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Abstract: Primary clear cell carcinoma of the liver (PCCCL) is a rare and special type of
primary hepatocellular carcinoma. However, treatment methods for multiple metastatic PCCCL
are lacking. Here, we report the case of a 55-year-old male PCCCL patient with multiple
metastatic lesions who was clinically cured by sunitinib-based systematic treatment. This
patient was diagnosed with PCCCL in Liver Segment 7, Child-Pugh A liver function, Stage A
in November 16, 2009, and received radical excision of the cancer immediately. His disease
recurred with multiple metastatic lesions in the liver and other parts of the body, including
the retroperitoneal lymph nodes, lung and bilateral adrenal nodules in June 29, 2012. The
biopsy results showed that the lung mass was lung metastasis of PCCCL. With Child—Pugh A
liver function, Stage C of PCCCL was diagnosed. Sunitinib (37.5 mg, oral, once a day [qd]) in
combination with Chinese herbal medicine (CHM) was given. The tumor size steadily reduced,
and the lesions were no longer obvious in May 21, 2014. The patient had multiple metastases
and is in complete response (CR) state until now. He is considered as clinically cured. From
the initial diagnosis of PCCCL, the survival period reached 8 years.

Keywords: hepatocellular carcinoma, primary clear cell carcinoma of the liver, sunitinib, anti-
angiogenesis therapy, Chinese herbal medicine

Introduction

Primary clear cell carcinoma of the liver (PCCCL) is a rare and special type of primary
hepatocellular carcinoma with incidence rates of 0.4%-37%.'~ In metastatic patients
unable to receive surgery, the efficacy of chemotherapy and radiotherapy is very
limited,? and to date, other reliable treatment methods are lacking. Here, we report a
PCCCL patient with multiple metastatic lesions who was clinically cured by sunitinib-
based systematic treatment. This study may provide a reference for treating patients
with multiple metastases who cannot undergo surgery.

Case presentation

A 55-year-old Asian man, who had no history of smoking, drinking, and hepatitis but
had hypertension for 10 years, was diagnosed with PCCCL in Liver Segment 7, Child—
Pugh A liver function, Stage A according to the Barcelona Clinic Liver Cancer staging
system in November 16, 2009, during a physical examination. He received radical
excision of cancer in December 3, 2009. Histology report showed the following: the
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maximum diameter of the tumor was 5.5 cm, and no vascu-
lar or membrane infiltration was seen. The results of H&E
staining are shown in Figure 1A.

The patient took Chinese herbal medicine (CHM) orally
after the surgery in December 3, 2009, and received regular
follow-up until June 29, 2012. No side effects were noted.
The treatment principle of CHM is to invigorate the spleen
and remove liver stasis. The specific prescription and its
dose are the same as what we have reported previously
for hepatocellular carcinoma.'” In September 17, 2010, a
nodular shadow with a 0.5 cm diameter on the medial branch
of the left adrenal gland was tested by enhanced computed
tomography (CT), and it was considered most likely to be
an adenoma, probably a metastasis. No change in the size
of the adrenal gland nodule was observed in the following
months. Multiple nodules with a maximum diameter of
approximately 1.7 cm, clear boundaries, and moderate
enhancement in the right adrenal gland were detected by
CT in July 1, 2011, and no change in size was observed in
the following months.

According to the result of a thorough examination in
June 29, 2012, the patient’s disease has recurred with mul-
tiple metastatic lesions in the liver and other parts of the
body, including the retroperitoneal lymph nodes, lung and
bilateral adrenal nodules based on the CT scan (Figure 2A).
The blood test results showed that the concentration of
serum CA12-5 was 57.86 U/mL higher than the normal
value, and the serum alpha fetoprotein concentration was
within normal range. Biopsy of the lung mass was carried
out. Based on the pathological characteristics demonstrated
by H&E (Figure 1B) and immunohistochemical staining in
the lung mass; the positive expression of hepatocytes and
CK (Figure 3A); and the negative expression of vimentin,
the lung mass was lung metastasis derived from the primary
liver tumor. With Child—Pugh A liver function, Stage C of
PCCCL was diagnosed. Cryotherapy for lung metastasis
was performed at the same time as biopsy. The patient

refused to receive sorafenib due to heavy economic bur-
den. Considering that sunitinib might have an inhibition
effect on PCCCL, which is effective for renal clear cell
carcinoma, sunitinib (37.5 mg, oral administration, once
a day [qd]) in combination with CHM (the same as above)
was given from July 13, 2012, until his recovery from cryo-
therapy. The patient experienced skin peeling and diarrhea,
since day 15 of sunitinib administration. To improve the
side effects of sunitinib, we changed CHM treatment into
Invigorating the Spleen and Nourishing Kidney Yin, Elimi-
nating Dampness, and Removing the Stasis. The formula
consists of 15 g Dang Shen (codonopsis root), 15 g Bai
Zhu (ovate atractylodes rhizome), 25 g Fu Ling (poria),
30 g Xian He Cao (hairy vein agrimonia), 20 g Nv Zhen Zi
(privet fruit), 20 g Mo Han Lian (yerbadetajo herb), 20 g
Sheng Di (rehmannia root), 15 g Dan Pi (tree peony bark),
30 g Dan Shen (danshen root), 15 g Er Zhu (curcumae
rhizome), 10 g Ku Shen (light yellow sophora root), 15 g
Ze Xie (alisma rhizome),15 g Huo Xiang (agastache), and
10 g Dang Gui (Chinese angelica). The side effects of suni-
tinib were completely cured after 3 months of CHM oral
administration. Regular follow-up tests were performed
every 3 months. No abnormal blood cell count, liver func-
tion damage, or kidney function damage was noted. The
serum concentration of CA12-5 was within the normal
range, since November 3, 2013. The tumor size steadily
reduced, and the lesions were no longer obvious in May 21,
2014 (Figure 2B).

A right adrenal nodule with a maximum diameter of
1.3 cm reappeared at the original site in November 25, 2014.
Its maximum diameter increased to 3.5 cm in December 4,
2015. No obvious lesions were noted in other locations.
Sunitinib was continuously taken, but CHM was discon-
tinued due to patient’s refusal to take the medicine daily in
December 11, 2015. Then, the patient discontinued sunitinib
due to size reduction of the adrenal gland nodule (2.3 cm

maximum diameter) in August 5, 2016.

Figure | Pathological characteristics demonstrated by H&E staining of the patient (100x).
Notes: A large number of transparent cells with diffuse distribution were observed in the primary liver tumor, lung metastatic lesion, and adrenal metastatic lesion. (A)
Histopathology of primary liver tumor in December 3, 2009. (B) Histopathology of lung metastatic lesion in July 20, 2012. (C) Histopathology of adrenal metastatic lesion

in October 13, 2017.
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Figure 2 CT images of the patient.

Notes: (AI-A5) Images at the start of sunitinib administration (June 29, 2012). Multiple metastatic lesions in the liver (A2) and other parts of the body, including the
retroperitoneal lymph nodes (A3), lung (Al), and bilateral adrenal nodules (A4 and A5), were observed. (B1-B5) Two years after the start of sunitinib administration
(May 21, 2014). Marked decrease in the size of all metastatic lesions was observed. (C1-C5) Images at 4.75 years after the start of sunitinib administration (March 2, 2017).
All intrahepatic tumors had shrunk, no enhancement of tumor staining was observed in the arterial phase, and the lung metastasis had disappeared.

Abbreviation: CT, computed tomography.
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Figure 3 Immunohistochemical staining of hepatocytes, PDGFR, and VEGFR in the primary tumor and metastatic lesion.
Notes: (A) High expression of hepatocytes in the lung metastatic lesion in July 20, 2012 (200x). (B) High expression of hepatocytes in the adrenal metastatic lesion in
October 13,2017 (100x). (C and E) Negative expression of PDGFR and VEGFR in the primary liver tumor in December 3, 2009 (100x). (D and F) Negative expression of

PDGFR and VEGFR in the adrenal metastatic lesion in October 13, 2017 (100x).

Abbreviations: PDGFR, platelet-derived growth factor receptor; VEGFR, vascular endothelial growth factor receptor.

The maximum diameter of the right adrenal mass
decreased to 1.5 cm in March 2, 2017 (Figure 2C) and slightly
increased to 2.1 cm in September 20, 2017. Because of the
enlargement, right adrenal mass resection was performed
under laparoscopy in October 13, 2017. Histopathology
showed that the mass was an adrenal metastatic PCCCL
based on its pathological characteristics demonstrated by
H&E (Figure 1C) and immunohistochemical staining, which

exhibited the high expression of hepatocytes and glypican
(Figure 3B).

The patient had multiple metastases and is in com-
plete response (CR) state until now. He is considered as
clinically cured. From the initial diagnosis of PCCCL,
the survival period has reached 8 years. To determine the
mechanism behind the curative effect of sunitinib, we evalu-
ated the expression of PDGFR and VEGFR in the primary
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liver lesions (December 3, 2009) and adrenal metastases
(October 13, 2017). We found that PDGFR and VEGFR
were not expressed in these tissues (Figure 3C-F).

Discussion

This patient has survived 5 years since the discovery of
multiple liver nodules and multiple metastases. What is more
important is that the multiple metastatic lesions disappeared
after sunitinib-based systematic treatment. By searching in
the PubMed and Web of Science databases, we found that
this is the first case of PCCCL treatment using sunitinib
combined with CHM.

PCCCL is characterized by a large number of transparent
cells with diffuse distribution. To date, surgical resection is
considered to be the best treatment for early stage clear cell
carcinoma of the liver. Most patients have good curative
effect and a good long-term survival rate.>*”!! However,
for the few case reports of unresectable PCCCL patients, this
disease is not sensitive to chemotherapy and radiotherapy,
and the survival time is unsatisfactory.'*'* Thus, no feasible
treatment for unresectable patients exists to date.

Sunitinib was assumed to play a key role behind the
therapeutic effect in this patient. It is an oral multitarget
kinase inhibitor, which has anti-tumor and anti-angiogenesis
effects. Sunitinib can inhibit multiple kinases, including
VEGFR-1, 2, and 3; PDGFR-0; PDGFR-B; stem cell factor
receptor; FMS-like tyrosine kinase 3; colony-stimulating
factor receptor 1; and rearranged during transfection. These
pathways are related to tumor growth, angiogenesis, and
metastasis. In animal experiments, sunitinib has stronger
anti-VEGFR activity than sorafenib.’® Sunitinib has been
approved for use in advanced renal clear cell carcinoma.'¢
In a clinical study of hepatocellular carcinoma, sunitinib
prolonged the survival of Asian and hepatitis B patients
similar to sorafenib, but it was not recommended due to its
higher rate of severe side effects.'” Based on the efficacy of
sunitinib for renal clear cell carcinoma and hepatocellular
carcinoma, we speculated that it may be effective in our
patient. After receiving sunitinib, the patient’s liver, lung,
retroperitoneal, and adrenal lesions disappeared; however,
the right adrenal gland lesion recurred.

The expression of VEGFR and PGDFR in the primary
tumor and metastatic lesions was negative. The expression
of VEGFR and PDGFR in lung metastatic lesions was not
evaluated because of sample limitations. Consequently, we
could not determine the mechanism behind the therapeutic
effect of sunitinib. We formulated one hypothesis for this
situation: sunitinib might exhibit anti-tumor effects through

other targets because PCCCL has a low rate of vascular
invasion.* Despite the unclear mechanism of the therapeutic
effect, some patients with special type of HCC and PCCCL
could benefit from sunitinib.

CHM might have also played an important role in the
treatment of the patient. The usage of CHM after the radical
surgery might have reduced the postoperative recurrence
and metastasis of the disease.'®!” It could have improved
the effect of sunitinib,!” because CHM treatment could
partly change the immune and vascular microenvironments
of tumor growth, which might increase patients’ chances
of benefit.?? Moreover, CHM might have improved the
side effects of sunitinib as determined by the improvement
of skin peeling and diarrhea after 3 months of CHM oral
administration.

Sunitinib is not recommended for the treatment of liver
cancer due to its severe side effects according to a previous
study.?! In the present study, sunitinib combined with CHM
might be an optional treatment method for liver cancer
patients given the improved side effects and efficacy.

Because this is only a case study, the evidence level of
this treatment approach is very limited. However, in the
current setting where there are not much treatment methods
available and high-level evidence-based research is difficult
to achieve, our study is a very worthwhile approach. Of
course, it is worthy of recommendation if we can identify
the degree of angiogenesis by immunohistochemistry before
treatment or whether gene sequencing can determine the
associated VHL gene and other genes for individualized
precise treatment.??

Conclusion

A patient with metastatic PCCCL satisfactorily responded to
sunitinib-and-CHM-based systematic treatment. However,
more studies on this potential treatment method are needed
to confirm our findings.

Ethics approval and consent to
participate

This study was conducted in accordance with the stan-
dards of the Declaration of Helsinki for medical research
involving human subjects. The patient provided written
informed consent for the publication of this report and the
accompanying images, and the study protocol was approved
by the clinical research ethical review board at Guangzhou
University of Chinese Medicine, First Affiliated Hospital.
Institutional approval was not required to publish this
manuscript.
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