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Abstract

Objective. To evaluate the effectiveness of Jian Pi Li Qi (JPLQ) decoction in improving quality of life of patients with
hepatocellular carcinoma (HCC) following transcatheter arterial chemoembolization (TACE). Methods. A randomized,
double-blind, placebo-controlled trial was conducted. A total of 150 patients with HCC were randomly assigned into 3
groups. Groups were designed as follows: neither herbal medicine nor placebo administration (group A), placebo treatment
(group B), and JPLQ decoction treatment (group C). The measurement methods of the observed outcomes include MD
Anderson Symptom Inventory—Gastrointestinal module, armpit temperature, and laboratory tests. Results. Among the 140
patients studied, the 12 symptoms rated as most severe, which characterize postembolization syndrome (PES), were fever,
pain, fatigue, nausea, disturbed sleep, distress, lack of appetite, drowsiness, dry mouth, vomiting, constipation, and feeling
bloated. All these increased significantly (all P < .05) after TACE; 7 symptoms, including fever, pain, fatigue, lack of appetite,
drowsiness, dry mouth, and constipation (all P < .05), were found to be relieved significantly by JPLQ. JPLQ also improved
the liver function damage caused by TACE. Conclusion. JPLQ decoction may be an effective modality to relieve PES and
protect liver function in patients with HCC after TACE.
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Introduction PES after TACE ranges from 60% to 80%.> PES usually has
a manifestation and duration of action of approximately 1 to
2 weeks. It is widely considered as self-limited; however, it
still remains the major reason for hospitalization and reduc-
tion in the quality of life (QOL) of patients.* Although anti-
pyretic analgesics, antiemetics, and cytoprotection agents
may relieve these symptoms, the combination of too many

drugs will exacerbate the metabolic load of the liver. Thus,

Hepatocellular carcinoma (HCC) is the fifth most common
malignancy and the third most common cause of cancer-
related deaths in the world." For patients with HCC in the
carly stage, surgical resection and liver transplantation are
effective treatments. Unfortunately, most patients with HCC
are diagnosed at an intermediate to advanced stage, with few
effective therapies available at this point. Transcatheter arte-
rial chemoembolization (TACE) is the recommended treat-
ment modality for intermediate-stage HCC (Barcelona Clinic
Liver Cancer stage B).

Postembolization syndrome (PES), characterized by a
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series of symptoms, including fever, nausea, vomiting, loss
of appetite, abdominal pain, and liver function impairment,
is the affiliated complication of TACE. The incidence of
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a systematic approach to preventing and treating the PES is
necessary.

Traditional Chinese medicine Jian Pi Li Qi (JPLQ)
decoction is one of the most commonly used prescriptions
in our hospital. A previous study has indicated that JPLQ
decoction improved the liver function and immune function
impairment in vivo caused by chemotherapy.’ A retrospec-
tive study also showed that JPLQ decoction could improve
the efficacy and relieve the side effects of TACE for patients
with unresectable primary liver cancer.’ Therefore, we
designed a randomized, double-blind, placebo-controlled
trial to confirm whether JPLQ decoction could prevent and
treat the PES caused by TACE.

Methods
Patient Eligibility
Inclusion Criteria

1. Patients with histologically or cytologically docu-
mented or radiographically diagnosed unresectable
primary HCC who were candidates for TACE were
included. Radiographic diagnosis needed typical
findings of HCC by a radiographic method—that is,
on multidimensional dynamic CT, CT hepatic arteri-
ography/CT arterial portography, or MRI.

2. Patients should not have received any herbal medi-
cine and systemic treatment in the past 2 weeks.

3. The Eastern Cooperative Oncology Group
Performance Status score had to be from 0 to 1.

4. Patients had to have compensated liver function
(Child-Pugh class of A or B).

5. Patients had to have a life expectancy of at least 3
months.

6. Patients had to sign the informed consent form.

Exclusion Criteria

1. Those not meeting the inclusion criteria above were
excluded.

2. Patients who received combinations of medications
that could potentially affect the indices for observa-
tion of evaluation during the trial were also excluded.

According to the inclusion and exclusion criteria, patients
were recruited between May 2010 and October 2012.

Study Design

A randomized, double-blind, placebo-controlled trial was
performed in this study. Eligible patients enrolled by the
investigators received a patient number and were randomly
assigned to receive neither herbal medicine nor placebo
(group A), placebo treatment (group B), or JPLQ decoction

treatment (group C). Random assignment was generated by a
statistician via a computer-generated random number (using
SPSS 19.0 statistical software for Windows). The statistician
made up a series of sealed envelopes with random numbers
that specified group assignment. Every eligible participant
obtained an envelope from the statistician before admission
to the treatment groups. The envelope was then opened by a
nurse. After that, the nurse telephoned the statistician for
group assignment. The details of the assignment and admin-
istration were unknown to any of the investigators. All study
personnel and participants were blinded to treatment assign-
ment during the study. Only the study statistician could see
unblinded data but could not have any contact with study par-
ticipants. The study protocol was evaluated and approved by
the Human Research and Ethics Committee for Clinical
Studies of Fudan University Cancer Center.

Interventions

TACE Procedure. The TACE procedures, using the Seld-
inger technique, were performed by the same group of doc-
tors in the Department of Integrative Medicine, University
Cancer Center on all the patients. Guided by arterial angi-
ography, the tip of a 4F catheter, or a microcatheter with 3F
outer diameter in some cases, was inserted selectively into
the left or right hepatic artery or the tumor-feeding artery if
technically possible. Oxaliplatin (75 mg/m?) was then
infused through the catheter followed by a mixture of
iodized oil (Lipiodol Ultrafluide; Guerbet, France) and epi-
rubicin (60 mg/m?®). The dose of Lipiodol is calculated
based on the maximum diameter of the tumor. Tumor
embolization was terminated on appearance of the portal
vein around the tumor. Occasionally, a gelatin sponge was
used to enhance the embolic effect. If arterioportal shunts
were detected on angiography, the gelatin foam particles or
strips would be used to block the arteriovenous shunt.

Traditional Chinese Medicine Treatment. Patients in groups A, B,
and C were medicated as follows: with no herbal medicine
taken, 200 mL decoction of raw hawthorn taken twice daily as
placebo; or 200 mL of JPLQ decoction with twice daily admin-
istration, respectively. The JPLQ decoction is composed of
Poria cocos 20 g, Atractylodes macrocephala 10 g, Codonop-
sis pilosula 20 g, Fructus aurantii 10 g, raw hawthorn 20 g,
five leaf akebia fruit 30 g, citrus chirocarpus 20 g. All herbal
medicines were soaked for half an hour with clean cold water
and simmered for half an hour with gentle heat after boiling.
The herbal medicine was initially administered on the day of
the performance of TACE and continued for 3 days.

Clinical Assessment

Evaluation of QOL was performed using MD Anderson
Symptom Inventory—Gastrointestinal module (MDASI-GI),
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Figure 1. Patients’ progress through the trial.
which was administered for 4 days, within 24 hours before Statistical Analyses

TACE, and on the first, second, and third day after TACE.
The MDASI-GI is a psychometrically validated 24-item
questionnaire containing 13 core items representing impor-
tant symptoms common to all cancer types, 5 GI items, and
6 questions for the measurement of how much the symp-
toms have interfered with daily activities. Every item is
rated on a 0 to 10 numerical rating scale. The higher the
score, the greater the severity of symptoms and more inter-
ference with the patient’s daily activities.”

Armpit temperature was taken daily. Grading for fever
was as follows: grade 0 fever is body temperature <37.2°C
grade I fever is body temperature 37.3°C to 38.0°C; grade II
fever is body temperature of 38.1°C to 40.0°C; grade III
fever is body temperature >40.0°C. Bacterial culture from
blood and urine and chest X-rays were performed in patients
who had body temperature >39°C after TACE to detect any
possible infectious agents.

Liver function, including total bilirubin (TB) level, the
ratio of glutamic oxalacetic transaminase (ALT) to glutamic
pyruvic transaminase (AST), and alkaline phosphatase
(AKP) level was performed before TACE and on the third
day after TACE. The efficacy was assessed according to
World Health Organization grading criteria on toxicities of
antitumor drugs.

Descriptive statistics were used to summarize patient and
clinical characteristics and MDASI-GI scores. The overall
mean symptom severity and the mean values for each
MDASI-GI item over the whole treatment course were plot-
ted for each treatment group. Continuous variables were
expressed as mean + standard deviation and compared
using the Student ¢ test, ANOVA, or Kruskal-Wallis test, as
appropriate. Bonferroni correction was used for multiple
comparisons. Categorical variables were described using
percentages and compared using the y* test and Fisher’s
exact test, as appropriate. P values <.05 were considered
statistically significant for all tests. Analysis was conducted
with SPSS 19.0 for Windows (SPSS Inc, Chicago, IL).

Results

Enrollment and Patient Characteristics

Between May 2010 and October 2012, a total number of
150 patients receiving their first TACE therapy were
enrolled in this study, with 55, 43, and 52 patients being
randomly allocated to group A, group B, and group C,
respectively (Figure 1). After randomization, 5 patients in
group A withdrew their consent, and 3 patients in group B
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Table 1. Demographics of HCC patients receiving TACE.

Group A Group B Group C Total
Characteristics n Percentage n Percentage n Percentage n Percentage P
Age (years)
Mean 54.7 55.3 55.8 55.2 .904
SD 10.4 1.6 9.2 10.2
Gender
Male 45 90.0 34 85.0 44 88.0 123 87.9 770
Female 5 10.0 6 15.0 6 12.0 17 12.1
HBYV infection 38 76.0 31 77.5 41 82.0 110 78.6 751
HCV infection 0 0.0 0 0.0 0 0.0 0 0 1.000
Liver cirrhosis 23 46.0 21 525 24 48.0 68 48.6 .824
Child-Pugh
A 49 98.0 40 100.0 49 98.0 138 98.6 .666
B I 2.0 0 0.0 I 2.0
Eastern Cooperative Oncology Group
0 49 98.0 39 97.5 50 100.0 138 98.6 .558
| I 2.0 | 25 0 0.0
Barcelona Clinic Liver Cancer stage
A 0 0.0 | 25 I 2.0 2 .4 .15
B 38 76.0 20 50.0 34 68.0 92 65.7
C 12 24.0 19 475 15 30.0 46 329

Abbreviations: HCC, hepatocellular carcinoma; TACE, transcatheter arterial chemoembolization; SD, standard deviation; HBV, hepatitis B virus; HCV,

hepatitis C virus.

and 2 patients in group C took the allocated decoction less
than twice because they could not tolerate the experimental
and placebo formulas. All these 10 patients were not
included in data analysis. Patient baseline characteristics
are shown in Table 1. All analyzed patients were in the hos-
pital for all 4 days and did not return home during the
therapy.

Pattern of Postembolization Syndrome Burden
During Therapy

MDASI-GI was used to assess the postembolization syn-
drome during therapy. The mean MDASI-GI item ratings
are shown in Figure 2. On the whole, the symptoms shifted
during the treatment course in terms of symptom severity in
each group. On the first day after TACE, the symptoms in
core items and GI items in all 3 groups that were most
severe were pain, fatigue, nausea, disturbed sleep, distress,
lack of appetite, drowsiness, dry mouth, vomiting, constipa-
tion, and feeling bloated, which interfered with the patients’
life items: activity, mood, work, and walking (P < .05,
shown in Figure 2). Fortunately, in the remaining 2 days
after TACE, all symptoms were gradually relieved.
Combining results for Groups A, B, and C, we compared
the percentages of patients experiencing severe levels of the
10 most prominent symptoms 1 day before TACE to 3 days
after TACE, except for distress, for which all values were

below 5. We found that the percentages of each prominent
symptom in the first day after TACE were higher than that
for the other days (P = .000, shown in Figure 3). Therefore,
postembolization syndrome was most serious on the first
day after TACE and was mainly displayed by the above-
mentioned symptoms as measured by the MDASI-GI.

We wanted to determine whether JPLQ decoction could
relieve the PES after TACE; as shown in Figure 2, 6 symp-
toms, including pain (P = .000), fatigue (P = .000), lack of
appetite (P = .000), drowsiness (P = .002), dry mouth (P =
.005), and constipation (P = .000), were found to be signifi-
cantly relieved in group C compared with the other groups
beginning on the second day after TACE. There were no sta-
tistical differences on the first day after TACE. There were no
differences among the 3 groups on the question of interfer-
ence of symptoms with daily life. The percentages of patients
experiencing severe levels of the 10 most prominent symp-
toms except for distress in each treatment group during the
treatment period are shown in Figure 4. On the first day after
TACE, the proportion of patients with severe symptoms,
such as drowsiness (P = .046) and dry mouth (P =.016), was
obviously lower in group C than in group A and group B.
Although the proportions of severe pain and fatigue are lower
in group C than in others, there were no statistical differences
among the 3 groups. On the second day and third day after
TACE, there were no statistical differences in the severity of
each symptom. These results indicate that although JPLQ
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Figure 2. Mean severity of the University of Texas MD Anderson Cancer Center Symptom Inventory—Gastrointestinal Module
individual symptom items and symptom interferences are shown across the treatment period among the 3 treatment groups.’
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TACE.

Abbreviation: TACE, transcatheter arterial chemoembolization.

decoction could provide overall relief for the 6 symptoms
(such as pain, fatigue, lack of appetite, drowsiness, dry
mouth, and constipation) after TACE, it could not reduce
severe pain, fatigue, lack of appetite, or constipation.

Fever

As shown in Figure 5A, the patients’ temperatures shifted
during the treatment period. The post-TACE fever peaked on
the first day and second day after TACE and was gradually
relieved on the third day after TACE (P = .000) when results
for the 3 groups were combined. All biological fluid cultures
(including blood cultures) and radiological examinations
were negative with body temperatures >39.0°C after TACE.
With regard to differences among the 3 treatment groups
during the therapy (shown in Figure 5B and Table 2), the
incidence of fever (grade I-IV) was lower in group C than in
group A and group B (P =.019) on the first day after TACE.
On the second day and the third day after TACE, among the
3 groups, the fever incidence was lowest in group C, but the
difference was not statistically significant, which may be
related to the use of indomethacin suppositories when the
body temperature was higher than 37.2°C.

Liver and Renal Function Before and After TACE

After TACE, TB level (P = .000) and AST/ALT ratio (P =
.000) with combined results for the 3 groups was obviously

increased. There were no differences in AKP (P = .369),
blood urea nitrogen (BUN; P = .246), and serum creatinine
(CR; P=1.000) after TACE (Table 3). We analyzed whether
JPLQ decoction could protect liver function after TACE.
We compared the average value of TB after TACE among
the 3 groups and found that the average of TB in group C
was lower than in group A and group B (P = .047) after
TACE. The average value of AST/ALT ratio in group C
after TACE, which was similar to that in group B (P =.296),
was lower than that in group A (P = .037). There were no
significant differences in AKP, BUN, and CR after TACE
among the 3 groups.

Discussion

TACE has been widely used as first-line therapy for patients
without surgical indications or applied to prevent the recur-
rence of liver cancer after surgery. As a palliative modality,
TACE prolongs overall survival.*'® However, TACE proce-
dures are associated with an increased risk of TACE-related
side effects that may adversely affect a patient’s prognosis.
The high incidence of PES is a major cause of reduced QOL
and prolonged hospitalization.'"'> Therefore, it is necessary to
seek an approach to improve the syndrome systematically.
Traditional Chinese medicine, used in China for a long
time, has a unique theoretical system and practical approach
to the treatment of diseases. Previous clinical studies have
demonstrated that traditional Chinese medicine can relieve
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the PES after TACE. Chen et al"® found that Chinese herbs
(Jian Pi Bu Qi) improve prevention and reduction of PES
syndrome (vomiting, nausea, fever, and pain)."”” Qingre
Jiedu Decoction combined with Western medicine has a
positive effect in preventing and treating syndromes after
TACE, such as fever and pain in HCC. This combination
can also improve the QOL and preserve the liver function.'
However, although these herbs relieve the PES systemati-
cally, these trials do not describe the randomization
sequence generation and allocation concealment. In addi-
tion, these trials are not double blind or single blind.
Therefore, it was necessary to design a randomized, double-
blind, placebo-controlled trial to demonstrate the effect of
traditional Chinese medicine in preventing PES of TACE.
Traditional Chinese medicine JPLQ decoction has been
used in clinical practice for a long time. JPLQ decoction
comprises Poria cocos, Atractylodes macrocephala,
Codonopsis pilosula, Fructus aurantii, raw hawthorn, five
leaf akebia fruit, and citrus chirocarpus. In our previous
study, JPLQ decoction was found to improve the efficacy of
chemotherapy and relieve its side effects.’ JPLQ can
improve liver function and relieve the side effects caused by
TACE, especially for the moderate to advanced stage HCC
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Table 2.

Percentages of Patients With Grade | to IV Fever Among Group A, Group B, and Group C During the Treatment Period.

Pretreatment Day |

Day 2 Day 3

Group A GroupB GroupC GroupA GroupB GroupC GroupA GroupB GroupC GroupA GroupB GroupC

Grade | 8 5 6 46 47.5 34 40 47.5 30 36 42.5 24
Grade Il 0 0 0 18 7.5 6 14 17.5 16 14 12.5 14
Grade Il 0 0 0 6 0 2 4 0 2 2 0 0
Grade IV 0 0 0 0 0 0 0 0 0 0 0 0
Table 3. Comparison of Liver and Renal Function Before and After TACE in Each Group.”
TB (%) AST/ALT (%) AKP (%) BUN (%) CR (%)

Group Day 0 | I m 0 | 1l 1 0 | i 0 I 0 I | 1]
Group A Pretreatment 88 2 0 36 46 18 0 62 26 120 100 0 O O 100 0 O O

After TACE 62 32 4 2 6 68 22 4 54 42 2 2 94 6 0 0 00 0 O O
Group B Pretreatment 80 20 0 0 475 375 I5 0 725 225 5 0 100 0 0 O 100 0 0 O

After TACE 55 375 5 25 175 50 30 25 70 25 5 0 100 o0 0 0 100 0 0 O
Group C  Pretreatment 92 8 0 o0 34 48 14 4 78 16 6 0O 100 0 0 O 100 0 O0 O

After TACE 72 24 2 2 16 50 30 4 74 18 6 2 100 0 0 O 100 0 O O

Abbreviations: TACE, transcatheter arterial chemoembolization; TB, total bilirubin; AST, glutamic-pyruvic transaminase; ALT, glutamic-oxalacetic
transaminase; AKP, alkaline phosphatase; BUN, blood urea nitrogen; CR, serum creatinine.
*TB, AST/ALT, AKP, BUN, CR: 0 degree, <I.25N; | degree, 1.26N to 2.5N; Il degree, 2.6N to 5N; Il degree, 5.IN to 10N, where N is the upper limit

of the normal.

patients who accepted TACE.® This randomized, double-
blind and placebo-controlled trial also demonstrated that
JPLQ decoction could improve QOL and relieve the PES
after TACE.

PES after TACE mainly includes fever, nausea, vomit-
ing, loss of appetite, abdominal pain, and fatigue as well as
other symptoms. Our study has shown that the 12 symp-
toms, including fever, pain, fatigue, nausea, disturbed sleep,
distress, lack of appetite, drowsiness, dry mouth, vomiting,
constipation, and feeling bloated, rose in severity on the
first day after TACE in 140 patients. There was no statistical
difference among the 3 groups except for fever at that time,
which was lower in group C, the patients assigned to receive
the JPLQ formula. However, in the following days, 6 of the
symptoms, including pain, fatigue, lack of appetite, drowsi-
ness, dry mouth, and constipation, were found to be relieved
more significantly in patients receiving JPLQ decoction
than in the other 2 groups. However, on the second day and
the third day after TACE, there were no statistical differ-
ences in fever among the 3 groups, possibly because of the
use of indomethacin suppository, even though fever inci-
dence was lower in group C than in groups A and B. On the
second and third day after TACE, the percentages of patients
experiencing severe levels of the 7 symptoms (including
fever, pain, fatigue, lack of appetite, drowsiness, dry mouth,
and constipation) were lower in the JPLQ group than in oth-
ers. However, there were no statistical differences in severe
levels of the 7 symptoms among the 3 groups during the 3
days after TACE except for drowsiness and dry mouth on

the first day after TACE. Nausea, vomiting, disturbed sleep,
distressed, and feeling bloated did not differ among the 3
groups. The reasons for this may be as follows: (1) before
TACE, we usually used antiemetics such as tropisetron
hydrochloride to prevent the reaction of nausea and vomit-
ing; (2) disturbed sleep may be a psychological reaction to
TACE; (3) during TACE, chemotherapeutic agents and
Lipiodol may enter the gastric supplying arteries, causing
gastric bloating, which needs more time to subside; (4) dis-
tress could be a psychological problem, which can be
self-healing.

Liver function damage and renal injury were also related
to the TACE procedure. The main reasons are as follows:
(1) Lipiodol-induced embolization may result in ischemia,
hypoxia, and necrosis in some normal hepatic cells; (2) che-
motherapeutic drugs have toxicities in the liver and kidney;
(3) the procedure itself can lead to considerable releasing of
inflammatory factors. In our study, we found that TB level
and AST/ALT ratio increased in the 3 groups after TACE,
whereas there were no significant changes in AKP and renal
function. After TACE, TB level and ALT/AST ratio in the
herbal medicine group were markedly lower than in the
control group, indicating that JPLQ decoction can relieve
the liver function damage caused by TACE.

However, there are some study limitations in our trial.
First of all, in our study, we did not use stratified random-
ization, which may be the better choice in this trial. Second,
the decoction may not be the best pharmaceutical dosage
form in our trial; the capsule may be more reasonable. Last
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but not least, the results of our study may have been more
accurate and generalizable if we had conducted this trial in
multiple centers with a larger population.

Conclusion

In summary, JPLQ decoction may be used to relieve PES,
improve the QOL of patients after TACE, and repair liver
function damage, based on this randomized controlled clin-
ical trial.
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