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Abstract

Purpose: The LI-RADS Treatment Response (LR-TR) algorithm was introduced in 2017 to 

assist radiologists in assessing hepatocellular carcinoma (HCC) response following locoregional 

therapy. The objective of this study was to evaluate the associations between pre-treatment LI-
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RADS diagnostic categories, post-treatment LR-TR categories, and mRECIST response categories 

with overall survival (OS) of patients with HCC.

Methods: This retrospective study included untreated patients with one or two lesions who 

underwent transarterial embolization with or without concomitant ablation from December 2003–

December 2017. Two radiologists (R1 and R2) reviewed pre- and post-treatment CT imaging. 

Associations between pre- and post-treatment variables, including post-treatment LR-TR 

categories (Viable, Equivocal, Nonviable), with OS were assessed using the Kaplan–Meier method 

and Cox proportional hazards regression.

Results: 85 patients were included (median age = 71 years, range 50–87; 17 women). The 

median OS from first embolization was 43.92 months. Pre- and post-treatment tumor size, pre-

treatment LR-TIV (compared with LR-5), and post-treatment LR-TR Viable (compared with LR-

TR Nonviable) were associated with OS (p<0.05 for all). Median OS was shorter for LR-TR 

Viable patients (R1, 25.64 months, 95% CI: 18.58–35.70; R2, 26.43 months 95% CI: 20.68–

43.92) than for LR-TR Nonviable patients (64.21 months R1 and R2, 95% CI: 42.71–92.45 and 

36.30–94.09, respectively). mRECIST categories showed similar associations with OS. Inter-

reader agreement was moderate for LI-RADS categories (κ=0.57, 95% CI: 0.35–0.78) and 

substantial for LR-TR categories (κ=0.68, 95% CI: 0.55–0.81).

Conclusions: LR-TR categories show a strong association with OS in HCC patients treated with 

transarterial embolization.
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Introduction

Hepatocellular carcinoma (HCC) is the second most common cause of cancer-related death 

worldwide [1], and its incidence and mortality rates are increasing [2–4]. Transcatheter 

embolization is one of many locoregional therapies available for the treatment of HCC, with 

the goal of prolonging survival [5–7]. However, it is challenging to assess survival in the 

HCC patient population for many reasons; tumor burden, tumor aggressiveness, and severity 

of the underlying liver disease vary between patients. The development of surrogate 

endpoints, such as imaging features following treatment, is therefore an essential component 

of both patient care and for evaluating treatment efficacy [7].

Since HCC typically display arterial phase hyperenhancement at the time of diagnosis [7], 

mRECIST was developed specifically to assess HCC treatment response, thereby accounting 

for changes in enhancement of measurable tumors after locoregional therapy [8,9]. While 

mRECIST has been applied increasingly in clinical studies of HCC patients undergoing 

locoregional therapy, it remains challenging to apply in clinical practice. The LI-RADS 

Treatment Response (LR-TR) algorithm was thus developed to standardize the clinical 

reporting of patients undergoing locoregional therapy, such as embolization and ablation [9–

11]. While it is similar to mRECIST in the assessment of residual enhancing tumor, it 

provides categories of viability for individually treated tumors rather than patient-level 

response categories. It also provides an “equivocal” category for cases of uncertainty (i.e., 
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when expected enhancement and viable disease cannot be reliably distinguished). There is 

developing evidence that the LR-TR categories are accurate for predicting viable tumor after 

locoregional therapy [12–14]. However, the association of these categories with clinical 

outcomes (e.g., overall survival) is unknown. Overall survival (OS) is an important marker 

of clinical benefit of therapeutic interventions [15]. There is little published literature 

correlating the LR-TR categories with OS [16], and no evidence in relation to treatment with 

bland transarterial embolization (TAE) +/− ablation.

We hypothesized that pre- and post-treatment LI-RADS and mRECIST categories assigned 

before and after completion of locoregional therapy with TAE +/− ablation will be 

associated with OS in HCC patients. The purpose of this study was to evaluate the 

associations between pre-treatment LI-RADS diagnostic categories, post-treatment LR-TR 

categories, and mRECIST response categories with overall survival (OS) of patients with 

HCC who underwent TAE +/− ablation.

Materials and Methods

Patients

After obtaining institutional review board approval and waiver of written consent, a 

retrospective analysis of 1477 consecutive patients who underwent TAE from December 1, 

2003, to December 31, 2017, was performed. This study was compliant with the United 

States Health Insurance Portability and Accountability Act and the 1975 Declaration of 

Helsinki.

A total of 85 patients with 99 total lesions were included (see Figure 1 for patient flowchart 

and Supplemental Table 1 in Online Resource 1 for patient numbers for each reason for 

exclusion). All patients had TAE, with some patients having additional microwave ablation, 

radiofrequency ablation, or percutaneous ethanol ablation, according to institutional 

preference.

Patients were selected based on the following inclusion criteria: a) biopsy-confirmed HCC, 

or in the case of non-biopsied lesions, either an agreement by both readers or final 

arbitration in discrepant reads by a third reader with 10 years of post-fellowship experience 

as LR-5 or LR-Tumor in Vein (TIV); b) at most two lesions targeted by TAE, with the 

second lesion as either biopsy confirmed or LR-4/−5; and c) multiphasic CT (either 3- or 4-

phase CT) within six months prior to TAE and within two months after the completion of 

TAE. Due to the retrospective nature of this study spanning 14 years, the indications for and 

modality of treatments were varied and based on multidisciplinary discussion and 

interventional radiologist discretion. In patients with disease in only one lobe, completion 

was after the first TAE; in patients with bilobar disease, completion was at the time of the 

second TAE. Demographics and survival data were derived from the electronic medical 

record.

Patients were excluded if they had: a) greater than two treated lesions; b) metastatic disease 

at baseline; c) previous percutaneous or surgical treatments; d) selective internal radiation 
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therapy at the time of embolization; e) embolization for a reason other than HCC; f) a 

second active malignancy; or g) incomplete follow-up.

Image analysis

For each patient, the multiphasic CT immediately prior to treatment (pre-treatment CT) and 

the first multiphasic CT immediately following the treatment episode (post-treatment CT) 

were assessed. Due to the retrospective nature of this study, there was some heterogeneity of 

the CT acquisitions; however, all CTs met the inclusion and exclusion criteria described 

above. The date of each CT was recorded, and the lesion(s) were assessed by two 

radiologists who participate in the institution’s hepatobiliary tumor board (SK and ML, both 

with 11 years of post-fellowship experience and less than 1 year of experience applying LI-

RADS in clinical reports). The radiologists (randomly assigned R1 and R2) were aware that 

each patient had undergone TAE for HCC but were blinded to clinical variables and 

outcomes.

Pre-treatment CTs were evaluated for LI-RADS category (version 2018), single greatest 

diameter of each observation, presence of non-rim arterial phase hyperenhancement, 

capsule, washout, and threshold growth. Post-treatment CTs were evaluated for LR-TR 

category (Viable, Equivocal, Nonviable, Nonevaluable), single greatest diameter, presence of 

non-rim arterial phase hyperenhancement, washout, and enhancement similar to pre-

treatment. For patients with two treated lesions, a summary LR-TR category was determined 

(Nonviable if both lesions were assessed as Nonviable, Viable if either lesion was assessed 

as Viable, and Equivocal otherwise) and the post-treatment diameters were summed as a 

single measurement. Post-treatment CTs were also evaluated for mRECIST category 

(complete response, partial response, stable disease, progression of disease) based on the 

measurements of the viable tumor, as per the mRECIST algorithm.

Statistical analysis

The objectives of the statistical analysis were: 1) Evaluate the associations between survival 

endpoints and pre- and post-treatment assessments, including LI-RADS, LR-TR, and 

mRECIST categories, 2) Examine the inter-reader agreement in LR-TR categories.

Kaplan–Meier survival curves and cumulative incidence functions were generated to 

examine the survival and incidence experiences of the sample level with respect to OS. 

Univariable Cox proportional hazards regression was used to analyze OS. Baseline time for 

analyses involving pre-treatment variables was defined as date of first embolization. 

Baseline time for analyses involving post-treatment measurements was defined as end of 

treatment data, with the assumption that the response to treatment was immediate after TAE 

and remained stable until the follow-up scan (within 2 months of the last treatment). A 

significance level of p < 0.05 was used throughout.

Kendall’s Tau and Spearman rank correlation coefficients were used to examine the 

relationships between summary LR-TR categories and mRECIST categories for each reader. 

We used the kappa statistic and interclass correlation (ICC) to assess inter-reader agreement 

across pre- and post-treatment CT findings. All statistical computations were performed and 
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all output generated using SAS Software Version 9.4 (The SAS Institute, Cary, NC) and R 

version 3.5.3.

Results

Patient characteristics

A total of 85 patients (median age 71 years; range 50–87) with 99 total lesions were 

included in the study (Figure 1). The majority of patients had a single lesion (n = 71, 84%). 

Patient characteristics are summarized in Table 1.

Of the 85 patients, 68 (80%) had at least one lesion which was biopsy-confirmed as HCC, 3 

(4 %) had an inconclusive biopsy result and 14 (17 %) were not biopsied. Of the patients 

without biopsy confirmation, 12 (71%) patients were read as LR-5 and 2 (12%) as LR-TIV 

by both readers; in three discrepant reads, two were read as LR-TIV and one as LR-5 by the 

third reader.

The majority of the patients had underlying liver disease caused by either Hepatitis B or C or 

alcohol (n = 61, 70%). All patients had an Eastern Cooperative Oncology Group (ECOG) 

score of 0 or 1, and the majority were of low Barcelona Clinic Liver Cancer (BCLC) stage 

and Child Pugh score. For reader 1 (R1), the summary LR-TR category was Nonviable for 

50 patients (59%), Equivocal for 9 patients (11%), and Viable for 26 patients (31%). For 

reader 2 (R2), the summary LR-TR category was Nonviable for 37 patients (44%), 

Equivocal for 13 patients (15%), and Viable for 34 patients (40%), and Nonevaluable for one 

patient (1%). The majority of patients were treated with a single episode of TAE (72/85, 

85%). Figures 2–4 are representative images of LR-TR Nonviable, LR-TR Equivocal, and 

LR-TR Viable, respectively.

Survival analysis

At the last follow-up, 54/85 (64%) patients had died. Median follow up was 38.8 months 

(range 8.42– 11.36). OS characteristics are summarized in Table 2, including a median OS 

from first embolization of 43.9 months (95% CI: 33.9–66.9). Kaplan–Meier curve 

representation of OS were generated for each reader for both LR-TR categories (Figure 5) 

and mRECIST categories (Figure 6).

Pre-treatment findings and their associations with OS are summarized in Supplemental 

Table 2 in Online Resource 1. In terms of LI-RADS categories, LR-TIV was associated with 

a worse OS as opposed to LR-5 for both readers (R1: Hazard Ratio (HR) 3.7 (95% CI: 1.7–

8.1); R2: HR 2.2 (95% CI: 1.1–4.9), p < 0.05). Pre-treatment tumor size was also associated 

with a worse OS for both readers (R1: HR 1.1 (95% CI: 1.0–1.2); R2: HR 1.1 (95% CI: 1.0–

1.2), p < 0.05). For clinical (non-radiologic) variables, only higher alpha-fetoprotein was 

associated with worse OS (HR on log-transformed alpha-fetoprotein 1.7, 95% CI: 1.3–2.2 (p 

< 0.001) (Supplemental Table 3 in Online Resource 1).

Post-treatment findings and their associations with OS are summarized in Table 3. In terms 

of LR-TR categories, the median OS for patients with LR-TR Viable lesions was shorter at 

25.7 (R1, 95% CI: 18.6–35.7) and 26.4 months (R2, 95% CI: 20.7–43.9), versus 38.2 (R1, 
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95% CI: 15.6–93.6) and 50.7 months (R2, 95% CI: 42.7–70.8) for patients with Equivocal 

lesions, and 64.2 months for both readers (R1: 95% CI: 42.7–92.5; R2: 95% CI: 36.3–94.1) 

for patients with Nonviable lesions. There was no significant difference in OS between 

patients with Equivocal and Nonviable lesions. Viable disease had a higher hazard of death 

when compared to Nonviable disease (HR: 3.0, 95% CI: 1.6–5.5). In terms of mRECIST 

categories, mRECIST nonresponders (stable disease or progression of disease) demonstrated 

a worse OS compared with complete responders (complete response) for both readers (R1: 

HR 2.6, 95% CI: 1.1–6.2; R2: HR 2.9, 95% CI: 1.3–6.9). Results for LR-TR and mRECIST 

categories did not change substantially when the baseline time was defined as the date of 

scan used to evaluate response. As with pre-treatment tumor size, post-treatment tumor size 

was also associated with OS for both readers (R1: HR 1.2, 95% CI: 1.1–1.2; R2: HR 1.1, 

95% CI: 1.1–1.2) (p < 0.05) (Table 3). The following post-treatment variables were also 

associated with OS for both readers: Lesion 1 post-treatment non-rim arterial phase 

hyperenhancement, washout, and enhancement similar to pre-treatment.

Inter-reader agreement

Table 4 shows the inter-reader agreement results, where inter-reader agreement was 

moderate for pre-treatment LR categories (κ = 0.57, 95% CI: 0.35–0.78) and substantial for 

post-treatment LR-TR categories (κ = 0.68, 95% CI: 0.55–0.81). LR-TR post-treatment 

imaging features showed substantial agreement. Pre- and post-treatment size measurements 

showed excellent agreement (ICC = 0.97, 95% CI: 0.96–0.98, and ICC = 0.87, 95% CI: 

0.81–0.91, respectively).

Discussion

In patients with HCC lesions treated with transarterial embolization, with or without 

ablation, we found that both pre-treatment LI-RADS categories as well as post-treatment LI-

RADS treatment response (LR-TR) categories were associated with overall survival. 

mRECIST categories also showed associations with OS similar to LR-TR categories. On 

post-treatment CT imaging, the presence of measurable tumor with non-rim arterial phase 

hyperenhancement, washout, or enhancement similar to pre-treatment on post-treatment 

imaging were associated with poorer survival. Both pre- and post-treatment tumor size on 

CT imaging was also associated with overall survival.

Our findings that pre-treatment tumor size and LR-TIV were associated with OS are in line 

with the literature in which associations of pre-treatment tumor size and tumor in vein with 

OS have been well-documented previously [17,18]. For example, Lee at al. [18] 

demonstrated associations between tumor in vein and poor prognosis. We also found a 

strong association of alpha-fetoprotein with OS which was also in line with previous 

findings in the literature [19]. No other pre-treatment clinical variables predicted OS in our 

study.

The association of post-treatment features (non-rim arterial phase hyperenhancement, 

washout, or enhancement similar to pre-treatment) with OS is in line with multiple studies 

that have investigated the utility of mRECIST to assess OS. The utility of mRECIST is well 

established. A meta-analysis by Vincenzi et al. [14] in patients undergoing primarily 
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transarterial chemoembolization showed that mRECIST criteria showed a strong prognostic 

value for OS in HCC patients undergoing loco-regional treatments. Similarly, Lencioni et al. 

showed that mRECIST could predict OS in those who received systemic therapy [8]. Our 

results demonstrated a strong association of LR-TR categories with OS on a per-lesion basis, 

similar to the mRECIST estimation of per-patient response. Given the overlap between the 

two criteria, further studies comparing mRECIST and LI-RADS treatment response are 

needed, as potential differences may include the lower specificity of mRECIST for residual 

disease [20]. As LR-TR categories are increasingly used in routine clinical practice, further 

validation of our results may be possible with minimal added effort.

Inter-reader agreement was substantial for post-treatment LR-TR categories and moderate 

for pre-treatment LI-RADS categories. While only two readers assessed response in this 

study, the substantial inter-reader agreement (κ = 0.68) for post-treatment LR-TR categories 

in our study is similar to those reported by Shropshire et al. [12] and Seo et al [13]. The 

moderate inter-reader agreement (κ = 0.57) for pre-treatment LI-RADS categories in our 

study was also similar to prior smaller studies of treatment response [12,13]. Moderate inter-

reader agreement may be a consequence of the relatively recent introduction of the LR-TR 

categories and may improve with increased experience among radiologists over time. The 

potential for disagreement among radiologists highlights the need for discussion of 

challenging cases in a multidisciplinary setting.

Our study has a number of limitations, including its retrospective nature and the 

heterogeneity of treatments each patient received subsequent to the index embolization. In 

addition, we limited our analysis to patients with no more than two treated lesions, to avoid 

the complexity of identifying nontarget lesions when applying mRECIST. Similar 

approaches to limit the analysis to one or two lesions have been adopted in previous studies, 

e.g., in a study by Riaz et al. [5] to determine the effect of radioembolization on OS. Our 

study was also limited to bland TAE with or without ablation, and thus our results may not 

be generalizable for other locoregional therapies, such as transarterial chemoembolization 

(TACE) and transarterial radioembolization (TARE). The preference for TAE over 

transarterial chemoembolization was an institutional one [21]. While radioembolization is 

increasingly used at our institution, only a small fraction of patients have been treated with 

radioembolization, with limited follow-up, and thus these were not included by design. We 

used CT as the sole mode of imaging evaluation, both pre- and post-treatment; therefore, the 

results may not apply to LR-TR assessment in the post-treatment setting with MRI, which 

would need to be studied separately. Additionally, we did not have histopathologic 

confirmation of tumor response, as performed by other studies [12–14], as our patients did 

not undergo transplantation or liver resection following locoregional therapy. Consequently, 

the lack of available histopathologic correlate motivated our choice of OS as the primary 

endpoint of our study.

In conclusion, LI-RADS treatment response categories using CT assessment show a strong 

association with OS in HCC patients treated with bland transarterial embolization. However, 

further validation on the utility of LI-RADS treatment response categories as a surrogate 

endpoint for HCC patients is needed in larger multi-center studies, with both CT and MRI 

and with other locoregional therapies, including chemo- and radioembolization.
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Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Flowchart for study inclusion. (Abbreviations: IR, interventional radiology)
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Fig. 2. 
77-year-old man with LR-5 observation (arrows) on pre-treatment CT showing (a) arterial 

phase hyperenhancement and (b) washout on delayed phase. Following the completion of 

treatment, the lesion was assessed as LR-TR Nonviable with no enhancement seen on the (c) 

arterial and (d) portal venous phases
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Fig. 3. 
81-year-old man with LR-5 observation on pre-treatment CT showing (a) arterial phase 

hyperenhancement and (b) washout. Following the completion of treatment, the lesion was 

assessed as LR-TR Equivocal with irregular enhancement on (c) arterial and (d) portal 

venous phase (arrow). A new area of infarction is also seen peripherally
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Fig. 4. 
79-year-old man with LR-5 observation on pre-treatment CT showing (a) arterial phase 

hyperenhancement and (b) washout. Post treatment, the lesion was assessed as LR-TR 

Viable with no arterial phase hyperenhancement on arterial phase (c), but nodular washout 

on portal venous phase (arrow) (d)
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Fig. 5. 
Kaplan–Meier curves of overall survival stratified by LR-TR categories for (a) R1 and (b) 

R2
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Fig. 6. 
Kaplan–Meier curves of overall survival stratified by mRECIST categories for (a) R1 and 

(b) R2
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Table 1

Patient characteristics

Characteristic N (%)

Sample size 85

Median age at embolization (range) 71 (50–87)

Sex

    Male 68 (80)

    Female 17 (20)

Biopsy

    Positive for HCC 68 (80)

    Inconclusive 3 (3.5)

    No biopsy 14 (16.5)

Cause of liver disease

    Hepatitis B/C 35 (41.1)

    Alcohol 26 (30.6)

    Hemochromatosis 3 (3.5)

    NASH 6(7.1)

    Alpha-1-antitrypsin 1 (1.1)

    Primary biliary cirrhosis 1 (1.1)

    Other/unknown 14 (16.4)

Laboratory data

    AFP (median (range)) 9 (2–47652)

    Bilirubin (median (range)) 1 (0–4)

    Albumin (median (range)) 4 (1–6)

    INR (median (range)) 1 (1–3)

Child Pugh score

    A 50 (58.8)

    B 19 (22.4)

    C 16 (18.9)

ECOG

    0 55 (64.7)

    1 30 (35.3)

BCLC stage

    A0 5 (5.9)

    B1 39 (45.9)

    C2 15 (17.6)

    D3 26 (30.6)

Abbreviations: AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; ECOG, Eastern Cooperative Oncology Group; HCC, hepatocellular 
carcinoma; INR, international normalized ratio; NASH, nonalcoholic steatohepatitis
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Table 2

OS and cumulative incidence estimates by outcome and reader

Stratum Estimate Reader

R1 R2

Non-viable Median survival in months (95% CI) 64.21 (42.71–92.45) 64.21 (36.30–94.09)

12-month survival (95% CI) 0.92 (0.84–1.00) 0.92 (0.83-NR)

36-month survival (95% CI) 0.71 (0.58–0.85) 0.69 (0.53–0.85)

Equivocal Median survival in months (95% CI) 38.15 (15.58–93.60) 50.73 (42.71–70.82)

12-month survival (95% CI) 0.89 (0.68-NR) 1.00 (NR-NR)

36-month survival (95% CI) 0.50 (0.13–0.87) 0.77 (0.54–1.00)

Viable Median survival in months (95% CI) 25.64 (18.58–35.70) 26.43 (20.68–43.92)

12-month survival (95% CI) 0.73 (0.56–0.90) 0.74 (0.59–0.88)

36-month survival (95% CI) 0.29 (0.10–0.48) 0.34 (0.18–0.51)

Abbreviations: NR, not reached
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Table 3

Post-treatment measurement associations with overall by reader (time 0 = end of treatment date)

Variable R1 R2

N(#Events) HR (95% CI) p-value N(#Events) HR (95% CI) p-value

PostTx total size 85 (54) 1.15 (1.07–1.24) < 0.001 84 (53) 1.13 (1.05–1.22) 0.002 0.002

L1 PostTx APHE 85 (54) < 0.001 85 (54) 0.001

   Present 32 (25) Ref. 38 (28) Ref.

   Not present 53 (29) 0.36 (0.20–0.63) 47 (26) 0.38 (0.21–0.69)

L1 PostTx WO 85 (54) < 0.001 85 (54) < 0.001

   Present 22 (18) Ref. 30 (23) Ref.

   Not present 63 (36) 0.32 (0.18–0.57) 55 (31) 0.34 (0.19–0.60)

L1 PostTx ESTPT 85 (54) < 0.001 85 (54) 0.002

   Not present 57 (32) Ref. 51 (29) Ref.

   Present 28 (22) 2.78 (1.61–4.78) 34 (25) 2.43 (1.37–4.30)

L1 PostTx LR-TR category 85 (54) 0.001 84 (53) 0.003

   Non-viable 51 (28) Ref. 36 (18) Ref.

   Equivocal 8 (5) 2.47 (0.92–6.61) 13 (6) 1.40 (0.55–3.62)

   Viable 26 (21) 3.08 (1.68–5.63) 35 (29) 2.81 (1.54–5.15)

L2 PostTx LR-TR category 14 (8) 0.38 14 (8) 0.76

   Non-viable 8 (4) Ref. 9 (5) Ref.

   Equivocal 3 (2) 1.55 (0.25–9.74) 0.00 (0.00–.)

   Viable 3 (2) 3.99 (0.58–27.59) 4 (3) 1.77 (0.38–8.17)

Summary PostTx LR-TR category 85 (54) 0.002 84 (53) 0.006

   Non-viable 50 (27) Ref. 37 (19) Ref.

   Equivocal 9 (6) 1.78 (0.73–4.38) 13 (6) 1.32 (0.52–3.39)

   Viable 26 (21) 2.98 (1.64–5.45) 34 (28) 2.57 (1.41–4.67)

Abbreviations: APHE, nonrim-like enhancement in the arterial phase; ESTPT, enhancement similar to pre-treatment; HR, Hazard Ratio; Tx, 
treatment; L1, lesion 1; L2, lesion 2; LR-TR, LI-RADS treatment response; WO, washout
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Table 4.

Inter-reader agreement

Variable Agreement statistics Variable Agreement statistics

L1 PreTx LI-RADS 
category

Weighted κ (95% CI) 0.57 (0.35–0.78) L1 LR-TR category Weighted κ (95% CI) 0.65 (0.51–0.78)

Percent agree 83.5 Percent agree 74.1

L1 PreTx APHE
a L1 PostTx APHE Simple κ (95% CI) 0.66 (0.5–0.82)

Percent agree 92.9 Percent agree 83.5

L1 PreTx TG Simple κ (95% CI) 0.5 (0.13–0.87) L1 PostTx ESTPT Simple κ (95% CI) 0.65 (0.48–0.81)

Percent agree 91.1 Percent agree 83.5

L1 PreTx WO Simple κ (95% CI) 0.16 (−0.18 to 0.49) L1 PostTx WO Simple κ (95% CI) 0.62 (0.44–0.79)

Percent agree 90.6 Percent agree 83.5

L1 PreTx capsule Simple κ (95% CI) 0.38 (0.18–0.59) Summary PostTx LR-
TR category

Weighted κ (95% CI) 0.68 (0.55–0.81)

Percent agree 72.9 Percent agree 75.3

PreTx total size ICC (95% CI) 0.97 (0.96–0.98) PostTx total size ICC (95% CI) 0.87 (0.81–0.91)

Limits of agreement (−1.79 to 1.63) Limits of agreement (−2.91 to 3.24)

a
κ could not be computed because there was no variation in this variable for R1.

Abbreviations: APHE, nonrim-like enhancement in the arterial phase; CPE, Concordance Probability Estimate; HR, Hazard Ratio; TG, threshold 
growth; Tx, treatment; LR-TR; LI- RADS treatment response; WO, washout
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