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Abstract

Background & Aims: We examined the frequency of and factors associated with delays in 

diagnosis of hepatocellular carcinoma (HCC) in a cohort of patients with cirrhosis in the Veterans 

Health Administration.

Methods: In a retrospective study, we collected and analyzed data from the Veterans Health 

Administration’s electronic health records. We used a multivariate logistic regression model to 

identify factors associated with a delay in diagnosis of HCC of more than 60 days following a red 

flag (defined as the earliest date at which a diagnosis of HCC could have been made, based on 

American Association for the Study of Liver Disease 2005 guidelines). We used multivariate Cox 
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proportional hazards model to evaluate the effects of delayed diagnosis on survival, adjusting for 

patient and provider characteristics.

Results: Among 655 patients with cirrhosis and a diagnosis of HCC from 2006 through 2011, 

46.9% had a delay in diagnosis of more than 60 days following a red flag for HCC. Delays in 

diagnosis for more than 60 days were significantly associated with lack of provider adherence to 

the guidelines (adjusted odds ratio [OR], 4.82; 95% CI, 3.12–7.45), a diagnostic imaging 

evaluation instead of only measurement of alfa fetoprotein (adjusted OR, 2.63; 95% CI, 1.09–

6.24), and diagnosis as an incidental finding during examination for an unrelated medical problem 

(compared with an HCC-related assessment) (adjusted OR, 2.26; 95% CI, 1.09–4.67). Diagnostic 

delays of 60 days or more were associated with lower mortality compared to patients without a 

delay in diagnosis (unadjusted hazard ratio, 0.57; 95% CI, 0.47–0.68 and adjusted hazard ratio, 

0.63; 95% CI, 0.50–0.78).

Conclusions: Nearly half of veterans with cirrhosis have delays in diagnosis of HCC of 60 days 

or more after a red flag, defined by guidelines. Interventions are needed to improve timely follow-

up of red flags for HCC and adherence to guidelines, to increase early detection of HCC.
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INTRODUCTION

The incidence of hepatocellular carcinoma (HCC) has tripled over the last 30 years.1-4 

Clinical practice guidelines advocate systematic surveillance among patients at high-risk for 

HCC coupled with timely follow-up of abnormal tests. Diagnostic delays can contribute to 

interval tumor growth and loss of eligibility for curative treatment.5,6

HCC can be difficult to diagnose in a timely manner. Providers often lack knowledge about 

current HCC diagnostic guidelines.7-12 Published guidelines can vary by professional 

organization leading to confusion among providers.7,13-18 Surveillance tests are sub-optimal, 

and even among patients with a known risk factor for HCC, surveillance rates are low.19-23 

The evolving options for diagnostic testing, including liver biopsy, contributes to challenges 

in the diagnosis of HCC.24 The involvement of multiple specialties (e.g., gastroenterology, 

hepatology, oncology, radiology, surgery) also complicate the diagnostic process.

Our study’s aims were to 1) characterize the frequency of delays in the diagnosis of HCC in 

the Veterans Health Administration with cirrhosis, 2) evaluate the association between 

delays and patient and provider characteristics, and 3) determine the impact of diagnostic 

delays on survival.

MATERIALS AND METHODS

Data Source

We conducted a retrospective cohort study using data obtained from the Department of 

Veterans Affairs (VA) administrative data files and review of patient electronic health 

records (EHR). HCC diagnoses were verified by provider notes, laboratory data, imaging 
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and pathology reports. Using structured data abstraction tools, an oncologist and internist 

reviewed the EHR for health services utilized in the HCC diagnostic process.

Study Population

We identified a national cohort of 10,695 patients who potentially had a HCC diagnosis 

(International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9 CM) 

codes 155.0 and 155.1) from 2006 to 2011 and follow-up that ended July 30, 2012.25 A total 

of 2,719 patients were then selected at random using computer-generated code for medical 

record review to confirm the initial diagnosis of HCC by radiology or pathology criteria 

according to the 2005 American Association for the Study of Liver Diseases (AASLD) 

guidelines, and recent VA healthcare utilization within 1 year prior to the date of HCC 

diagnosis (at least 1 inpatient or outpatient encounter at any VA facility).20,22,26

We excluded patients who did not have confirmed cirrhosis (ICD-9 CM codes 571.2, 571.5 

or 571.6 or liver biopsy results at any time prior to or at the time of HCC diagnosis, 

characteristics of cirrhosis on imaging or evidence of portal hypertension by laboratory or 

physical exam). We also excluded patients who did not have any of the following: a liver 

lesion found on imaging during the study period, progress notes discussing the diagnosis of 

HCC, available biopsy or radiology/diagnostic information and lesion characteristics, or a 

HCC diagnosis at a VA facility (n=2,064). The final study population was 655 HCC patients.

Red Flag Definition

The date of red flag presentation was the earliest date when an HCC diagnosis could have 

been made by AASLD 2005 guideline recommendations (radiology or pathology).7,15,27-29 

We defined a red flag as either: 1) liver lesion <1 cm in diameter which would need to be 

followed-up every 3-4 months 2) liver lesion 1-2 cm in diameter, which would need to be 

followed-up appropriately or be treated as HCC if applicable and 3) >2 cm in diameter with 

characteristic arterial vascularization or AFP>200 ng/mL, which would be treated as HCC.

Diagnostic Delay Definition

The actual HCC diagnosis date was the earliest date that either a provider documented HCC 

diagnosis, imaging reported HCC characteristics, or biopsy confirmed HCC.17,30,31 The date 

of referral or diagnostic follow-up was the first date of evaluation for further diagnostic and 

management activity (e.g., clinic visit with HCC-related provider, liver imaging, biopsy, or 

multidisciplinary tumor board meeting).30,32 We defined diagnostic delays as the difference 

between the dates of red flag presentation and HCC diagnosis. Based on expert 

recommendations and a 2013 Office of Inspector General report, we chose a cutoff for 

timely diagnosis as 60 days.32,33

Patient Characteristics

We collected patient-related information, clinical characteristics, and HCC risk factors. 

Lesion characteristics and Barcelona Clinic Liver Cancer (BCLC) HCC stage at diagnosis 

were also collected. Radiology reports were abstracted for contrast technique, presence of 

HCC features (arterial enhancement and portal venous wash out).
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Factors Related to Diagnostic Delay

All variables were defined at the time of the HCC red flag presentation date. We collected 

patient-related factors, such as missed appointments, contraindication to diagnostic testing, 

or lost to follow-up. We abstracted the specialty of the provider who documented HCC 

diagnosis, level of doubt or confidence in the HCC diagnosis (e.g., documentation of “? 

HCC” or “likely HCC”), request for additional testing, method of HCC diagnosis (imaging, 

biopsy or AFP only), provider adherence to AASLD guidelines, and reasons for AASLD 

guideline non-adherence (e.g., diagnosis without guideline-based evidence, inconclusive 

pathology, and inappropriate tests ordered, or provider did not recognize HCC diagnosis). 

Diagnostic context included three situations in which HCC diagnosis was made: 1) 

incidental finding where a guideline-based diagnosis of HCC could be made from tests 

obtained during work-up for an unrelated medical problem, 2) HCC surveillance imaging, 

and 3) further diagnostic work-up in follow up to abnormal suspicious findings (e.g., 

ultrasound, liver function tests, patient-reported symptoms).

Statistical Analysis

The primary outcome was presence of a diagnostic delay for HCC defined as >60 days from 

the HCC red flag presentation date to HCC diagnosis date, accounting for lesion 

characteristics. We performed sensitivity analyses to examine different cutoffs for diagnostic 

delay, defined as >30 days for liver lesions >2 cm in diameter and >90 days for liver lesions 

<1 cm in diameter. An additional sensitivity analysis was performed to compare a subset of 

patients diagnosed through HCC surveillance, compared to patients who were diagnosed 

through diagnostic work-up evaluation. We used univariate and multivariate logistic 

regression model to identify patient and provider predictors that may contribute to diagnostic 

delays.

Kaplan-Meier survival curves were constructed to assess and compare time from HCC 

diagnosis to survival (death or end of study follow-up on July 30, 2012) between patients 

with and without a delay. We performed a sensitivity analysis to examine patients diagnosed 

through 2009 to allow at least 3 years of follow-up time. We also performed an additional 

analysis comparing survival between patients with and without delays stratified by BCLC 

stage and evaluated unadjusted 3- and 5-year survival to address any selection bias in our 

study. Multivariate Cox proportional hazards model was used to identify the effect of 

diagnostic delay on mortality, adjusting for patient and provider characteristics.

All analyses were conducted using STATA 14.0 (StataCorp, College Station, TX, USA) and 

SAS 9.4 (SAS Institute Inc., Cary, NC). The study protocol was approved by the Baylor 

College of Medicine Institutional Review Board and the Michael E. DeBakey VA Research 

& Development Committee.

RESULTS

Patient Characteristics

In our sample of 655 confirmed HCC patients with known cirrhosis, most patients (71.5%) 

were between 50 to 64 years of age at the time of HCC diagnosis. Almost all patients were 

Choi et al. Page 4

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2022 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



men (99.8%) and their racial and ethnic distribution was white (57.6%), followed by blacks 

(26.3%), Hispanics (14.1%) and other (2.1%) race/ethnicity. Table 1 shows a comparison of 

patient characteristics between those who experienced a diagnostic delay >60 days 

compared to those who did not experience a delay.

Diagnostic Characteristics

In patients who had diagnostic delays >60 days, the median time from first red flag 

presentation to HCC diagnosis was 6.8 months (95% CI 5.9-7.9 months). The median time 

from first red flag presentation to HCC diagnosis for patients with Barcelona A staging who 

had diagnostic delays >60 days was 7.0 months (95% CI 4.9-8.9 months), 6.6 months (95% 

CI 4.7-8.6 months) for patients with Barcelona B staging, 7.4 months (95% CI 5.4-9.9 

months) for patients with Barcelona C staging, and 5.6 months (95% CI 3.1-7.9 months) for 

patients with Barcelona D staging.

Almost half of patients (47.3%) were diagnosed with HCC using imaging without biopsy; 

45.6% with biopsy alone and the remaining using AFP alone (7.0%). More than half 

(54.2%) of patients were diagnosed with HCC through diagnostic work-up evaluation for 

symptoms or an abnormal finding, followed by HCC surveillance (38.5%) and <10% of 

patients were diagnosed with HCC incidentally. Approximately 46.9% of patients had delays 

>60 days from the HCC red flag presentation date to HCC diagnosis date. Almost half 

(45.0%) of patients who experienced a delay had a AASLD guideline non-compliant HCC 

diagnosis, including providers failing to recognize HCC or ordering inappropriate tests to 

determine HCC in 43.8% (n=85) of cases. In 17.9% of cases, contraindication to triple-phase 

contrast or biopsy was cited as a reason for non-adherence to AASLD guidelines. There 

were 263 patients (40%) referred for multidisciplinary tumor board discussion. Diagnostic 

characteristics for HCC patients are described further in Table 2.

Predictors of Diagnostic Delays

In multivariate logistic regression analysis, AASLD guideline non-adherence was associated 

with approximately 5 times the estimated odds of HCC diagnosis delays exceeding 60 days, 

as compared with cases adherent with guidelines (adjusted OR 4.82; 95% CI 3.12-7.45). 

Imaging as the sole diagnostic evaluation method was associated with delay exceeding 60 

days for HCC diagnosis (adjusted OR 2.63; 95% CI 1.09-6.24) when compared with AFP 

only (Table 3). Separate sensitivity analyses based on different diagnostic delay definitions 

(delay cutoff of >30 and >90 days) demonstrated similar findings (P>0.05). Results for our 

subgroup comparison of patients diagnosed through surveillance, compared to patients who 

were diagnosed through diagnostic work-up did not change (data not shown).

Association Between Diagnostic Delays and Mortality

Three fourths of HCC patients (75.4%) in our study population died by the end of the study 

period. In patients with diagnostic delays >60 days, the median overall survival was 18 

months with 1-, 3-, and 5-year survival rates of 67% (95% CI 62-73%), 22% (95% CI 

17-28%), and 14% (95% CI 9-21%), respectively. In patients with no delays, the median 

overall survival was 6 months with 1-, 3-, and 5-year survival rates of 36% (95% CI 

31-41%), 15% (95% CI 11-20%), and 13% (95% CI 9-17%), respectively. Differences in 
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survival stratified by presence of diagnostic delays were statistically significant (log-rank 

test P<0.001) (Figure 1).

Unadjusted Cox model indicated diagnostic delays >60 days was associated with lower 

mortality compared to those without a diagnostic delay (unadjusted HR 0.57; 95% CI 

0.47-0.68). In multivariate Cox proportional hazards analysis, diagnostic delays >60 days 

(adjusted HR 0.63; 95% CI 0.50-0.78) continued to be associated with lower mortality 

compared to those without a diagnostic delay (Table 4). Lower mortality was also observed 

in patients who were diagnosed incidentally (adjusted HR 0.46; 95% CI 0.31-0.69) or 

through surveillance (adjusted HR 0.53; 95% CI 0.42-0.67) compared to those with 

diagnostic work-up evaluation due to symptoms, and patients who received a transplant for 

curative treatment (adjusted HR 0.20; 95% CI 0.05-0.76) compared to resection (Table 4). In 

our sensitivity analysis of patients diagnosed with HCC through 2009, we found no 

significant differences (P>0.05).

Additional sensitivity analyses of each BCLC tumor stage (A-D) demonstrated no 

significant difference in unadjusted 3- and 5-year survival for patients who had diagnostic 

delays compared to those without diagnostic delays (Figure 2).

DISCUSSION

Nearly half of VA patients in our sample experienced diagnostic delays greater than 60 days 

from the HCC red flag date. This is consistent with findings from a non-VA urban hospital, 

where almost 40% of patients experienced a diagnostic delay.5 Previous studies have 

reported delays and missed opportunities of care due to both patient and provider factors.
5,16,32,34,35

In our study, delays were related to patients missing or cancelling appointments, and testing 

issues, such as providers not ordering follow-up tests or not receiving or following-up on 

abnormal test results. Adherence to AASLD diagnostic guidelines for HCC was suboptimal.
27,28,36,37 We found that in a third of patients, providers did not adhere to AASLD 

guidelines. This estimate is similar to previous studies that noted the large proportions of 

lack of provider adherence to AASLD guidelines for the management of liver disease, 

including HCC surveillance and treatment.13,17,28,35,38 This may be in part due to confusion 

among providers about which practice guideline to follow, as well as the complexity of HCC 

diagnostic imaging criteria and radiology reporting. Issues surrounding the initial diagnostic 

assessment (e.g. accurate and complete clinical examination and diagnostic reasoning), 

diagnostic test performance and interpretation (e.g. ordering appropriate lab or imaging 

tests, interpretation of results) and diagnostic follow-up and coordination (e.g., timely 

diagnostic follow-up and referral) were also reported for delays in cancer diagnosis.39

To improve HCC diagnosis in clinical settings, we recommend system level processes to 

improve physician education and adherence for AASLD guidelines. Interventions could 

include standardized educational training for physicians, establishing multi-disciplinary 

clinics for patients at high-risk patients for HCC, and increased utilization of HCC tumor 

boards in the diagnostic process. A dedicated tumor board review for HCC patients was 
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found to be associated with increased survival.40 In our study, not all VA facilities may have 

had access to tumor board conferences, and therefore expansion of virtual tumor board 

programs may assist with diagnostic guidance. These methods would increase the 

knowledge-base, as well as enhance communication among physicians and subsequently 

lead to a timelier HCC diagnosis.

Further, introduction of the Li-RADS system standardizes the imaging diagnostic criteria 

and serves to improve communication between radiologists and clinicians by providing 

categories for level of suspicion for HCC.41 Li-RADS reporting has improved the accuracy 

of HCC identification by CT and MRI.42 System level processes could include system alerts 

for abnormal liver imaging, inclusion of guideline recommendations for further diagnostic 

work-up in radiology reports, and standardized radiology reporting templates for Li-RADS 

criteria. However, there are challenges to Li-RADS implementation. The increased number 

and complexity of imaging criteria for Li-RADS evaluation can be time consuming and may 

require a radiologist with expertise in liver imaging, which may only be available in larger, 

high volume centers.43-45

Patients with diagnostic delays for HCC exceeding 60 days had longer survival compared to 

patients without any diagnostic delays. Caution needs to be exercised in interpreting this 

finding. Patients with diagnostic delays may have better prognosis due to compensated 

cirrhosis and earlier stage. One possible explanation is that patients who presented with 

more advanced or worse cirrhosis severity may have received more urgent follow-up than 

patients with small, slow growing tumors and compensated cirrhosis. In our study, patients 

who had diagnostic delays had lower liver disease severity (Childs A 44.6% vs. 29.8%) and 

lower BCLC stage (BCLC A 25.7% vs. 11.1%) compared to patients without diagnostic 

delays. In favor of this argument is that almost all of the difference in survival was explained 

by the 1-year survival and subsequently there were no significant differences between the no 

delay and delay groups in the 3- and 5- year survival rates.

In addition, the slow doubling time of HCC may create a paradoxical wait time. The 

“waiting time paradox” where longer delays in care are associated with improved survival 

because of early stage at diagnosis, has been described in other cancers.46,47 Tumor biology 

may outweigh diagnostic delays when determining the ultimate outcome.48 If the HCC 

lesion has a slow rate of progression, delays in diagnosis of early stage tumors may not have 

a significant impact on survival.49 Given that nearly 40% of HCC can exhibit an indolent 

growth pattern, the waiting time paradox may also apply to a subset of patients with HCC.50

Lastly, there is no currently accepted standard definition of a diagnostic delay for HCC, 

although one study defined the cutoff as 60 days based on prior work, feedback from experts 

and guidance from the 2013 Office of Inspector General Report.32,33 A U.S. study by Patel 

et al. found that almost 20% of patients with HCC waited more than 3 months from 

presentation to diagnosis and attributed the delays to lack of provider orders on imaging.5 

The traditional definition of delay for most cancers, which is generally 30-60 days, may 

need to be re-evaluated for HCC given the slower doubling time of HCC.32,51,52 More 

studies are required to examine the relevance of our finding.
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To our knowledge, our study is the first to assess diagnostic delays for HCC in the setting of 

an integrated national health system. This allowed us to capture potential process 

breakdowns through the entire continuum from presentation to diagnosis. However, limited 

information was available in the medical record to explain reasons for delays. Future studies 

would need to collect qualitative data from patients and providers to better understand 

reasons for delays.

AASLD guidelines are still valuable because they prevent patients at high risk for bleeding 

due to coagulopathy and thrombocytopenia from having to undergo unnecessary biopsy. 

Liver cancer treatment involves multi-disciplinary coordination, and any time gained in the 

diagnostic process will allow for earlier entry into the process. Interventions to improve 

timely follow-up of red flag findings and adherence to guidelines are needed to improve 

early HCC detection.
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Need to Know

Background: Guidelines have defined red flags that identify patients with cirrhosis who 

should be examined for hepatocellular carcinoma (HCC), but it is not clear how many 

patients with red flags actually receive a diagnosis of HCC within 60 days of the red flag 

warning.

Findings: Almost half of veterans with cirrhosis have delays in diagnosis of HCC of 60 

days or more after a red flag. Delays in diagnosis are associated with lack of provider 

adherence to the guidelines, diagnostic imaging evaluation instead of only measurement 

of alfa fetoprotein, and diagnosis of HCC as an incidental finding during examination for 

an unrelated medical problem.

Implications for patient care: Interventions are needed to improve timely follow-up of red 

flags for HCC and adherence to guidelines, to increase early detection of HCC.
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Figure 1. 
Kaplan-Meier survival estimates for 655 HCC patients stratified by the presence or absence 

of diagnostic delay >60 days
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Figure 2. 
Kaplan-Meier survival estimates for 655 HCC patients with diagnostic delay >60 days and 

Barcelona (BCLC) staging
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Table 1.

Characteristics of HCC patients (n=655)

Variable No delay
(Diagnostic follow-
up ≤60 days) (%)

n=348

Diagnostic delay
>60 days (%)

n=307

P-value

Age at HCC diagnosis - - 0.84

 <50 years 10 (2.9) 6 (2.0)

 50-64 years 247 (71.0) 221 (72.0)

 65-79 years 70 (20.1) 64 (20.9)

 ≥80 years 21 (6.0) 16 (5.2)

Year of HCC diagnosis - - <0.001

 2006 67 (19.3) 16 (5.3)

 2007 53 (15.2) 49 (16.2)

 2008 80 (23.0) 63 (20.9)

 2009 80 (23.0) 86 (28.5)

 2010 59 (17.0) 68 (22.5)

 2011 9 (2.6) 20 (6.6)

Race/ethnicity - - 0.39

 White 203 (58.3) 174 (56.7)

 Black 94 (27.0) 78 (25.4)

 Hispanic 42 (12.1) 50 (16.3)

 Other 9 (2.6) 5 (1.6)

VA treatment facility location - - 0.79

 Central 57 (16.4) 50 (16.3)

 East 77 (22.1) 78 (25.4)

 South 134 (38.5) 114 (37.1)

 West 80 (23.0) 65 (21.2)

Hepatitis B (HBV) 20 (5.8) 13 (4.2) 0.40

Hepatitis C (HCV) 258 (74.1) 240 (78.2) 0.23

Diabetes mellitus 126 (36.2) 120 (39.1) 0.45

History of alcohol or drug abuse 183 (52.6) 174 (56.7) 0.29

Liver disease severity - - <0.001

 Child-Pugh class A 101 (29.8) 128 (44.6)

 Child-Pugh class B 178 (52.5) 132 (46.0)

 Child-Pugh class C 60 (17.7) 27 (9.4)

Barcelona staging - - <0.001

 A 37 (11.1) 71 (25.7)

 B 71 (21.3) 77 (27.9)

 C 138 (41.3) 91 (33.0)

 D 88 (26.4) 37 (13.4)
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Variable No delay
(Diagnostic follow-
up ≤60 days) (%)

n=348

Diagnostic delay
>60 days (%)

n=307

P-value

Lesion size - - <0.001

 <1 cm 20 (5.8) 99 (32.3)

 1-2 cm 183 (52.6) 182 (59.3)

 >2 cm 145 (41.7) 26 (15.2)

Deyo-Charlson Comorbidity Index - - 0.002

 0 60 (17.5) 29 (9.6)

 1 145 (42.3) 118 (38.9)

 ≥2 138 (40.2) 156 (51.5)
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Table 2.

Diagnostic follow-up characteristics of HCC patients (n=655)

Variable No delay (Diagnostic
follow-up

≤60 days) (%)
n=348

Diagnostic delay
>60 days (%)

n=307

P-value

Diagnostic evaluation method - - <0.001

 Imaging 261 (75.0) 240 (78.2)

 Biopsy 49 (14.1) 59 (19.2)

 AFP only 38 (10.9) 8 (2.6)

Diagnosis mechanism - - <0.001

 Incidental 20 (5.8) 27 (8.8)

 Diagnostic 229 (65.8) 130 (42.3)

 Surveillance 99 (28.5) 150 (48.9)

Provider adherence to AASLD guidelines - - <0.001

 Yes 292 (83.9) 169 (55.1)

 No 56 (16.1) 138 (45.0)

HCC cases non-adherent with AASLD guidelines reasoning¥ - - 0.02

 Preliminary dx w/out evidence 6 (10.9) 12 (8.9)

 Evaluated by provider but inappropriate tests ordered or non-recognition 29 (52.7) 56 (41.5)

 Patient missed appointment or declined workup 0 (0.0) 5 (3.7)

 Contraindication to triple-phase contrast or biopsy 14 (25.5) 20 (14.8)

 Other 6 (10.9) 42 (31.11)

Doubted diagnosis by provider - - 0.06

 Primary care/inpatient 11 (3.2) 19 (6.2)

 GI specialist 337 (96.8) 288 (93.8)

¥
n=190
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Table 3.

Correlates of diagnostic delays for HCC >60 days (n=655)

Variable Adjusted OR 95% CI P-value

Age at HCC diagnosis (ref=<50 years) - - -

 50-64 years 2.81 (0.88, 8.97) 0.08

 65-79 years 2.40 (0.71, 8.12) 0.16

 ≥80 years 3.33 (0.84, 13.20) 0.09

Year of HCC diagnosis (ref=2011) - - -

 2006 0.15 (0.05, 0.47) 0.001

 2007 0.46 (0.16,1.26) 0.13

 2008 0.39 (0.15, 1.05) 0.06

 2009 0.50 (0.19, 1.33) 0.17

 2010 0.55 (0.20, 1.49) 0.24

Barcelona staging (ref=A) - - -

 B 0.86 (0.48, 1.53) 0.60

 C 0.46 (0.27, 0.80) 0.005

 D 0.33 (0.18, 0.62) 0.001

Provider adherence to AASLD guidelines (ref=Yes) - - -

 No 4.82 (3.12, 7.45) <0.001

Doubted diagnosis by provider (ref=GI specialist) - - -

 Primary care/inpatient 1.63 (0.63, 4.21) 0.31

Diagnostic evaluation method (ref=AFP only) - - -

 Imaging 2.63 (1.09, 6.34) 0.03

 Biopsy 2.27 (0.87, 5.91) 0.10

Diagnosis mechanism (ref=Diagnostic) - - -

 Incidental 2.26 (1.09, 4.67) 0.03

 Surveillance 1.89 (1.25, 2.87) 0.003
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Table 4.

Multivariate Cox proportional hazards model for association between length of diagnostic delays and mortality 

(n=655)

Variable Adjusted HR 95% CI P-value

Delay >60 days 0.63 (0.50, 0.78) <0.001

VA treatment facility location (ref=Central) - - -

 East 0.77 (0.57, 1.05) 0.10

 South 0.79 (0.60, 1.05) 0.10

 West 0.72 (0.52, 0.98) 0.04

Hepatitis C (HCV) 1.19 (0.95, 1.49) 0.13

Liver severity (ref=Child-Pugh class A) - - -

 Child-Pugh class B 2.44 (1.92, 3.09) <0.001

 Child-Pugh class C 1.37 (0.86, 2.20) 0.19

Barcelona staging (ref=A) - - -

 B 1.52 (1.07, 2.17) 0.02

 C 2.19 (1.56, 3.08) <0.001

 D 4.25 (2.63, 6.88) <0.001

Provider adherence to AASLD guidelines (ref=Yes) - - -

 No 1.22 (0.97, 1.54) 0.09

Doubted diagnosis by provider (ref=GI specialist) - - -

 Primary care/inpatient 0.65 (0.40, 1.05) 0.08

Diagnostic evaluation method (ref=AFP only) - - -

 Imaging 0.52 (0.37, 0.74) <0.001

 Biopsy 0.56 (0.38, 0.83) 0.004

Diagnosis mechanism (ref=Diagnostic) - - -

 Incidental 0.46 (0.31, 0.69) <0.001

 Surveillance 0.53 (0.42, 0.67) <0.001

Curative treatment (ref=Resection) - - -

 Ablation 0.63 (0.30, 1.35) 0.24

 Transplant 0.20 (0.05, 0.76) 0.02

 Non-curative 0.99 (0.50, 1.97) 0.98

 Other 0.37 (0.10, 1.40) 0.14

 None 2.27 (1.12, 4.57) 0.02
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