence of liver — delete
Recurrence in liver and lungs-deletion Both liver and lung recurrence — delete
—+ Other sites recurrence-deletion —+— Recurrence in other sites — deletion
Figure 3. The overall survival curve of the 4 groups Figure 4. The event-free survival curve of the
with different sites of recurrence 4 groups with different sites of recurrence
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tients were regarded as the combined treat-
ment group. Fourteen cases were treated with
chemotherapy alone and were regarded as the
chemotherapy alone group. The survival time of
the combined treatment group was 78.04 +6.13
months, and the survival time of the chemo-
therapy alone group was 22.97 +3.17 months.
The 3-year overall survival rates were 75.2%
and 17.1%, respectively. The difference between
these 2 groups was statistically significant
(x*= 28.441, p < 0.001), and the prognosis of
the combined treatment group was significant-
ly better than that of the chemotherapy alone
group (Figure 5). The event-free survival time of
the chemotherapy group and combined treat-
ment group was (32.63 +4.34 months vs. 55.04
+4.10 months, respectively), and the 3-year
event-free survival rate was (55.7% vs. 70%,
respectively), and there was a significant differ-
ence between the two groups (> = 3.328, p =
0.0068) (Figure 6).

Of the 24 cases of lung recurrence alone,
5 patients were treated with chemotherapy alone,
and 19 patients were treated with chemotherapy
combined with surgery during initial treatment.
The survival time and overall 3-year survival rate
of these 2 groups were 16.20 +1.77 months vs.
102.95 +4.92 months and 0% vs. 94.7%, respec-
tively. The differences between these 2 groups
were statistically significant (x> = 22.107, p <
0.001). The combined treatment for lung recur-
rence alone had the best prognosis, and the over-
all 3-year survival rate was 94.7%. The survival
curves are shown in Figure 7.
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0.4 A

Cumulative survival rate
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T T T T T T T
0 20 40 60 80 100 120
Survival time [months]
Group —r1Chemotherapy alone after recurrence
—1Combined treatment group after recurrence
—— Chemotherapy alone after recurrence — deletion
—+ Combined treatment group after recurrence — deletion

Figure 5. The overall survival curve of the 2 groups
with different treatment after recurrence

Prognosis analysis of different pathological
types

Of the 55 cases of recurrent HB, 37 patients
had epithelial type HB, and 15 of these patients
died. Eighteen patients had mixed epithelial and
mesenchymal type HB, and 12 of them died. The
epithelial type survival time was 73.93 +6.82
months, and the survival time of mixed epithelial
and mesenchymal type was 41.31 +6.54 months.
The overall 3-year survival rates were 64.8% and
46.3%, respectively. The difference between these
2 groups was statistically significant (y?= 4.672,
p = 0.031) (Figure 8). The event-free survival time
and 3-year event-free survival rate were 66.60
+6.66 months vs. 38.01 £5.95 months; 46.1% vs.
38.9%, respectively; there was a significant differ-
ence between the 2 groups (x? = 5.162, p = 0.023)
(Figure 9). The prognosis of epithelial type was
better than that of mixed epithelial and mesen-
chymal type.

Prognosis and interval from CR to the first
recurrence

The patients were divided into 2 groups based
on the interval from CR to the first recurrence:
a < 6 months group and a > 6 months group. The
survival time and total 3-year survival rate of
the 2 groups were 60.60 +6.33 months vs. 80.58
+9.38 months and 53.2% vs. 87.5%, respectively.
The differences between the 2 groups were not
statistically significant (y>= 3.173, p = 0.075) (Fig-
ure 10). The event-free survival time and 3-year
event-free survival rate of the 2 groups were 52.88
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Survival time [months]
Group —r1Chemotherapy alone group after recurrence
—1Combined treatment group after recurrence
—+— Chemotherapy alone group after recurrence — delete
—+— Combined treatment group after recurrence — delete

Figure 6. The overall survival curve of the 2 groups
with different treatment after recurrence
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Figure 7. The overall survival curve of 2 different

treatment groups with lung recurrence alone
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Figure 9. The event-free survival curve of epithelial
type and mixed epithelial and mesenchymal type

+5.72 months vs. 80.58 +9.38 months and 50%
vs. 87.5%, with statistical difference between the
2 groups (x? = 4.776, p = 0.029) (Figure 11).

Analysis of other factors and prognosis

The results of the age of onset, gender, PRETEXT
classification, COG stage, serum AFP level at the
time of first recurrence, and the recurrence fre-
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Figure 8. The overall survival curve of epithelial
type and mixed epithelial and mesenchymal type
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—delete
Figure 10. The overall survival curve of different in-
terval time from CR to the first recurrence

quency on prognosis are shown in Table Il. There
was no statistical difference between all factors
on prognosis.

Four factors influencing prognosis (recurrence
site, pathological classification, the interval from
CR to the first recurrence, and treatment after
recurrence) were included in the Cox regression
equation. The overall results of the model were: >
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Figure 11. The event-free survival curve of different
interval time from CR to the first recurrence

= 27.710, p < 0.001, and the regression equation
showed a statistical significance. Treatment after
recurrence was included in the regression equa-
tion when other factors remained unchanged. The
risk of death was 0.155 times higher in the re-
lapsed patients treated with chemotherapy alone
than in the patients who underwent combined
treatment (RR = 0.155, 95% Cl: 0.06-0.399). The
results of the Cox regression analysis are shown
in Table Il.

Discussion

As is known, the classic risk factors of HB treat-
ment failure are as follows: PRETEXT stage IV, dis-
tant metastasis, older age at the time of diagnosis,
low AFP levels, vascular involvement, and the type
of small cell undifferentiated pathologically [6]. Of
the 55 recurrent cases reported in our study, local
recurrence of the liver was found in 24 (43.63%)
cases, pulmonary metastasis and recurrence were
found in 42 (76.36%) cases, brain metastasis
and recurrence was found in 6 (10.91%) cases,
and recurrence in the mediastinum was found in
1 (1.82%) case. These are similar to the recurrence
sites reported in the literature; however, the pro-

Table Il. Results of single-factor analysis affecting prognosis for HB relapse

Factor Group Number of deaths/total %2 P-value
Age < 3years 18/38 0.033 0.857
> 3 years 9/17
Gender Male 20/35 2.573 0.109
Female 7/20
PRETEXT Stage at initial Stage IlI 3/11 1.458 0.227
diagnosis
Stage IV 24/44
COG Stage at initial Stage IlI 11/23 0.519 0.471
diagnosis
Stage IV 16/32
AFP value at relapse < 100 ng/ml 0/1 0.768 0.381
> 100 ng/ml 27/54
Recurrence times Relapse once 13/28 0.001 0.971
Repeated recurrence 14/27
Table IlI. COX regression analysis results
Influence factor P-value RR 95% ClI
Low value High value
Recurrence of different sites 0.133 1.335 0.916 1.947
Pathological type 0.794 0.886 0.359 2.190
Time to complete remission to the first 0.689 1.136 0.609 2.117
recurrence
Treatment after recurrence < 0.001* 0.155 0.060 0.399
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portion of cases with pulmonary recurrence and
central nervous system recurrence was higher
than in previous reports in the literature [14]. In
the present study, the prognoses of the 55 cases
were analysed according to the site of recurrence.
The results showed that the lung recurrence alone
group had improved survival, with 75% surviving
at 20 months following diagnosis of relapse. The
prognosis of this group given combined treatment
was better than that of the chemotherapy alone
group. In our retrospective study, the results of the
Cox regression analysis revealed that treatment
was the only high-risk factor for the prognosis of
patients with recurrent HB. In the present study,
the overall 3-year survival rate of patients was
75.2% after combined treatment with surgery and
chemotherapy. This figure is significantly higher
than the numbers reported in the previous liter-
ature [14]. The interval of recurrence time of this
group is shorter than that reported in other liter-
ature, which may be because there were 24 cases
of liver recurrence, and PRETEXT stage IV accounts
for the majority of this group. It is thought that, in
this retrospective analysis study of a single centre,
there were more cases of pulmonary metastasis,
and 41 patients were treated with chemotherapy
combined with surgery.

Meyers et al. reported that 20 patients with
pulmonary relapse had salvage chemotherapy;
13 also had thoracotomy and pulmonary me-
tastasectomy or thoracotomy and biopsy. Only
4 of 13 were long-term survivors. Hence, the
review suggests that thoracotomy should be
used cautiously in the management of pulmo-
nary relapse and perhaps more aggressively in
the management of metastases present at di-
agnosis and which persist after neoadjuvant
chemotherapy [24]. However, Shi et al. analysed
and summarized 10 cases of HB with pulmonary
recurrence alone reported in the literature from
2005 to 2014, and their results revealed that all
10 cases were treated with lung tumour resec-
tion. The median follow-up time of 8 cases was
18.5 months, and all cases achieved CR (8/10,
80%). Two cases died due to metastasis and re-
currence of other sites in the body [15]. There are
other reports showing that the combined treat-
ment with chemotherapy and surgery were the
main therapy for pulmonary metastasis [25, 26].
The prognosis of patients with pulmonary recur-
rence alone was good following surgery. In our
study, the overall 3-year survival rate of patients
in the lung recurrence alone group was 94.7%
after combined treatment with surgery and che-
motherapy. The prognosis was better than that
reported in the literature [15], which is thought
to be related to the large number of patients who
underwent pulmonary surgery.

A review of studies on COG | and Il did not iden-
tify promising drugs for the treatment of recurrent
HB [13]. Therefore, it is urgent that an effective
therapeutic regime is found. In the present study,
the overall 3-year survival rate of the relapsed pa-
tients receiving chemotherapy only was 17.1%.
Chemotherapy is recommended for patients with
pulmonary recurrence first; if there are still resid-
ual lesions after chemotherapy, the tumours can
be surgically removed [15]. In the present study,
a case of multiple recurrences in the lung was
treated with routine chemotherapy, bevacizum-
ab, and surgery. The effect of this comprehensive
treatment for this case was good, and CR was
achieved. The review reported that there were
2 cases with more than 4 pulmonary metastases,
who received CR. And after chemotherapy alone,
there were 4 nodules that reappeared at the loca-
tion of the treated nodule, compared to none after
resection [15].

Liver transplantation should be considered for
patients as followed [27-29]. After neoadjuvant
chemotherapy, the patients are assessed as POST-
TEXT stage IV, or POST-TEXT stage Il accompanied
with hepatic veins or inferior vena cava, or pa-
tients with blood vessel involvement and liver sur-
gery will affect the blood supply of the remaining
liver. There are no extrahepatic lesions and distant
metastases after surgical resection or chemother-
apy. For children with extrahepatic lesions at the
time of diagnosis, if the lesions are completely re-
moval, liver transplantation is also feasible.

Although the overall survival has improved re-
cently [30], the 5-year survival rate is related to
the staging and site of recurrence. In the present
study, the overall 3-year survival rate of patients
with liver recurrence alone was only 33.3%,
which was significantly lower than the progno-
sis of patients with pulmonary recurrence. All
patients with liver recurrence did not receive
liver transplantation in the present study. Other
classic factors affecting prognosis were analysed
and compared. The results showed that both the
recurrence interval and the pathological classi-
fication had a significant effect on prognosis.
A Cox regression analysis revealed that these
2 factors were not high-risk factors for prog-
nosis; therefore, the sample size should be ex-
panded to clarify the importance of prognosis
evaluation. A statistical analysis of age, gender,
recurrence frequency, and AFP level at recur-
rence on prognosis revealed no significant effect
on prognosis.

This article is a retrospective analysis. Most of
the patients admitted to our hospital when the
treatment effect in other hospitals was not good
after recurrence. Some patients were first seen in
our hospital after relapse. This will lead to small
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errors in chemotherapy regimens and efficacy
evaluations.

In conclusion, different recurrence sites of HB
have different prognoses. In this study, although
the group with lung recurrence alone had the best
prognosis, the prognosis of patients treated with
chemotherapy combined with surgery after recur-
rence was good, and patients with a longer inter-
val from CR to the first recurrence also had a good
prognosis using univariate analysis. However, the
results of the Cox regression analysis show that
combined treatment was the main risk factor af-
fecting prognosis. Early detection of recurrence
and combined treatment with chemotherapy and
surgery can achieve CR and improve prognosis.
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