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Abstract 


Introduction: 
 Autoimmune hepatitis is a liver inflammatory disorder characterized by portal lymphoplasmacytic hepatitis with interface activity and lobular inflammation. 



Objective: 
 The objective of this study is to identify clinical features associated with advanced age and significant inflammation in liver histology. 



Methods: 
 This cross-sectional analytical study evaluated the medical records of adult patients with hepatitis who received treatment in the gastroenterology and hepatology ward of a tertiary university hospital. Bivariate analysis was conducted to identify characteristics associated with an age of 50 years or older and significant histological inflammatory activity. 



Results: 
 A total of 47 patients were included, with a mean age of 42.8 ± 16.0 (43.0) years. Among them, 80.9% were women, and 31.9% were 50 years or older. Liver biopsy was performed on 31 patients, and 29.0% exhibited significant inflammation. When comparing age groups, individuals aged 50 years and older had a higher median γ-glutamyl transferase (GGT; 129 vs. 282 U/L; p = 0.034) and a higher proportion of significant inflammation (50% vs. 6.7%; p = 0.024). Patients with significant inflammation on liver biopsy had a higher mean age (63.7 ± 14.0 vs. 41.0 ± 14.4; p = 0.001) and a higher proportion of patients aged 50 years or older (85.7% vs. 66.7%; p = 0.024) compared to those with mild inflammation. 



Conclusions: 
 Individuals aged 50 years and older exhibited a higher median GGT and a greater proportion of significant inflammation in liver histology.



Keywords: Autoimmune hepatitis, inflammation, γ-glutamyl transferase, aging.
	                            

Resumen 


Introducción:  
la hepatitis autoinmune es un trastorno inflamatorio hepático caracterizado histológicamente por hepatitis linfoplasmocítica portal con actividad de interfase e inflamación lobulillar. 



Objetivos:  
identificar las características clínicas asociadas con la edad avanzada y con una inflamación significativa en la histología hepática. 



Métodos:  
estudio analítico transversal que evaluó historias clínicas de pacientes adultos con hepatitis atendidos en la sala de gastroenterología y hepatología de un hospital universitario terciario. Se realizó un análisis bivariado para identificar las características asociadas a la edad igual o mayor a 50 años y la actividad inflamatoria histológica significativa. 



Resultados: 
 se incluyó a 47 pacientes con una edad media de 42,8 ± 16,0 (43,0) años. Además, el 80,9% de ellos eran mujeres y el 31,9% tenían 50 años o más. 31 pacientes fueron sometidos a biopsia hepática y el 29,0% presentó inflamación significativa. Cuando se comparó en términos de edad, los individuos de 50 años o más presentaron medianas más altas de γ-glutamiltransferasa (GGT; 129 frente a 282 U/L; p = 0,034) y una mayor proporción de inflamación significativa (50% frente a 6,7%; p = 0,024). Los pacientes con inflamación significativa en la biopsia hepática presentaron mayor edad media (63,7 ± 14,0 frente a 41,0 ± 14,4; p = 0,001) y mayor proporción de pacientes con edad igual o superior a 50 años (85,7% frente a 66,7%; p = 0,024) que las personas con inflamación leve. 



Conclusiones: 
 los individuos de 50 años o más presentaron medianas más altas de GGT y mayor proporción de inflamación significativa en la histología hepática.



Palabras clave: Hepatitis autoinmune, inflamación, γ-glutamiltransferasa, envejecimiento.
                                    






		
			Introduction

			Autoimmune hepatitis is an inflammatory disorder of the liver that is likely to affect young and middle-aged women at a ratio of 2.4:0.9 compared to men
1
. It is characterized by histological and serological changes and the presence of autoantibodies in some patients
2
. Aminotransferases (formerly called transaminases) are located in hepatocytes and, when elevated, are sensitive indicators of hepatocyte injury
3
. On serum electrophoresis, approximately 80% of patients are expected to show hypergammaglobulinemia
4
. Antinuclear antibodies, smooth muscle antibodies, and liver and kidney microsomal antibodies may be present
5
. A liver biopsy is recommended unless the patient has contraindications, and the typical findings are interface hepatitis, rosettes, and plasma cell infiltration
6
.

			The accentuated liver inflammation may result in cirrhosis by activating stellate cells responsible for producing fibrotic tissue, as they are the primary source of liver myofibroblasts. The fibrosis process can be triggered by the persistent presence of inflammatory cells such as infiltrating macrophages, hepatic macrophages (Kupffer cells), lymphocytes, and neutrophils
7
. Clinically, the challenge is finding markers that can be both sensitive and specific in predicting significant liver disease from the standpoint of inflammation and fibrosis.

			This study aims to identify clinical features associated with age 50 or older and significant inflammation in liver histology.

		

		
			Materials and methods

			This analytical cross-sectional study evaluated medical records of adult patients with autoimmune hepatitis treated at the Gastroenterology and Hepatology Service of a tertiary referral University Hospital between January 2015 and December 2017. Patients with insufficient clinical and laboratory data in the medical records and patients who refused to participate were excluded.

			The included individuals were analyzed regarding clinical, laboratory, and histological characteristics and their therapeutic response. Revised international criteria of the International Autoimmune Hepatitis Group were used to diagnose autoimmune hepatitis
8
. Data were collected from medical records and transferred to the Statistical Package for the Social Sciences (SPSS), v. 17.0 (Chicago, Illinois, United States). This study considered the following variables: age, sex, aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), γ-glutamyl transferase (GGT), direct bilirubin (DB), serum albumin, prothrombin time (PT), antinuclear antibody, anti-smooth muscle antibody, and liver and kidney microsomal type 1antibodies (Anti-LKM1). ALT and AST were analyzed by the Clinical Chemistry System Dimension®, with ALTI Flex® and AST Flex® reagents at 37 oC. AP, GGT, DB, and serum albumin were also analyzed by the Clinical Chemistry System Dimension® at 37 oC. The reagent used for ALP was ALPI Flex®, and for DB, DBI Flex®. The PT was analyzed with a RecombiPlastin 2G® kit. All liver biochemical tests (AST, ALT, ALP, and GGT) were expressed in absolute numbers and three times the upper limit of normality (3 x ULN).

			Regarding liver biopsy, the Brazilian Society of Pathology and Hepatology histological classification was used
9
. The following histological characteristics were observed: significant fibrosis (F ≥ 2), defined as a fibrotic portal expansion with portoportal septa or portocentral fibrotic septa or complete nodules; important portal inflammatory infiltrate (PII ≥ 2), defined as a sharp or very sharp increase in the number of portal lymphocytes; significant periportal inflammatory activity (PPA ≥ 2), defined as interface hepatitis or fragmentary necrosis, which may be discrete or present in extensive areas of numerous portal areas; and significant parenchymal inflammatory activity (PA ≥ 2), defined as focal necrosis of hepatocytes, surrounded by lymphohistiocytic aggregates at innumerable sites, with or without confluent necrosis, which may be extensive or multiple. Similarly, significant inflammation was defined as considerable inflammatory infiltrate, significant periportal inflammatory activity, and significant parenchymal inflammatory activity.

			
				Statistical analysis

				Continuous variables were described with central tendency and dispersion measures, while categorical variables were expressed in absolute numbers and proportions. Continuous variables were compared using Student’s t or Mann-Whitney U test, and categorical variables using chi-square or Fisher’s exact test when appropriate. A bivariate analysis was performed to identify characteristics associated with age equal to or greater than 50 and significant histological inflammatory activity. Spearman’s correlation analysis was performed to determine whether biochemical and liver function tests were correlated with age. P values less than 0.05 were considered statistically significant. All the tests were biflow and ran by SPSS, v. 17.0 (SPSS; Chicago, Illinois, United States).

				This study protocol conforms to the ethical recommendations of the Declaration of Helsinki of 1975 and was approved by the university’s ethics and human research committee, number 1,147,617.

			

		

		
			Results

			
				Case study analysis

				Fifty-eight patients with autoimmune hepatitis were evaluated in the study period to decide whether they would be included. Eleven were excluded due to insufficient clinical and laboratory data. Forty-seven patients were included; their mean, standard deviation and median age were 42.8 ± 16.0 (43.0) years, and 80.9% were women.

				Regarding liver biochemistry (Table 1), the individuals had the following means, standard deviations, and medians: AST: 428.1 ± 475.5 (175.0) U/L; ALT: 372.1 ± 355.9 (250.5) U/L; ALP: 209.4 ± 122.0 (185.0) U/L; GGT: 237.7 ± 256.1 (180.0) U/L; DB: 3.6 ± 4.6 (1.2) mg/dL; blood pressure (BP): 57.6 ± 21.9 (60.3); albumin 3.4 ± 0.9 (3.5) g/L; γ-globulins: 2.8 ± 4.0 (1.8) g/L. 

				
					

Table 1




Clinical and laboratory features of 47 patients with autoimmune hepatitis
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 AST: aspartate aminotransferase; ALT: alanine aminotransferase; ALP: alkaline phosphatase; DB: direct bilirubin; GGT: γ-glutamyl transpeptidase; PA: prothrombin activity. Source: The authors.






				

				Regarding the antibodies, 58.7% featured a positive antinuclear antibody with titers ranging between 1:80 and 1:2560, 78.3% with a speckled pattern, 17.4% with a homogeneous pattern, and 4.3% with a filamentous pattern. Anti-smooth muscle antibody was positive in 52.2%, and 7.3% had positive anti-LKM-1. A few patients had more than one active antibody. Its distribution is shown in Figure 1.
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Figure 1



Distribution of the autoantibody profile in 58 patients with autoimmune hepatitis. ANA: antinuclear antibody; LKM-1: liver and kidney antimicrosomal antibody; SMA: anti-smooth muscle antibody; NEG: negative. Source: The authors.













				

				Thirty-one individuals underwent liver biopsy, and ten (32.3%) presented with cirrhosis. Significant fibrosis (F ≥ 2) was found in 64.5%, as well as significant periportal activity (PPA ≥ 2) in 60.0% of the patients. 33.3% had significant parenchymal activity (PA ≥ 2), and 27.3% had significant portal inflammatory infiltrate (PII ≥ 2). Plasmocytes were found in 62% and hepatic rosettes in 18.5% of the patients.

			

			
				Features associated with age equal to or greater than 50

				When compared in terms of age (Table 2), individuals aged 50 or older had higher median GGTs (129 vs. 282 U/L; p = 0.034), and a higher proportion of individuals had GGT levels equal to or greater than three times the UPN (92.3% vs. 50%; p = 0.013). Regarding the histological findings of liver biopsies, patients aged 50 years or older showed a higher proportion of significant periportal inflammatory activity (83.3% vs. 38.5%; p = 0.041), significant parenchymal activity (58.3% vs. 13.3%; p = 0.037), significant portal inflammatory infiltrate (50.0% vs. 8.3%; p = 0.029) and, therefore, a higher proportion of significant inflammation (50% vs. to 6.7%, p = 0.024).

				
					

Table 2




Clinical and laboratory features associated with age over 50 of 47 patients with autoimmune hepatitis
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 *mean ± standard deviation (median).† Pearson’s chi-square test, Fisher’s exact test, t-test, or Mann-Whitney U test, when applicable. 3 x ULN: three times the upper limit of normality; ALT: alanine aminotransferase; ALP: alkaline phosphatase; ANA: antinuclear antibody; AST: aspartate aminotransferase; GGT: γ-glutamyl transpeptidase; DB: direct bilirubin; LKM-1: liver-kidney microsome type 1; PA: prothrombin activity; SMA: smooth muscle antibody. Source: The authors.






				

				Using Spearman’s rank order correlation method, no relationship was found between age and biochemical (ALT, AST, FA, GGT) or function (BD, ALP, and albumin) test values.

			

			
				Features associated with significant inflammation

				When comparing individuals with significant inflammation in the liver biopsy and individuals with mild inflammation (Table 3), the first group had a higher mean age (63.7 ± 14.0 vs. 41.0 ± 14.4; p = 0.001), with a higher proportion of patients equal to or older than 50 years (85.7% vs. 66.7%; p = 0.024). There was no significant difference between the two groups regarding sex, biochemical tests, function tests, γ-globulins, autoantibodies, and significant fibrosis.

				
					

Table 3




Clinical and laboratory features associated with significant inflammation in 31 biopsied patients with autoimmune hepatitis
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 *mean ± standard deviation (median).† Pearson’s chi-square test, Fisher’s exact test, t-test, or Mann-Whitney U test, when applicable. 3 x ULN: three times the upper limit of normal; ALT: alanine aminotransferase; ALP: alkaline phosphatase; ANA: antinuclear antibody; AST: aspartate aminotransferase; GGT: γ-glutamyl transpeptidase; DB: direct bilirubin; LKM-1: liver-kidney microsome type 1; PA: prothrombin activity; SMA: smooth muscle antibody. Source: The authors.






				

			

		

		
			Discussion

			GGT is a well-known, established serum marker for steatosis and alcohol-related diseases. When associated with elevated alkaline phosphatase levels, it indicates cholestasis, highly suggestive of intra- or extrahepatic biliary injury. GGT, found in hepatocytes and biliary epithelial cells, is a sensitive marker for biliary tract diseases such as cholestasis, but not very specific
10
. It was also elevated in extrahepatic conditions such as acute coronary syndrome, renal failure, diabetes, dementia, and pancreatic disease. However, in these conditions, GGT is more likely to have increased due to oxidative stress caused by changes in homeostasis, thus leading to cell destruction, damage, and death
11

,

12
. Some drugs can also increase the levels of GGT in the blood
13
.

			Previous studies have shown a significant association between GGT levels and AST in patients with hepatitis C
14

-

16
. Another study has shown that a substantial number of patients with chronic hepatitis C virus (HCV) infection had elevated levels of serum GGT and a more intense level of necroinflammatory activity in patients with higher GGT. Thus, this enzyme has been proposed as a surrogate marker of significant inflammation in chronic hepatitis C
17
. Although these are remarkable results, no studies indicate the role of GGT in the level of inflammation and fibrosis/chronic disease in patients diagnosed with autoimmune hepatitis.

			A retrospective study of 23,597 healthy individuals found that the medians and interquartile ratios were higher in the very young compared with those 60 years of age or older (27.1 [18.8-41.7] vs. 22.5 [16.3-32.7] U/L, p < 0.001)
18
. This finding suggests that the observation of higher GGT levels in older patients in our study reflects the higher inflammatory activity found in this group, not age itself.

			Autoimmune hepatitis is generally characterized by a bimodal age pattern at the onset, with a peak in children and adolescents and a second in midlife (fourth to sixth decades and especially in postmenopausal women). However, a considerably increasing number of patients are even older than 65-70 years
19
. Few studies have evaluated the clinical features of autoimmune hepatitis in older adults. In the Italian elderly, autoimmune hepatitis is usually asymptomatic, although the prognosis and response to treatment are like those of younger patients. However, no difference was observed in liver disease’s histological/biochemical expression
20
. Onset at an early age, acute manifestation, hyperbilirubinemia, and the presence of HLA DRB1*03 characterize patients who fail corticosteroid treatment
21
. A North American study assessed 205 adults with defined autoimmune hepatitis type 1 and grouped them according to age of manifestation. Twenty-three percent of the patients were ≥ 60, and 15% were ≤ 30. Patients ≥ 60 years had a higher frequency of cirrhosis at onset than patients ≤ 30 years (33% vs. 10%, p = 0.03) and also failed corticosteroid treatment less frequently than patients ≤ 30 years (5% vs. 24%, p = 0.03)
22
.

			In China, elderly autoimmune patients have a higher frequency of cirrhosis at onset and a lower occurrence of treatment failure. Older patients had similar mean GGT levels (112.8 ± 82.8 vs. 121.9 ± 103.2 U/L; p = 0.146), and histological features were not evaluated
23
. In the United Kingdom, 164 patients with autoimmune liver disease were evaluated. When individuals aged 40 years or older were compared with those younger than 40 years, similar mean GGT levels (103.5 [8-820] vs. 190 [29-995 ] U/L; p = 0.040) and similar levels of histological grade of necroinflammatory activity (2 vs. 2 [mild]; p = 0.022), different data were observed in older patients
24
 than those in the present study. A systematic review and meta-analysis demonstrated that GGT levels do not differ when comparing the elderly with the young (30 vs. 27 U/L; p = 0.039), and histological features were not examined
25
.

			A liver biopsy is necessary to diagnose autoimmune hepatitis, and establishing this diagnosis without histology should be an exception and limited to special clinical situations
26
. Portal lymphoplasmacytic hepatitis with interface activity and lobular inflammation is frequently found in autoimmune hepatitis
26

,

27
. Recently, severe necroinflammatory activity in autoimmune hepatitis has been associated with a serum level of 25(OH)D
28
. Unfortunately, vitamin D levels were not available in this study. When patients with hepatitis C were studied, severe interface hepatitis was associated with epidemiological features such as older age at both infection and biopsy and a higher prevalence of blood transfusion and alcohol abuse
29
. Also, in patients with hepatitis C, age > 40 years and the degree of inflammatory activity were associated with elevated levels of GGT
17
.

			In conclusion, individuals 50 or older had higher median GGT and a higher proportion of significant inflammation on liver histology. Moreover, considerable inflammation on liver biopsy was associated with advanced age.

		

	



Referencias

Gronbaek L, Vilstrup H, Jepsen P. Autoimmune hepatitis in Denmark: incidence, prevalence, prognosis, and causes of death. A nationwide registry-based cohort study. J Hepatol. 2014;60(3):612-17. https://doi.org/10.1016/j.jhep.2013.10.020
				

Vergani D, Alvarez F, Bianchi F, Cançado EL, Mackay IR, Manns MP, et al. Liver autoimmune serology: a consensus statement from the committee for autoimmune serology of the International Autoimmune Hepatitis Group. J Hepatol. 2004;41(4):677-83. https://doi.org/10.1016/j.jhep.2004.08.002
				

Woreta TA, Alqahtani SA. Evaluation of abnormal liver tests. Med Clin North Am. 2014;98(1):1-16. https://doi.org/10.1016/j.mcna.2013.09.005
				

Czaja AJ. Natural history, clinical features, and treatment of autoimmune hepatitis. Semin Liver Dis. 1984;4(1):1-12. https://doi.org/10.1055/s-2008-1040641
				

Manns MP, Czaja AJ, Gorham JD, et al. Practice guidelines of the American Association for the Study of Liver Diseases. Diagnosis and management of autoimmune hepatitis. Hepatology. 2010;51(6):2193-213. https://doi.org/10.1002/hep.23584
				

Abe M, Onji M, Kawai-Ninomiya K, Krawitt EL, Mieli-Vergani G, Vergani D, et al. Clinicopathologic Features of the Severe Form of Acute Type 1 Autoimmune Hepatitis. Clin Gastroenterol Hepatol. 2007;5(6):255-8. https://doi.org/10.1016/j.cgh.2006.10.011
				

Friedman SL. Molecular regulation of hepatic fibrosis, an integrated cellular response to tissue injury. J Biol Chem. 2000;275(4):2247-50. https://doi.org/10.1074/jbc.275.4.2247
				

Alvarez F, Berg PA, Bianchi FB, Bianchi L, Burroughs AK, Cancado EL, et al. International Autoimmune Hepatitis Group Report: review of criteria for diagnosis of autoimmune hepatitis. J Hepatology. 1999;31(5):929-38. https://doi.org/10.1016/S0168-8278(99)80297-9
				

Gayotto LC. Visão histórica e consenso nacional sobre a classificação das hepatites crônicas: projeto do clube de patologia hepática da sociedade brasileira de patologia aprovado pela sociedade brasileira de hepatologia. GED Gastroenterol Endosc Dig 2000;19(3):137-40.

Pratt DS, Kaplan MM. Evaluation of abnormal liver-enzyme results in asymptomatic patients. N Engl J Med. 2000;342(17):1266-71. https://doi.org/10.1056/NEJM200004273421707
				

Goldberg DM, Martin JV. Role of gamma-glutamyl transpeptidase activity in the diagnosis of hepatobiliary disease. Digestion 1975;12(4-6):232-46. https://doi.org/10.1159/000197682
				

Lampignano L, Donghia R, Griseta C, Lagravinese G, Sciarra S, Zupo R, et al. Liver Health and Dementia in an Italian Older Population: Findings From the Salus in Apulia Study. Front Aging Neurosci. 2021;13:748888. https://doi.org/10.3389/fnagi.2021.748888
				

Rosalki SB, Tarlow D, Rau D. Plasma gamma-glutamyl transpeptidase elevation in patients receiving enzyme-inducing drugs. Lancet 1971;2(7720):376-7. https://doi.org/10.1016/S0140-6736(71)90093-6
				

Abdelaal E, Omar N, Zaghla H, Ehsan NA. Role of Gamma Glutamyl Transferase in patients with chronic hepatitis C virus infection. Tanta Medical Journal. 2007;35(Suppl):399-406.

Hwang SJ, Luo JC, Lai CR, Chu CW, Tsay SH, Lu CL, et al. Clinical, virologic and pathologic significance of elevated serum gamma-glutamyl transpeptidase in patients with chronic hepatitis C. Zhonghua Yi Xue Za Zhi (Taipei). 2000;63(7):527-35.

Sezer S, Ozdemir BH, Arat Z, Turan M, Ozdemir NF, Haberal M. Spectrum of liver damage and correlation with clinical and laboratory parameters in HCV infected hemodialysis patients. Ren Fail. 2001;23(6):807-18. https://doi.org/10.1081/JDI-100108192
				

Silva IS, Ferraz ML, Perez RM, Lanzoni VP, Figueiredo VM, Silva AE. Role of gamma-glutamyl transferase activity in patients with chronic hepatitis C virus infection. J Gastroenterol Hepatol. 2004;19(3):314-8. https://doi.org/10.1111/j.1440-1746.2003.03256.x
				

Sun Z, Chai J, Zhou Q, Xu J. Establishment of gender- and age-specific reference intervals for serum liver function tests among the elderly population in northeast China: a retrospective study. Biochem Med (Zagreb). 2022;32(2):020707. https://doi.org/10.11613/BM.2022.020707
				

Gatselis NK, Zachou K, Koukoulis GK, Dalekos GN. Hepatitis autoinmune, una enfermedad con muchas caras: Características etiopatogenéticas, clínico-laboratoriales e histológicas. World J Gastroenterol. 2015;21(1):60-83. https://doi.org/10.3748/wjg.v21.i1.60
				

Granito A, Muratori L, Pappas G, Muratori P, Ferri S, Cassani F, et al. Clinical features of type 1 autoimmune hepatitis in elderly Italian patients. Aliment Pharmacol Ther. 2005;21(10):1273-7. https://doi.org/10.1111/j.1365-2036.2005.02488.x
				

Montano-Loza AJ, Carpenter HA, Czaja AJ. Features associated with treatment failure in type 1 autoimmune hepatitis and predictive value of the model of end-stage liver disease. Hepatology. 2007;46(4):1138-45. https://doi.org/10.1002/hep.21787
				

Czaja AJ, Carpenter HA. Distinctive clinical phenotype and treatment outcome of type 1 autoimmune hepatitis in the elderly. Hepatology. 2006;43(3):532-8. https://doi.org/10.1002/hep.21074
				

Zhang Y, Sun WL, Jin DL, Jing-Hua D. Clinical features of elderly Chinese patients with autoimmune hepatitis. Turk J Gastroenterol. 2013;24(6):489-94. https://doi.org/10.4318/tjg.2013.0592
				

Al-Chalabi T, Boccato S, Portmann BC, McFarlane IG, Heneghan MA. Autoimmune hepatitis (AIH) in the elderly: a systematic retrospective analysis of a large group of consecutive patients with definite AIH followed at a tertiary referral centre. J Hepatol . 2006;45(4):575-83. https://doi.org/10.1016/j.jhep.2006.04.007
				

Chen J, Eslick GD, Weltman M. Systematic review with meta-analysis: clinical manifestations and management of autoimmune hepatitis in the elderly. Aliment Pharmacol Ther. 2014;39(2):117-24. https://doi.org/10.1111/apt.12563
				

Lohse AW, Sebode M, Bhathal PS, Clouston AD, Dienes HP, Jain D, et al. Consensus recommendations for histological criteria of autoimmune hepatitis from the International AIH Pathology Group: Results of a workshop on AIH histology hosted by the European Reference Network on Hepatological Diseases and the European Society of Pathology: Results of a workshop on AIH histology hosted by the European Reference Network on Hepatological Diseases and the European Society of Pathology. Liver Int. 2022;42(5):1058-69. https://doi.org/10.1111/liv.15217
				

Czaja AJ, Carpenter HA. Sensitivity, specificity, and predictability of biopsy interpretations in chronic hepatitis. Gastroenterology. 1993;105(6):1824-32. https://doi.org/10.1016/0016-5085(93)91081-R
				

Abe K, Fujita M, Hayashi M, Takahashi A, Ohira H. Association of serum 25-hydroxyvitamin D levels with severe necroinflammatory activity and inflammatory cytokine production in type I autoimmune hepatitis. PLoS One. 2020;15(11):e0239481. https://doi.org/10.1371/journal.pone.0239481
				

Badiani RG, Becker V, Perez RM, Matos CA, Lemos LB, Lanzoni VP, et al. Is autoimmune hepatitis a frequent finding among HCV patients with intense interface hepatitis? World J Gastroenterol. 2010;16(29):3704-8. https://doi.org/10.3748/wjg.v16.i29.3704
				




Notes 

Citation:  Mangrich ACS, Soares JC, Souza MJ, Pasinato APBF, Dantas-Corrêa EB, Schiavon LL, Narciso-Schiavon JL. Characteristics and Factors Associated with Inflammatory Activity on Liver Biopsy in Autoimmune Hepatitis Patients Aged 50 Years or Older. Revista. colomb. Gastroenterol. 2023;38(2):173-179. https://doi.org/10.22516/25007440.1022
				

Funding sources  The authors reported none




Author notes 


					*Correspondence: Janaína Luz Narciso-Schiavon. janaina.narciso@uol.com.br
				




Conflict of interest declaration 

Conflicts of interest  The authors state no conflict of interest









OEBPS/rva3377.png
RCGERERISAEY





OEBPS/2500-7440-rcg-38-02-173-gf1.jpg
- ANA
_— KM
[
W ANA, SMA
- NEG





