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        Abstract



        
          Background


          Liver cirrhosis is a diffuse process in which the anatomical structure and function of the liver are disturbed. Lipid metabolism occurs mainly in the hepatocytes. In liver cirrhosis, it is expected to detect abnormal lipid profile and abnormal neutrophil to lymphocyte ratio due to necro-inflammation and hepatocyte dysfunction. This study aimed to estimate the lipid profile in patients with liver cirrhosis and to assess its relation to the severity of the liver disease based on Child-Pugh Turcotte score and Neutrophil to Lymphocyte Ratio (NLR).

        


        
          Methods:


          This study included 500 cirrhotic patients. All patients are subjected to history taking, clinical examination, liver and renal function tests, lipid profile, and also abdomino-pelvic ultrasound. Child -Pugh score, fibrosis-4 score (FIB4), and neutrophil and platelet lymphocyte ratio were calculated.

        


        
          Results:


          A total of 500 patients were enrolled in this study; 12 patients were excluded (two patients were on the immunosuppressive drug, three patients had body mass index (BMI) >30, and seven patients took lipid-lowering drugs). Cholesterol level was significantly higher in patients with Child- Score A than B and C. Cholesterol, Low-Density Lipoprotein (LDL), and very-low-density lipoprotein (VLDL) cholesterol were significantly higher in Child B than C. A significant negative correlation was found between cholesterol level and each of FIB4 and NLR ratios.

        


        
          Conclusion:


          There was a significant negative correlation between the severity of liver cirrhosis and lipid profiles (except triglyceride), FIB4 and NLR ratio.
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      1. INTRODUCTION


      Liver cirrhosis is a diffuse liver disease including fibrosis and disturbance of normal liver architecture with the formation of cirrhotic nodules [1].


      The global prevalence of cirrhosis from autopsy studies ranges from 4.5% to 9.5% of the general population [ 1-32].


      Multiple etiological factors contribute to the development of cirrhosis, as exemplified in epidemiological studies thatidentified regular (moderate) alcohol consumption, age above 50 years, and male gender as risk factors in chronic hepatitis C, or older age obesity, insulin resistance/type 2 diabetes, hypertension and hyperlipidemia (all features of the metabolic syndrome) in non-alcoholic steatohepatitis (NASH) [2, 27].


      The most common important causes of liver cirrhosis are chronic hepatitis B, chronic hepatitis C, and alcoholic and (NASH) [2-4].


      Several scoring systems have been developed to evaluate liver status as Child-Turcotte pugh score (CTP) and model for end-stage liver disease (MELD) [5, 6].


      Neutrophil to lymphocyte ratio (NLR) test has been developed as a simple test to expect the presence of infection and to predict the severity of multiple malignancies [7-9]. NLR may be helpful in the prediction of liver disease severity because of the necroinflammatory changes occurring in different liver diseases and in liver cirrhosis [10-12].


      Lipid metabolism and lipoprotein biosynthesis occur mainly in the hepatocytes; abnormal lipid profiles can be detected in patients with severe liver dysfunction. There is a prominent decrease in plasma cholesterol and triglyceride (TG) levels in patients with severe hepatitis and hepatic failure [13].


      The preceding studies have reported that cirrhotic patients have abnormal metabolism of lipids, especially reduction in cholesterol level and hypobetalipoproteinemia, and the lipid profile may be considered a valuable method in assessing liver disease [33].


      The aim of this study was to estimate the lipid profile in patients with liver cirrhosis and to assess its relation to the severity of the disease based on Child-Pugh Turcotte Score (CTP) and NLR

    


    
      

      2. METHODS


      It was a cross-section study. It included 500 subjects in the Department of Tropical Medicine and Infectious diseases in Tanta University Hospital and Assiut University Hospital from January 2017 to December 2018. Institutional ethical committee approval was obtained before the start of the study, and informed consent was signed by every patient before enrolment in the study; and by abiding the rules and regulations as per Helsinki Declaration. This study has been approved by the institutional review board of the, (registration number, 32382\06\18).


      All authors had access to the study data, and reviewed and approved the final manuscript.


      Patients more than 18 years old with chronic liver disease, etiologies were included in the study.


      Diagnosis of liver cirrhosis was based on history, ultrasound, fibroscan and upper gastro-intestinal endoscopy. Patients are known to have dyslipidemia before detection of chronic liver disease, taking lipid-lowering drugs or immunosuppressive drugs, history of taking glucose, recent parenteral nutrition, patients with body mass index (BMI) >30, or patients unwilling to participate in the study were excluded.


      A detailed history was taken. A clinical examination was made. Laboratory and radiological evaluations have been made, including complete blood count, fasting lipid profile (including cholesterol, triglycerides (TG), low- density lipoprotein(LDL), high- density lipoprotein (HDL) and very low - density lipoprotein (VLDL).


      Serum cholesterol and triglyceride levels were analysed by in vitro enzymatic colorimetric kit method. HDL estimation was done by the enzymatic kit method after precipitation of serum by phosphotungstate and magnesium chloride [ 27].


      Liver function tests, and renal function tests, and ultrasonography on the abdomen and pelvis were conducted. Child-Pugh Turcotte score [14], NLR and platelet to lymphocyte ratio, and FIB 4 were calculated for all patients.


      A total Child-Pugh score of 5 to 6 is considered Child-Pugh class A (well-compensated disease), 7 to 9 is class B (significant functional compromise), and 10 to 15 is class C (decompensated disease).


      Statistical Analysis: The normality of the different variables was tested by the Shapiro Wilks test. Statistical package for social science (IBM SPSS Statistics for Windows, version 23, IBM corp., Armonk, N.Y USA). V 23 was used to analyze the data. Quantitative data were compared using ANOVA for normally distributed data and Kruskal Wallis test for non-normally distributed data with LSD or Tamhane as post hoc test. Pearson and Spearman correlation coefficients were used. A two-sided P value <0.05 was considered statistically significant.

    


    
      

      3. RESULTS


      A total of 500 patients were enrolled in this study; 12 patients were excluded (two patients were on the immunosuppressive drug, three patients had BMI >30, and seven patients took lipid-lowering drugs). Four hundred and eighty-eight patients were analyzed during the period of the study. There were 338 (69.3%) males and 150 (30.7%) females. The mean age was 56.37 ± 11.13 years. Seventy patients had hypertension (14.3%) and 144 (29.5%) patients had Diabetes Mellitus (DM). The patients in this study were divided according to Child -Pugh Turcotte score, 96 patients (19.7%) were class A, 195 patients (40.0%) class B, and 197 patients (40.4%) class C. No significant difference in liver and kidney functions. Patients, characteristics and laboratory data are shown in Tables 1 and 2.


      
        Table 1 Patients’ characteristics.


        
          
            
              	Variables

              	No (%)
            

          

          
            
              	Gender

              Male

              Female:

              	

              338 (69.3)

              150 (30.7)
            


            
              	Hypertension

              No

              Yes

              	

              418 (85.7)

              70 (14.3)
            


            
              	Diabetes mellitus

              No

              Yes

              	

              344 (70.5)

              144 (29.5)
            


            
              	Ascites

              No

              Mild

              Moderate

              Marked

              	

              151 (30.9)

              104 (21.3)

              143 (29.3)

              90 (18.4)
            


            
              	Jaundice

              No

              Mild

              Marked

              	

              266 (54.5)

              55 (11.3)

              167 (34.2)
            


            
              	Lower limb edema

              No

              Mild

              Moderate

              Marked

              	

              106 (21.7)

              198 (40.6)

              143 (29.3)

              41 (29.3)
            


            
              	Hepatitis C

              	344 (70.5)
            


            
              	Hepatitis B

              	80 (16.4)
            


            
              	Others

              	64 (13.11)
            


            
              	Child-Pughclassification

              A

              B

              C

              	

              96 (19.7)

              195 (40.0)

              197 (40.4)
            

          
        


        
          A total Child-Pugh score of 5 to 6 is considered Child-Pugh class A (well-compensated disease), 7 to 9 is class B (significant functional compromise), and 10 to 15 is class C (decompensated disease).
        


      


      
        Table 2 Laboratory characteristics of the patients.


        
          
            
              	Variables

              	Mean ±SD, Range
            

          

          
            
              	Age

              	56.37 ± 11.13, 18092
            


            
              	FIB4

              	6.14 ± 6.16, 0.22-74.79
            


            
              	FBS (mg/dL)

              	131.45 ± 57.92, 65.0-568.0
            


            
              	Total bilirubin (mg/dl)

              	2.66 ± 3.30, 0.3-27.7
            


            
              	Albumin (gm/dl)

              	2.85 ± 1.09, 1.2-21.0
            


            
              	ALT (U/ml)

              	42.75 ± 47.22, 5.0-498.0
            


            
              	AST (U/ml)

              	67.92 ± 58.90, 10.0-402.0
            


            
              	INR

              	1.48 ± 0.40, 0.99-3.91
            


            
              	S creatinine (mg/dl)

              	1.07 ± 0.43, 0.21-3.20
            


            
              	HB (gm/dl)

              	10.32 ± 2.45, 0.0-17.3
            


            
              	WBCs (cells/mcL)

              	8.44 ± 14.46, 0.03-160.0
            


            
              	Platelets (1000/cmm)

              	134.29 ± 84.65, 7.5-860.0
            


            
              	Neutrophils (cells/mcL)

              	1.40 ± 2.35, 0.24-21.13
            


            
              	Lymphocytes (cells/mcL)

              	0.87 ± 6.07, 0.03-134.0
            

          
        


      


      The mean total cholesterol level and triglyceride level were 110.38 ± 43.09 mg\dl, and 80.43 ± 37.59 mg\dl, respectively. The mean LDL cholesterol was 77.69 ± 12.40 mg\ dl. The mean VLDL cholesterol was 19.35 ± 2.35 mg \dl. The mean HDL cholesterol was 33.42 ± 4.58mg\dl (Table 3). Cholesterol level was significantly higher in patients with CTP class A than in other classes (P <0.001 for each). Also, it was significantly higher in patients with class B than in class C (P<0.001).


      
        Table 3 Lipid profiles among the patients.


        
          
            
              	Variable

              Normal Value

              	Mean ± SD
            

          

          
            
              	Total cholesterol (mg/dl)

              >200 mg/dl

              	110.38 ± 43.09
            


            
              	LDL cholesterol (mg/dl)

              >130 mg/dl

              	77.69 ± 12.40
            


            
              	VLDL cholesterol (mg/dl)

              >30 mg/dl

              	19.35 ± 2.35
            


            
              	HDL cholesterol (mg/dl)

              <40 mg/dl

              	33.42 ± 4.58
            


            
              	Triglycerides (mg/dl)

              >150 mg/dl

              	80.43 ± 37.59
            

          
        


      


      
        Table 4 Correlation of lipid profile with child grade.


        
          
            
              	

              	A (n=96)

              	B (n=195)

              	C (n=197)

              	P value

              	Post Hoc
            

          

          
            
              	Cholesterol (mg/dl)

              	135.47 ± 46.66

              	111.89 ± 38.26

              	96.67 ± 40.12

              	<0.001

              	P1 <0.001

              P2 <0.001

              P3 <0.001
            


            
              	Triglyceride(mg/dl)

              	80.47 ± 34.10

              	80.33 ± 33.42

              	80.51

              	0.99

              	-
            


            
              	LDL cholesterol (mg/dl)

              	80.33 ± 13.31

              	79.37 ± 12.01

              	74.74 ± 11.75

              	<0.001

              	P1 0.528

              P2 <0.001

              P3 <0.001
            


            
              	VLDL cholesterol (mg/dl)

              	20.00 ± 2.56

              	19.69 ± 2.30

              	18.69 ± 2.14

              	<0.001

              	P1 0.699

              P2 <0.001

              P3 <0.001
            


            
              	HDL cholesterol (mg/dl)

              	34.58 ± 4.90

              	33.98 ± 4.25

              	32.30 ± 4.51

              	<0.001

              	P1 0.675

              P2 0.001

              P3 <0.001
            

          
        


      


      No significant difference in triglyceride level among the different classes (P =0.99). However, LDL cholesterol, VLDL cholesterol and HDL cholesterol were significantly higher in CTP class B than class C (P <0.001 for each); however, there was (Table 4).


      A significant negative correlation was found between each cholesterol level, LDL cholesterol, VLDL cholesterol and HDL cholesterol with CTP class (P <0.001 for each) (Table 5 ). Also, there was a significant negative correlation between cholesterol level and each of NLR ratio and FIB4 (P <0.001 and 0.005 respectively) (Table 6).


      
        Table 5 spearman correlation of lipid profiles and CTP.


        
          
            
              	Variable

              	Child Pugh Grade
            


            
              	R

              	P value
            

          

          
            
              	Cholesterol (mg/dl)

              	-0.326

              	<0.001
            


            
              	Triglyceride (mg/dl)

              	0.001

              	0.984
            


            
              	LDL cholesterol (mg/dl)

              	-0.179

              	<0.001
            


            
              	VLDL cholesterol (mg/dl)

              	-0.230

              	<0.001
            


            
              	HDL cholesterol (mg/dl)

              	-0.208

              	<0.001
            


            
              	NLR

              	0.115

              	0.011
            

          
        


      



      
        Table 6 Spearman correlation of cholesterol with liver disease severity markers.


        
          
            
              	-

              	Cholesterol
            


            
              	R

              	P Value
            

          

          
            
              	FIB 4

              	-0.280

              	<0.001
            


            
              	N/L ratio

              	-0.126

              	0.005
            


            
              	P/L ratio

              	0.02

              	0.662
            

          
        


      

    


    
      

      4. DISCUSSION


      This study was conducted to reveal the relation between the severity of liver disease and the lipid profile. In our study, all of the lipid markers were considerably greater in Child-Pugh A, although they began to decline with the progression of liver cirrhosis. The total cholesterol level was significantly higher in patients with Child-score A than B and C. Cholesterol, LDL, and VLDL cholesterol were significantly higher in Child B than C. A significant negative correlation was found between cholesterol level and each of FIB4 and NLR ratios. This could be explained by a decrease in the synthetic function of the diseased liver [12].


      These findings were in agreement with the previous studies; Muhammed and Jayaraj [15] stated that all parameters of lipid profile, including triglycerides, were significantly lower in cirrhotic patients and were inversely correlated with the severity of cirrhosis [15].


      Tauseef et al. [ 29 ] also supported our results and concluded that the amount of decrements measured in the levels of serum total cholesterol, LDL, and HDL in patients with cirrhosis are related to the progress in cirrhosis [ 29].


      However, a study in 2013 conducted by Mandel et al. compared the lipid profile in 150 cirrhotic patients with healthy control detected those lipid profile parameters, other than serum TG and HDL levels, were reduced with the severity of liver cirrhosis but without significant correlation between the severity of liver disease and lipid profile. This could be because the majority of patients had cirrhosis due to non-alcoholic fatty liver disease [16]. Also, Mohammad Reza Ghadir et al. revealed that serum lipid levels diminished linearly with the progression of liver damage except for serum triglyceride level [17].


      Sen et al. concluded that HDL and TG were significantly elevated in the patients with grade III fatty liver [18].


      Due to the major role of inflammation in the process of advanced cirrhosis [19-21], and NLR is an indicator of inflammation (neutrophils present the inflammation and lymphocytes regulatory immune response) [22], NLR can act as a marker of severity of liver fibrosis. Our study was similar to the previous studies which detected a significant positive correlation between Child- score and N/L ratio as NLR was higher in Child C patients [23-25].


      Further studies are needed to confirm our results and to assess the predictive value of the lipid profile measurement in cirrhotic patients.

    


    
      CONCLUSION


      In conclusion, there was a significant negative correlation between the severity of liver cirrhosis and lipid profiles (except triglyceride), FIB4 and NLR ratio.

    

  


  
    
      LIMITATION OF THE STUDY


      It was a single-center study with a small number of patients. Further studies are needed.

    


    
      ETHICS APPROVAL AND CONSENT TO PARTICIPATE


      This study has been approved by the Institutional Review Board of the Faculty of Medicine, Tanta University, Tanta, Egypt (registration number,32382\06\18).

    


    
      HUMAN AND ANIMAL RIGHTS


      No animals were used in this research. All human research procedures were followed in accordance with the ethical standards of the committee responsible for human experimentation (institutional and national), and with the Helsinki Declaration of 1975, as revised in 2013.

    


    
      CONSENT FOR PUBLICATION


      Informed consent was signed by every patient before enrolment in the study.

    


    
      AVAILABILITY OF DATA AND MATERIALS


      Not applicable.

    


    
      FUNDING


      None.

    


    
      CONFLICT OF INTEREST


      The authors declare no conflict of interest, financial or otherwise.

    


    ACKNOWLEDGEMENTS


    Declared none.


    REFERENCES


    
      
        	

        	
      


      
        	[1]

        	Anthony P.P., Ishak K.G., Nayak N.C., Poulsen H.E., Scheuer P.J., Sobin L.H.. The morphology of cirrhosis. Recommendations on definition, nomenclature, and classification by a working group sponsored by the World Health Organization., J. Clin. Pathol.. 1978; 31(5): 395-414.

        [CrossRef] [PubMed]
      


      
        	[2]

        	Elgouhari H.M., Abu-Rajab Tamimi T.I., Carey W.D.. Hepatitis B virus infection: understanding its epidemiology, course, and diagnosis., Cleve. Clin. J. Med.. 2008; 75(12): 881-889.

        [CrossRef] [PubMed]
      


      
        	[3]

        	Kwon Y.C., Ray R.B., Ray R.. Hepatitis C virus infection: establishment of chronicity and liver disease progression., EXCLI J.. 2014; 13: 977-996.

        [PubMed]
      


      
        	[4]

        	Council G., Assembly G.. Global burden of liver disease: A true burden on health sciences and economies., Available from: http://www.worldgastroenterology.org/ publications/ e-wgn/ e-wgn-expert-point-of-view-articles-collection/global-burden-of-liver-disease-a-true-burden-on-health-sciences-and-economies
      


      
        	[5]

        	Aguiar M.I., Braga V.A., Almeida P.C., Garcia J.H., Lima C.A.. Severity of liver disease and quality of life in liver transplantation., Acta Paul. Enferm.. 2016; 29(1): 107-114.

        [CrossRef]
      


      
        	[6]

        	Durand F., Valla D.. Assessment of the prognosis of cirrhosis: Child-Pugh versus MELD., J. Hepatol.. 2005; 42(1): S100-S107.

        [CrossRef] [PubMed]
      


      
        	[7]

        	Biyik M., Ucar R., Solak Y., Gungor G., Polat I., Gaipov A., Cakir O.O., Ataseven H., Demir A., Turk S., Polat H.. Blood neutrophil-to-lymphocyte ratio independently predicts survival in patients with liver cirrhosis., Eur. J. Gastroenterol. Hepatol.. 2013; 25(4): 435-441.

        [CrossRef] [PubMed]
      


      
        	[8]

        	Liu D., Huang Y., Li L., Song J., Zhang L., Li W.. High neutrophil-to-lymphocyte ratios confer poor prognoses in patients with small cell lung cancer., BMC Cancer. 2017; 17(1): 882.

        [CrossRef] [PubMed]
      


      
        	[9]

        	Sato Y., Gonda K., Harada M., Tanisaka Y., Arai S., Mashimo Y., Iwano H., Sato H., Ryozawa S., Takahashi T., Sakuramoto S., Shibata M.. Increased neutrophil-to-lymphocyte ratio is a novel marker for nutrition, inflammation and chemotherapy outcome in patients with locally advanced and metastatic esophageal squamous cell carcinoma., Biomed. Rep.. 2017; 7(1): 79-84.

        [CrossRef] [PubMed]
      


      
        	[10]

        	Chen S.S., Yu K.K., Ling Q.X., Huang C., Li N., Zheng J.M., Bao S.X., Cheng Q., Zhu M.Q., Chen M.Q.. Factors associated with significant liver necroinflammation in chronic hepatitis B patients with cirrhosis., Sci. Rep.. 2016; 6: 33093.

        [CrossRef] [PubMed]
      


      
        	[11]

        	Zhang H., Sun Q., Mao W., Fan J., Ye B.. Neutrophil-to-lymphocyte ratio predicts early mortality in patients with HBV-related decompensated cirrhosis., Gastroenterol. Res. Pract.. 2016; 2016: 4394650.

        [CrossRef] [PubMed]
      


      
        	[12]

        	NayakMaulik SShah RM. Study of lipid profile in cirrhotic patients., Natl. J. Integr. Res. Med.. 2012; 3: 89-93.

      


      
        	[13]

        	Halsted C.H.. Nutrition and alcoholic liver disease., Semin. Liver Dis.. 2004; 24(3): 289-304.

        [CrossRef] [PubMed]
      


      
        	[14]

        	Schuppan D., Afdhal N.H.. Liver cirrhosis., Lancet. 2008; 371(9615): 838-851.

        [CrossRef] [PubMed]
      


      
        	[15]

        	Muhammed H.P., Jayaraj K.. Correlation of lipid profile in patients with severity of liver disease: a cross sectional study in a tertiary care hospital., Int J Res Med Sci.. 2017; 5(1): 326-329.

        [CrossRef]
      


      
        	[16]

        	Mandal S.K., Sil K., Chatterjee S., Ganguly J., Chatterjee K., Sarkar P., et al. A study on lipid profiles in chronic liver diseases., Natl. J. Med. Res.. 2013; 3: 70-72.

      


      
        	[17]

        	Ghadir M.R., Riahin A.A., Havaspour A., Nooranipour M., Habibinejad A.A.. The relationship between lipid profile and severity of liver damage in cirrhotic patients., Hepat. Mon.. 2010; 10(4): 285-288.

        [PubMed]
      


      
        	[18]

        	Sen A., Kumar J., Misra R.P., Uddin M., Shukla P.C.. Lipid profile of patients having non-alcoholic fatty liver disease as per ultrasound findings in north Indian population: A retrospective observational study., J. Med. Appl. Sci.. 2013; 3: 59.

      


      
        	[19]

        	Biyik M., Ucar R., Solak Y., Gungor G., Polat I., Gaipov A., Cakir O.O., Ataseven H., Demir A., Turk S., Polat H.. Blood neutrophil-to-lymphocyte ratio independently predicts survival in patients with liver cirrhosis., Eur. J. Gastroenterol. Hepatol.. 2013; 25(4): 435-441.

        [CrossRef] [PubMed]
      


      
        	[20]

        	Thabut D., Massard J., Gangloff A., Carbonell N., Francoz C., Nguyen-Khac E., Duhamel C., Lebrec D., Poynard T., Moreau R.. Model for end-stage liver disease score and systemic inflammatory response are major prognostic factors in patients with cirrhosis and acute functional renal failure., Hepatology. 2007; 46(6): 1872-1882.

        [CrossRef] [PubMed]
      


      
        	[21]

        	Cazzaniga M., Dionigi E., Gobbo G., Fioretti A., Monti V., Salerno F.. The systemic inflammatory response syndrome in cirrhotic patients: relationship with their in-hospital outcome., J. Hepatol.. 2009; 51(3): 475-482.

        [CrossRef] [PubMed]
      


      
        	[22]

        	Avanzas P., Quiles J., López de Sá E., Sánchez A., Rubio R., García E., López-Sendón J.L.. Neutrophil count and infarct size in patients with acute myocardial infarction., Int. J. Cardiol.. 2004; 97(1): 155-156.

        [CrossRef] [PubMed]
      


      
        	[23]

        	Sungkar T, Rozi MF, Dairi LB. Neutrophil-to-Lymphocyte Ratio (NLR) and its correlation with severity of decompensated liver cirrhosis based on Child-Turcotte Pugh (CTP) score., J Clin Diag Res. 2019; 13(2): OC29-OC31.

      


      
        	[24]

        	Probowati W., Bayupurnama P., Ratnasari N.. Correlation between neutrophil to lymphocyte ratio with child turcottepugh in liver cirrhosis patients. ActaInterna., J. Intern. Med.. 2016; 6(1): 28-35.

      


      
        	[25]

        	Biyik M., Ucar R., Solak Y., Gungor G., Polat I., Gaipov A., Cakir O.O., Ataseven H., Demir A., Turk S., Polat H.. Blood neutrophil-to-lymphocyte ratio independently predicts survival in patients with liver cirrhosis., Eur. J. Gastroenterol. Hepatol.. 2013; 25(4): 435-441.

        [CrossRef] [PubMed]
      


      
        	[26]

        	Farrell G.C., Larter C.Z.. Nonalcoholic fatty liver disease: from steatosis to cirrhosis., Hepatology. 2006; 43(2) Suppl. 1: S99-S112.

        [CrossRef] [PubMed]
      


      
        	[27]

        	Burstein M., Scholnick H.R., Morfin R.. Rapid method for the isolation of lipoproteins from human serum by precipitation with polyanions., J. Lipid Res.. 1970; 11(6): 583-595.

        [CrossRef] [PubMed]
      


      
        	[28]

        	Lim Y.S., Kim W.R.. The global impact of hepatic fibrosis and end-stage liver disease., Clin. Liver Dis.. 2008; 12(4): 733-746, vii.

        [CrossRef] [PubMed]
      


      
        	[29]

        	Tauseef A., Zafar M., Rashid B., Thirumalareddy J., Chalfant V., Farooque U., Mirza M.. Correlation of fasting lipid profile in patients with chronic liver disease: A descriptive cross-sectional study in tertiary care hospital., Cureus. 2020; 12(10): e11019.

        [CrossRef] [PubMed]
      


      
        	[30]

        	Hanafy A.S., Soliman S., Abd-Elsalam S.. Rescue therapy for chronic hepatitis C virus infection after repeated treatment failures: Impact on disease progression and risk of hepatocellular carcinoma., Hepatol. Res.. 2019; 49(4): 377-384.

        [CrossRef] [PubMed]
      


      
        	[31]

        	Abdelmoemen G., Khodeir S.A., Abou-Saif S., Kobtan A., Abd-Elsalam S.. Prevalence of occult hepatitis C virus among hemodialysis patients in Tanta university hospitals: A single-center study., Environ. Sci. Pollut. Res. Int.. 2018; 25(6): 5459-5464.

        [CrossRef] [PubMed]
      


      
        	[32]

        	Ahmed O.A., Kaisar H.H., Hawash N., Samir H., Shabana S.S.T., Hassan A Fouad M., Rizk F., Abd-Elsalam S.. Efficacy of sofosbuvir plus ribavirin with or without peginterferon-alfa in treatment of a cohort of Egyptian patients with hepatitis C virus infection., Infect. Disord. Drug Targets. 2017; 17(2): 95-100.

        [CrossRef] [PubMed]
      


      
        	[33]

        	Bassani L., Fernandes S.A., Raimundo F.V., Harter D.L., Gonzalez M.C., Marroni C.A.. Lipid profile of cirrhotic patients and its association with prognostic scores: A cross-sectional study., Arq. Gastroenterol.. 2015; 52(3): 210-215.

        [CrossRef] [PubMed]
      

    

  


  

OEBPS/Images/tobiomj.jpg
ISSN: 1875-3183

The Open
Biomarkers |
Journal .

S x,\”

Lipid Profiles as Markers for the Severity of Liver
Diseases in Cirrhotic Patients

v
BENTHAM OPEN





