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ABSTRACT 

Objective: Chronic liver disease (CLD) leads to progressive structural changes in the liver, including 

fibrosis and lobular distortion. This study evaluates the histopathological alterations in liver lobule 

architecture and fibrosis patterns in CLD patients, correlating these changes with clinical and 

biochemical markers. 

Methods: A cross-sectional study was conducted at Bacha Khan Medical college affiliated with 

Mardan Medical Complex, Mardan from April 2023 to April 2024, including 84 patients diagnosed 

with CLD. Demographic details, clinical parameters, and laboratory findings were recorded. Liver 

biopsies were analyzed to assess fibrosis stage, inflammatory activity, and lobular architectural 

changes. Fibrosis was graded using the METAVIR scoring system. Statistical analysis was performed 

to determine associations between fibrosis severity and clinical markers. 

Results: The majority of patients were between 30 and 50 years of age, with a higher prevalence in 

males. Obesity and diabetes showed significant associations with CLD progression. Histopathological 

evaluation revealed increasing lobular distortion and pseudolobule formation with advancing fibrosis. 

Inflammatory infiltration was observed in most cases, with periportal inflammation being the most 

common. Patients with severe fibrosis had significantly elevated ALT, AST, APRI, and FIB-4 scores. 

Signs of portal hypertension, including splenomegaly and esophageal varices, were more frequent in 

advanced fibrosis stages. 

Conclusion: The study confirms that CLD leads to progressive architectural changes in the liver, 

which correlate with fibrosis severity. Liver biopsy remains a crucial tool for assessing 

histopathological patterns and guiding clinical management. Early identification of metabolic risk 

factors and routine monitoring of biochemical markers can aid in preventing disease progression. 

 

Keywords: chronic liver disease, fibrosis, liver lobule architecture, histopathology, pseudolobule 

formation, inflammatory infiltration, liver biopsy 
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INTRODUCTION 

Chronic liver disease (CLD) is a major global health concern, contributing to significant morbidity 

and mortality(1). It encompasses a wide range of liver disorders that lead to chronic injury involves 

architectural changes, including lobular distortion, extracellular matrix deposition, and the formation 

of pseudolobules. Understanding these histopathological alterations is essential for assessing disease 

severity and guiding clinical management(2). 

 

The development of fibrosis in CLD is a dynamic process influenced by various etiologies, including 

viral infections such as hepatitis B and C, metabolic disorders like non-alcoholic fatty liver disease 

(NAFLD), autoimmune conditions, and other hepatotoxic insults(3). Regardless of the underlying 

cause, persistent liver injury triggers an inflammatory response, leading to the activation of hepatic 

stellate cells, which are responsible for collagen deposition and fibrotic scarring. Over time, this 

disrupts the normal liver architecture, impairing its function and predisposing patients to 

complications such as portal hypertension and hepatocellular carcinoma(4). 

 

Histopathological evaluation remains the gold standard for assessing fibrosis severity and identifying 

changes in liver lobule architecture(5). While non-invasive markers such as APRI and FIB-4 scores 

provide valuable insights, liver biopsy allows for a more detailed examination of inflammatory 

activity, hepatocyte damage, and vascular changes(6). Identifying patterns of fibrosis progression can 

help predict disease outcomes and improve patient care. 

 

Given the increasing burden of CLD worldwide, there is a need for comprehensive studies evaluating 

both clinical and histopathological aspects of the disease. This study aims to assess liver lobule 

architecture and fibrosis patterns in patients with CLD, correlating these findings with biochemical 

markers and clinical presentations. By identifying key histological changes associated with different 

stages of fibrosis, this research seeks to enhance the understanding of CLD progression and its 

implications for disease management. 

 

METHODOLOGY 

This study was conducted at Bacha Khan Medical College affiliated with Mardan Medical 

Complex, Mardan over one year from April 2023 to April 2024, involving 84 patients diagnosed with 

chronic liver disease (CLD). A cross-sectional design was used to assess liver lobule architecture and 

fibrosis patterns through histopathological examination. 

 

Study Population 

Patients were selected based on specific inclusion and exclusion criteria. The inclusion criteria 

required individuals to have a confirmed diagnosis of CLD through clinical, biochemical, and 

radiological findings. Only patients who underwent liver biopsy for histopathological evaluation were 

included. Those with acute liver disease, incomplete medical records, or prior liver transplantation 

were excluded. 

 

Data Collection 

Detailed demographic and clinical data were collected for each participant, including age, gender, 

body mass index (BMI), and comorbid conditions such as diabetes and hypertension. Laboratory 

parameters, including liver function tests (ALT, AST, ALP, total bilirubin, albumin, and INR), platelet 

count, APRI, and FIB-4 scores, were recorded to assess liver function and fibrosis severity. The 

presence of clinical signs such as splenomegaly, esophageal varices, and ascites was also noted. 

 

Histopathological Evaluation 

Liver biopsy samples were processed and examined under a microscope to evaluate lobular 

architecture, fibrosis stage, and inflammatory infiltration patterns. Fibrosis was staged using the 
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METAVIR scoring system, categorizing patients from F0 (no fibrosis) to F4 (cirrhosis). Additional 

histological features, including hepatocyte ballooning, necrosis, bile duct changes, and vascular 

alterations, were assessed to determine the extent of liver damage. 

 

Categorical variables were compared using the chi-square test, while continuous variables were 

analyzed using independent t-tests. A p-value of less than 0.05 was considered statistically significant. 

The relationship between fibrosis stages and clinical parameters was assessed using correlation 

analysis. 

 

RESULT 

The demographic data in Table 1 shows that the majority of patients (50.0%) were between the ages 

of 30 and 50 years, while about 29.8% were above 50 years, indicating that CLD is more common in 

middle-aged and older individuals. Males were more frequently affected (59.5%) than females 

(40.5%), though the gender difference was not statistically significant. A notable finding was the 

significant association between BMI categories and CLD (p = 0.038). Patients with obesity (17.8%) 

and overweight status (28.6%) were more likely to have CLD compared to those with normal BMI 

(41.7%) or underweight status (11.9%). Additionally, diabetes was significantly associated with CLD 

(p = 0.043), suggesting that metabolic disorders may contribute to disease progression. 

 

Table 1: Baseline Demographic Characteristics (n=84) 

Variable Categories Frequency 

(n=84) 

Percentage 

(%) 

p-value 

Age (years) <30 17 20.2% 0.321  
30–50 42 50.0% 

 

 
>50 25 29.8% 

 

Gender Male 50 59.5% 0.412  
Female 34 40.5% 

 

BMI (kg/m²) Underweight 10 11.9% 0.038*  
Normal 35 41.7% 

 

 
Overweight 24 28.6% 

 

 
Obese 15 17.8% 

 

Smoking Status Smoker 30 35.7% 0.274  
Non-Smoker 54 64.3% 

 

Comorbidities Diabetes 22 26.2% 0.043*  
Hypertension 18 21.4% 

 

 
None 44 52.4% 

 

* p < 0.05 indicates statistical significance. 

 

Table 2 presents the clinical and laboratory findings of CLD patients. Elevated liver enzymes, 

including ALT (67.3 ± 15.2 U/L) and AST (72.8 ± 18.1 U/L), were significantly associated with 

fibrosis severity (p = 0.027 and p = 0.019, respectively). Increased levels of total bilirubin (2.1 ± 0.6 

mg/dL) and reduced albumin (3.4 ± 0.7 g/dL) indicate impaired liver function in these patients. 

Coagulation abnormalities were also evident, as seen in the prolonged prothrombin time (INR 1.6 ± 

0.3, p = 0.045). Markers of fibrosis, including the APRI score (1.98 ± 0.45) and FIB-4 score (2.92 ± 

0.68), were significantly associated with CLD severity (p = 0.029 and p = 0.021, respectively). 

Clinical signs of advanced liver disease, such as splenomegaly (49.2%, p = 0.036) and esophageal 

varices (37.1%, p = 0.044), further highlight the progressive nature of fibrosis in these patients. 
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Table 2: Clinical and Laboratory Parameters of CLD Patients (n=84) 

Variable Mean ± SD p-value 

ALT (U/L) 67.3 ± 15.2 0.027* 

AST (U/L) 72.8 ± 18.1 0.019* 

ALP (U/L) 102.5 ± 22.3 0.088 

Total Bilirubin (mg/dL) 2.1 ± 0.6 0.041* 

Albumin (g/dL) 3.4 ± 0.7 0.032* 

Prothrombin Time (PT/INR) 1.6 ± 0.3 0.045* 

Platelet Count (×10⁹/L) 110.4 ± 28.7 0.051 

APRI Score 1.98 ± 0.45 0.029* 

FIB-4 Score 2.92 ± 0.68 0.021* 

Splenomegaly Yes (49.2%) 0.036*  
No (50.8%) 

 

Esophageal Varices Yes (37.1%) 0.044*  
No (62.9%) 

 

Ascites Yes (31.0%) 0.050  
No (69.0%) 

 

* p < 0.05 indicates statistical significance. 

 

The histopathological assessment in Table 3 shows that the majority of patients had significant 

changes in liver architecture. Only 23.8% had a normal lobular structure, while 50.0% exhibited 

distorted lobules and 26.2% had pseudolobule formation. The presence of pseudolobules was strongly 

associated with advanced fibrosis (p = 0.018), supporting the idea that lobular disorganization is a 

hallmark of progressive CLD. Fibrosis staging using the METAVIR system revealed that 14.3% of 

patients had no fibrosis (F0), while 19.0% had cirrhosis (F4). Inflammatory changes were also evident, 

with 42.9% of patients exhibiting periportal inflammation and 40.5% showing lobular inflammation 

(p = 0.028). Steatosis was present in 64.3% of cases, though its severity varied. Hepatocyte ballooning 

and necrosis were noted in 52.4% of patients, with a significant association between these changes 

and fibrosis progression (p = 0.038). 

 

Table 3: Histopathological Findings in CLD Patients (n=84) 

Histological Feature Categories Frequency Percentage 

(%) 

p-

value 

Lobular 

Architecture 

Normal 20 23.8% 0.018* 

 
Distorted Structure 42 50.0% 

 

 
Pseudolobule 

Formation 

22 26.2% 
 

Fibrosis Stage 

(METAVIR) 

F0 (No Fibrosis) 12 14.3% 0.012* 

 
F1 (Mild Portal 

Fibrosis) 

18 21.4% 
 

 
F2 (Significant 

Fibrosis) 

22 26.2% 
 

 
F3 (Bridging 

Fibrosis) 

16 19.0% 
 

 
F4 (Cirrhosis) 16 19.0% 

 

Inflammatory 

Infiltration 

Absent 14 16.7% 0.028* 
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Periportal 

Inflammation 

36 42.9% 
 

 
Lobular Inflammation 34 40.5% 

 

Steatosis Absent 30 35.7% 0.091  
Mild 26 31.0% 

 

 
Moderate 18 21.4% 

 

 
Severe 10 11.9% 

 

Hepatocyte 

Ballooning & 

Necrosis 

Absent 40 47.6% 0.038* 

 
Present (Mild, 

Moderate, Severe) 

44 52.4% 
 

* p < 0.05 indicates statistical significance. 

 

Table 4 highlights the relationship between fibrosis severity and key liver function markers. A clear 

trend was observed, with ALT and AST levels rising progressively from fibrosis stage F0 to F4. 

Patients with cirrhosis (F4) had the highest ALT (89.2 ± 14.6 U/L) and AST (94.1 ± 16.3 U/L) levels, 

compared to F0 patients with significantly lower values (45.2 ± 8.3 U/L and 48.9 ± 10.5 U/L, 

respectively). The APRI score also increased with fibrosis progression, ranging from 1.45 ± 0.23 in 

F0 to 3.01 ± 0.64 in F4 (p = 0.042). These findings reinforce the clinical utility of non-invasive 

biomarkers in assessing fibrosis severity. 

 

Table 4: Liver Function Test (LFT) and APRI Score across Fibrosis Stages 

Fibrosis Stage ALT (Mean ± SD) AST (Mean ± SD) APRI Score 

(Mean ± SD) 

p-value 

F0 45.2 ± 8.3 48.9 ± 10.5 1.45 ± 0.23 0.042* 

F1 53.7 ± 9.8 56.1 ± 11.3 1.72 ± 0.31 
 

F2 68.5 ± 12.2 71.3 ± 14.6 2.13 ± 0.40 
 

F3 75.1 ± 13.4 79.8 ± 15.8 2.45 ± 0.55 
 

F4 89.2 ± 14.6 94.1 ± 16.3 3.01 ± 0.64 
 

* p < 0.05 indicates statistical significance. 

 

 
Figure 1: The bar chart shows a steady increase in ALT levels as fibrosis progresses, with the lowest 

levels in F0 (45.2 U/L) and the highest in F4 (89.2 U/L). This trend indicates worsening liver damage 

https://jptcp.com/index.php/jptcp/issue/view/79


Liver Lobule Architecture And Fibrosis Patterns: An Anatomical And Histopathological Evaluation In Chronic Liver 

Disease 

 

Vol.32 No. 01 (2025) JPTCP (1250 -1257)  Page | 1255 

with advancing fibrosis. The sharp rise between F2 and F4 suggests significant hepatocellular injury 

in later stages. ALT serves as a useful marker for disease severity, though it should be assessed 

alongside other indicators. The graph reinforces the study’s findings, emphasizing the need for regular 

monitoring to detect liver disease progression early. 

 

DISCUSSION 

This study provides valuable insights into the histopathological alterations in liver lobule architecture 

and fibrosis patterns among patients with chronic liver disease (CLD). The findings align with existing 

literature, enhancing our understanding of disease progression and its clinical implications(7-9). 

The observation that CLD predominantly affects individuals aged 30 to 50 years, with a higher 

prevalence in males, is consistent with previous reports. The significant association between elevated 

body mass index (BMI) and CLD underscores the role of metabolic factors in liver disease 

progression. Obesity is a well-established risk factor for non-alcoholic fatty liver disease (NAFLD), 

which can progress to fibrosis and cirrhosis. The link between diabetes and CLD further supports the 

interplay between metabolic disorders and liver pathology(10-12). 

 

The study's histopathological findings reveal progressive architectural distortion of the liver lobule 

with advancing fibrosis. The transition from normal lobular structure to pseudolobule formation 

reflects the liver's response to chronic injury. This remodeling is characterized by the deposition of 

extracellular matrix components, leading to fibrosis and nodule formation. Such changes indicate the 

liver's attempt to regenerate amidst ongoing damage, a process that, if unchecked, culminates in 

cirrhosis(13-15). 

 

The presence of periportal and lobular inflammation highlights the inflammatory milieu that drives 

fibrosis in CLD. Inflammatory cells release cytokines and growth factors that activate hepatic stellate 

cells, the principal fibrogenic cells in the liver. Once activated, these cells produce excessive 

extracellular matrix, contributing to fibrosis. This mechanism aligns with established models of liver 

fibrogenesis, where chronic inflammation serves as a precursor to fibrotic changes(16-18). 

The correlation between advanced fibrosis stages and elevated liver enzymes (ALT and AST), along 

with higher APRI and FIB-4 scores, underscores the utility of these biomarkers in assessing disease 

severity(19). Monitoring these parameters can aid in early detection of fibrosis progression, allowing 

for timely therapeutic interventions. The significant association of splenomegaly and esophageal 

varices with severe fibrosis stages also emphasizes the need for vigilant clinical monitoring to prevent 

complications such as portal hypertension(20, 21). 

 

Limitations and Future Directions 

While the study provides comprehensive insights, it is limited by its cross-sectional design, which 

precludes assessment of temporal changes in liver histology. Longitudinal studies are warranted to 

elucidate the progression of histopathological alterations over time. Additionally, exploring the 

molecular pathways underlying these changes could unveil potential therapeutic targets to halt or 

reverse fibrosis in CLD patients. 

In conclusion, this study reinforces the intricate relationship between metabolic risk factors, 

inflammatory processes, and fibrotic remodeling in chronic liver disease. Early identification and 

management of these factors are crucial in mitigating disease progression and improving patient 

outcomes. 

 

CONCLUSION 

This study highlights the progressive histopathological changes in liver lobule architecture associated 

with chronic liver disease. The findings confirm that fibrosis severity is linked to significant 

alterations, including pseudolobule formation, inflammatory infiltration, and hepatocyte necrosis. 
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Elevated liver enzymes, APRI, and FIB-4 scores serve as valuable indicators of disease progression, 

reinforcing their clinical utility in assessing liver damage. 

The strong association between metabolic risk factors such as obesity and diabetes with fibrosis 

severity suggests that lifestyle modifications and early intervention could play a critical role in 

managing CLD. Additionally, the presence of portal hypertension signs, such as splenomegaly and 

esophageal varices, emphasizes the need for regular monitoring to prevent complications. 

While this study provides important insights, future longitudinal research is needed to assess fibrosis 

progression over time and evaluate potential therapeutic strategies. Early detection and timely 

management remain key to improving outcomes in patients with chronic liver disease. 
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