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Abstract: 
Objectives: We aimed in this analysis to determine the different phases of liver fibrosis in chronic hepatitis C virus (HCV) patients 

by using non-invasive tool like Fibro-scan and bio-chemical parameters. 

Study Design: This is a case control comparative type of study. 

Place and duration: This analysis was conducted in Benazir Bhutto hospital Rawalpindi for the duration of one year from March 

2018 to February 2019.  

Methodology: Number of 759 patients were diagnosed by biochemical tests out of which 609 patients were chronic HCV and 150 

were normal healthy controls. Number of 609 HCV cases were classified in 05 groups due to liver stiffness according to Fibro-

Scan observations which enrolled patients with no fibrosis, mild fibrosis, moderate fibrosis, severe fibrosis and cirrhosis. Just such 

patients which expressed the existence of HCV RNA (PCR assay) in serum were enrolled in this analysis. HCV cases those were 

suffering from more than one infection with HIV and Hepatitis B virus were not involved in this analysis. 

Results: Progressive stage disease cases with severe liver fibrosis and cirrhosis presented raised intensity of aspartate 

aminotransferase (AST), AST/ALT, gamma-glutamyl transferase (GGT), aminotransferase (ALT), total albumin, lower intensity of 

albumin, alkaline phosphate (ALP) and haptoglobins matched with controls and were observed significant on the basis of features 

where the value of P was less than 0.01. group of patients with cirrhosis present raised intensity of ALP, GGT, AST/ALT, AST, ALT 

and total bilirubin when matched with group of patients without liver complexities and were significant on the basis of facts where 

the value of P was less than 0.01. haptoglobin and albumin were substantially minimum where the value of P was less than 0.05 in 

cirrhotic cases versus those with no liver complexities 

Conclusion: It is concluded through our analysis that mixture of usually accessible biochemical parameters and fibro-Scan are 

helpful to verify the liver fibrosis and cirrhosis in HCV patients. 
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INTRODUCTION: 

Major reason of chronic liver ailments is Hepatitis C 

virus (HCV) and is risk factor of life with substantial 

death rate. Chronic HCV is classified into swelling of 

liver and has a maximum variable clinical course 

directing to hepatocellular carcinoma and cirrhosis 

[1,2]. Randomly a number of 170 million people 

approximated to be affected by HCV. Conservative 

interaction to the blood and its product filthy with 

HCV is the major factor of spread of this ailment 

[3,4,5]. Maximum number of patients of severe HCV 

will ultimately develop chronically infested with 

obstinate high liver enzymes [6]. As many important 

coagulation influences, enzymes and protein are 

produced by liver so raised or reduced intensity of 

certain enzymes and protein direct liver damage. 

Indirect biochemical markers such as alanine 

aminotransferase (ALT), alkaline phosphatase (ALP), 

haptoglobin, albumin, serum bilirubin, gamma-

glutamyl transferase (GGT) and aspartate 

aminotransferase (AST) are helpful to manage these 

patients. AST and ALT are supposed to be impartial 

liver specific enzymes. ALT is situated in cytoplasm 

whereas AST is located in both cytoplasm and 

mitochondria. Serum Intensities of ALT and AST are 

increased in liver ailments and maximum intensities 

direct to severe tissue damage. Any damage to bile 

duct or hindrance in bile duct outcome to be the raise 

of serum ALP function in flow of blood. GGT is a 

transpeptidase enzyme which is the more sensitive 

symptom of hepatobiliary ailment existed in bile duct 

and liver [7,8]. Any damage causing liver 

inflammation resulting in raised serum GGT levels. 

Patients which progress hepatocellular carcinoma 

have maximum intensity of bilirubin raises in liver 

ailments cholestasis [9]. Raised bilirubin intensity 

direct existence of chronic liver syndrome or its 

development to chronic phase because of HCV [10]. 

Albumin is a plasma developed by liver hepatocytes. 

Minimum intensity of albumin is an analyst of 

progressive liver ailment and cirrhosis. Tissues like 

kidney, skin and lungs almost develop haptoglobin 

alongside liver. Low level of haptoglobin signifies 

liver damage particularly when there is no anemia 

directing low progression of haptoglobin by liver [11]. 

An else noninvasive method is liver stiffness 

measurement and by the help of Transient 

Elastography scarring in liver could be predicted along 

efficiency and reliability. Maximum difficulty 

reproduces most progressive liver fibrosis [12,13,14]. 

Fibro-scan is comprised of a probe along vibrator and 

ultrasonic transducer. Minimum consistency vibration 

of slight amplitude moves from vibrator to the tissue. 

Elastic shear wave proliferation generated by vibration 

moves from the tissue and its velocity is straightly 

associated with the toughness of tissue. Shear wave 

proliferation from liver tissue is based on stiffness of 

tissue. Raised stiffness of tissue outcomes to be 

quicker shear wave proliferation. Raise in enzymes of 

liver generally take place when a person is diseased by 

HCV and stay maximum when patient get forward to 

chronic situation along complexities. So, it is vital 

getting knowledge about phases of liver fibrosis for 

remedy possibilities. Liver biopsy is just reliable 

procedure to analyze liver hardness. Though, biopsy 

holds few critical hazards to patient like death of 

patients, bleeding and pain, as an invasive method 

[18]. Maximum HCV patients which experience 

biopsy usually does not present any symptom of liver 

fibrosis or have just slight liver fibrosis because of the 

accessibility of investigative analyzations and 

knowledge of HCV [19].  

 

So, conclusion of simple noninvasive methods of 

analyzing liver hardness are necessary to prevent 

patients experiencing needless liver biopsies. Few 

most significant examinations existing are alpha-2 

macroglobulin and haptoglobin but they are not 

carried out regularly because of associated maximum 

price [20]. Hepatocellular wound can be analyzed with 

the help of noninvasive devices like simple 

biochemical markers and Fibro-scan. Amino 

transferases are some sensitive and significant 

biochemical markers of liver cell damage and their 

existence of maximum or minimum intensity in blood 

help identify liver damage. Existence of these 

biochemical markers shows acute or chronic condition 

of ailment in HCV cases. Complexities progress 

slightly over a long duration. The intensity of few of 

these biochemical methods vary on the basis of the 

phase of the chronic hepatitis C [21]. Anti HCV anti 

bodies were predicted in serum of HCV patients by the 

use of ELISA procedure which is 3rd generation 

ELISA [22,23]. Regularly accessible examinations 

with Fibro-scan observations are the emphasis of 

current analyses in evaluating different phases of liver 

hardness (Fibrosis) in chronic HCV cases. As none of 

the accessible noninvasive procedures alone are 

reactive but a mixture of these procedures can be 

carried out in analyzing chronic analyzation like 

accessible ways of noninvasive methods for analyzing 

phases of liver fibrosis. Liver enzymes like 

transpeptidases, Fibro-scan observation, physiological 

factors, haptoglobin, bilirubin, serum, albumin and 

aminotransferases in chronic HCV were used for this 

determination. 

 

METHODOLOGY: 

Number of 759 patients were included in this analysis 

where the number of 609 patients were chronic HCV 
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and 150 patients were normal healthy controls. These 

patients experienced Fibro-scan for the evaluation of 

hardness of liver. Patients were categorized in 5 

groups on the basis of observations of Fibro-scan. 

Number of 136 patients with no liver fibrosis or no 

marking were included in Group I. number of 123 

patients with slight fibrosis were included in Group II. 

Number of 127 patients having moderate fibrosis were 

positioned in the group III. Number of 116 patients 

with severe fibrosis were included in Group IV. 

Number of 107 patients with progressed cirrhosis were 

placed in group V. This analysis was comprised of just 

those HCV patients which presented presence of HCV 

RNA (PCR assay) in serum. HCV cases which were 

co-infected with HIV and Hepatitis B virus were not 

included in this analysis. This categorization was 

carried out on the basis of liver hardness calculation 

by the use of Fibro-scan. Data of these cases was noted 

on a predesigned form. A proper verification of the 

analysis was gotten from ethical and institution review 

board. For the biochemical study blood sampling with 

the value of 5ml were gathered from these patients and 

monitored in a gel tube. The blood samplings were left 

to clot for the duration of half an hour at the room 

temperature. These samples were centrifuged at 3000 

rpm speed for ten minutes to obtain cell free clear 

serum after the completion of half an hour. Roche 

modular C501was processed to analyze ALP, 

albumin, total bilirubin, haptoglobin, ALT, GGT, 

AST. ALT/AST proportion was evaluated. Anti HCV 

anti bodies were predicted in serum of HCV patients 

by the use of ELISA procedure which is 3rd generation 

ELISA. SPSS 20 was carried out for the analyzation 

of data and total values were presented as mean ± SD. 

Student t-test and ANOVA methods were processed to 

perform matching of data. The cut value for 

consequence statistics was set at P less than 0.05. 

 

RESULTS: 

A mixture of biochemical outcomes and Fibro-scan 

were associated in the current analysis in different 

chronic HCV cases with histological complexities. 

Number of male and female patients out of 609 HCV 

patients was 397 and 212 with the percentage of 65.0 

% and 35.0 % respectively stated in the patient group 

whereas control group consisting of male and female 

patients with the number of 90 and 60 with percentage 

of 60.0 % and 40.0 % respectively. Average age of 

control group patients was 39.39 ± 9.58 year. In 

patients of group I, II, III, IV and V the average age 

was noted as 41.6, 40.2, 46.5, 53.1 and 58.4 years 

accordingly. Age, gender and total number of patients 

included in this analysis are presented in the table no 

01. 

 

 

Table No 01: Age and Gender Distribution 

Groups 
Mean Age in years 

(Mean±SD) 
Frequency 

Male Female 

Quantity %age Quantity %age 

Control 38.39±9.58 150 90 60% 60 40% 

Group- I 41.61±12.46 136 76 56% 60 44% 

Group- II 40.20±13.17 123 82 67% 41 33% 

Group- III 46.52±12.92 127 80 63% 47 37% 

Group- IV 53.08±12.15 116 85 73% 31 27% 

Group- V 58.38±9.57 107 74 69% 33 31% 
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Fibro-scan observations and statistical study of group 

I, II, III, IV, V and control group are presented in the 

table no 02. Control and patients group ALT/AST 

proportion matching is presented in table no 02. 

Average ALT intensities were under the normal limit 

whereas it was elevated in group I, II, III and group IV 

patients presenting a specific difference among 

patients’ group and control group where the value of P 

was less than 0.01 as shown in table number 02. 

 

 
 

There was a specific difference in ALT intensity of 

group V where the value of P was less than 0.05 versus 

patients groups I, group II, Group III and Group IV. 

Group V ALT levels almost mildly raised but presents 

no irregularity. AST level in control group was normal 

whereas it was raised in all patient groups. The AST 

level raises as the patient progresses to most severe 

phase of the ailment. Group V patients presented raise 

in intensity of AST. AST level in all patient group as 

a matching to control group presented a specific 

difference where the value of P was less than 0.01. 

Matched to patient group V, AST intensity in group I, 

group II, group III and group IV presented a specific 

difference where the value of P was less than 0.05. 

GGT level in group I and control group cases were 

normal presenting a non-specific difference where the 

value of P was more than 0.05. GGT intensity in group 

II, III, IV and group V cases were raised versus control 

group presenting substantial difference where the 

value of P was less than 0.01. 

 

Table No 02: Analysis of Variable Parameters and Fibro-scan Finding Reflecting Presence of 

Significant Fibrosis and Cirrhosis 

Variable 
Controls 

(n=150) 

Group-I 

(n=136) 

Group-II 

(n=123) 

Group-III 

(n=127) 

Group-IV 

(n=116) 

Group-V 

(n=107) 

ALT (U/L) 27.3±4.9 86.09±37.8+* 104.9±35.2+* 75.5±21.9+* 63.62±22.4+* 38.4±11.33 

AST (U/L) 22.4±3.8 49.21±12.6+* 71.3.0±22.2+* 70.9±19.7+* 91.96±23.6+* 112.53±31.6+ 

GGT (U/L) 25.76±5.0 31.74±8.6 47.35±12.39+* 58.85±23.3+* 110.31±23.6+* 175.14±38.9+ 

ALP (U/L) 188.78±75.5 207.49±53.6* 189.20±61.4* 195.71±51.5* 312.97±46.0* 388.50±72.2+ 

AST/ALT 0.82±0.09 0.57±0.3* 0.68±0.3* 0.94±0.3* 1.44±0.8+* 2.93±1.49+* 
T.Bili(mg/ld.) 0.73±0.1 0.80±0.3* 0.74±0.2* 0.80±0.3* 2.70±0.7+* 4.15±1.25+ 

 

ALT=Alanine Aminotransferase; AST=Aspartate Aminotransferase; GGT=Gamma-glutamyl 

transpeptidase; ALP=Alkaline Phosphatase; T. Bili=Total Bilirubin; ALB=Albumin; 

HAPTO=Haptoglobin  

+ Different from control significantly (P=0.01)  

*Different from group-V (cirrhosis) significantly (P=0.05) 
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 Same as, GGT level in group I, group II, group III and 

group IV patients presented a substantial difference 

matched with group V patients where the value of P 

was less than 0.05. It was analyzed in this analysis that 

percentage of 86.0 % out of all HCV influenced 

patients have raised ALT values. Same as, percentage 

of 82.0 % had raised AST level and percentage of 71.0 

% out of the patients presented a raised intensity of 

GGT. These are significant observation and with 

association of outcomes of Fibro-scan, it can be 

processed as analytic device in evaluating different 

phases of liver fibrosis in chronic HCV patients. 

Matching of ALT/AST is presented in the above table 

no 02. ALT/AST proportion in patients group I, II, III 

and control group remain less than 1 presenting 

indefinite difference where the value of P was more 

than 0.05. ALT/AST ratio raises progressively as 

patient develops to most complex phase of ailment and 

remain above than 1 in patient group IV and V. 

 

ALT/AST ratio more than 1 is a strong sign of 

existence of severe liver fibrosis and cirrhosis. This 

proportion in patient group IV and group V was 

substantially variant from control group where the 

value of P was less than 0.01. ALP level in control and 

patient group I, II, III were normal presenting no 

specific difference where the value of P was above 

than 0.05. The ALP level in group IVand group V 

cases and control group presented a substantial 

difference where the value of P was less than 0.01. 

Overall bilirubin was in normal edge in control group, 

patient group I, group II, group III presenting un-

substantial difference where the value of P was greater 

than 0.05. overall bilirubin was maximum in-patient 

group IV and group V presenting a specific difference 

where the value of P was less than 0.01. overall value 

of bilirubin in patient group V presented a substantial 

difference when matched with patient group I, II and 

group III where the value of P was less than 0.05. 

Patients out of group IV and group V had raised 

intensity of bilirubin with the percentage of 88.0 % and 

91.0 % respectively. No substantial difference was 

recorded in albumin values of control and patient 

group I, group II and group III where the value of P 

was more than 0.05. A substantial reduction in 

intensity of albumin was recorded in patient group IV 

and group V versus control group where the value of 

P was less than 0.01. Same as, the albumin intensity of 

patients of group IV was instantly less versus patient 

group I, group II and group III where the value of P 

was less than 0.05. Haptoglobin was in the normal 

limit in control group and patient group I, II and III 

presenting no substantial difference where the value of 

P was more than 0.05 whereas instantly minimum in-

patient group IV and group V versus control group 

where the value of P was less than 0.01. 

 

Maximum difference in haptoglobin intensity was 

recorded in group V patient versus patient group I, 

group II and group III where the value of P was less 

than 0.05. minimum level of albumin and haptoglobin 

presents the existence of progressive grade of ailment. 

Patients of group IV and group V with the percentage 

of 83.0 % and 89.0 % had minimum intensity of 

albumin. Likewise, patient group IV and group V with 

the percentage of 83.0 % and 85.0 % presented 

minimum intensity of haptoglobin. 

 

DISCUSSION:  

The current analysis practice mixture of Fibro-scan 

observation and biochemical parameters as 

noninvasive method for the prediction of liver fibrosis 

and cirrhosis of patients with chronic HCV. ALT 

values were maximum in initial phase of the ailment 

with mild or no fibrosis that is signified as group I and 

group II patients amongst the aminotransferases. 

Serum bilirubin, ALP, GGT and AST intensities were 

raised showing liver complexities in the primary phase 

of the ailment signified by group IV and group V 

patients. As the patients go towards progressive phases 

of the ailment from group I to group IV, a regular raise 

was recorded in these limits excluding ALT. these 

outcomes match the analysis of Hyder M, et al whose 

outcomes presents that these liver parameters are 

maximum in viral hepatitis with the symptoms of 

fibrosis and cirrhosis [24]. Likewise, by our analysis, 

ALT intensities are maximum than AST in the 

beginning of the ailments whereas in progressive 

phase of liver fibrosis and cirrhosis, AST is maximum 

than ALT same as outcomes of Daniel PK, et al [25]. 

Raised level of AST than ALT was recorded in 

progressive phases of the ailment in our analysis 

which is like as the observations of earlier analyses. 

Sulkowski MS, et al. reported in his observations that 

use of ALT and AST are more valuable than biopsy in 

previous phases of the ailment [26]. Our observations 

recommend that these noninvasive biochemical 

parameters are more useful in previous phase of the 

ailment than invasive biopsy method and is likely to 

previous analyses [27]. The ratio of ALT/AST was 

raised in patients of our group IV and group V along 

severe fibrosis and cirrhosis. Williams AL, et al. stated 

likewise observations of raised ratio of ALT/AST in 

liver cirrhosis [28]. ALT/AST ratio persist less than 

1.0 in our control group and 3 patient group that is 

group I, group II and group III and is more than 1.0 in 

our group IV and group V, patients with progressive 

cirrhosis and fibrosis. Same observation with raised 

AST/ALT ratio in liver cirrhosis and fibrosis are 
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observed in analysis done by Assay N, et al. and 

Inglesby TV, et al [29,30]. Mild raise in GGT intensity 

was existed in group II and group III patients whereas 

a raised level was observed in patients of group IV and 

group V. same observation was observed in the 

analysis of Luthfallah G, et al [31].  

 

Group IV and group V cases with progressive liver 

cirrhosis and fibrosis in our analysis presented a raised 

intensity of alkaline phosphatase and serum bilirubin 

function same as Forns X, et al. analysis [32]. Our 

analysis presents that these simple parameters are high 

analyst of liver complexities and could be used with 

Fibro-scan observations for the determination of liver 

complexities in patients with chronic HCV. Same 

outcomes were earlier gotten through analysis of Pohl 

A, et al. and Bonacini M, et al [33,34]. Raised intensity 

of overall bilirubin and minimum level of albumin and 

haptoglobin in group IV and group V patients is an 

significant observation of our analysis. Our analysis 

focuses the significance of biochemical indicators and 

Fibro-scan. Same observations were stated by Poynard 

T, et al. presenting significance of Fibro-scan in non-

availability of biopsy [35]. Patients with progressive 

phases of the ailment by our analysis have minimum 

level of haptoglobin. Same outcomes are gotten in an 

analysis started by Contreras RH, et al. who processed 

haptoglobin, total bilirubin, GGT and 3 else 

biochemical indicators for the prediction of substantial 

fibrosis [36]. Our observations are maintained by the 

work of Angulo P, et al. whose analysis presents the 

significance of low albumin, low platelet and 

AST/ALT proportion in progressed fibrosis in liver 

ailment [37]. Their work maintains our observation of 

minimum albumin and maximum overall bilirubin in 

patients with chronic HCV of group IV and group V. 

 

CONCLUSION: 

Our information cooperatively proposes that these 

biochemical parameters along with Fibro-scan are 

noninvasive and significant dynamic measure of liver 

cirrhosis and fibrosis. These parameters might be 

valuable in observing the risk of liver ailment 

development and decreasing raised number of biopsies 

in patients with chronic HCV on the other hand more 

sensitive markers of liver cirrhosis and fibrosis are 

required. It is concluded through our analysis that 

mixture of usually accessible biochemical parameters 

and fibro-Scan are helpful to verify the liver fibrosis 

and cirrhosis in HCV patients. 
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