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CASE REPORT

Combination of radiotherapy and sorafenib in recurrent
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Abstract

In patients with unresectable hepatocellular carcinoma (HCC), radiotherapy is considered for patients with a large
tumor burden or tumors with portal vein tumor thrombosis, which is not indicated for operation or transarterial
chemoembolization. Sorafenib has proved to be effective as a first-line treatment for locally advanced and metastatic
HCC. Preclinical and clinical studies have shown the efficacy of the combined therapeutic effects of radiotherapy (RT)
with sorafenib used either concurrently or sequentially. We presented a patient with multiple recurrent HCCs successfully
treated with combined RT and sorafenib.
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1 Introduction

Hepatocellular carcinoma (HCC) is a common cause of cancer death in Asia !'!. Most patients present with advanced
disease, which is not suitable for surgical resection, or liver transplant. Percutaneous ethanol injection, radiofrequency
ablation, and transcatheter arterial chemoembolization (TACE) are generally effective for patients with small tumor,
superficial location, or limited lesions . Currently, radiotherapy (RT) with or without TACE is considered for patients
with a larger tumor burden ™, or tumors with portal vein tumor thrombosis (PVTT) ©); owing to TACE is not effective
for larger tumor burden and contraindicated for PVTT. Sorafenib, a potent multikinase inhibitor with antiangiogenic
and antiproliferative properties, has proved to be effective as a first-line treatment for locally advanced and metastatic
HCC "*. To recognize the combined therapeutic effects of RT with sorafenib used either concurrently or sequentially for
unresectable tumors, a phase 2 study showed that combined treatment can achieve a 2-year overall survival and infield
progression free survival of 32% and 39%, respectively 6] To test the efficacy of this combination, we presented a patient
with multiple recurrent HCCs treated with combined RT and sorafenib.

2 Case report

A 64 year-old male had a past history of hepatitis B virus-associated HCC. He received segmental hepatectomy in October
2008. However, intrahepatic recurrence (tumor size, 1.3 cm x 1.1 cm) was found by computed tomography (CT) scan in
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May 2012. After that, he received three courses of TACE between May 2012 and October 2012. Although complete
remission had been achieved, 4 new recurrent nodules adjacent to the tumor beds were found through the follow-up
magnetic resonance image (MRI). The maximal diameter for these tumors was 4.2 cm at segment 8 (previous TACE area)
with coexisting right PVTT, 0.6 cm at segment 4, 1.6 cm at segment 8 near inferior vena cava, and 1.2 cm at segment 5,
respectively (see Figure 1). Because another course of TACE was not recommended due to multiple recurrences, he
became a participant of a clinical trial investigating the efficacy of combined sorafenib and RT. Prior to the treatment, his
baseline data is listed in the table. The pretreatment liver function was within normal range. Child-Turcotte-Pugh score
was classified as 5 (class A). The value of serum alfa-fetoprotein was 2.0 ng/ml. The Cancer of the Liver Italian Program
(CLIP) score was 1.

Figure 1. A 64 year-old male had hepatocellular carcinoma (HCC) s/p segmental hepatectomy, then with 1st recurrence
with one recurrent nodule s/p trans-arterial embolization for three times; then with 2nd recurrence with 4 recurrent nodules
shown as above. Magnetic Resonance Image (MRI) on 2012/11/28 showing a 4.2 cm tumor with right portal vein tumor
thrombosis (PVTT) of T1 volume acceleration-flexible (LAVA) with contrast (left) and another one, 1.2 cm in size, at
segment 5 (right).

Table. Lab data before and during concurrent radiotherapy with sorafenib during 2012/11/28 ~ 12/21

2012/11/25 12/03 12/10 12/17 12/20
White blood count (/ul) 3840 3540 2990 2990 5990
Hemoglobin (g/dl) 14 14.7 15.1 149 14.4
Platelet (*10%) 103 116 96 89 62
INR 1.17 1.07
Creatinine (mg/dl) 0.9 0.9 0.9 0.9 0.7
AST/ALT (U/L) 25/18 39/24 51/32 49/29 43/28
Biirubin toal (mg/dl) 0.6 1.4 1.2 1.3 24
Albumin (g/dl) 4 3.7 3.8
CTP score 5 (class A) 5 (class A) 5 (class A) 5 (class A) 6 (class A)

The clinical target volume (CTV) encompassed the area of the 4 tumors and adjacent PVTT. Normal liver was defined as
the whole liver volume minus the CTVs. The calculated value for the CTV was 50 ml, while the normal liver reserve was
1,081 ml. Between November 2012 and December 2012, this patient was treated with Tomotherapy (TomoTherapy Inc.,
Madison, WI) and daily image-guided technique. The prescribed dose was 50 Gy in 20 fractions (see Figure 2). Sorafenib
was started from the commencement of RT. The starting dose was 600 mg daily. Using the National Cancer Institute
Common Terminology Criteria for Adverse Events (CTCAE version 4.0) ), grade 2 hand-foot skin reaction was observed
soon after radiation therapy. As a result, the dose of sorafenib was reduced to 400 mg daily; the patient continued in the
maintenance stage of sorafenib with the dosage of 400 mg daily till now. Follow-up MRI showed complete remission of
the tumors (see Figure 3), and no recurrence was found until the latest MRI in March 2014.
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Figure 3. MRI T1 LAVA with contrast on 2013/03/01 (left) and 2014/03/04 (right) showed complete remission and no
further recurrence

The liver toxicity from the combined treatment was grade 2 hyperbilirubinemia. The pretreatment total bilirubin had risen
to the peak of 2.4 mg/dl during the 4th week of RT. Then, the value returned to the normal range two weeks after RT. The
serum levels of albumin and transaminases, as well as prothrombin time, were not more than their normal ranges during
the RT course and thereafter. Sorafenib-related grade 2 hand-foot skin reaction was observed after starting treatment, but
downgraded to grade 1 soon following dose reduction. The other treatment-related adverse effects, such as gastrointestinal
symptoms were not obvious throughout the whole course of treatment.

3 Discussion

Sorafenib-mediated blockage of the Raf/MAPK and VEGF receptor pathways might enhance the efficacy of RT. RT
followed sequentially by sorafenib was associated with the greatest tumor growth delay """, The ideal combined modality
approach to treating unresectable HCC may involve RT administered concurrently with a radiosensitizing agent followed
by maintenance sorafenib therapy . Thus, it would be interesting to disclose the role of sorafenib used concurrently with
or after RT.

The major concern of sorafenib used concurrently with RT was the treatment-related toxicities. According to the result of
a phase 2 trial °!, hepatic toxicities are a major determinant of the safety when using combined treatment. Six out of 40
patients (15%) developed grade 3 or higher hepatotoxicities and 3 were fatal. Because sorafenib-induced severe hepatitis
has been described %), the synergistic effect of sorafenib-induced liver toxicity cannot be ignored. Therefore, case
selection, as well as a sophisticated RT scheme, is imperative to optimize therapeutic outcome for patients with advanced
HCC requiring treatment. For example, a CLIP score > 2 can be used for predicting poor therapeutic outcome °.. In
addition, patients with poor baseline liver function should be treated with caution.

Huang et al. demonstrated that a prescribed RT dose of > 50 Gy to the area of PVTT is able to achieve an overall response
rate of 25% '), They also reported that the median survival for the complete responders could reach 13 months. With the
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evolution of new RT techniques, currently stereotactic body RT has been suggested to be a treatment of choice in patients
with unresectable HCC, especially for tumors with maximal diameter less than 6 cm, or tumor volumes smaller than 100
ml ' Accordingly, the therapeutic outcome of RT could be increased. In this patient, although 4 lesions were irradiated
simultaneously, the maximal tumor diameter was less than 6 cm and the treatment volume was limited. In addition,
coexisting tumor thrombosis was confined to a small branch of right portal vein. Owing to the limited tumor burden, the
treatment response to this combination was excellent. Furthermore, the liver function was well preserved due to a
satisfactory pretreatment liver reserve.

Given the efficacy and toxicities of combined RT and sorafenib concurrently and sequentially has been reported *), our
case report may have implications for decision-making when initiating the similar treatment for patients with unresectable
HCC refractory to further local treatment. Of course, appropriate case selection is pivotal to promote the treatment
outcome. Further clinical trials with a stratification of patients are required to validate the therapeutic effect of this
combination.
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