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ABSTRACT 
Chronic liver disease of various etiologies is the major causes of mortality and morbidity globally. Liver biopsy is the most 
accurate and oldest method to determine the chronic liver disease progression and for liver histology. Shear wave elastography 
(SWE) is a new non-invasive technique that applies localized mechanical compression to the soft tissue with focused 
ultrasonography and obtains tension images showing the tissue response. Aspartate aminotransferase to platelets ratio (APRI) 
on the other hand is relatively less expensive test and can be done on outpatient basis. 
Objective: To find the relation between APRI aspartate and SWE for detection of liver fibrosis in patients with chronic liver 
disease. 
Study Design: A Cross Sectional study 
Setting: Medical Unit-1 Lahore General Hospital Lahore and Department of Gastroenterology & Hepatology, Doctors Hospital 
and Medical Centre, Lahore. 
Study Duration: From July 2019 to December 2021. 
Methods: 180 patients met the criteria of inclusion were included, the blood samples were obtained and sent to the hospital 
laboratory for valuation of AST and Platelets. Reports were evaluated, APRI was calculated and patients were labeled as 
negative or positive. Then all patients underwent SWE by a senior radiologist for assessment of liver fibrosis. Patients were 
labeled as negative or positive. Agreement was noted, all data was entered on a specifically designed proforma, and data were 
analyzed and entered in SPSS version 20 statistical method. Agreement was calculated by generating 2x2 tables between APRI 
and SWE findings. Kappa statistics was calculated to measure the strength and significance of agreement. P-value ≤0.05 was 
taken as significant. 
Results: In this study, the patients mean age was 46.39 ± 16.02years. There were 119 (66.11%) males and 61 (33.89%) 
females. The mean BMI of patients was 24.70 ± 5.23kg/m2. The mean duration of CLD was 5.50 ± 2.672 years. The mean AST 
of patients was 73.98 ± 60.23IU/L while mean platelet count was 200.65 ± 92.47/cm3. The mean APRI was 1.41 ± 1.20. The 
mean SWE was 18.32 ± 23.85kPa. The APRI and SWE agreed on 73 (54.9%) cases and showed 66.7% agreement between 
them for diagnosis of liver fibrosis (p<0.05).  
Conclusion: Thus, APRI and SWE showed strong agreement but further trials are required to confirm the evidence. 
Keywords: Agreement, APRI, Aspartate aminotransferase to platelets ratio, SWE, Shear-wave elastography, Chronic liver 

disease and Liver fibrosis. 

 

INTRODUCTION 
Chronic liver disease due to various causing factors is the major 
causes of mortality and morbidity globally. CLD progressesion is 
through various pathological stages, from mild hepatitis lacking 
fibrosis to advanced cirrhosis and fibrosis. Hepatitis B and C are 
the communal causes of hepatocellular carcinoma and cirrhosis 
worldwide. More than 3% of the population in the world, or almost 
17 billion individuals, may have hepatitis C virus (HCV). In 
Pakistan, the incidence of liver fibrosis among cases with HCV or 
HBV is 53.1%. 
 Liver biopsy is the most accurate and oldest method to 
determine the chronic liver disease progression and for liver 
histology. There are risks of complications after a liver biopsy, 
which can range from minor symptoms, like mild pain in the 
abdomen, to severe bleeding and the bile ducts injury. Due to the 
complications risk, some patients may refuse a liver biopsy. Shear 
wave elastography (SWE) is a new non-invasive technique that 
applies localized mechanical pressure to soft tissue using focused 
ultrasonography and obtains strain images showing the response 
of the tissue.  
 One study conducted on aspartate aminotransferase to 
platelets ratio (APRI) for fibrosis of liver assessment showed that 
the sensitivity of  APRI was 41-91% and specificity 47-95%.11 

Another study showed that the sensitivity of APRI was 89% and 
specificity 75%.1 Further studies showed that the sensitivity of 
APRI was 42.9% and specificity 85.4%.12 
 Sande JA, Verjee S, Vinayak S, et al reported, that APRI 
along with SWE, showed AUC (area under curve) equal to 0.920, 
which showed 92% agreement between APRI and SWE for liver 
fibrosis analysis.13 

 This study goal is to determine the agreement between APRI 
and SWE for liver fibrosis anlaysis in patients comparing with 
SWE. SWE is an expensive procedure and also requires expertise; 
moreover, SWE is not readily available in all settings. APRI on the 
other hand is relatively less expensive test and readily available. 
 Therefore, we wish to compare the two above mentioned 
tests i.e., SWE and APRI for detection of liver fibrosis and wish to 
get the measure of agreement between APRI and SWE to take the 
advantage of cheaper APRI, if agreement was found between 
both. There is no local data to compare these modalities, for cost 
effectiveness. 
 

METHODS 
This Cross-sectional study was held in the Medical Unit-1 Lahore 
General Hospital, Lahore and Department of Gastroenterology & 
Hepatology, Doctors Hospital and Medical Centre, Lahore from 
July 2019 to December 2021. Sample size of 180 cases is 
calculated with confidence level of 95%, marginal error of 4% and 
taking expected percentage i.e., 92% between APRI and SWE for 
detection of liver fibrosis. Non-probability, consecutive sampling 
technique was used for patients’ selection.  
Inclusion Criteria: 
• Age 20-70 years of either gender 
• All Patients with HCV or HBV presenting with chronic liver 
disease for at least 6months duration 
Exclusion Criteria: 
• Hepatocellular carcinoma (on medical record). 
• Portal vein and Hepatic vein thrombosis diagnosed on 
Doppler 
• Congestive cardiac failure (on medical record) 
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• Pregnancy 
 180 patients fulfilled the inclusion criteria were selected from 
the inpatient and Outpatient Medical Unit-1 Lahore General 
Hospital Lahore and Department of Gastroenterology, Doctors 
Hospital and Medical Centre, Lahore. The purpose of the study 
was explained to each patient and informed consent was attained. 
Demographic data counting age, name, BMI, gender, cirrhosis 
duration was also obtained. Then blood sample was taken by 
using 3cc BD syringe under aseptic measures. Blood was stored in 
vials containing ethylenediaminetetraacetic acid solution to prevent 
clotting. All samples were sent to the hospital laboratory for 
valuation of AST and Platelets. Reports were evaluated and levels 
were noted. APRI was calculated and patients were labelled as 
positive or negative (as per operational definition). Then all 
patients underwent SWE by a senior radiologist for assessment of 
liver fibrosis. Patients were labelled as positive or negative. All the 
data was entered on a specially designed proforma. 
 Data were analyzed and entered in SPSS version 20. 
Quantitative variables i.e., age and BMI were accessible as mean 
and SD. Categorical variables i.e., gender and liver fibrosis (on 
APRI & SWE) were presented as frequency and percentage. 2x2 
tables between APRI and SWE findings were calculated. To 
measure the strength and significance of agreement Kappa 
statistics was applied. The stratification of data was done for 
gender, age, BMI of patient and duration of CLD. Agreement was 
calculated by generating 2x2 tables between APRI and SWE 
findings. To measure the strength Kappa statistics was calculated 
and significance of agreement for each stratum. P-value ≤0.05 was 
taken as significant. 
 

RESULTS 
In this study, the mean age of patients was 46.39 ± 16.02years. 
Table 1 
 
Table 1: shows the descriptive Statistics of Age of patients 

Age (years) 

n 180 

Mean 46.39 

SD 16.02 

Minimum 20 

Maximum 70 

 
 There were 119 (66.11%) males and 61 (33.89%) females. 
Fig 1 
 

 
 
Table-2: shows the Descriptive Statistics of BMI patients and duration of 
CLD 

BMI (kg/m2) 

n 180 

Mean 24.70 

SD 5.23 

Minimum 16.20 

Maximum 34.93 

Duration (years) 

n 180 

Mean 5.50 

SD 2.67 

Minimum 1 

Maximum 10 

 The mean BMI of patients was 24.70 ± 5.23kg/m2. The mean 
duration of CLD was 5.50 ± 2.672years. 
 
Table 3: shows the Descriptive Statistics of AST and platelet count and 
APRI of patients 

 AST Platelet count 

n 180 180 

Mean 73.98 200.65 

SD 60.23 92.47 

Minimum 22 58 

Maximum 225 367 

APRI 

n 180 

Mean 1.41 

SD 1.20 

Minimum 0.19 

Maximum 5.12 

 
 The mean AST of patients was 73.98 ± 60.23IU/L while 
mean platelet count was 200.65 ± 92.47/cm3. The mean APRI was 
1.41 ± 1.20. 
 The mean SWE was 18.32 ± 23.85kPa. Table 4 
 
Table 4: shows the Descriptive Statistics of SWE 

SWE (kPa) 

n 180 

Mean 18.32 

SD 23.85 

Minimum 5.80 

Maximum 129.30 

 
 On SWE, liver fibrosis was predicted positive in 133 
(73.89%) cases while 47 (26.11%) were negative. Fig 3 
 

 
Fig 2: shows the Distribution of Liver fibrosis on SWE 

 
Table 5: shows the Distribution of Agreement between APRI & SWE 

 
Liver fibrosis on SWE 

Total 
Positive Negative 

Liver fibrosis on APRI 

Positive 
73 0 73 

54.9% 0.0% 40.6% 

Negative 
60 47 107 

45.1% 100% 59.4% 

Total 
133 47 180 

100% 100% 100% 

 

DISCUSSION 
The degree of fibrosis of liver are crucial for making treatment 
choices and predicting clinical results. Presently, liver biopsy is 
considered as the reference standard for the assessment of liver 
fibrosis is being questioned due to the growing awareness of a 
number of disadvantages (invasiveness, sampling bias, inter-
observation variability) associated with its use. In parallel, in recent 
years there has been a rapid increase in the non-invasive 
evaluation of fibrosis of liver and a wide variety of non-invasive 
techniques have been established, from serum analysis to imaging 
techniques. Some of them, such as Fibrosure/ Fibrotest and in 
Europe, transient elastography are approved methods acquiring 
acceptance in clinical practice, particularly in chronic hepatitis C. 
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Large-scale authentication in the context of other diseases of 
choric liver is awaited. Though, the non-invasive tests used to 
perceive the two main clinical endpoints, significant fibrosis and 
cirrhosis, still do not perform well in routine diagnostic testing and 
there is still no ideal substitute or replacement for the optimal 
method of liver biopsy. In our study, the mean AST of patients was 
73.98 ± 60.23IU/L while mean platelet count was 200.65 ± 
92.47/cm3. The mean APRI was 1.41 ± 1.20. On APRI, liver 
fibrosis was predicted positive in 73 (40.56%) cases while 107 
(59.44%) were negative. In our study, the mean SWE was 18.32 ± 
23.85kPa. On SWE, liver fibrosis was predicted positive in 133 
(73.89%) cases while 47 (26.11%) were negative. Thus, the APRI 
and SWE agreed on 73 (54.9%) cases. Thus; this showed 66.7% 
agreement between them for diagnosis of liver fibrosis. The 
agreement was significant (kappa; p-value<0.05).  
 One study conducted on APRI for assessment of liver 
fibrosis showed that the sensitivity of APRI was 41-91% and 
specificity 47-95%. Another study showed that the sensitivity of 
APRI was 89% and specificity 75%. Further studies showed that 
the sensitivity of APRI was 42.9% and specificity 85.4%. 
 Sande JA, Verjee S, Vinayak S, et al reported, that APRI 
along with SWE, showed AUC (area under curve) equal to 0.920, 
which showed 92% agreement between APRI and SWE for 
detection of liver fibrosis. 
 In a review, it has been reported that agreement between 
APRI and SWE for liver fibrosis was ranged between 64-92%. 
Sebastiani et al., found that agreement between APRI and SWE 
for liver fibrosis was 72%. 
 In this study, the patients mean age was 46.40 ± 15.94years. 
Data was stratified for age of patients. In patients aged 20-
45years, the agreement between APRI & SWE was 67.7% for 
diagnosis of liver fibrosis. In patients aged 46-70years, the 
agreement between APRI & SWE was 65.3% for diagnosis of liver 
fibrosis. The difference was insignificant (p>0.05). There were 90 
(64.29%) males and 50 (35.71%) females. Data was stratified for 
gender of patients. In male patients aged, the agreement between 
APRI & SWE was 67.8% for diagnosis of liver fibrosis. In female 
patients, the agreement between APRI & SWE was 64.0% for 
diagnosis of liver fibrosis. The difference was insignificant 
(p>0.05).  
 The mean BMI of patients was 24.87 ± 5.18kg/m2. Data was 
stratified for BMI of patients. In underweight patients, the 
agreement between APRI & SWE was 90% for diagnosis of liver 
fibrosis. In normal weight patients, the agreement between APRI & 
SWE was 57.7% for liver fibrosis diagnosis. In overweight patients, 
the agreement between APRI & SWE was 57.5% for liver fibrosis 
diagnosis. In obese subjects, the agreement between APRI & 
SWE was 78.6% for diagnosis of liver fibrosis. The difference was 
significant (p<0.05).  
 The APRI exhibited 50% specificity and 81% sensitivity in 
forecasting severe fibrosis (Metavir F2), according to a 2007 meta-
analysis. The specificity and sensitivity in forecasting cirrhosis with 
a cutoff value of 1 were 76% and 71%, respectively. The 
characteristic values for severe fibrosis (F2 or above), severe 
fibrosis (F3-F4), and cirrhosis (F4) were 0.78, 0.80, and 0.84, 
correspondingly, in a meta-analysis of approximately 8,700 
subjects, the summary of areas covered by the APRI recipients' 
research. With a cutoff value of 1.0, the specificity and sensitivity 
values for fibrosis F2 or larger than the APRI 0.7 threshold were 
72% and 77% as well as 64% and 61%, respectively. 
 The 1.0 APRI threshold has 76% and 72% sensitivity and 
specificity for cirrhosis, respectively. According to this results, 
APRI's diagnostic accuracy for fibrosis linked to chronic hepatitis C 
is only moderate, which is insufficient for a standard diagnostic 
procedure.  
 In the context of NAFLD, it has also been demonstrated to 
be reliable; when a cutoff value of 1.3 was employed, the 
specificity and sensitivity of forecasting advanced fibrosis (F3-F4) 
were 65-71% and 74-85%, correspondingly, and 98% and 34% 
utilising the FIB-4 threshold of 2.67. 

 The Lok Index, which incorporates the platelet count, 
AST/ALT and INR ratio, is an enhanced version of the APRI. With 
values between these cut-off points being regarded as 
indeterminate, this index uses two cut-off values: 0.5 to confirm 
cirrhosis and 0.2 to determine the liver cirrhosis. The first 
publication documented recipient test features of less than 0.78–
0.81 for diagnosing cirrhosis in a cohort analysis of 1,141 patients 
with chronic hepatitis C and came to the conclusion that the model 
might avoid liver biopsy in fifty percent of cases. Another trial 
produced comparable results, although there was no clear 
advantage over APRI. This indicator can be used to identify 
cirrhosis, although its applicability may be constrained by 
variations in INR measurement between laboratories. 
 

CONCLUSION 
Thus, APRI and SWE showed strong agreement but further trials 
are required to confirm the evidence. SWE is an expensive 
procedure and also requires expertise; moreover, SWE is not 
readily available in all settings. APRI on the other hand is relatively 
less expensive test and can be done on outpatient basis. Now it is 
found that they have strong agreement between APRI and SWE. 
But need further trials. And for future, we will implement APRI for 
prediction of liver fibrosis. 
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