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Pirfenidone Prevents Myocarditis by Restoring
Metabolic Hormone Levels in a Mouse MASH
Model and its Effect on H9c2 Myoblast Viability
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Introduction and Objectives: Obesity, global epidemic, can cause
metabolic dysfunction-associated steatohepatitis (MASH) and cardio-
vascular diseases. Pirfenidone (PFD) has anti-inflammatory and anti-
fibrotic properties. We investigated the effects of PFD on metabolic
hormones expression and myocarditis in a mouse MASH model and
its effect on H9c2 cells viability under glucolipotoxicity.

Materials and Patients: Twenty-week-old male C57BL/6] mice
were divided into two groups: one group was fed a normal diet (ND,
3.1 kcal/g plus normal water, n=7), while the other group was fed a
high-fat, high-carbohydrate diet (HFHC, 5.1 kcal/g plus water con-
taining 2.31% fructose, 1.89% sucrose; n=14) for 16 weeks. At week 8,
seven HFHC mice were administered PFD at a dosage of 300 mg/kg/
day by gavage. Insulin tolerance tests (ITT), dry chemistry analysis,
ELISA, histological staining (Hematoxylin-Eosin and Masson’s Tri-
chrome), and morphometric analyzes of the tissues were evaluated.
H9c2 cells were treated with the following concentrations: 100 M,
200 uM, 400 uM PA (PA), 15 mM, 30 mM glucose, and 0.3 mM,
0.5 mM, 1 mM 1.5 mM PED. H9c2 cells viability under glucolipotoxic-
ity were evaluated by MTT assay and Oil red O staining. The data
were analyzed using one-way ANOVA followed by Tukey’s post-hoc
test in Graphpad Prism v10.0.

Results: HFHC mice developed MASH, myocarditis and fibrosis
(P<0.05). Additionally, resistin and AST levels significantly increased
(P<0.05). PFD prevented elevated parameters in HFHC mice (P<0.05),
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such as body weight, epididymal fat weight, liver weight and heart
weight; including body weight/tibia length ratio, heart weight/tibia
length ratio and epididymal fat weight/tibia length ratio; hormone
levels: insulin, glucagon, leptin, and plasminogen activator inhibitor-
1 (PAI-1); lipid profile: total cholesterol, triglycerides, LDL, and VLDL;
adipocyte hypertrophy, inflammatory foci, and fibrosis in liver and
cardiac tissues. Additionally, PFD reduced ALT expression and tibia
length (P<0.05). The heart weight/body weight ratio decreased in
HFHC mice (P<0.05), PFD recovered this ratio (P<0.05). H9c2 cells
treated with 400 uM PA showed 50% cell viability (P<0.05), all other
concentrations of the compounds had cell viability > 60% (P<0.05),
including H9c2 cells treated with 150 uM PA, 15 mM glucosa, and
1 mM PFD (P<0.05). H9c2 cells treated with 150 ©M and 200 uM PA
showed a significant increase in intracellular lipid accumulation
(P<0.001), and H9c2 cells treated with 150 uM PA and 1.5 mM PDF
showed a tendency to reduce intracellular lipid levels.

Conclusions: PFD restores the expression levels of metabolic hor-
mones, which are involved in lipids and carbohydrates metabolism,
improving lipid and aminotransferases levels, thus preventing myo-
carditis and fibrosis in MASH mice. These findings suggest the poten-
tial of PFD for the prevention of myocarditis and fibrosis in obesity-
induced MASH mice.

Ethical statement: CUCS Research Committee at the University of
Guadalajara approved this study (protocol number: CI-01419, CI-
02423).
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Large volume paracentesis: Is there a limit?
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Introduction and Objectives: Ascites is observed in 5-10% of cir-
rhotic patients. Large volume paracentesis (LVP), where >5 liters are
drained, is safe. Albumin is essential to prevent post-paracentesis cir-
culatory dysfunction (PPCD), with the literature indicating that its
incidence increases when draining >8 liters in one session, suggest-
ing draining a smaller amount.

Materials and Patients: An observational, analytical, and retro-
spective study was conducted, which included the clinical records of
patients over 18 years of age admitted to the Gastroenterology ser-
vice of the General Hospital of Mexico "Dr. Eduardo Liceaga" from
January 2020 to March 2024 with a diagnosis of Grade II or III ascites,
without criteria for acute kidney injury (AKI) according to the Inter-
national Ascites Club (ICA) and with baseline creatinine available in
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the last 3 months before assessment. The amount of ascites that were
drained was evaluated, with no limit of liters in a session, and the
occurrence of AKI during the following 7 days after paracentesis as a
manifestation of PPCD. The definition of AKI was according to the lat-
est definition by KDIGO / ICA. We excluded patients admitted with a
diagnosis of AKI or a history of chronic kidney disease (CKD) of any
etiology, and those in whom it was not specified whether albumin
was administered after paracentesis. Descriptive statistics were per-
formed with measures of central tendency and dispersion. We used
X2, Student’s T test, and Mann-Whitney U test to compare the varia-
bles. A value of P < 0.05 was considered statistically significant.

Results: We included 60 patients with a diagnosis of cirrhosis,
administered for grade II and grade III ascites, 53.3% were men, with
an overall mean age of 51.1 +10.5 years. Regarding the etiology, 45%
were due to alcohol, 21.7% to Fatty Liver Disease Associated with
Metabolic Dysfunction (MASLD), as well as the etiology of no filiation;
with MELD-Na 17.5 + 5.7 points. Regarding ascites, 26.7% were grade
Il and 73.3% grade 11, and up to 10% with refractory ascites. The aver-
age of liters of ascites drained per session was 8.5 & 3.8 liters, with a
minimum drainage of 5 liters and a maximum of 19.4 liters per ses-
sion. Of the total patients evaluated, 5% (3) developed AKI after para-
centesis, with an elevation of creatinine > 0.3 mg/dl in 48 hours.
When comparing groups regarding the presence of ACLF, Child-Pugh,
or MELD-Na; Regarding the DPPC, 41.66% (0%) drained less than 8 lit-
ers vs 58.34% (8.57%) more than 8 liters, all with refractory ascites,
with no significant difference in the development of AKI (p=>0.05).

Conclusions: LVP is safe as long as the albumin dose is adequately
replaced at a dose of 6-8 grams per liter of drained ascites in a single
session, with caution in patients with refractory ascites, due to the
advanced stage of portal hypertension.

Ethical statement: The patients signed informed consent for the
PGV, and their data were protected.
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Kasabach-Merritt syndrome in an adult treated by
embolization prior to liver transplantation: a case
report.
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Introduction and Objectives: Hepatic hemangioma, the most
common benign tumor of the liver. Large ones may develop Kasabach
Merrit syndrome (KM) if associated with coagulopathy.

Objective: to describe diagnostic approach and treatment of hem-
angioma with KM syndrome in an adult with complications during
pregnancy, treated with embolization and liver transplantation,
review of the literature.

Materials and Patients: A 35-year-old woman referred from
Durango by angiology to the hepatology department for a failed lapa-
roscopic biopsy attempt due to the presence of unspecified vascular
lesions which presented bleeding due to severe coagulation disor-
ders, controlled in her hospital of origin. During the consultation,
imaging and biochemical characteristics of thrombocytopenia and
anemia were evaluated and KM syndrome was considered, comple-
menting the diagnosis with Leukocytes 5.3 x 103/uL, HB 10.3 g/dL,
Hto 29.8%, VCM 99.2 fL, HCM 34.3 pg platelets 111 x 103/uL, Cr
0.61mg/dL, BT 1. 05mg/dl, FA 64 UL, GGT 55 U/L AST 15 U/L, ALT
20 UJL, albumin 4.82g/dL, fibrinogen 52, dimer D 49.46 ug/dl, AFP
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1.21 ng/ml, carcinoembryonic 0.94 ng/ml, Ca 19-9 2. 0 U/ml TP 14.6
INR 1.0, it was decided to perform a biopsy to rule out hemangioepi-
thelioma, presenting severe hemorrhage requiring transarterial
embolization on two occasions. Subsequently, she returned to the
clinic with a normoevolutive pregnancy and a considerable increase
in the size of the lesions, requiring cesarean section due to placenta
accrete, again generating hemorrhage and development of ascites.
Due to the hepatic deterioration, a protocol for transplantation was
established and successfully performed in March 2024, with a total
reversal of the coagulation disorders after the procedure and cur-
rently with no alterations.

Results: Hepatic hemangiomas are mostly asymptomatic and
small; those larger than 10 cm are considered giants and present
with non-specific symptoms such as abdominal pain, fatigue, etc.
They are diagnosed by tomography (CT) or magnetic resonance imag-
ing (MRI); in CT they are observed as relatively well-defined hypo-
dense nodules, hypoattenuated in relation to parenchyma and
centripetal peripheral enhancement with contrast medium, with
complete and persistent opacification in late sections. It presents
complications such as intralesional hemorrhage, mass effect in adja-
cent structures, and rupture with intraperitoneal hemorrhage. Some
lesions may develop KM syndrome, a vascular disease characterized
by thrombocytopenia, microangiopathic hemolytic anemia, coagul-
opathy and hepatic vascular lesions. The pathogenesis is due to the
sequestration of platelets and coagulation factors in the abnormal
endothelium of the vascular lesion. It requires biopsy to rule out
malignant neoplasms (hemangioepithelioma). Occurs in neonates,
rarely in adults. Transarterial embolization and chemoembolization
can be used as a treatment for bleeding. Surgical resection is not rec-
ommended because of technical difficulty and risk of intraoperative
bleeding. When there is severe liver dysfunction or recurrent bleed-
ing, liver transplantation should be considered.

Conclusions: KM syndrome should be suspected in large vascular
lesions accompanied by anemia, thrombocytopenia and coagulopathy;
it is an uncommon complication that can generate hemorrhage and
require management with interventional radiology or liver transplanta-
tion as in the case presented. Management should be multidisciplinary.

Ethical statement: The patient’s identity was protected. Consent-
ment was obtained directly from the patient.

Declaration of interests: None

Funding: This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-profit sectors.

Figure.

https://doi.org/10.1016/j.aohep.2025.101845


https://doi.org/10.1016/j.aohep.2025.101844
https://doi.org/10.1016/j.aohep.2025.101845

	Hyperonitinemia-Hyperammonemia-Homocitrullinuria syndrome. Neonatal presentation with acute liver failure.
	The GDF11 represses the Stat3 signaling pathway, conferring metabolic, inflammatory, and oncogenic restrictions in cells derived from human hepatocellular carcinoma.
	Prevalence and Main Characteristics of Portal Venous System Thrombosis in Patients with Advanced Decompensated Chronic Liver Disease
	Experience with dexmetomidine in the management of alcohol withdrawal syndrome for patients with cirrhosis
	Characterization of a population evaluated for hepatocarcinoma in a third-level center.
	Pirfenidone limits the progression of malignancy and slows the development of fibrosis in experimental hepatocarcinoma.
	The neutrophil-to-lymphocyte ratio (NLR) can predict the presence of bacterial infections in hospitalized patients with decompensated cirrhosis.
	Liver alterations found in patients with inflammatory bowel disease in a tertiary care center.
	Correlation of Cardiovascular Risk Score with Alterations in Carotid Intima-Media Thickness in Patients with MASLD
	Atypical migratory reactive arthritis related to Hepatitis C Virus
	Chronic Kidney Disease and Hepatitis C virus.
	Effect of Alternate day fasting over Metabolic dysfunction-associated steatohepatitis in adult offspring of dams exposed to cafeteria diet during pregnancy and lactation.
	Impact on survival of decompensated liver cirrhosis and large volume paracentesis: a retrospective cohort
	HGF decreases ANIT-induced liver damage through modulation of redox status.
	Simplification of the diagnostic approach and treatment of Hepatitis C Virus.
	Correlation between Connective Tissue Growth Factor and the degree of fibrosis in patients with cholestasis.
	Evaluation of the effect of HCV Core protein on the epithelial-mesenchymal transition (EMT) process in non-tumorigenic immortalized hepatocytes
	Degrees of Liver Stiffness and Steatosis as Predictors of Preeclampsia Complications
	Portal cholangiopathy secondary to cavernomatous transformation of the portal vein. Case report
	Autoimmune hepatitis with overlap of primary biliary cirrhosis as the cause of esophageal varices in a geriatric patient, case report.
	Prevalence of polypharmacy in patients with a diagnosis of liver cirrhosis treated in the Gastroenterology service of the La Raza National Medical Center
	Acute Liver Failure Triggered by Idiosyncratic Drug-Induced Liver Injury Associated with Ibuprofen Consumption. Case Report.
	Acute Liver Failure: Cohort of patients treated at the La Raza National Medical Center Specialty Hospital.
	Prevalence of fibrosis and steatosis determined by transient elastography and controlled attenuation parameter (Fibroscan&reg;) in diabetic patients
	Prevalence of high-risk metabolic dysfunction-associated fatty liver disease (MASH) according to the FAST&reg; index in a group of diabetic patients
	Serum Immunoglobulin M levels and neutrophil/lymphocyte index as predictors of treatment response in patients with primary biliary cholangitis
	Exploring the diagnostic accuracy of MAFLD, MASLD and metabolic syndrome in individuals with and without steatosis.
	Neutrophil/lymphocyte index as a prognostic predictor in patients with primary biliary cholangitis
	Spontaneous Fungal Peritonitis versus Fungiascites
	Association between malnutrition determined by hand grip strength and the presence of minimal hepatic encephalopathy in women with liver cirrhosis
	Skeletal muscle as a source of IGFBP-2 in a murine model of metabolic dysfunction associated with steatotic liver disease.
	Mortality and outcome of acute kidney injury in hospitalized patients with cirrhosis, kidney injury and bacterial infection.
	Seroprevalence of hepatitis b and c viruses in blood donors in a third level hospital from 2019 to 2023.
	Experience in the treatment of simple hepatic cysts in a tertiary care hospital
	TSH and its Correlation in the Development of Fibrosis in Patients with Hypothyroidism in a Tertiary Care Hospital
	Acute Hepatitis A-Induced Autoimmune Hepatitis: A Case Report
	Cholestatic Injury Induced by Naproxen: A Rare Cause of NSAID-Induced Hepatotoxicity. Case Report.
	Oxidative damage to lipids improves with Omega-5 fatty acid supplementation treatment in patients with severe alcoholic hepatitis
	Differences in the progression of liver disease in male and female rats induced by TAA: considerations in the development of pharmacological therapies
	Regression of hepatic fibrosis due to hepatitis C virus (HCV) infection and its associated factors in Mexican population treated with direct-acting antiviral agents. A preliminary study.
	DILI and Dress syndrome secondary to treatment with DoTbal, in a patient with tuberculosis at the rural hospital from Papantla - IMSS Bienestar
	Adverse effects of the use of terlipressin infusion compared to boluses in patients with liver cirrhosis and variceal hemorrhage. TERMEX study.
	Liver donor with hepatitis c virus false positive in negative recipient. A case report
	Evaluation of oxidative stress according to the pattern of alcohol consumption and in alcoholic liver disease.
	Prevalence and evaluation of sleep disturbances in Mexican patients with hepatic cirrhosis through the application of the Pittsburgh sleep questionnaire
	Autoimmune hepatitis developed after acute liver failure due to hepatitis A. A case-report
	Correlation in estimating the degree of liver fibrosis using elastography and biochemical predictors of fibrosis, APRI and FIB-4 in a Mexican population from the National Medical Center of the West with chronic Hepatitis C Virus (HCV) infection.
	Assessment of Cardiovascular Risk in Patients with Fatty Liver: Impact of Hepatic Cirrhosis
	Autoinmne hepatitis associated with hepatitis A virus infection, a case report
	Acute-on-chronic liver failure due to hepatitis A infection in a patient with Metabolic Dysfunction- Associated Fatty Liver Disease. Case report.
	Aggressive intrahepatic cholangiocarcinoma in pregnancy: Case report and literature review
	Pirfenidone Prevents Myocarditis by Restoring Metabolic Hormone Levels in a Mouse MASH Model and its Effect on H9c2 Myoblast Viability under Glucolipotoxicity
	Large volume paracentesis: Is there a limit?
	Kasabach-Merritt syndrome in an adult treated by embolization prior to liver transplantation: a case report.
	Most Common Complications in Patients Post Liver Transplantation at a Hospital in Mexico.
	Peripheral cellular immune alterations during excessive alcohol consumption
	Biliary reconstruction with biodegradable stent in pediatric liver transplantation: long-term follow-up.
	Lymphopenia as a risk factor for mortality in patients with liver cirrhosis.
	Success of a second treatment of direct-acting antiviral therapy in patients with chronic Hepatitis C Virus infection.
	Risk factors for sarcopenia in cirrhotic patients under evaluation for liver transplantation.
	Response to L-ornitine L-aspartate in a single intravenous dose in cirrhotic patients with overt hepatic encephalopathy.
	Glycogen storage disease, an uncommon cause of portal hypertension in adulthood.
	Clinical outcomes in patients with hepatitis A virus infection in a tertiary center: retrospective cohort 2022-2024.
	Sarcopenia in patients with liver cirrhosis according to hepatic functional reserve
	Metabolic reprogramming induced by fructose promotes therapy&acute;s failure in liver cancer cells in vitro and in vivo.
	Neutrophil-lymphocyte ratio as a prognostic factor in patients with alcoholic hepatitis.
	Importance of the profile of inflammatory and anti-inflammatory cytokines in patients with Hepatitis C according to degrees of fibrosis.
	Nopal and Pirfenidone Ameliorate Epididymal Fat Weight and Anthropometric Parameters in a Mouse Obesity Model with Diethylnitrosamine
	Polycystic liver disease in a third level hospital
	Participation of the immune response and oxidative stress in alcoholism and liver cirrhosis due to alcohol
	Patterns of antimicrobial resistance and susceptibility in patients with spontaneous bacterial peritonitis at the General Hospital of Mexico 
	Ceftriaxone versus cefotaxime in the treatment of spontaneous bacterial peritonitis
	The role of the prognostic nutritional index as a prognostic factor in patients with hepatocellular carcinoma.
	Clinical and demographic characteristics of liver transplant recipients who develop steatosis in the liver allograft.
	Ischemic Hepatitis and Cardiac Tamponade, a rare association.
	Novel bacterial cluster 
	IGFBPs in chronic liver diseases: Are they potential biomarkers?
	Clinical and epidemiologic characteristics of pregnant women with liver disease in a tertiary hospital.
	Chronic Administration of DEN and 2-AAF for 13 and 18 weeks in Wistar Rats Leads to Progress of Hepatocarcinogenesis
	Primary Hepatic Lymphoma Associated with HIV, Case Report.
	Differential effect of the allele G ADRB2 (rs1042714) and allele C ADRB3 (rs4994) and its association with metabolic-associated steatotic liver disease (MASLD) risk factors in Mexican population.
	Assessment of MELD Scores as Predictors of Mortality in Patients with Decompensated Chronic Liver Disease with Variceal Hemorrhage at a third-level care center.
	Characteristics of overlap syndrome in Mexican patients.
	High Prevalence of the FTO T allele (rs9939609 T&gt;A) and its association with a high risk of Type 2 diabetes or metabolic-associated steatotic liver disease (MASLD) in the Mexican population
	Utility of the CLIF-C AD score to assess readmission in patients with acute decompensation of non-ACLF cirrhosis.
	Association between autoimmune hepatitis and leukocytoclastic vasculitis, a case report
	Liver Injury Induced by Peumus boldus with Fatal Outcome. Case Report
	Characterization and determination of prevalence in autoimmune liver diseases in a tertiary center.
	Behavioral Assessment of a Novel Hepatic Encephalopathy Model using CCl₄ and Manganese in Mice
	HDL-C and BMI levels as parameters for MASLD detection
	Characterization of the inflammatory profile in patients with compensated and decompensated liver cirrhosis through cytosines determined by spectroscopy.
	Impact of bilirubin molecular species on mortality in patients with acute on chronic liver failure (ACLF).
	Clinical manifestations, and oxidative stress imbalance in children with obesity and MASLD
	Hepatic histologic findings in a murine model of diet induced-steatotic liver disease and acute alcohol intake
	Lophocereus schotti Polar Fraction Reduces TGFB1 Expression in Chemically Induced Hepatocarcinogenesis
	Colorimetric test for early diagnosis of spontaneous bacterial peritonitis.
	The Hepatic Effect of Sub-chronic Chronic Cadmium Exposure.
	Prolonged release pirfenidone restores miRNA expression and CpG island methylation in patients with HCV sustained virological response and residual liver fibrosis
	Lactate/albumin ratio as an indicator of mortality in patients hospitalized with ACLF at the Juárez Hospital in Mexico.
	Sarcopenia evaluated by phase angle is associated with complications and mortality Pre- and Post-Liver Transplantation
	Liver transplant in syndromatic biliary atresia
	PAI-1 participation in hepatocyte epithelial-mesenchymal transition induced by HCV NS5A or Core proteins.
	Acute Liver Failure due to Hepatitis A Virus: A Report of Two Cases

