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Objective: To validate the robust predictive values of tumor vascularity and reactive cutaneous capillary endothelial proliferation
(RCCEP) in combination treatment of transarterial chemoembolization (TACE) and camrelizumab for patients with advanced
hepatocellular carcinoma (HCC) and then select the potential candidates who would survive best from such treatment.

Methods: The clinical data of 113 patients with advanced HCC treated with TACE and camrelizumab from January 2019 to
December 2021 were analyzed retrospectively. Mann Whitney U-test was used to evaluate the correlation between vascular distribu-
tion and RCCEP and tumor response; Kaplan Meier technique was used to evaluate time to progress (TTP) and overall survival (OS),
and log rank test was used for comparison; multivariate Cox regression analysis was used to evaluate the related influencing factors.
Results: The TTP and OS of TACE combined with carrelizumab in patients with advanced HCC were 7.1 and 14.3 months.
Hypervascularity and development of RCCEP were good predictors of TTP (HR 2.561, P < 0.001; HR 1.486, P = 0.032) and OS (HR
2.854, P < 0.001; HR 1.634, P = 0.011). The median TTP and OS of patients with hypervascularity and RCCEP were 10.6 and 19.3
months, which were better than those with only hypervascularity (6.8 months, P = 0.016; 11.6 months, P = 0.003) and only RCCEP
(6.2 months, P = 0.039; 13.5 months, P = 0.042), as well as those with neither (3.8 months, P < 0.001; 7.4 months, P < 0.001).
Conclusion: Tumor hypervascularity and development of RCCEP were favorable predictive factors for the combination treatment of
TACE and carrelizumab, with both of which the patients survived longest and might be the potential candidates.
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Introduction

The morbidity and mortality of HCC ranked sixth and third, respectively, in the world’s malignant tumors.' At present,
the clinical treatment methods for HCC are diversified. The more commonly used ones are radical resection, TACE,
microwave ablation, etc. For patients with surgical indications, radical resection should be the first choice. TACE is
mainly used for the treatment of unresectable intermediate and advanced HCC.? Although the curative effect of TACE
has been confirmed,** Generally, the tumor burden of middle-advanced HCC is relatively large, with abundant collateral
circulation and abnormal blood supply, often accompanied by portal vein tumor thrombus and arteriovenous leakage,
which often requires multiple TACE embolization in a short time. Moreover, TACE embolization may stimulate blood
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supply proliferation and reduce tumor reactivity, resulting in unsatisfactory long-term results of TACE.? At present,
TACE-based combination therapy is a research hotspot.*™?

In recent years, immunotherapy for HCC has made great progress, which has significantly improved the prognosis of
patients with HCC. Tumor immune escape is an important mechanism for the occurrence and development of malignant
tumors. Programmed death-1 (PD-1) is one of the most studied immunosuppressive molecule. Many studies at home
and abroad have confirmed that the interaction between PD-1 and its receptor ligands plays an important role in tumor
immune escape.'®'" PD-1 inhibitor can block the binding of PD-1 and its receptor ligand, thus reactivating
T lymphocytes, producing sustained antitumor effect and inhibiting tumor growth. Carrelizumab is a new PD-1
inhibitor, which has been included in the recommended drug for the treatment of HCC.'? Therefore, the combination
of TACE and Carrelizumab may be an effective intervention to make up for the shortage and side effects of TACE
alone."?

At present, there are few studies on TACE combined with carrelizumab in the treatment of HCC, and its clinical
effect still lacks a large amount of data to support. At the same time, its predictive value for TACE combined with
Carrelizumab treatment has never been reported before. Vascular distribution can be used as a predictive marker for
TACE treatment of HCC.'*'® Carrelizhu-related adverse events (AES) are widely considered as predictive markers for
disease control and survival of patients with advanced HCC, especially RCCEP, which has been found in previous
studies.'®!” In this study, we tried to investigate the efficacy of TACE combined with carrelizumab in the treatment of
advanced HCC, so as to determine the utility of vascular distribution and RCCEP as robust predictors, so as to select the
potential benefit patients of TACE combined with carrelizumab according to these factors.

Materials and Methods

The study was conducted in accordance with the principles set out in the 1964 Helsinki declaration. With the approval of
the ethics committee of the First Affiliated Hospital of University of science and technology of China, the ethics
committee of the First Affiliated Hospital of University of science and technology of China officially abandoned the
informed consent form through retrospective research design and analysis of clinical data. All patient information is
confidential.

Clinical Data

A total of 113 patients with advanced HCC diagnosed in our hospital from January 2019 to December 2021 were
selected, including 87 males and 26 females, aged from 25 to 80 years, with an average age of (58.63 + 12.01) years.
Inclusion criteria: 1) HCC diagnosed by pathological results and/or imaging examination; 2) BCLC stage is stage B or
C; 3) Child-Pugh total score <9; 4) ECoG score <2; 5) Unable to tolerate or refuse surgery, radiotherapy or ablation.
Exclusion criteria: 1) immune deficiency disease or history of organ transplantation; 2) Severe allergy to carrelizumab; 3)
Severe liver and kidney dysfunction and cardiopulmonary disease; 4) Severe coagulation insufficiency; 5) Received
systemic chemoradiotherapy and targeted therapy.

Tace

The right femoral artery was punctured with improved Seldinger technique, and hepatic arteriography was performed to
observe the size, location and blood supply of the tumor. A 2.7F microcatheter (Progreat™, Terumo, Tokyo, Japan) was
inserted into the tumor blood supply artery. Oxaliplatin (100-200 mg) and/or fluorouracil (500-1000 mg) were injected;
then, epirubicin (30-60 mg) and 5-25 mL iodized oil mixture were injected under fluoroscopic monitoring, and finally
150-350um gelatin sponge particles were used to enhance embolization. The number of TACE treatments is based on
imaging evaluation and performed as needed.

Immunotherapy

Camrelizumab for injection of 200 mg was reconstituted in 5 mL of sterile water, and after reconstitution, injected into
100 mL of 0.9% NS or 5% GS injection for intravenous drip. It was administered once every 3 weeks until intolerable
toxicity or disease progression occurred. The allowable interruption time shall not exceed 12 weeks.
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Observation Index

The distribution of tumor blood vessels was observed. Definition of hypervascular lesions on DSA (one of the following
signs): obvious tumor staining, vasodilation and tortuosity, venous siltation, “ball holding” sign, and clear lesion
boundary. Otherwise, it is considered to be a lesion with insufficient vascular volume. The DSA features were confirmed
by two independent radiologists. According to the modified response evaluation criteria in solid tumors (mRecist): the
disease remission rate (ORR) = complete remission (CR) + partial remission (PR), disease control rate (DCR) = complete
remission (CR) + partial remission (PR) + stable (SD) were analyzed. (2) Adverse reactions refer to the common adverse
reaction rating standard 3.0 of the National Cancer Institute to describe the occurrence of adverse reactions. (3) Treatment
effect is measured by overall survival rate (OS) and time to progression (TTP). OS and TTP are defined as the time from
the first combined treatment to death or the last follow-up and the time from the first treatment to tumor progression or
death, respectively.

Statistical Analysis

Statistical analysis was performed using SPSS version 19.0 (IBM Corporation, Armonk, New York, USA). The Mann—
Whitney U-test was used to compare ordinal and categorical variables. The survival curve was constructed by Kaplan
Meier method, and the log rank test was performed to detect the significant difference. Univariate and multivariate Cox
proportional hazards regression analysis was used to determine the risk factors affecting survival. To determine the
predictive value of vascular distribution and RCCEP. Two-sided p-values <0.05 were considered significant.

Result

Baseline Patient Characteristics
The baseline demographic and clinical characteristics of patients are shown in Table 1. Of the 113 eligible patients, 87
(76.9%) were male; the average age was 58.63 = 12.01 years; Hepatitis B virus (HBV) is the most common underlying

Table | Baseline Characteristics

Parameters Value
Age (years) 58.63£12.01
Gender (n/%)
Male 87 (76.99%)
Female 26(23.01%)
Cirrhosis (n/%)
Y 87(76.99%)
N 26(23.01%)
ECOG performance status(n/%)
0-I 81(71.68%)
2 32(28.32%)
Child-Pugh stage (n/%)
A 88(77.88%)
B 25(22.12%)
TACE number(n/%)
<3 65(57.52%)
>3 48(42.48%)
AFP (ng/mL))
<400 61(53.98%)
>400 52(46.02%)
TBiL(umol/L) 20.81+12.85
ALT 50.59+38.03
AST 70.56+58.04
ALB 38.52+4.81
(Continued)
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Table | (Continued).

Parameters Value

Tumor number(n/%)

<3 53(46.90%)
23 60(53.10%)
Maximum tumor diameter 7.9314.12
PVTT(n/%)

Y 44(38.94%)
N 69(61.06%)
Extrahepatic spread(n/%)

Y 36(31.86%)
N 77(68.14%)
Ascites(n/%)

Y 46(40.71%)
N 67(59.29%)
TNM staging(n/%)

-l 29(25.66%)
-1V 84(74.34%)
BCLC staging(n/%)

B 45(39.82%)
C 68(60.18%)
HBsAg

Y 87(76.99%)
N 26(23.01%)

Abbreviations: ECOG, Eastern Cooperative Oncology Group;
BCLC, Barcelona Clinic Liver Cancer; TACE, transarterial che-
moembolization; TBIL, total bilirubin; ALT, alanine transaminase;
AST, aspartate transaminase; ALB, albumin; AFP, alpha-
fetoprotein; PVTT, portal vein tumor thrombus; TNM, tumor,
nodes, metastases; BCLC, Barcelona Clinic Liver Cancer; HBsAg,
hepatitis B surface antigen.

cause of HCC (76.9%). Among them, 45 cases (39.82%) were diagnosed with BCLC-B stage, and 81 cases (71.68%) had
ECOG status <1. Eighty-eight patients (77.88%) belonged to Child-Pugh A, and 46 patients (40.71%) had a small
amount of ascites. None of the 25 patients belonging to Child-Pugh B class had contraindications to TACE. The median
diameter of the largest measurable lesion was 7.93 cm, and 51 cases (45.13%) had a single lesion. The median number of
TACE treatments was 3 times. All patients received carrelizumab after the first TACE, and the time interval was less than
15 days. For carilizumab treatment, the median administration time was 13.18 months. Fifteen (13.3%) patients had
temporary dose interruptions due to adverse events (2 patients due to myocarditis, 8 patients due to general condition or
hepatic impairment, 2 patients due to immune pneumonitis, and 3 patients due to other non-disease-related reasons).
Finally, 45 patients (39.82%) stopped the continuous treatment of carrelizumab due to disease progression (n = 21),
deterioration of liver function (n = 19) or other reasons (n = 5). All included patients did not permanently stop

carrelizumab treatment due to adverse events.

Efficacy Analysis

A total of 113 patients underwent an imaging evaluation 8 weeks after the first TACE. The imaging findings showed
complete remission (CR), partial remission (PR), stable disease (SD) and progressive disease (PD) were 24 (21.2%), 41
(36.3%), 37 (32.7%) and 11 (9.7%), respectively. The objective remission rate (ORR) and disease control rate (DCR)
were 57.5% and 90.3%, respectively. Subsequent follow-up showed that the median TTP was 7.1 months (range 1.0-24.6
months) (Figure 1A). The median OS was 14.3 months (range 2.5-34.9 months) (Figure 1B).
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Figure | The time to radiologic progression (A) and survival (B) after combination therapy of TACE and camrelizumab.

Hypervascularity as a Predictor for TTP and OS

In the whole cohort, 62 patients (54.87%) had obvious tumor staining in DSA. Most (51,82.26%) of the tumor blood
supply vessels were dilated and tortuous. Thirty-two cases (51.61%) and 36 cases (58.06%) had venous stasis and “ball
holding” sign. The tumor boundary of 60 patients (96.77%) was clear. The analysis showed that the objective remission
rate of tumor response in the combination of TACE and carrelizumab in the treatment of hypervascular lesions was better
than that of hypovascular lesions (69.35% vs 46.7%, P = 0.009). In addition, patients with hypervascular tumors had
greater benefit than those with hypovascular in TTP (9.5 months vs 4.1 months, P = 0.001) and OS (18.1 months vs 10.3
months, P < 0.001) (Figure 2A and B).

RCCEP-Response as a Predictor for TTP and OS

Overall, 104 patients (92.03%) experienced at least one adverse event during this period. The most common
camrelizumab-related adverse events were RCCEP (81,71.68%), hypothyroidism (13,11.51%) and impaired cardiac
function (3,2.65%). However, most of them were mild (61.53%) or moderate (20.19%). Sixty-cight patients devel-
oped RCCEDP, all of which were grades II-IV (classified as [-V according to severity) and were considered to be
clinically significant RCCEP. The median survival time of its occurrence was 2.3 months, and 45 patients had no
RCCEP response. In addition, TTP patients with RCCEP response (9.5 months vs 4.8 months, P = 0.009) and OS

patients (16.9 months vs 10.4 months, P = 0.007) were better than patients without RCCEP response (Figure 3A
and B).

Combing Vascularity and RCCEP for the Prediction of Outcomes
The combination of vascular and RCCEP response were good predictors of combination therapy. Patients were divided
into subgroups: group A included patients with hypervascular and RCCEP response (38 patients); Group B represents
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Figure 2 (A) Kaplan—Meier survival curves for comparison of TTP between hypervascular group and hypovascular group(P=0.001). (B) Kaplan—Meier survival curves for
comparison of OS between hypervascular group and hypovascular group(P<0.001).
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Figure 3 (A) Kaplan—Meier survival curves for comparison of TTP between RCCEP-response group and RCCEP-nonresponse group(P=0.009). (B) Kaplan—Meier survival
curves for comparison of OS between RCCEP-response group and RCCEP-nonresponse group(P<0.007).

patients with hypervascular but no response to RCCEP (30 cases); Group C included patients with hypovascular but
RCCERP response (24 cases); Group D included patients with hypovascular and no response to RCCEP (21 cases). The
median TTP of groups A, B, C, and D were 10.6, 7.1, 6.2, and 3.8 months, respectively, and the median OS was 19.3,
11.6, 13.5, and 7.4 months, respectively. The TTP and OS of patients in group A were better than the other groups (p =
0.016, p = 0.039, p < 0.001) (p = 0.003, p = 0.042, p < 0.001), and the TTP and OS of patients in group B and C were
similar (p = 0.683 and p = 0.491), but TTP and OS in group B and group C were better than those in group D (P = 0.044,
P =0.021), (P = 0.030, P = 0.018) (Figure 4A and B).

Validation and Adjustment in Multivariate Analysis

Although vascular distribution and RCCEP response are important predictors of TTP and OS in TACE combined with
carrelizumab in the treatment of advanced HCC, they have not been adjusted by other prognostic factors in multivariate
analysis. Therefore, vascular distribution and RCCEP response were included in multivariate analysis of a variety of
different TTP and OS. Univariate analysis showed that the prognostic factors of TTP were AFP <400/>400 (HR1.425,
P =0.012), tumor size <5/>5cm (HR1.318, P = 0.003), vascular distribution (HR2.456, P < 0.001) and RCCEP response
(HR1.623, P = 0.021). Multivariate analysis showed that only tumor size <5/>5cm (HR1.326, P = 0.006), vascular
distribution (HR2.561, P < 0.001) and RCCEP response (HR1.486, P = 0.032). See Table 2. OS multivariate analysis
showed that AFP <400/>400 (HR1.133, P = 0.002), PVTT (HR1.542, P = 0.017), tumor size <5/>5cm (HR1.326, P =

0.004), vascular distribution (HR2.854, P < 0.001) and RCCEP response (HR1.634, P = 0.011) were independent risk
factors (Table 3).
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Figure 4 (A) Kaplan—Meier survival curves for comparison of TTP between 4 groups based on vascularity and RCCEP-response (Group A VS Group B, P=0.016; Group
A VS Group C, P=0.039;Group A vs Group D, P<0.001;Group B vs Group C, P=0.683;Group B vs Group D, P=0.044;Group C VS Group D, P=0.030); (B) Kaplan-Meier
survival curves for comparison of OS between 4 groups based on vascularity and RCCEP-response (Group A vs Group B, P=0.003; Group A vs Group C, P=0.042;Group
A vs Group D, P<0.001;Group B vs Group C, P=0.491;Group B vs Group D, P=0.021;Group C VS Group D, P=0.018).Group A: patients with both hypervascularity and

RCCEP-response; Group B: patients with hypervascularity but RCCEP-nonresponse; Group C: patients with hypovascularity but RCCEP-response; Group D: patients with
hypovascularity and RCCEP-nonresponse.
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Table 2 Prognostic Factors for Time to Radiologic Progression in HCC Patients Treated with Combination Treatment

Characteristics NO. (n=113) Univariate Multivariate
HR 95% CI P HR 95% CI P

Age (£60/>60Years) 66147 0.962 (0.742,1.145) 0.638

Gender (Male/Female) 87/26 0.739 (0.526,1.014) 0.063

Cirrhosis (Yes/No) 87/26 0.858 (0.653,1.048) 0.178

ECOG performance status(0—1/2) 81/32 1.045 (0.832,1.345) 0.674

Child-Pugh stage (A/B) 88/25 1.056 (0.863,1.421) 0.432

TACE number(£3/>3) 65/48 0.852 (0.623,1.122) 0.074

AFP(<400/>400ng/mL) 61/52 1.425 (1.151,1.931) 0.012 1.025 (0.863,1.463) 0.312
TBiL(< 20/>20 umol/L) 74139 1.017 (0.743,1.392) 0917

ALT (< 40/>40 U/L) 58/55 0912 (0.726,1.145) 0.427

AST(<40/>40 U/L) 34/79 0.867 (0.694,1.085) 0.636

ALB(=35/>35 g/L) 32/81 0.831 (0.656,1.054) 0.127

Tumor number(<3/>3) 53/60 1.051 (0.939,1.195) 0.348

Maximum tumor diameter(<5/>5cm) 34/79 1.318 (1.180,1.614) 0.003 1.326 (1.083,1.584) 0.006
PVTT (Yes/No) 44/69 0.018 (1.088,1.856) 1.427

Extrahepatic spread (Yes/No) 36/77 0817 (0.625,1.053) 0.121

Ascites (Yes/No) 46/67 1.131 (0.912,1.506) 0.231

Vascularity (hypervascular/hypovascular) 62/51 2.456 (1.832,3.869) | <0.001 2.561 (1.731,3.673) <0.001
RCCEP (Yes/No) 68/45 1.623 (1.067,2.561) 0.021 1.486 (1.079,2.431) 0.032

Abbreviations: ECOG, Eastern Cooperative Oncology Group; BCLC, Barcelona Clinic Liver Cancer; TACE, transarterial chemoembolization; TBiL, total bilirubin;
ALT, alanine transaminase; AST, aspartate Transaminase; ALB, albumin; AFP, alpha-fetoprotein; PVTT, portal vein tumor thrombus; RCCEP, reactive cutaneous capillary
endothelial proliferation.

Table 3 Prognostic Factors for Overall Survival in HCC Patients Treated with Combination Treatment

Characteristics NO. (n=113) Univariate Multivariate
HR 95% CI P HR 95% CI P

Age (£60/>60Years) 66/47 0.749 (0.535,1.017) 0.072

Gender (Male/Female) 87126 1.051 (0.823,1.371) 0.654

Cirrhosis (Yes/No) 87126 0.935 (0.728,1.161) 0.645

ECOG performance status(0—1/2) 81/32 1.026 (0.842,1.432) 0.441

Child-Pugh stage (A/B) 88/25 1.496 (1.056,1.659) 0.024 0.432 (0.684,1.482) 0.318
TACE number(<3/>3) 65/48 0.828 (0.644,1.102) 0.063

AFP(<400/>400ng/mL) 61/52 1.433 (1.141,1.800) 0.002 1.433 (1.141,1.800) 0.002
TBiL(< 20/>20 umol/L) 74/39 0.882 (0.561,1.121) 0.134

ALT(< 40/>40 U/L) 58/55 0.796 (0.685,1.123) 0.524

AST(<40/>40 U/L) 34/79 0.872 (0.773,1.182) 0.527

ALB(<35/>35 g/L) 32/81 1.108 (0.723,1.481) 0.857

Tumor number(<3/>3) 53/60 1.051 (0.939,1.195) 0.348

Maximum tumor diameter(<5/>5cm) 34/79 1318 (1.090,1.594) 0.004 1.326 (1.090,1.594) 0.004
PVTT (Yes/No) 44/69 1.632 (1.098,3.876) 0.027 1.542 (1.105,2.532) 0.017
Extrahepatic spread (Yes/No) 36/77 0.767 (0.52,1.241) 0.114

Ascites (Yes/No) 46/67 1.215 (0.911,1.488) 0.235

Vascularity (hypovascular/hypervascular) 62/51 2.728 (1.814,3.896) | <0.001 2.854 (1.765,3.978) | <0.001
RCCEP (Yes/No) 68/45 1.627 (1.071,2.441) 0.021 1.634 (1.071,2.443) 0.011

Abbreviations: ECOG, Eastern Cooperative Oncology Group; BCLC, Barcelona Clinic Liver Cancer; TACE, transarterial chemoembolization; TBiL, total bilirubin;
ALT, alanine transaminase; AST, aspartate Transaminase; ALB, albumin; AFP, alpha-fetoprotein; PVTT, portal vein tumor thrombus; RCCEP, reactive cutaneous capillary
endothelial proliferation.
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Discussion

TACE has become the best treatment for unresectable advanced HCC. It blocks the blood supply of the tumor and
accumulates high concentrations of chemotherapeutic drugs in the tumor to kill tumor cells to the greatest extent.''?
However, TACE can lead to ischemia and hypoxia of embolic tissue cells, stimulate the expression of VEGF in the
residual lesions, thus promoting tumor angiogenesis and causing tumor recurrence and metastasis. At the same time, the
long-term chronic inflammatory response of the tumor-bearing liver can upregulate PD-1 receptors and promote the
spontaneous apoptosis of immune cells. Therefore, TACE combined with immunotherapy is considered as a new
direction of HCC treatment. Previous studies have proved that TACE combined with carrelizumab has certain clinical
efficacy in the treatment of advanced HCC.?*?! In this study, the median TTP and OS of the whole cohort were 7.3
months and 14.3 months, respectively, which was better than previous studies using TACE or camrelizumab alone.”**

Subgroup analysis showed that for HCC patients with hypervascularity and RCCEP response, the median TTP and
OS were 10.6 months and 19.3 months, respectively, which was superior to other groups of patients in the cohort study.
Relevant studies have proved that the tumor blood supply of HCC is a key factor affecting the efficacy of TACE.'* The
richer the tumor blood supply, the more conducive it is to the perfusion of chemotherapy drugs and the filling and
deposition of lipiodol emulsion. On the contrary, due to insufficient perfusion of chemotherapy and poor deposition of
lipiodol in HCC patients with hypovascularity, TACE treatment cannot fully inactivate tumor tissue and reduce the
efficacy of TACE. This study further confirmed that hypervascularity is a predictor of better prognosis in patients with
advanced HCC treated with TACE and carrelizumab.

In addition to common rashes and itchiness, RCCEP was one of the most common adverse drug reactions associated
with camrelizumab.?>?® In the Phase 2 clinical study of carrelizumab monotherapy for advanced HCC,' the incidence of
RCCEP was 66.8% (145/217), respectively, and all events were grade 1 or 2, which did not lead to the interruption of
treatment. It was observed that the incidence of RCCEP was significantly associated with higher objective response rate
and prolongation of PFS and OS. Camrelizumab-related RCCEP as a predictor of efficacy in patients with advanced
HCC treated with camrelizumab has been confirmed in prospective studies. In this study, we confirmed that the
occurrence of RCCEP is not only an adverse reaction of carrelizumab in the treatment of HCC but also an important
predictor of better prognosis of TACE and carrelizumab in the treatment of advanced HCC. Previous studies focused on
patients treated with carrelizumab alone rather than in combination with TACE; however, from another perspective, the
prognostic value of RCCEP in combination therapy validates and further extends the findings of previous studies. In
addition, although the occurrence of RCCEP means more survival benefits, the absence of RCCEP does not mean no
survival benefits due to the lack of studies comparing these patients with untreated patients.

Our study has some limitations. First, our study is retrospective, and selection bias may exist; Secondly, the sample
size of patients is small, and they are single-center patients. The nature of patients may limit its representativeness. In
addition, this paper only focuses on the two factors of tumor vascular distribution and immune-related RCCEP. There is
no comprehensive analysis on the influencing factors of HCC patients treated with TACE combined with carrelizumab,
which needs further prospective research and extended analysis, or more variables need to be included.

In conclusion, TACE combined with carrelizumab has good curative effect in the treatment of advanced HCC. The
occurrence of hypervascularity and RCCEP are good predictors of combined treatment. Patients with liver cancer with
these two characteristics may be the best candidates. It is helpful for clinical decision-making for the treatment of patients
with HCC.
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