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Abstract

AIM: To investigate the efficacy and safety of capecitabi-
ne and oxaliplatin (CapeOx) for extrahepatic metastasis
after local treatment of hepatocellular carcinoma (HCC).

METHODS: Thirty-two patients with extrahepatic
metastasis of HCC after local treatment were pro-
spectively enrolled. The CapeOx regimen consisted
of capecitabine 1000 mg/m’ taken orally twice daily
on days 1-14, and oxaliplatin was administered at a
total dose of 100 mg/m’ on day 1. The treatment was
repeated every 3 wk until disease progression or unac-
cetablle toxicity. Efficacy and safety were assessable
for all enrolled patients. The primary objective of this
study was to assess the overall response rate. The sec-
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ondary objectives were to evaluate the overall survival
(0S), the time to tumor progression (TTP) and the tox-
icity profile of the combined strategy. TTP and OS were
assessed by the Kaplan-Meier method and differences
between the curves were analyzed using the log-rank
test. The statistical software SPSS version 15.0 for
Windows (SPSS Inc., Chicago, IL, United States) was
used for statistical analysis. All P values were 2-tailed,
with statistical significance defined by £ < 0.05.

RESULTS: Thirty-two patients were assessable for ef-
ficacy and toxicity. The median follow-up duration was
15 mo (range, 12-20 mo). At the cut-off date of March
31, 2012, 27 patients died due to tumor progression
and one patient died of myocardial infarction. Four
patients were still alive (three patients with disease
progression). OR was 21.9% (n = 7), the stabiliza-
tion rate was 40.6% (7 = 13), and the disease control
rate was 62.5%. The responses lasted from 4 to 19
mo (median, 6 mo). Median TTP was 4.2 mo (95%CI:
2.5-7.4), and the median OS time was 9.2 mo (95%CI:
6.5-17.8). The 1-year survival rate was 43.6% (95%(CI:
29.0-66.0). In a multivariate analysis, OS was sig-
nificantly longer in patients with a Child-Pugh class A
compared with class B patients (P = 0.014), with a me-
dian OS of 10.1 mo vs 5.4 mo, and there were trends
towards longer OS (P = 0.065) in patients without por-
tal vein tumor thrombosis. There were no significant
effects of age, gender, performance status, cirrhosis,
metastatic sites, and level of alpha fetoprotein (AFP)
or hepatitis B virus-DNA on OS. Among the 22 patients
with elevated AFP levels at baseline (= 400 ng/mL),
the level fell by more than 50% during treatment in 6
patients (27.3%). The most frequent treatment-related
grade 3 to 4 toxicities included leucopenia/neutrope-
nia, transient elevation of aminotransferases, hand-
foot syndrome and fatigue.

CONCLUSION: CapeOx showed modest anti-tumor
activity in metastatic HCC. However, the manageable
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toxicity profile and the encouraging disease control
rate deserve further study for these patients.

© 2013 Baishideng. All rights reserved.
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Core tip: Distant metastases are still obstacles in im-
provement of outcome in hepatocellular carcinoma (HCC)
patients after local treatment. Although, sorafenib is
used as a standard systemic treatment for those pa-
tients, it is not suitable for patients with intermediate
HCC who were not eligible to or failed in the locore-
gional therapy. This study reports the capecitabine and
oxaliplatin regimen for extrahepatic metastasis after
local treatment of HCC. The objective response rate
was 21.9%, and 40.6% of patients had stable disease,
and the median overall survival and the time to tumor
progression were 4.2 and 9.2 mo, respectively. Further-
more, the result of this study showed that toxicity pro-
file was tolerated well.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the second leading
cause of cancer-related deaths worldwide, with the inci-
dence on the rise!". The overall 5-year survival rate for all
HCC patients has remained no more than 5%, Surgical
resection, local ablation, transarterial chemoemboliza-
tion (TACE) and liver transplantation are the mainstay of
treatment of localized HCC, but local recurrence and dis-
tant metastasis are still obstacles in the further improve-
ment of outcome in HCC patients after local treatments.
Sorafenib, a small molecule multikinase inhibitor, was the
first systemic agent used to prolong survival of patients
with advanced HCC, as demonstrated in two phase II tri-
als and it is now the reference standard for systemic treat-
ment of these patientslm. However, its efficacy and safety
have not been demonstrated in patients with poor liver
function (Child-Pugh class B)". Moreover, patients with
extrahepatic metastasis had a greater risk of death than
those with intrahepatic disease treated by sorafenib!.
Systemic treatment with oral targeted therapy may be life-
long and expensive. In addition, sorafenib is not covered
in the scope of health insurance for advanced HCC in
China. Therefore, systemic treatment options remain to
be defined in patients with extrahepatic metastasis of
HCC after local treatments.

Capecitabine is a rationally designed, orally adminis-
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tered, tumor-selective fluoropyrimidine that mimics con-
tinuous infusion of 5-fluorouracil (5-FU). Capecitabine
was found to be safe in patients with cirrhosis and
provided an 11% response rate (RR) including radiologi-
cally confirmed complete response (CR) in one patientm.
Oxaliplatin has consistently shown preclinical and clini-
cal anti-tumor activity against gastrointestinal cancers. In
metastatic colorectal cancer, oxaliplatin in combination
with 5-FU resulted in response rates of 20%-50% and
median progression-free survival (PFS) of approximately
7.5-9.0 mo in randomized trials"”. A phase II study of
5-FU/oxaliplatin conducted in Asian patients suffering
from inoperable or metastatic HCC showed the feasibil-
ity and demonstrated its supetior efficacy compared with
doxorubicin®.

Response evaluation for intrahepatic lesions in pa-
tients with advanced HCC is difficult because of variabil-
ity of both tumor growth pattern and results of previous
local treatments including TACE, ablation or radiation
therapy'”. Therefore, this study selected advanced HCC
patients with at least one measurable extrahepatic meta-
static lesion. The regimen of capecitabine and oxalipla-
tin (CapeOx) for patients with extrahepatic metastatic
HCC was based on (1) the synergy of these two drugs
in patients with advanced or metastatic solid tumors'";
(2) the regimen of oxaliplatin and 5-FU with a manage-
able toxicity profile in cirrhotic Child-Pugh class A-B or
liver transplanted patients“z]; (3) the clinical activity and
favorable toxicity profile of capecitabine alone and in
combination with oxaliplatin in advanced or metastatic
colorectal cancer™'"; (4) no dose adjustment required for
capecitabine and oxaliplatin due to hepatic dysfunction”;
and (5) the feasibility and efficacy of CapeOx alone or in
combination with antiretroviral therapy in patients with
human immunodeficiency virus- (and hepatitis C virus-
co-) infection and HCC", This study aims to evaluate
the efficacy and safety of CapeOx regimen in patients
with extrahepatic metastasis following local treatment.

MATERIALS AND METHODS

Patients

From March 2009 to March 2012, we enrolled 32 patients
with extrahepatic metastasis. Eligibility criteria included
the following: (1) initially received surgery, thermal abla-
tion, TACE or TACE combined with radiotherapy; (2)
at least one measurable extrahepatic lesion; (3) no previ-
ous systemic treatment; (4) World Health Organization
(WHO) petformance status (PS) 0-2; (5) Child-Pugh class
of A or B; and (6) age between 18-70 years and adequate
bone marrow, renal and hepatic function (absolute neu-
trophil count = 1.5 X 10’/ and platelet count = 80 X
109/ L; serum creatinine < 1.5 mg/dL; aspartate amino-
transferase and alanine aminotransferase << 2.5 X upper
limits of normal; total bilitubin < 1.5 X upper limits of
normal). Study entry required a complete medical history,
physical examination, complete blood cell with a differ-
ential count, biochemistry panel, and a coagulation panel
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and serum alpha-fetoprotein (AFP), chest or abdominal
computed tomography (CT) scan or magnetic resonance
imaging (MRI). Main exclusion critetia were Child-Pugh
class C, previous systemic treatment, central nervous sys-
tem metastases, severe cardiac and/or respiratory failure,
concurrent malignancy, and baseline sensitive peripheral
neuropathy; pregnant or lactating females. This work has
been carried out in accordance with the Declaration of
Helsinki (2000) of the World Medical Association. The
study was approved by the local ethics committee. In-
formed consent was obtained from all participants.

Before registration, complete blood cell and platelet
counts were examined weekly, and physical examination,
biology [serum alpha-fetoprotein (AFP), transaminases,
alkaline phosphatases, bilirubin, lactate dehydrogenase,
y-glutamyltransferase, albumin, prothrombin time, and
creatinine], and safety assessments were performed be-
fore each cycle of chemotherapy. Analysis of AFP level
and tumor assessment by CT scan or MRI were under-
taken every two cycles. Objective response (OR) was con-
firmed by a second evaluation 4 wk later. Objective and
discordant responses were reviewed by an independent
radiologist. Treatment was discontinued because of either
disease progression and unacceptable toxicity, or patient's
refusal. Other treatments were proposed in the event of
disease progression.

Treatment protocol

CapeOx regimen was administered in a 3-wk cycle. In
each cycle, oxaliplatin (ELOXATIN®, Sanofi-Aventis,
Hangzhou, China) was administered at a total dose of
100 mg/m” as a 2-h 7» infusion on day 1, and capecitabi-
ne (XELODA", Shanghai Roche Shanghai, China) 1000
mg/m” was taken orally twice daily (total daily dose
2000 mg/m®) on days 1-14. Hepatitis B surface antigen
positive patients were treated with lamivudine (HEPTODIN®,
GlaxoSmithKline, Suzhou, China) 100 mg/d before the
first CapeOx cycle to prevent severe hepatitis during
treatment. All patients with bone metastases received
bisphosphonates treatment once a month. Depending
on the severity of side effects, chemotherapy was paused
or the dose was reduced. A 20% dose reduction was re-
quired based on predefined criteria. Briefly, capecitabine
dose was reduced by 20% due to recurrence of grade 3
ot 4 diarrhea or hand/foot syndrome. Oxaliplatin dose
was reduced by 20% in case of grade 1 or 2 peripheral
neuropathy, whereas in case of grade 3 or 4 neuropathy
(defined as permanent functioning discomfort), oxalipla-
tin was discontinued and capecitabine was administered
alone as initially scheduled. Patients were considered as-
sessable for toxicity if they had received a minimum of
one cycle of treatment.

Assessment of responses

Baseline evaluation included physical examination, as-
sessment of medical history, evaluation of performance
status, and blood counts. During treatment, patients were
evaluated before each cycle of therapy with the above
parameters. Response was assessed after every two cycles
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of chemotherapy by CT scan or MRI using the Response
Evaluation Criteria in Solid Tumors 1.1 (RECIST 1.1) cri-
teria . CR was defined as the disappearance of all target
and non-target lesions compared to baseline. Partial re-
sponse (PR) was defined as at least a 30% decrease in the
longest diameters of all target lesions, taking as a reference
the baseline sum of the diameters with no new lesions
appearing. Patients were considered to have progressive
disease (PD) if any new lesions appeared, if the tumor
size increased by at least 20% in the diameters of the tat-
get lesions, taking as reference the smallest sum on study,
or if there was unequivocal progression of existing non-
target lesions. A patient who did not meet the definition
of CR, PR or PD was classified as having stable disease.
The percentage of patients who had the best responses
(other than PD) according to the RECIST 1.1 criteria, and
had those responses maintained for at least 28 d after the
first radiologic evaluation, was defined as the disease con-
trol rate (DCR). AFP and hepatitis B virus (HBV)-DNA
levels were determined every 2 mo. Body weight, PS, and
symptoms were recorded before each cycle. Toxic effects
of chemotherapy were evaluated according to the Na-
tional Cancer Institute-Common Terminology Criteria for
Adverse Events version 3.0. This specific scale was used

o 18
to assess oxaliplatin neurotoxicity" .

Statistical analysis

The primary objective of this study was to assess the
overall response rate. The secondary objectives were to
evaluate the overall survival (OS), the time to tumor pro-
gression (T'TP) and the toxicity profile of the combined
strategy. TTP was the interval from the starting date of
therapy to the date of progression; OS was defined as
the time interval between the first cycle of chemotherapy
and death due to any cause or the last clinical follow-up.
TTP and OS were assessed by the Kaplan-Meier method
and differences between the curves were analyzed using
the log-rank test. For the statistical analysis, the statisti-
cal software SPSS version 15.0 for Windows (SPSS Inc.,
Chicago, 1L, United States) was used. All P values were
2-tailed, with statistical significance defined by P < 0.05.

RESULTS

Thirty-two patients (21 men and 11 women) were en-
rolled between March 2009 and March 2012. Median
age of the patients was 59 years (range 19-70 years).
Chronic HBV infection was the most common etiology
of undetlying liver disease (23 patients, 71.9%). Two pa-
tients (6.3%) had a history of alcohol abuse. Twenty-two
(68.8%) patients belonged to Child-Pugh class A and 10
(31.2%) to Child-Pugh class B. Cirrhosis was present in
12 patients (37.5%), and 22 patients (68.8%) had serum
AFP (= 400 ng/mL). Four patients received curative
HCC resection and 19 patients were treated with TACE,
4 patients were treated by TACE combined with radio-
therapy after diagnosis. Five patients underwent ablation
of HCC. Patients’ other baseline characteristics are sum-
marized in Table 1.
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Table 1 Patient and tumor characteristics at baseline (7 = 32)

Characteristics Patients, 7 (%)

Age (yr), median (range) 56 (19-70)
Gender

Male 21 (65.6)

Female 11 (34.4)
ECOG performance status

0 16 (50)

1 11 (34.4)

2 5 (15.6)
Underlying liver disease

HBV 23 (71.9)

Alcohol 2 (6.3)

Other 7 (21.8)
Prior therapy

Surgery 4 (12.5)

Ablation 5 (15.6)

TACE 19 (59.4)

TACE + radiotherapy 4 (12.5)
Child Pugh score

A 22 (68.8)

B 10 (31.2)
Cirrhosis

No 20 (62.5)

Yes 12 (37.5)
HBV-DNA

<1.0e3 cps/mL 16 (69.6)

= 1.0e3 cps/mL 7(30.4)
Portal vein thrombosis

No 25 (78.1)

Yes 7(21.9)
Median AFP (ng/mL)

= 400 22 (68.8)

<400 10 (31.2)
Metastasis

Lung 9(28.1)

Bone 6 (18.8)

Adrenal gland 9(28.1)

Lymph node 3(94)

Peritoneum 3(9.4)

Other 2(6.2)

ECOG: Eastern Cooperation Oncology Group; HBV: Hepatitis B virus;
TACE: Transarterial chemoembolization; AFP: Alpha fetoprotein.

In total, 142 cycles of CapeOx were administered,
with a median of four cycles (range 1-9 cycles) per
patient. Dose reductions including oxaliplatin in 9/32
patients (28.1%) were due to grade 1/2 toxicities, and
capecitabine in 9/32 patients (28.1%) because of grade
3/4 toxicities. Oxaliplatin was discontinued in 2 patients
with grade 3 neurotoxicity. Thirty-two patients were as-
sessable for efficacy and toxicity. The median follow-
up duration was 15 mo (range 12-20 mo). At the cut-off
date of March 31, 2012, 27 patients died due to tumor
progression and one patient died of myocardial infarc-
tion. Four patients were still alive (3 patients with disease
progression). OR was 21.9% (# = 7), the stabilization rate
was 40.6% (# = 13), and the DCR was 62.5%. The re-
sponses lasted 4-19 mo (median, 6 mo). Median TTP was
4.2 mo (95%CI: 2.5-7.4), and the median OS time was
9.2 mo (95%CI: 6.5-17.8; Figure 1A). The 1-year survival
rate was 43.6% (95%CI: 29-66). In a multivariate analysis,
OS was significantly longer in patients with a Child-Pugh
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Figure 1 Kaplan-Meier estimation. A: Progression-free survival and overall
survival (n = 32); B: Overall survival by Child-Pugh class group (n = 32).

class A compared with class B patients (P = 0.014), with
a median OS of 10.1 mo »s 5.4 mo (Figure 1B), and there
were trends towards longer OS (P = 0.065) in patients
without portal vein tumor thrombosis. There were no
significant effects of age, gender, PS, cirrhosis, metastatic
sites, and level of AFP or HBV-DNA on OS (data not
shown). Among the 22 patients with elevated AFP levels
at baseline (= 400 ng/mL), the level fell by more than
50% during therapy in 6 patients (27.3%). Moreover, 2 of
the 5 patients whose initial PS was equal to 2, improved
to 1 after two cycles of treatment. Three of 23 patients
treated with lamivudine therapy switched to entecavir
therapy because the level of HBV-DVA had exceeded the
baseline level (= 1.0e3 cps/mL) during treatment.

Safety

Toxicities are summarized in Table 2. Treatments were
generally well tolerated in the majority of patients, and
there were no treatment-related deaths. Thirty-two pa-
tients were assessable in toxicity. Grade 3-4 toxicity oc-
curred in 11 patients (34.4%). Hematologic toxicity was
the most common severe toxicity, including thrombocy-
topenia (6.3%; no bleeding events) and neutropenia (6.3%;
fever in only one case). Grade 3 neurotoxicity was the
most common severe non-hematologic toxicity, affecting
2 patients (6.39%), whereas grades 1 and 2 neurotoxicity
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Table 2 Treatment-related toxicities in 32 patients

Adverse event Grade 1 Grade 2 Grade 3 Grade 4
Neutropenia 2 2 1 1
Thrombocytopenia 4 3 1 1
Anemia 5 1 0 0
Nausea/vomiting 6 3 1 0
Mucositis 4 2 0 0
Stomatitis 3 2 1 0
Diarrhoea 0 1 1 0
Transaminases 7 3 1 0
Hyperbilirubinemia 2 0 0 0
Neurotoxicity 5 8 2 0
Hand-foot syndrome 4 2 1 0

Hepatitis B virus DNA level (real-time polymerase chain reaction, Abbott,
Wiesbaden, Germany).

occurred in 6 (18.8%) and 3 (9.4%) patients, respectively.

Additional treatments

Nine patients had received additional treatments due to
tumor progression. Six patients with bone metastasis
received local palliative radiotherapy, and three patients
received sorafenib therapy.

DISCUSSION

Sorafenib is currently considered standard of care sys-
temic therapy for patients with advanced HCC. The use
of sorafenib is based on phase II and phase Il data in
patients with metastatic HCC, with the treatment group
showing close to a 3-mo survival advantage over the
non-treated group in Child-Pugh class AP 1n contrast,
Child-Pugh class B patients did not seem to derive any
benefit from sorafenib in phase 1l trials®. Similarly, in a
series of Asian patients, only patients with a score of B7
seemed to benefit from sorafenib, at the cost of higher
rates of bleeding events”'. National Institute for Health
and Clinical Excellence does not recommend sorafenib

for patients with advanced hepatocellular carcinoma,
because it does not provide enough benefit to patients to
justify its high cost™. In addition, the results of SOFIA
study showed that only dose-adjusted, but not full-dose
sorafenib was a cost-effective treatment compared to
best supportive care in intermediate and advanced HCC.
There was no cost-effective treatment for patients with
intermediate HCC who were not eligible to or failed lo-
coregional therapy even if they were treated with dose-
adjusted sorafenib”.

The survival rates of HCC patients have risen greatly
concomitant with the progress in diagnostic and treat-
ment methods. However, the survival prognosis for
treatment-resistant progressive liver cancers is extremely
poor[m. Although surgical resection was used as treat-
ment for pulmonary metastasis from HCC, the treatment
might be only beneficial for patients with few than three
lung lesions®”. Chemotherapy used in combination with
interferon is considered to be effective but lacks adequate

o . 26
scientific evidence™.
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From general point of view and in line with previ-
ous reports[12’27’zsj, CapeOx seems feasible and suitable
for palliative care in patients with advanced HCC. With
lack of renal toxicity of oxaliplatin[zgl, the low incidence
of myelosuppression observed with capecitabine™, the
synergistic anti-tumor activity and safety of capecitabine
and oxaliplatin combination in advanced HCCPY and
the absence of dose adjustment required for both agents
in case of hepatic dysfunction, make the CapeOx regi-
men attractive in advanced HCC patients with cirrhosis
ot chronic HBV infection" . A multicentet, open-label,
phase II study of CapeOx reported a response rate of 6%
and a disease control rate of 72%"”, however, patients
who had not undertaken local therapies were eligible for
this study. For patients with extrahepatic metastasis from
HCC, systemic chemotherapy of carboplatin and 5-FU
had demonstrated a statistically significant improvement
in OS (10.7 mo »s 5.1 mo) in comparable patients with
non—chemotherapymj.

For these patients who had extrahepatic metastasis
after local treatments and who had no significant altera-
tion of their liver function, palliative chemotherapy can
be delivered with tolerable toxicitym]. Recently, research
combining the use of CapeOx and cetuximab for ad-
vanced HCC reported an RR of 12.5%, TTP of 3.3 mo
and overall survival of 4.4 mo"™. Another phase II trial
of CapeOx with bevacizumab for advanced HCC in
2011 showed tumor response and disease control rates
of 20% and 77.5%, respectively”". The median OS and
PFS were 9.8 and 6.8 mo, respectively. In our study, al-
though only the cytotoxic chemotherapy drugs oxaliplatin
and capecitabine were used for patients with extrahepatic
metastasis, the result was encouraging for both efficacy
and toxicity. Partial response was seen in 21.9% patients,
and 62.5% had their disease controlled. The study also
showed a median TTP of 4.2 mo and a median OS of 9.2
mo in a patient population of 50% with Eastern Coop-
eration Oncology Group PS 1-2, and more than 31% of
the patients with Child- Pugh class B disease status.

Obviously the underlying liver cirrhosis increases the
risk of severe adverse events as many chemotherapeutic
drugs are metabolized or eliminated vz the liver. More-
over, severe complications might occur if a cytotoxicity-
related side effect appears on a cirrhotic liver. Certain
causes of the underlying cirrhosis, such as hepatitis B
virus infection, may be reactivated after chemotherapy
induced immunosuppression, producing an additive toxic
effect””,

In conclusion, palliative chemotherapy can be deliv-
ered to patients with extrahepatic metastasis from HCC
following local treatments with tolerable toxicity. How-
ever, the efficacy was not satisfactory. More effective
systemic chemotherapy regimens are needed for this sub-
group of patients.
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Background

Hepatocellular carcinoma (HCC) is the second leading cause of cancer-related
deaths worldwide. The overall 5-year survival rate for all HCC patients has re-
mained no more than 5%. Sorafenib is the first agent to demonstrate a survival
advantage over supportive care in HCC. Nevertheless, in a relatively fit group of
sorafenib-treated patients (95% Childs-Pugh A), median survival was only 10.7
mo. The purpose of this study was to evaluate the safety and efficacy of the
capecitabine-oxaliplatine combination (CapeOx) in patients with extrahepatic
metastatic HCC following local treatments.

Research frontiers

Local recurrence and distant metastasis are still obstacles in further improve-
ment of outcome in HCC patients after local treatments. Doxorubicin, until
recently considered the standard chemotherapeutic for HCC, is associated with
an objective response rate of approximately 10%. In this study, the authors
aimed to valuate the efficacy and safety of CapeOx regimen in patients with
extrahepatic metastasis from HCC following local treatments.

Innovations and breakthroughs

Sorafenib is currently considered standard of care systemic therapy for patients
with advanced HCC, but results from recent several studies showed it not
suitable in some patients with advanced HCC. In this study, CapeOx regimen
showed modest anti-tumor activity in metastatic HCC and tolerated toxicities.

Applications

This study may represent a future strategy for therapeutic intervention in the
treatment of patients with extrahepatic metastasis from HCC following local
treatments even if with liver cirrhosis.

Terminology

Capecitabine is an orally administered, tumor-selective fluoropyrimidine that
mimics continuous infusion of 5-fluorouracil. Oxaliplatin s a new platinum com-
plex, diaminocyclohexane compound, which is thought to result from inhibition
of DNA synthesis in cancer cells. The combination of oxaliplatin and capecitabi-
ne has also shown some promise in HCC because both drugs are tolerated in
the setting of hepatic dysfunction.

Peer review

This study is an uncontrolled phase 2 evaluation of capecitabine and oxaliplatin
for locally controlled HCC with extrahepatic metastases involving 32 patients,
the majority of whom were hepatitis B virus infected and non-cirrhotic. The ma-
jority of patients’ metastases were pulmonary or intra-abdominal with 6/32 be-
ing confined to bone. Twenty-eight percent of patients required dose reduction
of capecitabine due to grade 3/4 toxicity but only 2 grade 3 oxaliplatin toxicities
occurred. Ninety-seven percent of patients died or manifested tumor progres-
sion. Median time to tumor progression was 4.2 mo and median overall survival
was 9.2 mo. This is an interesting prospective study on efficacy of CapeOx
combination regimen for extrahepatic metastasis of HCC following local treat-
ments, and gives a practical point of view in management of these patients.
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