
In one patient asteroid bodies were found in giant cells situated in granulomas

(fig. 2C). Birefringent material was made visible during polarisation in a total of six 
granulomas (fig. 2D).
Severity of liver test abnormalities was significantly associated with extensiveness of 

granulomatous inflammation (ρ=0.58, p=0.006) and degree of fibrosis (ρ=0.64, 

p=0.002), table 3. 
After adjustment for treatment status, gender, genetics, ethnicity and age by multiple 

regression analysis, severity of liver tests was still significantly associated with 

extensiveness of granulomatous inflammation (moderate vs mild beta=0.53, p=0.02; 

severe vs mild beta=0.66, p=0.005) and degree of fibrosis (resp. beta=0.22, p=0.24 and 
beta=0.87, p<0.001).

Discussion
This is the first study demonstrating that severity of liver test abnormalities was 

significantly related with degree of fibrosis and extensiveness of the granulomatous 

inflammation in sarcoidosis. 
We suggest a diagnostic algorithm for patients with confirmed extrahepatic sarcoidosis 

presenting with liver test abnormalities (fig. 3). 

• In liver test abnormalities >1.5 times ULN ≥3 months, a follow-up time period of 
liver tests of 3-6 months is recommended. 

• In severe liver test abnormalities ≥3 months, we strongly recommend a liver biopsy. 

• In moderate liver test abnormalities ≥3 months, advanced stages of fibrosis cannot 

be excluded. A liver biopsy is mandatory to assess disease severity to guide a 
pharmacological approach. 

Advanced stages of fibrosis (stage 3 and 4) in our study was estimated at 25%.

Limitation of this study: the small number of patients with histological confirmed 
hepatic sarcoidosis. 

After establishment of correct diagnosis, decisions regarding pharmacological 

treatment must be made. However, evidence is lacking and future studies are 
necessary. 

Conclusions
• Severity of liver test abnormalities is related to the degree of fibrosis and extensiveness 

of granulomatous inflammation in hepatic sarcoidosis. 

• In severe liver test abnormalities (3 or 4 LT’s ≥3x ULN), a liver biopsy is strongly

recommended; in moderate liver test abnormalities (1 or 2 LT’s ≥3x ULN) it should be

considered.
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Introduction

Hepatic sarcoidosis is usually asymptomatic. In a minority of cases it can be a rapid 
progressive disease with complications as fibrosis and cirrhosis. Guidelines for 

assessment of hepatic involvement in sarcoidosis are not available yet. Liver test 

abnormalities can be found in hepatic sarcoidosis, however the clinical relevance is 
uncertain.

Aim

To establish the relationship between severity of liver test abnormalities and 

histopathological abnormalities in hepatic sarcoidosis. 

Methods

Study design and selection of patients.
Retrospectively, patients with a confirmed diagnosis of sarcoidosis who, between 

2000 and 2009, visited the ild care center (interstitial lung diseases including 

sarcoidosis management and research) of the MUMC+ were included.

Liver involvement was suspected if one of the liver tests (ALAT, ASAT, AP or GGT) 
exceeded 1.5 times the ULN. Excluded were patients with liver test abnormalities 

attributable to drug use (n=12) or other (liver) diseases (n=10). Severity of liver test 

abnormalities was graded as shown in table 1. 

Histopathologic examination.

Liver biopsies were examined according to the features listed in table 2. 

• Extent of granulomatous inflammation: based on the percentage of liver sample

occupied by granulomas: 0-25%, 26-50%, >50% (modified from Kahi et al.).1

• Degree of inflammation: mild (no or minimal periportal inflammation), moderate 

(periportal and minimal lobular inflammation) and severe (periportal and lobular 

inflammation).2  

• Fibrosis: grade 1 (periportal fibrous expansion without septa formation), grade 2 

(porto-portal septa with intact architecture), grade 3 (portocentral septa with 

architectural distortion) and grade 4 (cirrhosis).2

Statistical analysis. 

Log-likelihood chi-squares (XL2) and Spearman’s ρ were used. Multiple regression 

analysis was used to adjust for other confounding variables.

Results

Patients (n=837) with a confirmed diagnosis of extrahepatic sarcoidosis visited the 

ild care center (fig. 1): 127 patients (79 men, 48 women) were suspected of hepatic 

sarcoidosis (1:7, 15.2%).

In 17.3% (22/127) a liver biopsy was obtained and 21 were compatible with hepatic 
sarcoidosis (table 2). Granulomas were located predominantly mixed portal and 

parenchymatous (fig. 2A and 2B). 
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Grading Degree of LT abnormality

0 None No abnormalities

1 Mild LT <3x ULN

2 Moderate 1 or 2 LT’s  ≥3x ULN

3 Severe 3 or 4 LT’s  ≥3x ULN

Histological features N=21 (%)

Area of liver samples occupied by 
granulomas
- 0-25%
-  25-50%
-  ≥50%

10 (48%)
5 (24%)
6 (9%)

Non-necrotizing granulomas 21 (100%)

Location granulomas
- Portal
- Parenchymatous
- Mixed

4 (19%)
4 (19%)
13 (62%)

Asteroid bodies 1 (5%)

Schaumann’s  bodies 0 (0%)

Ductopenia 7 (33%)

Sinusoidal dilatation 5 (24%)

Birefringent  material on polarisation 6 granulomata

Cholestatic  changes 4 (19%)

Degree of inflammation
- Mild
- Moderate
-  Severe

9 (43%)
10 (48%)
2 (10%)

Degree of fibrosis
- Stage 0:
- Stage 1:
- Stage 2: 
- Stage 3: 
- Stage 4:

5 (24%)
9 (43%)
2 (10%)
5 (24%)
0 (0%)

Severity of histological
features

Severity liver test 
abnormalities (n)
Mild Moderate Severe

Non-parametric 
correlations 
(p-value)

Area of liver sample 
occupied by 
granulomas
- 0-25%
-  25-50%
-  ≥50%

5
0
0

4
5
3

1
0
3

ρ  = 0.58 (0.006)*
XL2  = 13.9 (0.008)*

Degree of inflammation
- Mild
- Moderate
-  Severe

3
2
0

4
7
1

2
1
1

ρ  = 0.16 (0.48)
XL2 = 3.1 (0.53)

Degree of fibrosis
- Stage 0
- Stage 1
- Stage 2
- Stage 3

2
3
0
0

3
6
2
1

0
0
0
4

ρ  = 0.64 (0.002)*
XL2 = 17.9 (0.007)*
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Table  3. Univariate statistics for the histopathological  features  Figure  2. Liver  biopsy  sections. 

Figure  3. Diagnostic  algorithm.

Table  1. Classification system for severity of liver tests  Table  2. Histopathological  findings

Figure  1. Patient  selection.
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