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25% of patients.[4] NAFLD affects 15%–30% of the general 
population and up to 90% of obese and diabetic patients.[5,6] 
Diagnosis of NAFLD is very important because it can 
damage the hepatocytes and lead to liver failure (3%), 
fibrosis (50%), and cirrhosis (15%).[7]

Introduction

N onalcoholic fatty liver disease (NAFLD) is one 
of the most common causes of the elevated liver 

enzyme in adult and one of the main etiologies of chronic 
liver disease.[1,2] Pathophysiology of NAFLD is related 
to  the  fat  infiltration  in  the  liver  parenchyma  and  can  be 
ranged from simple hepatic steatosis to cirrhosis and 
hepatocellular carcinoma.[3] Progression from simple hepatic 
steatosis to advanced stages of NAFLD has not clear risk 
factors or incidence. However, the progression of simple 
hepatic steatosis to cirrhosis through the development of 
nonalcoholic  steatohepatitis  (NASH)  and fibrosis  has  been 
established. NASH is a clear risk factor for progression to 
cirrhosis, and such progression has been reported in up to 
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Objective: Determination of the amount of parenchymal damage in nonalcoholic 
fatty liver disease (NAFLD) is crucial to choose the best treatment and 
management. Aim: Here, the associations between laboratory data and severity 
of  steatosis  and  fibrosis  plus  hepatic  vessel  Doppler  indices  in  NAFLD 
patients were investigated. Patients and Methods: Fifty patients (20 males 
and 30 females) with NAFLD criteria were enrolled. Fatty liver was graded by 
sonography (SGFL) and FibroScan (FGFL). In addition, liver fibrosis was graded 
through FGLF. Damages to the portal, hepatic, and splenic veins were evaluated 
by color Doppler/dopplex. Serum liver enzymes and C-reactive protein (CRP) 
were also measured. Results: Significant  association  existed  between  SGFL 
and FGFL (P = 0.006). Portal vein pulsatility index (PI) and phasicity plus the 
triphasic  and  monophasic  pattern  of  hepatic  veins  significantly  associated  with 
fatty liver grade evaluated by sonography. Splenic vein Peak systolic velocity 
and  PI  showed  significant  association  with  FGFL.  Eventually,  elevated  liver 
enzymes and CRP significantly correlated with FGLF. Conclusion: We found that 
the severity of fatty liver is correlated with hepatic and portal veins damages; 
however, the degree of parenchymal fibrosis was independent to these indices and 
can be directly evaluated by FGFL. In addition, elevated liver enzymes and CRP 
correlated with the degree of fibrosis.
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There are different methods for the diagnosis of NAFLD 
and  its  progress  to  fibrosis  which  include  liver  biopsy, 
serum markers, sonography, transient elastography 
(also called FibroScan [FGFL]), computerized 
tomography scanning, and magnetic resonance imaging.[8] 
Color Doppler sonography is a noninvasive method for 
the assessment of liver blood supply and some of liver 
parenchyma’s disorders.[9] In addition, FGFL is another 
noninvasive  test  to  quantify  liver  fibrosis  based  on  using 
ultrasound waves. Indeed, measuring of liver stiffness by 
this method is a noninvasive trusty assessment of liver 
fibrosis  level.[7] In obese patients, results of FGFL are 
controversial due to the interfering effects of subcutaneous 
fat on the elastic wave.[10] However, the effects of fat 
infiltration  in  the  liver  parenchyma  on  the  hepatic  artery 
resistance and changes of the Doppler wave shape of the 
hepatic vein are not completely clear. In addition, there 
are no  studies about  the comparison of findings provided 
by different applicable techniques in NAFLD patients.

Therefore, this study was designed to evaluate and 
compare  the  findings  of  color  Doppler  sonography, 
FGFL, and laboratory data in grayscale sonography 
confirmed NAFLD patients.

Patients and Methods
Ethical statement
Institutional Review Board approved the protocol of 
this study, and all investigations have been carried out 
in accordance with the principles of the Declaration of 
Helsinki as revised in 2008. In addition, all patients were 
informed about the procedures and possible outcomes of 
the study, and informed consent was obtained from all 
of them.

Patients
In a cross-sectional study, all patients who had grayscale 
sonography  confirmed  NAFLD  during  1  year  from 
March 2014 to March 2015 were included in this 
study.  NAFLD  was  confirmed  based  on  the  amount  of 
liver  fat  infiltration  and  categorized  according  to  the 
related changes in the liver echogenicity. Patients with 
previous hepatic or cardiac diseases, cirrhosis, ascites, 
splenomegaly, morbid obesity, other liver disorders, 
rather than NAFLD, nonceliac trunk originated of hepatic 
arterial  disorders;  nonuniform  hepatic  fat  infiltration, 
steroid and vasoactive drug consumption, and use of 
alcohol were excluded from the study.

Demographic information and laboratory analysis
Gender, age, weight, height, and waist 
circumference (WC) were recorded in all patients and 
body mass index (BMI) was calculated. Fasting blood 
samples were taken from cubical veins, and serum was 

obtained after centrifugation (3500 × g, 15 min). Serum 
concentration of aspartate aminotransferase (AST), alanine 
aminotransferase (ALT), alkaline phosphatase (ALP), 
ferritin, and C-reactive protein (CRP) plus platelet count 
were measured using routine laboratory methods. These 
data were categorized as normal, less and >1.5 fold 
increases in AST and ALT and as normal and increase 
for ALP, ferritin, CRP, and platelet count.

Grayscale sonography
During gray scale sonography with deep probe, diameter 
of  portal  and  splenic  veins  plus  hepatic  fat  infiltration 
as normal (normal hepatic echo), mild (small increase 
in hepatic echo), moderate (increase in hepatic echo 
which deface hepatic artery and portal vein margins), and 
severe (increase in hepatic echo which deface diaphragm 
margins) were evaluated by expert radiologist.

Color Doppler sonography
Color Doppler sonography was performed using 3.5 
MHz  probe  (Sonix  Co.).  Evaluation  of  middle  hepatic 
vein during deep inhalation as subcostal or right 
intercostal approaches was performed, and angles 
were corrected based on vessels direction. Automatic 
correction of the parameters was performed by 
apparatus and wave analysis was performed for 2–3 
wave period. Hepatic waves were divided into three 
categories. Normal three phasic waveforms, biphasic 
waveforms  without  reverse  flow  and  monophasic  or 
flat  waveforms.  Spectral  waves  of  splenic  and  portal 
veins were evaluated manually and frigid. Velocity 
and resistance index of splenic and portal veins were 
calculated by apparatus software.

FibroScan
Liver stiffness was evaluated using FGFL 
(502  touch,  Echosense,  France).[11] Patients were in 
the supine position, and the probe was placed on the 
right lobe of liver in the intercostal position. The unit 
of liver stiffness was kilopascal (KPa) which achieved 
in 10 replication with success of 60% and interquartile 
range of <30%. The results were expressed as F0 and 
F1 (normal), F2 (mild fibrosis), F3 (moderate fibrosis), and 
F4 (severe fibrosis). Cutoff levels of 7.1, 9.5, and 14.5 KPa 
were set as levels higher than F2, F3, and F4, respectively. 
Levels higher than F2 were considered as the existence of 
fibrosis.  In  addition,  steatosis  severity  was  graded  as  S0, 
S1, S2, and S3 based on the extent of fat in the liver as 
S0: steatosis lower than 11%, S1: steatosis 11%–33%, S2: 
steatosis 34%–66%, and S3: steatosis >66%.

Statistical analysis
Data  were  analyzed  using   IBM  SPSS  Statistics 
version 23 (IBM, Armonk, New York, United States). 
Kolmogorov–Smirnov test was used to check the 
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data normality. Association between qualitative data 
was evaluated by Chi-square or Fisher exact tests. 
Comparison of quantitative variables between different 
categories was performed using Student’s t-test or 
one-way analysis of variance. P < 0.05 was considered 
as significant difference.

Results
Totally, 50 patients (20 males and 30 females) with age 
of 45.18 ± 10.92 years (range 22–70 years) were included 
in this study. Distribution of patients based on age, BMI, 
and WC are presented in Figure 1. None of the patients 
had normal weight. Overweight was detected in 26% of 
patients, and other 74% was obese.

Categorized laboratory data are presented in Figure 2. 
Increased AST and ALT concentrations were seen in 
11 (22%) and 17 (34%) of patients, respectively. In 
addition, increase in ALP and CRP concentrations and 
platelet count was detected in 10 (20%), 5 (10%) and 
1 (2%) of patients, respectively. None of the patients 
showed increased serum ferritin.

Sonographic  and  FGFL  findings  plus  distribution  of 
laboratory data in different stages of fatty liver, steatosis, 
and  fibrosis  in  NAFLD  patients  are  demonstrated  in 
Table 1. As shown moderate fatty liver based on grayscale 
sonography and color Doppler was the most common 
grade of fatty liver. In addition, steatosis grade S3 and 
fibrosis grade F2 was  the most  frequent grades of FGFL 
study. In laboratory data, only associations between AST 
disturbance  and  increased  CRP  with  fibrosis  stage  were 
significant (P = 0.025 and P = 0.037, respectively).

No  significant  associations  were  detected  between 
severity of fatty liver based on sonography and FGFL 
with  the  severity  of  fibrosis  based  on  FGFL  [Table 2]. 
However,  the  significant  positive  association  was 
seen between fatty liver grade based on FGFL and 
sonography [Table 3], (P = 0.006).

Mean  ±  standard  deviation  of  color  Doppler  findings 
of the portal and splenic veins in different stages of 
fatty  liver  based  on  sonography,  steatosis,  and  fibrosis 
based on FGFL are shown in Figures 3-5, respectively. 
Totally, the portal vein had a diameter, resistance 
index, and pulsatility index (PI) of 10.5 ± 1.9 mm, 
0.3 ± 0.1, and 0.4 ± 0.2, respectively. These values 
were 5.2 ± 1.5 mm, 0.2 ± 0.1, and 0.3 ± 0.1, for a 
splenic  vein,  respectively.  Significant  differences  were 
detected in portal vein pulsatility between mild with 
moderate and severe sonography-based fatty liver 
stages (P = 0.028 and P = 0.011, respectively), in portal 
vein peak systolic velocity between S2 and S3 stages of 
liver steatosis (P = 0.033) and in splenic vein diameter 
between F0 and F4 stages of liver fibrosis (P = 0.015).

Portal and hepatic veins phasicity based on stages of 
fatty liver, steatosis, and fibrosis are presented in Table 4. 
As  shown,  only  significant  associations  were  detected 
between sonography-based fatty liver stage and portal 
vein phasicity (P = 0.004).

Figure 1: Age, body mass index, and waist circumference-related 
distribution of included patients.

Figure 2: Categorized laboratory data in nonalcoholic fatty liver disease 
patients. Aspartate aminotransferase concentration (normal: 12–40 U/L, 
<1.5 fold increase: 40-60 U/L, more than 1.5 fold increase: more than 
60 U/L); Alanine aminotransferase concentration (normal: 7–40 U/L, 
<1.5 fold increase: 40–60 U/L, more than 1.5 fold increase: more than 
60 U/L); ALP (normal: 7–130 U/L, increase: more than 130 U/L); 
Ferritin (normal in female: 10-150 ng/ml, in male: 30–400 ng/ml, 
increase in female: more than 150 ng/ml, in male: more than 400 ng/ml); 
Platelet (normal: 1.5–4.5 × 105/mm3, increase: more than 4.5 × 105/mm3); 
CRP (normal: 0–10 mg/L, increase: more than 10 mg/L).
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Table 1: Frequency (%) of different statuses of liver disorders based on sonography, color Doppler, and FibroScan 
plus laboratory and demographic findings in each subsets

Parameters Grade Fatty liver Steatosis Fibrosis
Mild Moderate Severe S1 S2 S3 F0 F0–F1 F2 F3 F3–F4 F4

Total 12 (24) 24 (48) 14 (28) 1 (2) 14 (28) 35 (70) 17 (34) 8 (16) 12 (24) 8 (16) 2 (4) 3 (6)
AST Normal 11 (28.2) 20 (51.3) 8 (20.5) 1 (2.6) 11 (28.2) 27 (69.2) 16 (41) 6 (15.4) 7 (17.9) 7 (17.9) 0 3 (7.7)

<1.5 fold 
increase

1 (10) 4 (40) 5 (50) 0 3 (30) 7 (70) 1 (10) 2 (20) 5 (50) 0 2 (20) 0

>1.5 fold 
increase

0 0 1 (100) 0 0 1 (100) 0 0 0 1 (100) 0 0

P 0.174 0.880 0.025
ALT Normal 8 (24.2) 18 (54.6) 7 (21.2) 0 9 (27.3) 24 (72.7) 12 (36.4) 6 (18.2) 6 (18.2) 6 (18.2) 0 3 (9.1)

<1.5 fold 
increase

3 (33.3) 2 (22.2) 4 (44.5) 1 (11.1) 2 (22.2) 6 (66.7) 3 (33.3) 0 3 (33.3) 1 (11.1) 2 (22.2) 0

>1.5 fold 
increase

1 (12.5) 4 (50) 3 (37.5) 0 3 (37.5) 5 (62.5) 2 (25) 2 (25) 3 (37.5) 1 (12.5) 0 0

P 0.375 0.420 0.149
ALP Normal 9 (22.5) 21 (52.5) 10 (25) 0 11 (27.5) 29 (72.5) 12 (30) 6 (15) 11 (27.5) 7 (17.5) 1 (2.5) 3 (7.5)

Increase 3 (30) 3 (30) 4 (40) 1 (10) 3 (30) 6 (60) 5 (50) 2 (20) 1 (10) 1 (10) 1 (10) 0
P 0.426 0.181 0.446

Ferritin Normal 12 (24) 24 (48) 14 (28) 1 (2) 14 (28) 35 (70) 17 (34) 8 (16) 12 (24) 8 (16) 2 (4) 3 (6)
Increase 0 0 0 0 0 0 0 0 0 0 0 0
P - - -

Platelet Normal 12 (24.5) 24 (49) 13 (26.5) 1 (2) 14 (28.6) 34 (69.4) 17 (34.7) 7 (14.3) 12 (24.5) 8 (16.3) 2 (4.1) 3 (6.1)
Increase 0 0 1 (100) 0 0 1 (100) 0 1 (100) 0 0 0 0
P 0.273 0.697 0.582

CRP Normal 12 (26.7) 21 (46.7) 12 (26.7) 1 (2.2) 13 (28.9) 31 (68.9) 14 (31.1) 8 (17.8) 12 (26.7) 8 (17.8) 2 (4.4) 1 (2.2)
Increase 0 2 (50) 2 (50) 0 1 (25) 3 (75) 2 (50) 0 0 0 0 2 (50)
P 0.268 0.900 0.037

Gender Male 6 (30) 8 (40) 6 (30) 1 (5) 7 (35) 12 (60) 10 (50) 2 (10) 4 (20) 3 (15) 0 1 (5)
Female 6 (20) 16 (53.3) 8 (26.7) 0 7 (23.3) 23 (76.6) 7 (23.3) 6 (20) 8 (26.7) 5 (16.7) 2 (6.7) 2 (6.7)
P 0.609 0.278 0.348

BMI Normal 0 0 0 0 0 0 0 0 0 0 0 0
Overweight 3 (23.1) 7 (53.8) 3 (23.1) 1 (7.7) 4 (30.8) 8 (61.5) 6 (46.2) 1 (7.7) 3 (23.1) 1 (7.7) 0 2 (15.4)
Obese 9 (24.3) 17 (45.9) 11 (29.7) 0 10 (27) 27 (73) 11 (29.7) 7 (18.9) 9 (24.3) 7 (18.9) 2 (5.4) 1 (2.7)
P 0.868 0.232 0.320

WC 80-100 cm 5 (21.7) 12 (52.2) 6 (26.1) 1 (4.3) 7 (30.4) 15 (65.3) 10 (43.5) 4 (17.4) 5 (21.7) 1 (4.3) 1 (4.3) 2 (8.7)
100-120 
cm

7 (30.4) 9 (39.1) 7 (30.4) 0 5 (21.7) 18 (78.3) 7 (30.4) 4 (17.4) 5 (21.7) 6 (26.1) 1 (4.3) 0

>120 cm 0 3 (75) 1 (25) 0 2 (50) 2 (50) 0 0 2 (50) 1 (25) 0 1 (25)
P 0.633 0.549 0.152

S1: 11%-33%, S2: 34%-66%, S3: ≥67%. WC: Waist circumference, BMI: Body mass index, CRP: C-reactive protein, ALP: Alkaline 
phosphatase, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase

Table 2: Associations between severity of fatty liver based on sonography and FibroScan with severity of fibrosis based 
on FibroScan

Fatty liver grade Fibrosis grade P
F0 F0–F1 F2 F3 F3–F4 F4

Based on FibroScan
S1 1 (100) 0 0 0 0 0 0.877
S2 5 (35.7) 2 (14.3) 5 (35.7) 2 (14.3) 0 0
S3 11 (31.4) 6 (17.1) 7 (20.0) 6 (17.1) 2 (5.7) 3 (8.6)

Based on sonography
Mild 5 (41.7) 2 (16.7) 3 (25.0) 2 (16.7) 0 0 0.294
Moderate 10 (41.7) 2 (8.3) 7 (29.2) 3 (12.5) 0 2 (8.3)
Severe 2 (14.3) 4 (28.6) 2 (14.3) 3 (21.4) 2 (14.3) 1 (7.1)
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Discussion
In  the  present  study,  laboratory  findings  and  Doppler 
indices of hepatic, portal, and splenic veins based on fatty 
liver status calculated in sonography and steatosis and 
fibrosis stages calculated by FGFL were  investigated. We 
found that FGFL based fibrosis grades were not associated 
with FGFL-based steatosis status and sonography-based 
fatty liver states which is in disagreement with previous 
reports.[12-15] However, it  is confirmed that FGFL has high 
diagnostic  accuracy  in  detection  of  fibrosis  despite  the 
underlying causes.[16] Sonography and FGFL can diagnose 
the severity of fat infiltration with different sensitivity and 
specificity. Fibrosis  is  the  collagen displacement  between 
hepatocytes, which can be detected as liver stiffness by 
FGFL. It cannot be evaluated by sonography directly but 
its secondary effects can be seen as changes in indices of 
liver  vessels  in  color  Doppler  sonography.  A  significant 
positive association was between the frequency of 
monophasic waves of hepatic vein as abnormal waves 
and increase of sonography based fatty liver stage. In 
line with  this finding, Mohammadinia  et  al.  reported  that 
the incidence of monophasic and biphasic hepatic vein 
waveform was 10%, 55%, and 80% for mild, moderate, 
and severe fatty live, respectively, and as the severity of 
fatty liver increased, the incidence of abnormal hepatic 
vein waveforms was also increased.[17] In addition, 
Oguzkurta and collaborator reported that 43% of fatty liver 
patients and just 2% of healthy ones had an abnormal HV 
Doppler waveform.[18] In the study of von Herbay et al., 
monophasic waveform was seen in 27% of NAFLD 
patients while all control participants had normal triphasic 
waveform.[19] Finally, Uzun et al. reported that triphasic, 
biphasic, and monophasic waveforms were seen in 47.5, 
47.5, and 3% of fatty liver patients.[20] Higher incidence 
of abnormal waveforms of the hepatic vein in fatty liver 
patients may be due to hepatocyte swelling and a decrease 
of  intracellular  volume  in  response  to  fat  infiltration. 
These can decrease the elasticity of liver capsule and can 
put pressure on the hepatic veins. All of them lead to a 
distribution of normal triphasic waveform and decrease 
compliance and undulation.[17]

In  NAFLD  patients,  a  significant  negative  association 
between PI of portal vein and stages of fatty liver in 

sonography was detected. This negative association was 
also reported in previous studies.[21,22] In addition, normal 
phasicity of the portal vein was lost when the grade of 
fatty liver was increased. Both of these observations are 
due  to  the  fat  infiltration  related  damages  to  the  wall 
of the portal vein. About splenic veins, we found PSV 
decrease and PI increase in association with an increase 
in  the  severity  of FGFL-based  steatosis. These findings 
are in agreement with those reported by Dudanova and 
Belavina which used liver biopsy as a diagnostic test 
and expressed that by an increase of severity of fatty 
liver, PSV of the splenic vein was decreased.[23] Totally, 
with  increases  in  the  liver  fat  infiltration  in  NAFLD 
patients, decreasing in the hemodynamic indices of 
splenoportal are seen. Therefore, the color Doppler can 
be used as a noninvasive method for the assessment 
of portal hypertension and progress to the hepatic 
cirrhosis.[23]

No  significant  associations  were  detected  between 
portosplenic indices and hepatic phasicity with a grade 
of  liver  fibrosis  as  six  separate  grades  and  as  mild 
(F0, F0–F1, and F2) and severe (F3, F3–F4, and F4) 
categories  of  fibrosis.  These  findings  may  be  due  to 
this fact that most of the patients had a lower grade of 
fibrosis  and  collagen  deposition was  low. Therefore,  the 
hepatic vessels we`re not destroyed extremely to induced 
significant changes in the Doppler indices.

A relationship between elevated AST and positive CRP 
with  a  higher  grade  of  fibrosis  was  seen  in  this  study 
as reported in all previous studies. However, such 
relationship was not seen for ALT, ALP, ferritin, and 
platelet count. AST elevation occurs in liver cell damage, 
and  CRP  is  the  marker  of  inflammation.  However,  lack 
of changes in the other laboratory parameters may be due 
to either the small sample size or patients with a lower 
grade  of  fibrosis.  Finally,  no  significant  relationship was 
detected between gender, BMI, and WC with the severity 
of fatty liver, steatosis, and fibrosis based on sonography 
and FGFL. None of the previously published studies 
reported  a  significant  gender  difference  in  fatty  liver, 
steatosis,  and  fibrosis.  However,  lack  of  any  association 
between these stages with BMI and/or WC may be due 
to the small sample size.

We  found  no  significant  relationship  between  portal 
vein PSV with sonography-based fatty liver stages 
and  FGFL-based  steatosis  and  fibrosis  grades. 
Similar  findings  were  also  reported  by  Solhjoo  et  al. 
that no correlation was existed between the degree 
of  fat  infiltration  and  portal  vein  PI  or  hepatic  vein 
waveform pattern.[24] However, a negative association 
between portal vein velocity and fatty liver severity 
was  reported  by  Erdogmus  et  al.,  among  60  NAFLD 

Table 3: Associations between severity of fatty liver 
based on sonography and FibroScan

Fatty liver grade Based on FibroScan
S1 S2 S3

Based on sonography
Mild 6 (50.0) 5 (41.7) 1 (8.3)
Moderate 15 (62.5) 9 (37.5) 0
Severe 14 (100) 0 0
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Figure 3: Comparison of mean ± standard deviation of color Doppler findings of portal and splenic veins in different stages of fatty liver based on 
sonography.
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Figure 4: Comparison of mean ± standard deviation of color Doppler findings of portal and splenic veins in different stages of liver steatosis based 
on FibroScan evaluation.
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patients and 20 healthy volunteers[22] and by Balci 
et al., among 105 NAFLD patients and 35 healthy 
volunteers.[21]

Limitations
Despite  our  findings,  this  study  has  three  limitations. 
First, the low sample size of enrolled patients due 

Figure 5: Comparison of mean ± standard deviation of color Doppler findings of portal and splenic veins in different stages of liver fibrosis based 
on FibroScan evaluation.
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to overinclusion criteria and 1 year duration of the 
study. Second is lack of obtaining of liver biopsy as a 
gold standard in the diagnosis of NAFLD. However, 
liver biopsy is an invasive method, and most of the 
patients do not agree to do it. Finally, we did not 
include healthy volunteers as comparison arm. This 
may be explained by the aims of the study, which just 
enrolled NAFLD patients to compare all of the things 
in them.

Conclusion
The  findings  of  NAFLD  patients  based  on  different 
diagnostic techniques were compared in the present 
study. We found that the severity of fatty liver 
evaluated by FGFL and sonography is associated 
with vascular injuries which are measured by color 
Doppler.  In  addition,  significant  positive  associations 
were detected between FGFL and sonography in fatty 
liver grade and between fatty liver stage and portal 
vein  phasicity.  Significant  differences  were  detected  in 
portal vein pulsatility between mild with moderate and 
severe fatty liver stages, in portal vein peak systolic 
velocity between S2 and S3 stages of liver steatosis 
and in splenic vein diameter between F0 and F4 stages 
of  liver  fibrosis.  Although  conventional  Doppler  can 
be helpful to detect NAFLD patients with the risk of 
fibrous tissue accumulation, the severity of liver fibrosis 
is independent of the above-mentioned topics while its 
associated with elevated liver enzyme and concentration 
of  inflammatory  markers.  On  the  other  hand,  each 
technique  evaluate  a  specific  feature  in  the  liver  and 

therefore  combining  their  findings  together  in  high 
sample size study and creating a new predictive score 
are highly suggested.
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