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Background and Aim: A liver biopsy is the gold standard diagnostic tool 
for liver disease. Patient failure to attend a liver biopsy appointment causes a 
delay in diagnosis and the initiation of therapy. The aim of this study was to 
determine factors associated with liver biopsy appointment noncompliance.
Materials and Methods: A cross-sectional study was used to analyze the 
data of consecutive outpatients with liver disease who had a liver biopsy ap-
pointment at a tertiary university hospital hepatology center between March 
2020 and March 2021. Baseline demographic information and logistical 
factors that might affect presentation for an appointment were examined.
Results: A total of 82 patients (50% female) with a mean age of 45±12.31 
years were included in the study. The rate of not attending the biopsy ap-
pointment was 15.9%. Age, sex, distance to the healthcare facility, and 
patient disease were not linked to appointment adherence, however, atten-
dance was significantly associated with an appointment date made more 
than 12 days in advance, with 85% sensitivity and 72% specificity (area 
under the curve: 0.809; 95% confidence interval: 0.708–0.888; p<0.0001).
Conclusion: The nonattendance rate for liver biopsy appointments is relatively 
high, and it is an obstacle to the effectiveness of hepatology clinics. Making ap-
pointments for patients within 2 weeks may increase liver biopsy attendance.
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3.1%,[1,2] and mortality related to the procedure has been reported to be 
0.1% to 0.3%.[1,3] It is broadly agreed that a liver biopsy is a safe and 
effective procedure.
Due to various etiologies, a liver biopsy is most frequently used in the 
diagnosis, staging, and follow-up of viral hepatitis and nonalcoholic ste-
atohepatitis (NASH) in daily practice. Although there are now non-inva-
sive methods, such as the FibroTest (BioPredictive, Paris, France), and 
elastography, that can successfully determine the stage of liver fibrosis, 
a liver biopsy continues to be the mainstay for the diagnosis of liver 
disease. Though the area under the receiver operating curve (AUROC) 
of the FibroTest is between 0.70 and 0.80, suggesting that it is not a 
perfect or superior diagnostic tool when compared with PLB, it appears 
to be a reasonable option.[4] However, a significant inter-laboratory vari-
ation has been noted with the FibroTest that can cause a misdiagno-
sis of significant fibrosis in as many as 20% of patients.[5] FibroScan 
(Echosens, Paris, France) is another pain-free method that can be used 
quickly and easily. However, Ziol et al.[6] determined an AUROC value 
of 0.79 for F≤2, 0.91 for F≤3, and 0.97 for F=4. The authors concluded 
that this test has good value for minimal and significant fibrosis, but 
was limited for intermediate fibrosis. It is also important to note that the 
cost of a FibroScan device (about 80,000 euros at the time of writing) 
is high for most developing countries. As a result, the utility of a liver 
biopsy is increasing, despite the availability of noninvasive techniques.
[7] Furthermore, liver biopsy indications include, but are not limited to, 
diffuse hepatopathies, toxic hepatitis, metabolic liver disease (Wilson’s 
Disease, hemochromatosis), infiltrative pathologies (Gaucher, amyloi-
dosis), primary biliary cholangiopathy, primary sclerosing cholangitis, 
autoimmune hepatitis, and liver transplant rejection. Thus, a liver biopsy 
remains the gold standard test for parenchymal pathologies of the liver.
Patient failure to present at scheduled appointments causes delays in 
diagnosis and treatment. It also leads to an inefficient use of health-
care resources. When patients do not attend appointments, treatment is 
delayed, the number of patients on waiting lists increases, and accord-
ingly, patient satisfaction decreases. In other words, determining the 
reasons for nonattendance at liver biopsy appointments and developing 
effective solutions will enable hepatology clinics to function more ef-
fectively. Although the rate of appointment noncompliance varies in 
different fields of healthcare, and the factors that may influence this 
failure to appear have been widely studied in recent years, to the best of 
our knowledge, there are no published data related specifically to liver 
biopsy appointment nonattendance.
This study was designed to determine the nonattendance rate for a liver 
biopsy to better understand the impact on healthcare. Factors that may in-
fluence appointment compliance behavior were targeted in order to devel-
op measures that could improve the effectiveness of hepatology clinics. 

Introduction
Percutaneous ultrasound (USG)-guided liver biopsy (PLB) is one of the 
most widely used methods to identify liver pathologies. The method 
is quite simple, the training period is short, and the complication rates 
are low, compared with many interventional biopsy procedures. Recent 
research has suggested that the major complication rate is 0.57% to 
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Materials and Methods
Study Design and Data Source
Data of patient nonattendance at an appointment for a liver biopsy at a 
tertiary gastroenterology and hepatology center between March 2020 
and March 2021 were retrospectively assessed. Details of patient age, 
gender, liver biopsy indication, marital status, season of appointment, 
travel distance, and travel time between the home address of the patient 
and the hospital, malignancy as a comorbidity, and the time between 
making the appointment and the date of the appointment (lead time) 
were extracted from hospital’s electronic data system for analysis as 
independent variables related to failure to keep a liver biopsy appoint-
ment. The dependent variable was failure to attend a scheduled biopsy 
appointment.
All consecutive patients with liver disease who were >18 years of age 
and had an appointment for a liver biopsy during the study period were 
included. The patients excluded from the study were those with liver 
biopsies performed by an interventional radiologist, those with incon-
sistent data in the electronic records, those whose appointment was 
canceled by the physician or institution, appointments scheduled for 
hospitalized patients, and appointments canceled by patients 48 hours 
before the appointment date or more.

Ethical Considerations
This study was performed according to the Helsinki Declaration. Writ-
ten, informed consent was obtained from all of the patients before liver 
biopsy. This study was a subanalysis of a previous retrospective anal-
ysis of absenteeism rates and relevant factors at endoscopy units, con-
ducted with the approval of the Kocaeli University Faculty of Medicine 
Non-Invasive Clinical Research Ethics Committee on February 18, 
2021 (identifier: GOKAEK-2021/4.26, project no: 2021/79). The results 
of this study were presented as an oral presentation at the 17th National 
Hepato-Gastroenterology Congress held online June 17–19, 2021.

Liver Biopsy Procedure
All of the liver aspiration biopsies were performed with USG guidance 
using the Menghini technique. For each liver biopsy, it was ensured that 
the platelet count of the patient was greater than >70000 µL, the partial 
thromboplastin time was <50 seconds, and that they were not receiv-
ing anticoagulant drugs. Premedication of 50 mg tramadol and 1 mg 
midazolam was provided before all of the procedures, and the biopsy 
localization and needle tract were determined using USG. A HEPA-
FIX Lok G 17 1.4-mm needle (B. Braun Melsungen AG, Melsungen, 
Germany) was used in all cases. A sandbag was positioned after the 
biopsy and the patients were observed for 4 hours. Blood pressure was 
checked hourly during the observation period. Before discharge, a com-
plete blood count was ordered and a hemorrhage control was performed 
with USG, and patients who were discharged were followed up on an 
outpatient basis.

Statistical Analysis 
All of the statistical analyses were performed using IBM SPSS Statis-
tics for Windows, Version 20.0 (IBM Corp., Armonk, NY, USA) and 
MedCalc Statistical Software version 14 (MedCalc Software bv, Os-
tend, Belgium). Numeric variables were presented as the mean±SD. 
Categorical variables were summarized using the count (percentage). 
Comparisons of numeric variables between groups were carried out us-

ing an independent samples t-test/Mann-Whitney U test, as appropriate. 
The association between 2 categorical variables was examined using a 
chi-squared test. Receiver operating characteristic (ROC) curves were 
used to analyze the capacity of lead time to detect nonattendance at an 
appointment. The Youden index was used to calculate the sensitivity and 
specificity. All of the statistical analyses have a 95% significance level, 
and a 2-sided p value of <0.05 was considered statistically significant.
 
Results
Patient Characteristics
Initially, 112 patients who did not present for a liver biopsy appointment 
were identified in the 1-year study period. Patients were excluded from 
the study as follows: 12 due to inconsistent data, 6 had an interventional 
radiologist perform the biopsy, 4 were inpatients, 4 were <18 years of 
age, and 5 had hemangioma in the needle tract detected with USG be-
fore the procedure. The final study group comprised 82 patients.
In all, 41 patients (50%) were female. The mean age of the patients was 
45.94±12.31 years. While 74 (90.2%) of the patients were <65 years 
of age and defined as a working-age group, 8 (9.8%) were ≥65 years 
of age. The majority of the patient population was of working age and 
were married (n=78 [95.1%]).
The most common biopsy indication was HBV virus infection. There 
was no significant difference between the reason for the biopsy and 
appointment compliance (p=0.22) (Fig.1).
Seventy-three (89%) patients traveled to outpatient clinics from within 
the inner city for the liver biopsy. The average travel distance between 
the home address of the patients and the biopsy center was 26.43 km 
(interquartile range [IQR]: 17.02–57.79), and the median travel time 
was calculated to be 32 minutes (IQR: 21.50–51.00). With regard to 
season and travel on the potential impact on attendance, 17 (20.5%) 

Figure 1. Liver biopsy indications.
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of the liver biopsies were performed in the spring, 22 (26.8%) in the 
summer, 27 (32.9%) in the autumn, and 16 (19.5%) in the winter sea-
son. A comorbidity of nonhepatic malignancy was seen in 14 (17.1%) 
of the patients (Table 1). The median length of time between making an 
appointment and the biopsy procedure was 8 days (IQR: 5.00–14.00).

Comparison of Patients Who Did and Did Not Present for 
Biopsy
The rate of nonattandance for a liver biopsy appointment was 15.9% 
(13/82). The interval between making a biopsy appointment and the 
procedure (lead time) was significantly longer among the patients who 
did not present for the appointment (Nonattender vs attender: 20 [IQR: 
14–27] vs 8 [IQR: 5–14]; p=0.001) There was no significant differ-
ence between the nonattenders and attenders groups in terms of age 
(median: 51 years [IQR: 28–72] vs 44 years [IQR: 37–55]; p=0.240), 
travel distance, [median: 17 km (IQR: 10–39) vs 26 km (IQR: 17–57 
; p=0.133), and travel time (22 minutes [14–39] vs 32 minutes [IQR: 
21–51]; p=0.134). Examination of the working-age group, marital sta-
tus, referral from within the city or outside the city, the season in which 
the biopsy appointment was scheduled, and nonhepatic malignant co-
morbidity variables revealed no significant difference (Table 1). 

ROC Analysis
ROC analysis was applied to calculate the threshold value for the lead 
time, and a significant difference was detected between attenders and 
nonattenders. ROC analysis indicated that the AUC was 0.809 (95% 

CI: 0.708–0.888; p<0.0001) (Fig. 2). The discriminant cut-off value of 
appointment lead time was 12 days. According to the Youden index, the 
sensitivity was 85.62%, and the specificity was 72.4%. The accuracy 
was determined to be 0.74. The positive likelihood ratio, negative like-
lihood ratio, positive predictive value, and negative predictive values 
were 3.07, 0.21, 36.7, and 96.2, respectively.

Discussion
A liver biopsy is the gold standard diagnostic method to evaluate liver 
pathologies, despite the development of non-invasive techniques. Fail-
ure to attend an appointment for a biopsy leads to the inefficient use of 
health resources and delays in diagnosis and treatment. Targeted inter-
vention that could enhance the effectiveness of hepatology clinics has 
substantial value. A determination of the reasons for nonattendance at 
biopsy appointments and the factors that lead to nonattendance could 
be of great benefit.
Our results showed that 15.9% of the scheduled patients did not attend 
scheduled appointments for a liver biopsy. The time interval between 
making the liver biopsy appointment and the appointment date was as-
sociated with nonadherence. Our results indicated that a lead time of 12 
days significantly determined nonattenders with a sensitivity of 85% 
and specificity of 72%. There was no association between nonatten-
dance and age, gender, travel distance, travel time, the season of the 
scheduled appointment, or malignancy as a comorbidity.
Reported no-show rates vary by specialty and country. According to a 
recently published systematic literature review that included different 
countries and disciplines, the average nonattendance rate was 23%.[8] 
The no-show rate at gastroenterology endoscopy units has been report-
ed to be 3.6% to 67%,[9,10] whereas the corresponding rate at gastroen-
terology outpatient clinic appointments has been reported to be only 
29%.[11] We determined a no-show rate for a liver biopsy appointment 
of 15.9%, which is slightly lower than the average rate in the exist-

Table 1. Comparison of liver biopsy attendance rates

Variable	 Patients who	 Patients who	 p 
		  presented for	 did not 
		  appointment	 present for 
		  (n/%)	 appointment 
			   (n/%)

Gender			   0.547

	 Female	 33 (47.8)	 8 (61.5)	

	 Male	 36 (52.2)	 5 (38.5)	

Age (years)			   0.606

	 <65	 63 (91.3)	 11 (84.6)	

	 >65	 6 (8.7)	 2 (15.4)	

Marital status			   1.000

	 Married	 66 (95.7)	 12 (92.3)	

	 Single	 3 (4.3)	 1 (7.7)	

Referral			   0.613

	 Rural	 4 (6.2)	 0 (0.0)	

	 Inner city resident	 61 (93.8)	 12 (100)	

Season			   0.363

	 Spring	 15 (21.7)	 2 (15.4)	

	 Summer	 19 (27.5)	 3 (23.1)	

	 Fall	 20 (29.0)	 7 (53.8)	

	 Winter	 15 (21.7)	 1 (7.7)	

Comorbidity			   1.000

	 Malignant	 12 (17.4)	 2 (15.4)	

	 Nonmalignant	 57 (82.6)	 11 (84.6)

Lead time

100 - Specificity
S

en
si

tiv
ity

100

80

60

40

20

0

100806040200

Figure 2. Receiver-operating characteristic curve analysis of the lead 
time.
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ing literature.[8] One explanation for this variation is that the previous 
study populations included different procedures, whereas our study 
comprised patients who underwent only 1 type of procedure. Appoint-
ments for various procedures could easily affect the rate of attendance.
[8–10] Another reason for discrepancies may be that we included patients 
who had already scheduled a liver biopsy. Studies that have included 
patients who were simply referred for analysis could result in a higher 
no-show rate.[12] Additionally, the no-show rate has been shown to be 
greater among direct to endoscopy[9] and direct endoscopy referral sys-
tems.[10] However, an immediate biopsy cannot be performed because 
a liver biopsy requires blood work, such as coagulation parameters and 
platelet count, before the procedure. Given all of the various factors, it 
is understandable that the rate of not attending appointments varies for 
different procedures and clinics, and it is important to note that nonad-
herence can lead to inefficiency at hepatology clinics. High nonatten-
dance rates and the subsequent lost time should be eliminated in order 
to provide better healthcare delivery.
As the time between the liver biopsy appointment date and perfor-
mance of the procedure grew, we found that the rate nonattendance 
increased. Patients who are on long waiting lists may forget their ap-
pointments. This result supports the use of appointment reminders by 
phone[13] or text message,[14] which have been shown to increase at-
tendance rates for endoscopy units appointments. Moreover, patients 
may think that they do not need the procedure because their com-
plaints subside during the waiting period. Patients may also choose 
to have their biopsy done at another center rather than wait due to 
the anxiety related to delayed diagnosis and treatment. Patients with 
a pre-existing awareness of disease may demonstrate more patience, 
but those with an acute state of uncertainty may be inclined to seek 
alternative solutions rather than waiting for the appointment. Parker 
et al.[15] investigated the extent of distress related to gastrointestinal 
endoscopy and found that 21% of the patients on the waiting list had 
a moderate to high level of anxiety, while the rate among the general 
population was 13%. Increasing anxiety while waiting for an appoint-
ment could lead patients to alternative routes, and may be a reason 
why patients do not attend appointments.
According to the British guidelines,[16] it is recommended that the time 
between request for a biopsy and completion should be <4 weeks as a 
quality standard. However, it is noteworthy that this recommendation 
was based upon expert opinion, rather than a study. Our results sug-
gest a shorter interval of 12 days to ensure better compliance. If future 
studies with broader study populations confirm our results, the recom-
mendations in the guidelines may be revised. Lead time is a modifiable 
factor for nonattendance, and it would benefit clinics to enhance the 
adherence to scheduled liver biopsy appointments.
Although previous studies have found that travel distance and travel 
time were associated with nonattendance,[17,18] we did not find a similar 
relationship. Our facility is located at the center of a small city; the fur-
thest settlement is 90 km from our hospital and the average travel time 
is 1 hour. Though travel distance can be a significant barrier for patients 
from rural areas, it was not significant in our study conducted in a small 
city. We also hypothesized that age, gender, the season of the scheduled 
appointment, or a malignancy comorbidity might be associated with 
nonattendance; however, our results did not reveal any association. The 
reason for this discrepancy with the existing literature could be due to 
the relatively small size of our study population, which may not reveal 
minor differences. Further studies with a large population may show an 
association with these parameters.

Limitations of our study include the retrospective design, which may 
lead to selection bias. However, our electronic records are very reliable, 
and we excluded inconsistent data to ensure the best analysis. Secondly, 
nonadherent patients could have been interviewed. It would have been 
useful to know the reasons they did not attend appointments, but this is 
the subject of another study currently in progress.
In conclusion, patient nonattendance to a liver biopsy appointment is a 
significant barrier to treatment and the efficient operation of hepatology 
clinics. A liver biopsy appointment scheduled more than 2 weeks in 
advance was associated with a failure to appear. Future studies with a 
larger and broader population are needed to more specifically identify 
factors associated with nonattendance in order to improve the effective-
ness of hepatology outpatient clinic performance and patient treatment.
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