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ABSTRACT 
Background: Nowadays, generating shear waves and simulation of the liver tissue is done using point shear-

wave elastographic (pSWE) techniques which uess acoustic radiation force impulse (ARFI). 
Objective: This study aimed to evaluate the correlation between pSWE and liver function tests (LFTs) to predict 

liver fibrosis in patients with non-alcoholic fatty liver disease (NAFLD). 
Materials and methods: It was a cross sectional study conducted in an Ultrasound Clinic in Suleymaniya city. 

The duration of the study was from 1st of November, 2018 to 30th of June, 2019 which conducted on 50 NAFLD 
patients. After confirming NAFLD diagnosis, the patients were referred to Ultrasound Clinic to go under pSWE 
test. 
Results: The data showed that the mean PSWE of NAFLD patient was 4.12±0.87 Kpa; and 18% of them had 

high PSWE (> 4.6). Elastography fibrosis score was distributed to F0 (82%), F1 (6%), F2 (8%) and F3 (4%). 
There was a significant association between high APRI and high Aspartate Aminotransferase/Alanine 
Aminotransferase(AST/ALT) ratio (p=0.04). There was also a highly significant association between elastography 
fibrosis score and APRI fibrosis score among NAFLD patients (p<0.001). 
Conclusion: This study showed that the pSWE is a valuable noninvasive diagnostic technique for predicting liver 

fibrosis among NAFLD patients and there is significant correlation between APRI and pSWE scores. 
Keywords: Non-alcoholic fatty liver disease, Point shears wave elastography, Liver fibrosis.  

 

INTRODUCTION  
Liver fibrosis is a progressive disease, so its early 
diagnosis leading to early clinical intervention that may 
slow down or stop progression to cirrhosis [1]. Many 
chronic liver diseases end with liver fibrosis. One of them 
Non-alcoholic fatty liver disease (NAFLD) is. NAFLD is 
associated with overweight and insulin resistance. Chronic 
metabolic conditions such as diabetes and degenerative 
conditions like atherosclerosis also may lead to 
pathological changes in the biochemical profile of the liver 
that lead to liver fibrosis [2]. NAFLD is a wide term covering 
form simple non-alcoholic fatty liver (NAFL), in which there 
is pure hepatosteatosis only, mild inflammatory process, 
and non-alcoholic steatohepatitis (NASH). The existence of 
these three histopathological features, i.e., steatosis, 
inflammation, and ballooning (swollen hepatocytes), is 
required for NASH, which also covers the most progressive 
forms of NAFLD, fibrosis, cirrhosis, and HCC [3].  
 Previous studies have introduced liver biopsy as one 
of the most appropriate diagnostic methods of NAFLD and 
the staging of liver fibrosis. Anyway, in spite of its 
effectiveness, it could cause several problems which 
include its high cost, available risk of complications, 
sampling error, and inter-, and intra-observer variation. 
Therefore, some other simple methods with a lower risk of 
invasiveness have been explored for the assessment of 
liver fibrosis [4]. 
 Aspartate Aminotransferase Platelet Ratio Index 
(APRI) is a laboratory marker that has been shown to have 
some value in staging liver fibrosis but is lower to liver 
biopsy [5]. As diabetes, obesity, old age, platelet count ≤ 
200 × 109/L, and Aspartate Aminotransferase/Alanine 
Aminotransferase (AST/ALT) ratio ≥ 0.8 are risk factors of 

advanced fibrosis (≥ F3) in patients with NAFLD, there are 
many scoring systems found to predict fibrosis, mostly 
based on these variables. Of these, APRI index & AST/ALT 
ratio4, The AST to ALT ratio is a useful index for 
distinguishing nonalcoholic steatohepatitis from alcoholic 
liver disease [6], The APRI has acceptable accuracy for the 
assessment of liver fibrosis in patients with Chronic 
Hepatitis C (CHC) and NAFLD, but not in those with 
Chronic Hepatitis B (CHB) [7]. 
 Point shear-wave elastographic (pSWE) techniques 
are ultrasound-based techniques that using the radiation 
force from a focused ultrasound beam creates shear waves 
inside the liver. The velocity of the shear wave and its 
propagation is measured and monitored by an ultrasound 
machine. Assuming that the behavior of tissue is very 
simple, the velocity of the shear wave is determined to be 
related to the stiffness of tissue through Young’s modulus. 
To measure the stiffness of tissue the kilopascal (kPa) is 
used as its unit [8]. The application of shear wave 
elastography techniques has been reported to be effective 
in conventional real-time ultrasound systems, also their 
accuracy in the assessment of liver fibrosis has been 
proved through several studies [14-22]. In comparison with 
transient elastography (TE), these techniques have the 
advantage of B-mode image guidance. In this regard, they 
provide the possibility of choosing the best acoustic window 
for the users to perform an appropriate examination in real-
time [9]. 
 ARFI imaging is a model for evaluation of mechanical 
features of the tissue, without manual compression, by 
measuring the shear wave speed induced by acoustic 
radiation and propagating in the tissue. This quantitative 
technique gives a single uni-dimensional measurement of 
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tissue elasticity like the FibroScan, although the 
measurement area can be positioned on a two-dimensional 
B mode image [10]. 
 Nowadays non-invasive techniques are developed for 
measuring liver fibrosis mainly as adequate alternatives to 
liver biopsy that have attracted the attention of many 
researchers. Among them, transient elastography (TE) is 
being used increasingly for the assessment of liver fibrosis 
[11]. On the other hand, two-dimensional shear wave 
elastography is becoming an interesting non-invasive 
diagnostic tool particularly useful for people with obesity. 
The objective of this study is to clarify the availability of any 
association between pSWE and liver function tests (LFTs) 
for the prediction of liver fibrosis in NAFLD patients [10]. 
 

MATERIAL AND METHODS  
Sampling: This is a cross-sectional study conducted in an 

Ultrasound Clinic in Sulaymaniyah city. The duration of the 
study was from 1st of November, 2018 to 30th of June, 
2019. All NAFLD patients underwent PSWE examination 
and liver function tests and some other laboratory 
investigations (illustrated in the questionnaire). Patients 
ranged in age from 18 to 70 years. Patients with bright 
echogenic liver on ultrasound scanning (increased 
liver/kidney echogenicity) were included in the study. While 
exclusion criteria were alcoholic patients, also patients with 
viral hepatitis, autoimmune hepatitis, Wilson's disease, 
hemochromatosis, and patients who refused to participate. 
A sample of 50 NAFLD patients was selected after 
eligibility to inclusion and exclusion criteria. 
Data collection: The process of collection of data was 

carried out by the researcher by doing direct interviews with 
selected patients and filling in a prepared questionnaire. 
The questionnaire was designed by a gastroenterologist 
(experience of 5 years), researcher, and supervisor (has 
experience of 1.5 years in pSWE). After taking full history 
and examination of NALFD patients and calculating their 
body mass index (BMI), mean BMI was analyzed according 
to international BMI category as shown below: 
 

Table 1. International BMI Classification 

Underweight < 18.5 kg/m2 

Normal 18.5 kg/m2 - 25 kg/m2 

Overweight (25 kg/m2 - 30 kg/m2 

Obesity ≥ 30 kg/m2 as obesity16 

 
 All the patients were sent for the laboratory 
investigations as described in the questioner. AST/ALT 
tests were carried out for all the patients, mean AST/ALT 
ratios of each patient were analyzed based on three groups 
of no fibrosis (0.7), mild fibrosis (0.9), and cirrhosis (1.4). 
The APRI score was calculated using a formula APRI = 
[(AST level/ULN of AST)/platelet counts (109/L)] × 100. 
Moreover, a score of < 0.5 was graded as F0, 0.5-1.5 as 
F1- F3 and >1.5 as F4 [1]. The patients then were referred 
to perform pSWE assessment using the ultrasound 
machine of Philips Affiniti 70 with EPQ software (release 
3.0.3). 
 The pSWE was performed for the patients after being 
fasting for at least 4 hours. Then an ultrasound-based 
pSWE exam was done after selecting the best acoustic 
window. The operator was informed that the region of 

interest (ROI) is placed in an area of the liver perpendicular 
to the liver capsule and should take care not to include 
large vasculature or biliary structures. The intercostal 
imaging approach targets segments 7 or 8 of the liver. At 
least 10 validated measurements taken while the patient 
suspends respiration automatic median value generated by 
the ultrasound software EPQ (taking into consideration 
IQR/median ratio is < 30%). The patients were divided into 
five groups, and the interpretation of liver fibrosis by point 
shear wave elastography was done according to Philips 
vendor cutoff value in kPa: 
 

Table 2. Classification of liver fibrosis 

1 No fibrosis F0 < 4.6 KPa 

2 Mild fibrosis F1 4.6-5.6 KPa 

3 Moderate fibrosis F2 5.7-7 KPa 

4 Marked fibrosis F3 7.1-12 KPa 

5 Cirrhosis* F4 > 12 KPa 

* was used to establish the elastography grade1 

 
Ethical considerations: 

 An approval was taken from Suleymaniya General 
Directorate of Health  

 An oral informed consent was taken from patients. 
The patients' data were analyzed using Microsoft excel 
software program and Statistical Package for Social 
Sciences (SPSS) version 23. The results of analysis were 
arranged in scales variables (means & standard deviation) 
and in categorical variables. Chi square test was used for 
conducting a comparison analysis between categorical 
data (Fishers exact test applied when expected variable 
was less than 20% of total). The level of significance (p 
value) was set as ≤ 0.05. 
 

RESULTS 
In the present study, 50 patients with NAFLD disease were 
included with a mean age of 44.5±10 years. 28% of them 
were less than 40 years, 38% of them were in the age 
group 40-49 years, 24% of them were in the age group 50-
59 years and 10% of them were 60 years or older. Half of 
the patients were male and the other half were female. The 
mean weight of NAFLD patients was 89.5±19.1 Kg and 
mean height was 1.69±0.08 m, while the mean BMI was 
31.6±6 Kg/m2. 16% of NAFLD patients had a normal BMI, 
26% of them were overweight and 58% of them were 
obese (Table 3). 
 

Table 3. Demographic characteristics of NAFLD patients. 

Variable No. % 

Age mean±SD (44.5±10 years) 

<40 years 14 28.0 

40-49 years 19 38.0 

50-59 years 12 24.0 

≥60 years 5 10.0 

Total 50 100.0 

Gender 

Male 25 50.0 

Female 25 50.0 

Total 50 100.0 

Weight Mean ± SD (89.5±19.1 Kg) 

Height Mean ± SD (1.69±0.08 m) 

BMI Mean ± SD (31.6±6 Kg/m2) 

Normal 8 16.0 

Overweight 13 26.0 

Obese 29 58.0 

Total 50 100.0 
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 Mean ALT of NAFLD patients was 73.4±59.3 U/L; and 
50% of them had high ALT. Moreover, mean AST of 
NAFLD patients was 58.5±89.9 U/L; and 64% of them had 
high AST. Upper limit of normal AST was 37.2±2.6 U/L. 
The mean of platelets count of NAFLD patients was 
228.4±50.6 x109/L, and only of the patients had low 
platelets count (Table 4). 
 

Table 4: laboratory investigations of NAFLD patients. 

Variable No. % 

ALT Mean ± SD (73.4±59.3 U/L) 

Normal 25 50.0 

High 25 50.0 

Total 50 100.0 

AST Mean ± SD (58.5±89.9 U/L) 

Normal 18 36.0 

High 32 64.0 

Total 50 100.0 

ULN-AST Mean ± SD (37.2±2.6 U/L) 

Platelets count Mean ± SD (228.4±50.6 x109/L) 

Normal 49 98.0 

Low 1 2.0 

Total 50 100.0 

 
 Mean PSWE of NAFLD patients was 4.12±0.87 Kpa; 
while 18% of them were detected with high PSWE. The 
distribution of elastography fibrosis score was as follow F0 
(82%), F1 (6%), F2 (8%) and F3 (4%) (Table 5). 
 

Table 5. Point shear wave elastography fibrosis scores of NAFLD 
patients. 

Variable No. % 

PSWE Mean ± SD (4.12±0.87 Kpa) 

Normal 41 82.0 

High 9 18.0 

Total 50 100.0 

Elastography fibrosis score 

F0 < 4.6 KPa 41 82.0 

F1 ( 4.6 – 5.6 ) KPa 3 6.0 

F2 ( 5.7 – 7 ) KPa 4 8.0 

F3 (7.1 – 12 ) KPa 2 4.0 

F4 > 12 KPa 0 0 

Total 50 100.0 

 
 As could be seen from table 6, there is a highly 
significant association between elastography fibrosis score 
and APRI fibrosis score of NAFLD patients (p<0.001). 
 

Table 6. correlation between elastography fibrosis score and APRI 
fibrosis score of NAFLD patients. 

Variable F0 APRI F1-3 APRI F4 APRI 

P <0.001*S 
F0 pSWE 22 19 0 

F1 pSWE 0 3 0 

F2 pSWE 2 2 0 

F3 pSWE 0 0 2 

*Fishers exact test, S=Significant. 

 
 It's while, there was no significant association 
between elastography fibrosis score and AST/ALT values 
of NAFLD patients (p=0.5) (Table 7). 
 

Table 7. Correlation between elastography fibrosis score and AST/ALT 
ratio in NAFLD patients 

Variable No fibrosis Mild fibrosis cirrhosis P 

F0 pSWE 17 24 0 

NS 
F1 pSWE 2 1 0 

F2 pSWE 1 3 0 

F3 pSWE 0 2 0 

 

Only three NAFLD patients have liver biopsy before the 
laboratory investigations, and then pSWE done for them 
and the results of this laboratory test and pSWE result as 
shown in table 8. 
 

Table 8. pSWE, AST/ALT ratio, APRI score and histological results. 

Biopsy result AST/ALT ratio APRI score pSWE 

F0 0.5 0.6 3.71 

F0 0.5 0.3 3.39 

F1 0.8 0.9 5.3 

 

DISCUSSION  
Liver fibrosis is among the most common complications in 
majority of chronic liver diseases. The accurate staging of 
fibrosis is mandatory, especially for prognosis, disease 
management, treatment indication and long-term follow-up. 
PSWE is one of the non-invasive method in assessing liver 
fibrosis [12-17]. Our study showed that the patints within 
the age range of 40-49 years were presented with higher 
incidence of NAFLD with an equal incidence between male 
and female. A similar study by Shiobhan et al [18] revealed 
that the mean age of the NAFLD patients was 50 (range, 
20-74 years) while 52.2% of the participants were male. It's 
while, Benedict et al [19], stated that the role of gender in 
the development of NAFLD has faced different conclusions 
in the literature. However, according to Lonardo et al [19] 
studies, NAFLD is more common among men and will 
increase in those who are at the age range of young to 
middle age and then it will be decreased notably after the 
age of 50-60 years. 
 In the present study, about 58% of participants were 
obese. This result is not in line with the data achieved from 
the study by Manopriya et al [20] who showed that NAFLD 
is more common in obese that may be due to the large 
sample size, racial and probably ethnic factors. In our study 
it was revealed that only 2% of participants have a low 
platelet count that is in contrast with the results achieved by 
Das S K et al [21] who demonstrated that platelet count will 
significantly decrease in patients with NAFLD disease. The 
main reason for this dissimilarity in our results may be our 
smaller smaple size and also the fact that more than four-
fifths of our NAFLD patients were within (F0) category. 
 Honda et al [22] showed that obesity seems to have 
less influence on pSWE. The accuracy of pSWE could be 
affected by the presence of hepatic steatosis. It's while 
another study by Cassinotto et al [23] revealed that 
measuring liver stiffness by pSWE could not be reliable in 
about one-fifth of NAFLD patients. 
 The data from the present study demonstrated that in 
40% of patients AST/ALT ratio was normal and in the rest 
of them the ratio of AST/ALT was high. This is in line with 
the result of a similar study carried out by Sorbi et al [6], 
who stated that abnormal AST to ALT ratio are suggestive 
of non-alcoholic steatohepatitis. Based on a study carried 
out by Yilmaz et al [24] AST to platelet ratio index shows an 
acceptable accuracy for the assessment of liver fibrosis in 
patients with NAFLD. These results are in line with the data 
achieved from the present study that showed 52% of 
participants have a high APRI score value.  
 The elastography fibrosis score in our study was 
distributed to F0 (82%), F1 (6%), F2 (8%) and F3 (4%) that 
was not similar to the results achieved by Masato Yoneda 
et al [22] who showed the categorization of NAFLD patients 
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according to the elastography fibrosis score was F0(25%), 
F1(31%), F2(12%), F3(6%) and F4(9%). This dissimilarity 
may be due to that they used another vender so there was 
a difference in their categorization. Moreover, each vender 
had its own cutoff values and the majority of our NAFLD 
patients were within F (0) category (simple steatosis) where 
the fibrosis is not developed yet. The data from this study 
revealed that the is a high association between 
elastography fibrosis score and APRI fibrosis score of 
NAFLD patients. This finding is in line with those achieved 
by Benedict et al [19] who showed a significant correlation 
between pSWE and APRI score which emphasizing the 
important role of pSWE among NAFLD with abnormal APRI 
score. 
 A study by Li et al [25] revealed that AST/ALT ratio in 
NASH patients is normal that is in line with the data from 
our study which doesn't show a significant association 
between pSWE fibrosis score and AST/ALT ratio. The 
pSWE is a noninvasive tool for assessment of liver fibrosis 
in NAFLD [26]. In our study only three patients had LB in 
which pSWE grades are matching those of their LB grades 
that emphasizes the significant role of pSWE in 
assessment of liver fibrosis in NAFLD patients. The main 
limitations were the absence of liver biopsy, relatively small 
sample size, limited number of published articles using 
pSWE among NAFLD patients. Moreover, there was any 
standardized fibrosis score among different ultrasound 
vendors as each vendor has its own elastography fibrosis 
score. 
 

CONCLUSION  
The new point shear-wave elastography method of p-SWE 
is a good tool for assessment of liver stiffness that shows a 
good correlation with transient elastography. This method 
is capable of providing good diagnostic performance in the 
prediction of hepatic fibrosis stages that doesn't provide a 
high rate of successful liver stiffness measurements in 
comparison with transient elastography. Additionally, it was 
proven that NAFLD patients with abnormal APRI score are 
highly suggestive to have abnormal pSWE. Finally, it was 
proved that there was not a significant correlation between 
pSWE and AST/ALT ratio. 
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