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Abstract  

 

Introduction: Ursodeoxycholic acid (AUDC) is the standard treatment for primary biliary cholangitis (PBC). Prescribing 

it at an early stage slows the progression of the disease and improves survival. Thus, the biological response to AUDC is 

considered as the main predictor of survival without liver transplantation. New scores, the Globe-score, and UK-score 

have recently been validated as the main prognostic factor during PBC. The purpose was to study the association between 

the Globe-score, UK-Score and the AUDC response during PBC. Patients and Methods: This is a retrospective study of 

all PBC cases treated by AUDC at a dose of 13-15mg/kg over a 22-year period (January 1998-May 2019). Treatment 

response was defined by the Paris II criteria at 1 year (a serum alkaline phosphatase (PAL) level 1.5 times the upper limit 

of normal (LSN), an aspartate aminotransferase (ASAT) level 1.5 times the LSN, normal bilirubinemia). The Globe-

score and UK-PBC score have been calculated for all our patients. The statistical analysis of the data was done using the 

SPSS software. The comparison between good treatment responders and non-responders was made using the Chi2 test 

for qualitative variables and the Mann-Whitney test for quantitative variables. A combination of variables was considered 

statistically significant if p < 0.05. Results: During the study period, 90 cases of PBC were collected. There were 85 

women and 5 men. The average age was 49 12.3. 52.3% patients (n=34) had a complete therapeutic response while 31 

patients (47.7%) retained non-response after one year of AUDC treatment. The average Globe score for good responders 

was -0.62[-0.72; -0.36] and for non-responders was 1.53[1.32; 1.75] with a statistically significant difference (p0.001). 

The average UK-score value at 5 years; 10 years; 15 years for the correct answers was 1.8% [1.6-2.5]; 5.9%[5.2-8.2]; 

10.7%[9.5-14.8] and for non-responders was 9.1%[6.7-9.9]; 27.4%[20.4-29.5]; 44.9%[34.6-47.8] respectively with a 

statistically significant difference (p0.001). Conclusion: This analysis confirms the association between the Globe-score, 

UK-score and the response to AUDC during primary biliary cholangitis. 

Keywords: PBC, AUDC, treatment response, Paris criteria, Globe score, UK-PBC Score. 

Copyright @ 2019: This is an open-access article distributed under the terms of the Creative Commons Attribution license which permits unrestricted 

use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source 

are credited. 

 

INTRODUCTION 
Primary biliary cholangitis (PBC), the new 

name for primary biliary cirrhosis, is a cholestatic 

disease of autoimmune etiology and is the leading cause 

of intrahepatic cholestasis. It is characterized by the 

destruction of small bile ducts due to lymphocytic 

infiltration. The prevalence of PBC is 10 to 40 per 

100,000 population. PBC preferentially affects women 

(90% of the time) with a median age of 55 years at 

diagnosis. Thus, among women over 40 years of age, 

the prevalence of PBC is 1 per 1000[1].  

 

Ursodeoxycholic acid (AUDC) is currently the 

standard treatment for primary biliary cholangitis 

(PBC). Prescribing it at an early stage slows the 

progression of the disease and improves survival. Thus, 

the biological response to AUDC is considered as the 

main predictor of survival without liver transplantation. 

New scores, the Globe-score, and UK-score have 

recently been validated as the main prognostic factor 

during PBC. The purpose was to study the association 

between the Globe-score, UK-Score and the AUDC 

response during PBC. 

 

PATIENTS AND METHODS 
This is a retrospective study collecting all 

cases of PBC followed in the Department of Medicine 

C at the University Hospital Ibn Sina Mohamed V 

University of Rabat, treated by AUDC at a dose of 13-

15mg/kg, over a period of 22 years (January 1998- 

September 2019).  
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The diagnosis of PBC was made on: the 

presence of biological cholestasis (alkaline 

phosphatases (PAL) > 1.5 times the upper limit of 

normal (LSN) and/or Gamma glutamil transferase 

GGT>3 times LSN) associated with one of the 

following criteria: 

 Anti-mitochondria antibody type M2 positive 

(>1/40) 

 AAN's sub AC: gp210 or sp100 positive 

 Histological sign of PBC on liver biopsy puncture 

biopsy  

 

Treatment response was defined by the Paris II 

criteria at 1 year (a serum alkaline phosphatase (PAL) 

level 1.5 times the upper limit of normal (LSN), an 

amino transferase aspartate (ASAT) level 1.5 times the 

LSN, normal bilirubinemia). The Globe-score and UK-

PBC score have been calculated for all our patients.  

 

STATISTICAL ANALYSIS 
The statistical analysis of the data was done 

using the SPSS software.  

 

The comparison between good treatment 

responders and non-responders was made using the 

Chi2 test for qualitative variables and the Mann-

Whitney test for quantitative variables.  

 

A Spearman correlation was sought between 

the Globe- score and the UK-PBC score.  

 

A combination of variables was considered 

statistically significant if p < 0.05. 

 

RESULTS 
Over the period from January 1998 to 

September 2019, ninety patients with PBC were 

collected in our study. 

 

The average age (years) was 49 12.3. 

In our series, we note a clear female 

predominance; it was 85 women (94.4%) and 5 men 

(5.6%) with a sex ratio M/F: 0.06. 

 

In our series, 12 cases are newly diagnosed, 

and 13 patients were lost to follow-up before 1 year of 

progression on AUDC. The evaluation of the response 

to AUDC after 1 year according to the Paris II criteria 

could therefore only be assessed in 65 patients. 

 

52.3% patients (n=34) had a complete 

therapeutic response while non-response was retained 

in 31 patients (47.7%) after one year of AUDC 

treatment. 

 

Factors associated with therapeutic non-response 

were (Table 1) 

 The presence of jaundice with a statistically 

significant difference (p = 0.02) 

 The presence of clinically significant PHT signs 

with a statistically significant difference (p = 0.04) 

 Low TP with a statistically significant difference (p 

0.001) 

 The presence of OV with a statistically significant 

difference (p 0.001)   

 The presence of VSCs with a statistically 

significant difference (p = 0.02) 

 Hypertensive gastropathy at endoscopy with a 

statistically significant difference (p =0.002)  

 The presence of ductopenia, extensive septal 

fibrosis and cirrhosis (Scheuer stages II, III, and 

IV) at liver biopsy puncture with a statistically 

significant difference (p = 0.01). 

 

Table-1: Factors influencing the response to AUDC 

Variables  P value 

Ictera p = 0,02 

HTP Clinical Signs p = 0,04 

Biology 

        Low TP (<70%) 

 

p  0,001 

Endoscopy 

        VO 

        VSC 

        HTP Gastropathy 

 

p 0,001 

p = 0,02 

p =0,002 

Histology 

       Ductopenia 

       Extensive septal fibrosis 

     Cirrhosis 

 

p = 0,01 

p = 0,01 

p = 0,01 

 

The response to AUDC was obtained in 

52.3%. Factors associated with therapeutic non-

response were the presence of clinical and endoscopic 

HTP jaundice, low PT, cirrhosis, and/or ductopenia.  

 

The Globe-score and UK-PBC score were 

calculated in 65 patients because in our series, 12 cases 

are newly diagnosed, and 13 patients were lost to 

follow-up before 1 year of disease progression. 

 

The median survival value according to the Globe 

score: 

Among the good answerers  

 at 5 years old was 96.6%[93.8 - 96.7];  

 at 10 years old was 91.2%[84.2- 91.5]; and 

 at 15 years of age was 84.8%[73.5-85.2] and 

 

For non-responders  

 at 5 years was 75.7%[69.7-78.9];  

 at 10 years old was 46%[37.5-52.8] and 

 at 15 years of age was 24.4%[15.3-31.8]. 

 

In our series 63% patients had a life 

expectancy similar to that of the general population 

matched by age and sex i.e. a Globe score ≤ 0.30, and 

37% had a life expectancy significantly lower than that 

of the general population similar to the age and sex 

Globe score > 0.3. 
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The average Globe score for good responders 

was -0.62[-0.72; -0.36] and for non-responders was 

1.53[1.32; 1.75] with a statistically significant 

difference (p0.001) (Table 2, Figure 1). 

 

 
Fig-1 

The median value of UK-score  

Among the good answerers 

 at 5years 1.8%[1.6-2.5]  

 10 years 5.9%[5.2-8.2] 

 15 years 10.7%[9.5-14.8] 

 

For non-responders  

 5 years 19.1%[6.7-9.9]  

 10 years 5.9% 27.4%[20.4-29.5] 

 15years 10.7% 44.9%[34.6-47.8]. 

 

The difference between good responders and 

non-responders according to UK-PBC Score was 

statistically significant (p0.001) (Figures 2-3). 

 

 
Fig-2 

 

 
Fig-3 

Table -2: Globe Score, UK-PBC score and the Reponse to AUDC 

 Non responder 

(n=31) 

Good responder 

(n=34) 

P value  

Globe score 1,53[1,32 ; 1,75] - 0,62 [-0,72 ; -0,36] p<0,001 

UK-PBC  to 5 years 9,1% [6,7-9,9] 1,8% [1,6 – 2,5] p<0,001 

UK-PBC  to 10 years 27,4% [20,4-29,5] 5,9% [5,2-8,2] p<0,001 

UK-PBC to 15 years 44,9% [34,6-47,8] 10,7% [9,5-14,8] p<0,001 

 

The correlation between the Globe- score and 

the UK-PBC score for good treatment responders and 

non-responders was statistically significant with a p < 

0.001 (Table 5). 

 

Our study confirms the correlation between the 

Globe-score, and UK-score, hence the possibility of 

using a single score for survival assessment and 

confirms the association between the Globe-score, UK-

score and AUDC response during primary biliary 

cholangitis. 

 

DISCUSSION 
Ursodeoxycholic acid (AUDC) is the standard 

treatment for primary biliary cholangitis (PBC). 

Prescribing it at an early stage slows the progression of 

the disease and improves survival. Thus, the biological 

response to AUDC is considered as the main predictor 

of survival without liver transplantation. 

 

The biochemical response should be evaluated 

after one year of treatment by AUDC using one of the 

many published criteria listed in Table 3. [2-6]. 
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Table-3: Evaluation of the biochemical response 

 
 

In our series, the evaluation of response to 

treatment was defined by the Paris II criteria. 

 

According to Kuiper EM et al. 40% of patients 

with PBC will have an inadequate response to treatment 

[7], in our series, 52.3% patients had a complete 

therapeutic response while non-response was retained 

in 47.7% patients after one year of AUDC treatment our 

results were comparable with those in the literature. 

 

Patients whose treatment is initiated in the 

early stages (I and II) of the disease have survival rates 

similar to those of the matched group based on age and 

gender in the general population. [8,9]. An inadequate 

response to UDCA identifies patients at higher risk of 

rapid disease progression [10,11]. Male sex and young 

age at presentation are predictive factors for non-

response to the UDCA [12]. A large cohort study by 

Lammers et al (N = 4,845) provided evidence that 

suboptimal response is a powerful prognostic predictor 

for HCC development[13]. There are several definitions 

of the optimal biochemical response to treatment 

(Tables 3). These criteria can be useful tools for risk 

stratification in PBC[14]. They are simple to use, easily 

reproducible and non-invasive. The Paris-I criteria 

provide a significant prognostic value for survival 

without transplantation in the advanced stage of the 

disease (III and IV) and have been validated by large 

studies. 15, 16, 17] The Paris-I criteria should not be 

used for risk stratification at the beginning of PBC[18]. 

 

Corpechot et al. refined their Paris-I criteria 

for specific use at the beginning of PBC and developed 

the Paris-II criteria. In order to improve the validity of 

risk stratification at the beginning of PBC, they 

incorporated all clinical or histological signs of 

cirrhosis, as well as survival without transplantation, 

into their study. This better reflects the evolution of the 

disease at the beginning of PBC. Today, most patients 

are diagnosed and treated in the early stages of the 

disease (I and II) and non-leiver-related deaths account 

for up to half of all deaths[19]. No evidence of disease 

progression could be observed over a 7-year period in 

patients with histologically verified early PBC (I and II) 

who met the Paris-II criteria[17]. 

 

In the series of Corpechot et al. it is noted that 

the factors influencing the response to AUDC are 

(Table 4): hyperbilirubinemia (>1mg/dl); albuminemia 

<38g/l, TP <80%, the presence of anti gp210 and sp100 

CA, Scheuer stage 2 and 3, moderate interface hepatitis, 

the presence of Ductopenia at PBF: 

 

Table-4: Factors influencing the response to AUDC according to Corpechot and al: 
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In our series, the AUDC response was 

obtained for 52.3%. Factors associated with therapeutic 

non-response were the presence of clinical and 

endoscopic HTP jaundice, low PT, cirrhosis, and/or 

ductopenia (Table 5). 

 

Table 5: Factors influencing the response to AUDC 

Variables  P value 

Icteria p = 0,02 

HTP Clinical signes  p = 0,04 

Biology  

        Low TP (<70%) 

 

p  0,001 

Endoscopy 

        VO 

        VSC 

        HTP Gastropathy  

 

p 0,001 

p = 0,02 

p =0,002 

Histology 

       Ductopenia 

       Extensive septal fibrosis 

     Cirrhosis 

 

p = 0,01 

p = 0,01 

p = 0,01 

 

In primary biliary cholangitis (PBC), the 

progression of liver disease is highly variable [20, 21]. 

In many cases, the disease is detected at an early stage 

and treatment with ursodeoxycholic acid (AUDC) 

improves biochemistry, prevents liver fibrosis and 

normal life expectancy [22-23]. However, in a 

substantial proportion of patients, AUDC treatment is 

inadequate. These patients have active liver disease that 

may eventually lead to liver failure or hepatocellular 

carcinoma [24]. Several definitions of the AUDC 

response have been proposed [25-26]. These definitions 

of response to AUDC, such as the Toronto, Paris, 

Rotterdam and Barcelona criteria, have two major 

limitations: first, they dichotomize the response to 

AUDC and, therefore, the long-term risk of death or 

liver transplantation (TH) when both are, in reality, a 

continuum; second, they do not take into account the 

stage of the disease. Two independent research groups, 

the Global PBC Study Group and the United Kingdom 

(UK) -PBC Consortium, have developed and externally 

validated continuous prognostic models (GLOBE score 

and UK-PBC risk score) that address these limitations 

[27, 28]. These models include liver biochemistry after 

AUDC treatment as well as disease stage substitution 

measures (e. g. serum albumin and platelet count). They 

estimate the risk of TH or death (overall death for the 

GLOBE score and liver-related death for the UK-PBC 

risk score) in patients with PBC at specific times. Both 

scores exceeded previous response criteria [25-28] in 

terms of prognostic utility and could potentially help 

physicians identify patients at high risk of disease 

progression and requiring second-line treatment. They 

have also been validated in patients not treated with 

AUDC, strongly suggesting that these scoring systems 

reflect the disease activity and stage expressed by 

laboratory tests, regardless of the treatment. The 

recently published guidelines of the European 

Association for the Study of the Liver propose these 

criteria as tools for selecting patients for second-line 

treatment and possibly better design of clinical trials in 

PBC [29]. 

 

Answering machines according to the Globe 

score, are defined as patients with a GLOBE score ≤ 

0.30, show a life expectancy similar to that of the 

general population matched by age and sex. Non-

responders (GLOBE score> 0.3) had a significantly 

lower life expectancy than the general population 

similar to age and sex. 

 

In our series 63% patients had a life 

expectancy similar to that of the general population 

matched by age and sex i.e. a Globe score ≤ 0.30, and 

37% had a life expectancy significantly lower than that 

of the general population similar to age and sex Globe 

score > 0.3 

 

In our series the average Globe score for good 

responders was -0.62[-0.72; -0.36] and for non-

responders was 1.53[1.32; 1.75] with a statistically 

significant difference (p0.001).  

 

Respondents were significantly more likely to 

be in the early stages of the disease (I and II) than non-

respondents [30]. The GLOBE score has a higher 

prognostic value than other response criteria such as the 

Paris-I and Paris-II criteria. It is important to note that 

the GLOBE score accurately stratifies risk at both the 

early (I and II) and late (III and IV) stages. Respondents 

(≤ 0.30) have a low risk of future adverse events and 

may be advised for monotherapy with AUDC. The 

GLOBE score also provides a better positive predictive 

value of adverse events compared to other response 

criteria and better identification of patients requiring 

additional treatment or candidates for clinical trials 

[30]. 

 

Risk Score UK-PBC  

To date, more than 6,000 liver transplants have 

been performed in the United States and Europe for 

PBC [31]. The number of liver transplants for PBC has 

decreased over the past two decades [17]. PBC accounts 

for 9% of liver transplants performed in Europe [32]. 

Liver transplantation is the only curative treatment for 

PBC [33]. This improves survival. Post-transplant 

survival rates are shown in Table 6. 

 

Table-6: Survival rates after transplantation in 

PBC[32] 

Survival To 1 years 86% 

Survival To 5 years 80% 

Survival To 10 years 72% 

 

The UK-PBC score estimates the risk 

(expressed as a percentage) that a PBC patient treated 

with ursodeoxycholic acid (AUDC) will develop liver 
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failure requiring liver transplantation within 5, 10 or 15 

years of diagnosis. 

 

The score can be used to identify high-risk 

patients for closer monitoring and second-line therapies, 

as well as low-risk patients who could potentially be 

followed up in primary care. 

 

In our series the median value of UK-PBC is 

the risk of liver transplantation and death events in good 

responders of up to: 1.8%[1.6-2.5] at 5 years; 5.9%[5.2-

8.2] at 10 years; and 10.7%[9.5-14.8] at 15 years, and 

among non-responders: 5 years 19.1%[6.7-9.9] ; 10 

years 5.9% 27.4%[20.4-29.5] ; 15 years 10.7% 

44.9%[34.6-47.8]. 

 

CONCLUSION 
Response to treatment was defined by the Paris 

II criteria at 1 year. The AUDC response was obtained 

in 52.3%. Factors associated with therapeutic non-

response were the presence of clinical and endoscopic 

HTP jaundice, low PT, cirrhosis, and/or ductopenia.  

 

The Globe-score and UK-PBC score have 

been calculated for all our patients. 63% patients had a 

life expectancy similar to that of the general population 

matched by age and sex either a Globe score ≤ 0.30, the 

median value of UK-PBC or the risk of liver 

transplantation and death event among good responders 

being up to: 1.8%[1.6-2.5] at 5 years; 5.9%[5.2-8.2] at 

10 years; and 10.7%[9.5-14.8] at 15 years. 

 

This analysis confirms the association between 

the Globe-score, UK-score and the response to AUDC 

during primary biliary cholangitis. 
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