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LIST OF ABBREVIATIONS 
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AMA: Antimitochondrial antibody 
ANA: Anti-nuclear antibody 
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dcSSc: Diffuse cutaneous systemic sclerosis 
dsDNA: double strand DNA  
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PBC: Primary Biliary Cirrhosis 
PSE: Porto-systemic encephalopathy   
SBP: Spontaneous bacterial peritonitis 
Scl70: anti-topoisomerase I  
SSc: Systemic Sclerosis 
UDCA: Ursodeoxycholic acid  
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ABSTRACT 
Backgrounds and aims: To evaluate the prognosis of primary biliary cirrhosis 
(PBC) together with systemic sclerosis (SSc), as this is unknown.  
Methods and results: A PBC database of 580 patients identified 43 with PBC 
and SSc: 2 patients with PBC alone were matched to each PBC-SSc patient for 
serum bilirubin concentration at the initial visit.  
Forty (93%) had limited cutaneous SSc. At diagnosis of PBC median values 
were: 49.7 years, bilirubin 17 µmol/L, albumin 40.5 g/L. The liver diagnosis 
occurred  a median 4.9 years after SSc in 24 (56%).  
In matched patients, median values at diagnosis were: 53.2 years, bilirubin 12 
µmol/L, albumin 41 g/L. Median follow-up was similar: 3.16 years (PBC-SSc), 4.8 
years (PBC alone). The risk of transplantation or death from diagnosis, adjusting 
for sex, age, log bilirubin and alkaline phosphatase, was significantly lower in 
PBC-SSc (hazard ratio 0.116, P=0.01), due to less transplantation (hazard ratio 
0.068, P=0.006). The rate of bilirubin increase was less in PBC-SSc (P=0.04). 
Overall survival was similar (hazard ratio 1.11, P=0.948); deaths: 9 (21%) in 
PBC-SSc (6 SSc-related and 2 liver-related), 9 (11%) in PBC alone (6 liver-
related). 
Conclusions: Liver disease has a slower progression in PBC-SSc, compared to 
matched patients with PBC alone. 
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Primary biliary cirrhosis (PBC) often occurs in association with other autoimmune 
conditions. Systemic sclerosis (SSc) is a chronic systemic connective tissue 
disease, whose cardinal feature is sclerosis of the skin with potential involvement 
of other organs but usually not the liver. There are two main subsets, diffuse 
cutaneous (dcSSc) and limited cutaneous disease (lcSSc), associated with 
varying morbidity and mortality. 1 lcSSc is associated with little organ 
involvement except isolated pulmonary hypertension. 2-5 Case reports 6-21 and 
some series report 3% to 50% of PBC patients to have SSc, mostly lcSSc.  
9;11;19;21-24 A positive anticentromere antibody (ACA), a hallmark antibody of SSc, 
is reported in 9-30% of PBC patients 25-28 and 22-25% of all SSc patients, almost 
exclusively lcSSc. Conversely, 25% of SSc patients are antimitochondrial 
antibody (AMA) positive, 29;30 the pathognomonic antibody of PBC.  ACA 
positivity is greater in PBC-SSc than either disease on its own, but there is no 
cross reactivity between mitochondrial and centromere antigens. 31 The 
autoimmune mechanisms behind the PBC-SSc association are not fully 
understood, This patient group had clonally expanded T cells expressing 
TCRBV3, which may be involved in disease pathogenesis. 32    
Both SSc and PBC are associated with increased morbidity and mortality 
compared to the general population.  33-38  
Some case reports 20;39 suggest that PBC-SSc is associated with a more 
favorable prognosis of PBC, whereas others report increased mortality, due to 
SSc. 40 However, there is no data regarding the prognosis of PBC-SSc, 
compared to a matched population with PBC alone. 
Our aim was to compare survival, time to liver transplantation and to occurrence 
of complications in patients with both PBC and SSc, versus PBC alone using 
Cox modelling, Mayo 41 and Royal Free 42 prognostic models.  

 
PATIENTS AND METHODS 
The PBC database 
The database consists of 580 consecutive PBC patients referred to Royal Free 
Hospital from 1st January 1977 to 1st January 2004. The diagnosis of PBC was 
established by positive AMA, alkaline phosphatase level > 1.5 times the upper 
normal limit and/or liver histology compatible with PBC: definite PBC fulfilling all 
above three criteria and probable PBC two of them.  The following were 
prospectively recorded: baseline clinical and laboratory features at diagnosis, at 
referral, and during follow-up at routine 3-6 month intervals, or whenever the 
patient re-attended hospital, as well as associated medical and surgical 
conditions, and time to occurrence of complications and co-morbidity. Hepatic 
complications (at diagnosis, referral or during follow-up) were: ankle oedema, 
ascites, oesophageal varices (endoscopically or radiologically proven), variceal 
and non variceal gastrointestinal bleeding, spontaneous bacterial peritonitis 
(SBP), other infections, porto-systemic encephalopathy (PSE), hepatocellular 
carcinoma (HCC), cancers and surgical interventions.  
Cause of death was  liver related (resulting from a complication of liver disease) 
or non-liver related. Patients who had liver transplantation were censored at the 
date of surgery, whereas all patients alive without transplantation at the end of 
the study were censored at the date of last follow-up, updated to 15th April 2004. 
None was lost to follow-up in either group.  

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.2005.075002 on 8 S

eptem
ber 2005. D

ow
nloaded from

 

http://gut.bmj.com/


 4

 
Current Study 
Patients with SSc in the PBC database were cross-referenced with the SSc 
database of 1700 consecutive patients referred to the Royal Free Hospital 
Centre for Rheumatology from 1980 onwards (SSc was classified using defined 
criteria). 43 In addition, case notes of PBC patients with positive ACA antibody 
and SSc patients with positive AMA were also evaluated. In total 43 patients with 
clinically evident PBC and SSc were identified.  
Thirty-eight of these 43 PBC-SSc patients were already present in the PBC 
database, 15 of these referred to us for PBC, and the SSc was followed up 
elsewhere. The remaining 5 of the 43 PBC-SSc patients were referred to us for 
SSc, and the PBC was followed up elsewhere. Those not previously followed for 
both diseases at Royal Free Hospital all underwent subsequent evaluation with 
us. Therefore, all patients with suspicion of PBC in the Rheumatology Clinic and 
of SSc in the Hepatology Clinic were identified.  
To increase the comparability between groups, PBC-SSc patients were matched 
to PBC without SSc, using serum bilirubin concentration at the time of Royal 
Free Hospital referral (grouped in bands of 5 µmol/L), using a SAS software 
algorithm (SAS version 8.2, Cary, NC, USA). The matching was 1 PBC-SSc 
patient to 2 PBC alone patients. Two PBC-SSc patients could not be matched 
leaving a matched cohort of 41. There were also 13 PBC patients with positive 
ACA but without any clinical features of SSc. These were not matched but the 
same clinical endpoints were evaluated. 
The main endpoint was the occurrence of liver transplantation or death. As Royal 
Free Hospital is a transplant centre with specific referral for liver transplantation, 
the time to death or transplantation was taken from the time of diagnosis of PBC 
to minimize selection bias.  The indications for liver transplantation were 
refractory or resistant ascites, repeated variceal bleeding, SBP, intractable PSE, 
HCC, and/or increase in serum bilirubin > 170 µmol/L, or control of symptoms. 
The other end points were de novo fatigue, pruritus, ankle oedema, ascites, 
oesophageal varices, variceal bleeding, SBP, PSE, HCC, septicaemia and non 
variceal gastrointestinal bleeding.  
 
Statistical analysis  
The SAS package version 8.2 (SAS, Cary, NC, USA) was used. Clinical 
characteristics were compared using Chi-square tests and Mann-Whitney U and 
two sample t tests (continuous variables). Differences in Kaplan-Meier survival 
plots were tested by log-rank-testing. Cox proportional hazards regression was 
used to adjust for differences in baseline characteristics associated with death or 
liver transplantation. The observed survival was compared to that predicted by 
Mayo Clinic 41 and Royal Free prognostic scores 42.  
 
RESULTS 
In the study cohort of 43, 40 (93%) were female and 40 (93%) had limited 
cutaneous SSc, with 27 (63%) having definite PBC, 16 probable PBC (3 AMA 
negative, with histology compatible with PBC),  there was one overlap with 
Sjögren’s Syndrome and one with Systemic Lupus Erythematosus. At diagnosis 
of PBC median bilirubin was 17 µmol/L (range 4-109 µmol/L), median albumin 
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40.5 g/L (range 29-49 g/L), and only 1 (2.3%) presented with fluid retention 
(Table 1A); median age was 49.7 years (range 22.1-70.1) with the PBC 
diagnosis made after SSc in 24 (56%), at a median of 4.9 years (range 0.1-26.7) 
(Table 1B). Twenty-nine patients with PBC and lcSSc and one with dcSSc were 
positive for ACA. Among the ACA negative patients with lcSSc, 1 had anti-
nuclear ribonucleoprotein (nRNP) antibody, 2 anti-double strand DNA (dsDNA) 
antibody, and 1 had an unspecified antinuclear antibody. Of the 2 ACA negative 
patients with dcSSc, one had anti-topoisomerase I (Scl70) and one anti-nRNP 
antibody. 
In the 82 matched patients, 76 (93%) were female, 53 (65%) had definite PBC, 
29 probable PBC (5 AMA negative with histology consistent with PBC). Median 
values at diagnosis were: 53.2 years (range 25.9-82.1), bilirubin 12 µmol/L 
(range 2-130 µmol/L), albumin 41 g/L (range 31-48 g/L) and 2 (2.4%) had fluid 
retention (Table 1A).  
 
Table 1A. PBC-SSc patients matched with 82 with PBC alone by serum bilirubin 
at referral to Royal Free Hospital.   
 

 PBC-SSc PBC 

Patients (number) 43 82 

Female 40 (93%) * 76 (93%) * 

Age at diagnosis of PBC (years) 49.7 (22.1-70.1) ^ § 53.2 (25.9-82.1) ^ § 

   

Anti-mitochondrial antibody (AMA) positive 40 (93%) * 77 (94%) * 

Anti-centromere antibody (ACA) positive 30 (70%) * 0 (0%) * 

   

Bilirubin at diagnosis (µmol/L) 17 (4-109) ^ # 12 (2-120) ^ # 

Albumin at diagnosis (g/L) 40.5 (29-49) ^ # 41 (31-48) ^ # 

Alkaline phosphatase at diagnosis (U/L) 334 (74-1038) ^ # 403 (89-2300) ^ # 

   

Ursodeoxycholic acid (UDCA) treatment  22 (51%) * 43 (52%) * 

UDCA treatment at dosage ≥ 13 mg/Kg/day 12 (28%) * 35 (43%) * 

Start of UDCA (years after diagnosis of PBC) 2.1 (0-10.2) ^ 0.8 (0-10.3) ^ 

   

 
* Number (%)     
^ Median (Range) 
§ Mann-Whitney U test was done for comparison of the two cohorts. No significant difference was observed. 
# Two sample t Test with equal variances was done using log transformed values for comparison of the two 
cohorts. No significant differences were observed. 
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Table 1B. Features of 43 patients with PBC and SSc. 
 

 PBC-SSc 

Limited cutaneous SSc (lcSSc) 40 (93%) * 

Diffuse cutaneous SSc (dcSSc) 3 (7%) * 

  

SSc diagnosed before PBC 24 (56%) * 

Time interval between diagnosis of SSc and diagnosis of PBC (years) 4.87 (0.06-26.7) ^ 

  

PBC diagnosed before SSc 19 (44%) * 

Time interval between diagnosis of PBC and diagnosis of SSc (years) 4.08 (0.30-13.7) ^ 

  
 

* Number (%)     
^ Median (Range) 

 
At diagnosis, pruritus and fatigue were significantly more frequent in the PBC 
alone group (respectively P=0.03 and P=0.05), whereas only diarrhoea was 
significantly more frequent in patients with PBC and SSc (P=0.03) (Table 2). 
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Table 2. Clinical features at diagnosis of PBC in 43 patients with PBC/SSc and 
82 with PBC alone matched by serum bilirubin at referral to Royal Free Hospital, 
and in 13 patients with PBC and ACA positive but no features of SSc.°  
 

 
PBC-SSc * 

(n=43) 
PBC * 
(n=82) 

PBC- ACA positive * 
(n=13) 

Asymptomatic (no liver symptoms) 17 (39%)  22 (27%) 3 (23%) 
    
Symptoms at diagnosis    
Pruritus 14 (33%) ^ 43 (52%) ^ 4 (31%)  
Jaundice 4 (9%) 16 (19.%) 2 (15%)  
Fatigue 7 (16%) # 27 (33%) # 2 (15%)  
Abdominal pain 6 (14%) 13 (16%) 4 (31%)  
Diarrhoea 5 (12%) § 2 (2%) § 1 (8 %)  
Oesophageal varices (at endoscopy) 2 (5%) 4 (5%) 1 (8%)  
Bleeding varices  2 (5%) 2 (2%) 1 (8%)  
Haematemesis or maelena 2 (5%) 3 (4%) 1 (8%)  
Bone pain  6 (14%) 15 (18%) 1 (8%)  
Fever 0 (0%) 2 (2%) 0 (0%)  
Weight loss 2 (5%) 10 (12%) 0 (0%)  
Amenorrhea 4 (10%) 6 (7%) 2 (15%)  
Dry eyes and/or dry mouth 8 (20%) 9 (11%) 3 (23%)  
Ankle swelling 1 (2%) 1 (1%) 0 (0%)  
Abdominal swelling 0 (0%) 1 (1%) 0 (0%)  
    
Signs at diagnosis    
Jaundice 5 (12%) 17 (21%) 1 (8%)  
Hepatomegaly 10 (27%) 27 (33%) 5 (38%)  
Splenomegaly 7 (20%) 11 (13%) 3 (23%)  
Hyperpigmentation 2 (5%) 9 (11%) 2 (15%)  
Xanthomata / Xantelasma 0 (0%) 4 (5%) 0 (0%)  
Spider naevi  2 (5%) 6 (7%) 1 (8%)  
Ankle swelling 1 (2%) 1 (1%) 0 (0%)  
Ascites  0 (0%) 1 (1%) 0 (0%)  
Porto-systemic encephalopathy 0 (0%) 0 (0%) 0 (0%)  
Muscular wasting 0 (0%) 2 (2%) 0 (0%)  
Finger clubbing  0 (0%) 1 (1%) 0 (0%)  
Pyrexia 0 (0%) 2 (2%) 0 (0%)  

 
° Comparison was done between patients with PBC-SSc and patients with PBC alone. (highlighted in grey). 
* Number (Percent) 
^ P= 0.03 (Pearson Chi-square test), 95% IC= 0.34-0.98        
# P= 0.047 (Pearson Chi-square test), 95% IC= 0.26-1.06       
§ P= 0.03 (Pearson Chi-square test), 95% IC=1.29-3.79 
 
Matching (at time of referral to Royal Free Hospital) resulted in no significant 
differences in pruritus (57% PBC alone, 49% of PBC-SSc) and fatigue (44% 
PBC alone, 33% of PBC-SSc), nor in the proportion without liver symptoms (i.e. 
pruritus, fatigue, abdominal pain, jaundice, varices, variceal bleeding, ankle 
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swelling, ascites, porto-systemic encephalopathy; 22% PBC alone and 30% 
PBC-SSc),  nor in serum albumin and alkaline phosphatase (Table 3).  Serum 
bilirubin, alkaline phosphatase and albumin level at diagnosis, referral to Royal 
Free Hospital and last follow-up are shown in Table 3. Comparison between the 
two cohorts, using log transformed values, did not show any significant 
difference.  
 
Table 3. Biochemical data (median values and range) at diagnosis of PBC, at 
referral to Royal Free Hospital and at last follow-up in 43 patients with PBC-SSc 
and 82 with PBC alone matched by serum bilirubin at referral to Royal Free 
Hospital. 
 

 AT DIAGNOSIS  
OF PBC 

AT REFERRAL TO  
ROYAL FREE HOSPITAL  

AT LAST  
FOLLOW-UP # 

  Bilirubin (µmol/L) §  

PBC-SSc 17 (4-109)  13 (4-174) ^ 15.5 (5-590) 

PBC 12 (2-120)  13 (3-112)  28 (5-438) 

  Albumin (g/L) §  

PBC-SSc 40.5 (29-49) 41.5 (27-47) 38.5 (27-47) 

PBC 41 (31-48) 42 (27-49) 40 (20-49) 

  Alkaline phosphatase (U/L) §  

PBC-SSc 334 (74-1038) 291 (94-2090) 247 (83-1694) 

PBC 403 (89-2300) 282 (82-1039) 249 (66-1009) 

 
# Values at last follow-up for patients alive,  last  values before transplantation for  transplanted  patients,    
last  values before death for patients who died. 
^ Bilirubin values used for matching the cohort of patients with PBC alone. 
§ Two sample t Test with equal variances was done using log transformed values for comparison of the two 
cohorts. No significant differences were observed. 
 
Median index of bilirubin change over time, calculated for each group from 
diagnosis and from referral to Royal Free Hospital, was higher in PBC patients 
with respect to PBC-SSc patients: 1.39 µmol/L/year versus 0.25 µmol/L/year 
from diagnosis (P=0.04), 2.39 µmol/L/year versus 0.54 µmol/L/year from referral 
to Royal Free Hospital (P=0.15), respectively. At referral 66% with PBC and SSc, 
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and 63% with PBC alone, had bilirubin level ≤ 17 µmol/L, whereas at last follow-
up 58% versus 39% respectively were still ≤ 17 µmol/L (Table 4).   
 
Table 4. Proportion of patients with serum bilirubin concentration within normal 
range (≤ 17 µmol/L) at diagnosis, at referral to Royal Free Hospital and at last 
follow-up in 43 patients with PBC-SSc and 82 with PBC alone matched by serum 
bilirubin at referral to Royal Free Hospital.  
 

 AT DIAGNOSIS  
OF PBC 

AT REFERRAL  
TO ROYAL FREE 

HOSPITAL  
Proportion  

of patients on  

AT LAST  
FOLLOW-UP # 

 ≤ 17 µmol/L ≤ 17 µmol/L UDCA treatment 
≤ 17 µmol/L 

PBC-SSc 52% 66%  19%  58% 

PBC 64% 63% 16% 39% 

 
^ Serum bilirubin values at this time were used for matching the cohort of patients with PBC alone. 
# Values at last follow-up for patients alive, last values before transplantation for transplanted patients, last 
value before death for patients who died. 
 
There were no significant differences for histological stage at diagnosis (P=0.34), 
with 35% with PBC-SSc versus 33% with PBC alone having histological stage I 
or II of the disease. 44 
Twenty-two (51%) PBC-SSc patients were treated with ursodeoxycholic acid 
(UDCA) started a median of 2.1 years (range 0.3-10.2) after diagnosis of PBC, 
whereas amongst patients with PBC alone 43 (52%) received UDCA started a 
median time of 0.8 years (range 0-10.3) after diagnosis of PBC. The median 
dose of UDCA was 600 mg/day for both groups (range 150-750 mg/day for PBC-
SSc, 300-1500 mg/day for PBC alone); 12 patients (28%) with PBC-SSc and  35 
(43%) with PBC alone received UDCA at dosage ≥ 13 mg/Kg/day. 
Ten (23%) PBC-SSc patients received corticosteroid treatment for maximum six 
months; in three of them corticosteroids were commenced before PBC 
diagnosis.  
Median time from PBC diagnosis to referral to Royal Free Hospital was similar in 
the two cohorts (1.81 years, range 0-23.4 for PBC and SSc; 1.19 years, range 0-
16.3 for PBC alone cohort respectively). Median follow-up from Royal Free 
Hospital referral was also similar (3.2 years, range 0.1-19.4 for PBC-SSc, 4.8 
years, range 0.1-13.6 for PBC alone respectively).  
There were no differences in number, nor in time to occurrence of hepatic 
complications (from either diagnosis of PBC or Royal Free Hospital referral) 
between the two cohorts, except for first occurrence of SBP and septicaemia, 
which was more frequent in  PBC-SSc patients (Table 5A and Table 5B).  
 
Table 5A. Rate of advent of complications from diagnosis of PBC through last 
follow-up in 43 patients with PBC-SSc and 82 with PBC alone matched by serum 
bilirubin at referral to Royal Free Hospital. 
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Complications § PBC-SSc * 
(n=43) 

PBC * 
(n=82) 

New pruritus  7 (16%) 7 (9%) 

New fatigue 13 (30%) 23 (28%) 

Ankle oedema 15 (35%) 22 (27%) 

Ascites 11 (26%) 21 (26%) 

Oesophageal varices 13 (30%) 28 (34%) 

Variceal bleeding  8 (19%) 13 (16%) 

Upper gastrointestinal non variceal bleeding  5 (12%) 4 (5%) 

Spontaneous bacterial peritonitis  4 (9%) ^ 1 (1%) ^ 

Porto-systemic encephalopathy 5 (12%) 7 (9%) 

Hepatocellular carcinoma 0 (0%) 2 (2%) 

Septicaemia 4 (9%) # 0 (0%) # 

 
* Number (Percent) 
^ P= 0.03 (Pearson Chi-square test), 95% IC= 1.48-4.09       
# P= 0.005 (Pearson Chi-square test), 95% IC= 2.39-4.02      
§ Log rank test was done for comparison of time to occurrence of complications. No significant differences 
were observed. 
 
Table 5B. Rate of advent of complications from referral through last follow-up in 
43 patients with PBC-SSc and 82 with PBC alone matched by serum bilirubin at 
referral to Royal Free Hospital. 
 

Complications § PBC-SSc * 
(n=43) 

PBC * 
(n=82) 

New pruritus  0 (0%) 3 (4%) 

New fatigue 6 (14%) 14 (17%) 

Ankle oedema 8 (19%) 18 (22%) 

Ascites 5 (12%) 15 (18%) 

Oesophageal varices 4 (9%) 18 (22%) 

Variceal bleeding  4 (9%) 6 (7%) 

Upper gastrointestinal non variceal bleeding  3 (7%) 4 (5%) 

Spontaneous bacterial peritonitis  4 (9%) ^ 1 (1%) ^ 

Porto-systemic encephalopathy 3 (7%) 7 (9%) 

Hepatocellular carcinoma 0 (0%) 2 (2%) 

Septicaemia 4 (9%) # 0 (0%) # 

 
* Number (Percent) 
^ P= 0.03 (Pearson Chi-square test)        
# P= 0.005 (Pearson Chi-square test)      
§ Log rank test was done for comparison of time to occurrence of complications. No significant differences 
were observed. 
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Death and liver transplantation 
During follow up, 9 (21%) with PBC-SSc (all with lcSSc) died, 6 due to SSc-
related causes (2 pulmonary hypertension, 3 interstitial lung disease, 1 sepsis 
secondary to central venous cannulation for pulmonary hypertension) and 2 liver-
related causes (both oesophageal variceal bleeding), whereas 9 (11%) with PBC 
alone died, 6 due to liver-related causes (5 liver failure, 1 HCC) (Table 6) and 2 
extra-hepatic malignancy.  Cause of death was unknown in 2 (one in each 
cohort). Four of 9  with PBC-SSc who died (including the 2 liver related deaths) 
and 7 of 9 deceased with PBC alone (including 4 deaths from liver failure) had 
been treated with UDCA. 
 
Table 6. Death or liver transplantation in 43 patients with PBC/SSc and 82 
patients with PBC alone matched by serum bilirubin at referral to Royal Free 
Hospital. 
 

 
PBC/SSc * 

(n=43) 
PBC * 
(n=82) 

Death 9 (21%) 9 (11%) 

Liver related deaths 2 (5%) 6 (7%) 

SSc related deaths 6 (14%)  

Non-liver and non SSc-related deaths   2 (2%) 

Cause of death unknown 1 (2%) 1 (1%) 

   

Liver Transplantation 7 (16%) 21 (26%) 

Liver Transplantation for liver failure  6 (14%) 20 (24%) 

Liver Transplantation for symptoms 1 (2%) 1 (1%) 
   

 
* Number (Percent) 
 
Risk of transplantation or death from time of diagnosis, adjusting for sex, age, log 
transformed bilirubin and alkaline phosphatase, was significantly lower in PBC-
SSc patients (hazard ratio 0.116, P=0.01). This was due to a higher liver 
transplantation rate of 21 (26%) in the group with PBC alone, versus 7 (16%) 
with PBC-SSc. Thus risk of liver transplantation alone from diagnosis (adjusting 
as above) was significantly lower for the PBC-SSc group (hazard ratio 0.068, 
P=0.006) compared to the matched PBC alone. This difference was maintained 
even when adjusting by other baseline characteristics. However, for overall 
survival, there was no difference between the two groups (hazard ratio 1.11, 
P=0.948) (Figure 1). 
The lower rate of liver transplantation in the PBC-SSc cohort reflects a real 
reduced need of transplantation, as all patients considered for liver 
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transplantation went on to have one. Amongst transplanted patients, 5 of 7 with 
PBC-SSc and 11 of 21 with PBC alone had received UDCA.  
The Mayo and Royal Free prognostic scores predicted average survival fairly 
well in the two cohorts: Mayo predicted 96% at 2 years and 84% at 5 years in 
PBC-SSc (observed survival 95% and 92% at 2 and 5 years, respectively) and 
98% at 2 years and 96% at 5 years in PBC (observed survival 99% and 96% at 2 
and 5 years, respectively). Royal Free prognostic score predicted 97% (PBC-
SSc) and 98% (PBC) survival at 2 years.   
 
Patients with PBC and ACA positivity 
The clinical characteristics for the 13 patients with PBC and positive ACA but 
without clinical features of SSc are shown in Table 2. These were similar to our 
study cohort. No patient died at 2 years and there was 89% survival at 5 years. 
Three (23%) died during follow-up (2 liver failure, 1 unknown) and 5 (38%) 
underwent liver transplantation (4 complications of liver disease and 1 pruritus). 
Median follow-up was 5.3 years (range 0.3-15.4). The advent of de novo 
complications was: 3 (23%) pruritus, 4 (31%) fatigue, 2 (15%) ankle oedema, 3 
(23%) ascites, 3 (23%) oesophageal varices, 2 (15%) variceal bleeding, 2 (15%) 
non variceal gastrointestinal bleeding, 1 (8%) septicaemia; none developed SBP, 
HE, nor HCC. 
 
DISCUSSION 
This is the first study that specifically addresses the prognosis of PBC associated 
with SSc compared to PBC, using the serum bilirubin, the most important 
prognostic marker, to match patients.  
In our PBC database 7.4% had SSc, similar to the 8% observed in a study 
reporting prevalence of autoimmune conditions in unselected PBC patients 21, 
suggesting we did not have a selection bias, despite being a tertiary referral 
centre for both diseases.  
Furthermore, most of our patients (93%) suffered from lcSSc subtype, again as 
previously reported 12;19;21. The diagnosis of PBC occurred after SSc in 56%, 
similar to the only other study where this was evaluated. 12 
In the PBC-SSc group, the diagnosis of PBC occurred at a slightly lower age 
than in patients with PBC alone: this difference was probably due to the effect of 
lead time bias i.e. screening for PBC in SSc patients and thus early diagnosis of 
asymptomatic PBC (56% presented with SSc alone). Median age at diagnosis of 
PBC, made after SSc diagnosis, was lower (46.1 years) than PBC diagnosed 
before SSc (51.1 years) and lower than diagnosis in PBC alone (53.2 years). 
The difference in age is taken into account by both Cox modeling and the 
comparison with the Mayo Clinic 41 and Royal Free prognostic 42 scores, both of 
which have age as an independent prognostic variable.   
 
Despite a less rapid increase in serum bilirubin concentration, PBC-SSc patients 
had a higher incidence of first episode of SBP and septicaemia during follow-up. 
This could be related to an increased risk of infections due to immune 
abnormalities and organ system manifestations associated with SSc.  45  
Similar proportions of patients in both groups commenced UDCA treatment with 
similar median dose and median interval from diagnosis. Although UDCA 
significantly reduces serum bilirubin concentration, whether it affects the 
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prognosis of PBC is controversial. 46;47 The proportion of patients with serum 
bilirubin concentrations ≤ 17 µmol/L at last follow-up was similar in both cohorts 
taking UDCA. 
Patients with PBC alone had a higher rate of liver transplantation reflecting the 
more rapid worsening of bilirubin. Median index of bilirubin change was at least 
five-fold higher in PBC alone, whether calculated from time of diagnosis or from 
referral to Royal Free Hospital. This more rapid progression of PBC is paralleled 
by the greater liver related mortality in PBC alone (67% deaths due to liver 
disease), whereas in the PBC-SSc group 67% of deaths were related to SSc 
(22% deaths due to liver causes). However, the improvement in liver related 
survival in the PBC-SSc cohort was outweighed by an increase in non-liver 
deaths, due to SSc, thus overall survival was not different. This data emphasizes 
the importance of co-morbidity in PBC. Prince et al 38 observed an increase in 
non hepatic deaths in asymptomatic PBC, even with a reduced liver related 
mortality in comparison to symptomatic PBC. Mayo and RFH scores resulted in 
good prediction for the average survival at 2 years in both the PBC-SSc and 
PBC alone groups. However, in PBC-SSc patients the causes of death were 
mainly due to SSc and not liver disease (compared to nearly 70% for PBC 
alone), so that if SSc related deaths were excluded, the models overestimated 
mortality. Thus patients with PBC and associated autoimmune diseases may 
need different prognostic models in order to better predict their liver related 
survival.  
With SSc, a possible interaction between fibrosing alveolitis associated with SSc, 
with a reduced mortality of fibrosing alveolitis compared to idiopathic fibrosing 
alveolitis alone, has been reported. 48-50 Patients with polymyositis-SSc overlap 
may also have a less severe course than polymyositis alone, responding to 
smaller doses of steroids and requiring less intensive therapy. 51;52  
Although lead time bias may explain the differences found, in our cohorts the 
matching was designed to minimize this. Moreover, the proportion of patients 
without liver related symptoms was neither significantly different at diagnosis of 
PBC nor at referral in both groups. This similarity, and the similarity of serum 
bilirubin at both referral (matching time point) and diagnosis, give internal validity 
to our matched comparison. Moreover, there were no significant differences at 
either diagnosis or referral for both serum albumin, a well documented 
independent prognostic variable in PBC, 41;42 and alkaline phosphatase, also an 
independent prognostic variable, but in early PBC. 38 Thus, protective effects 
from treatment of SSc or alternative pathogenetic mechanisms may be 
responsible for the found differences between the two groups. However, only the 
latter could be a more likely hypothesis as only ten PBC-SSc patients were 
treated with corticosteroid therapy and there were no clear differences between 
patients  receiving immunosuppression and those not. 
The SSc-related mortality in our PBC-SSc patients is not surprising, as SSc has 
an increased mortality, up to four-fold with respect to the general population 
35;37;53. In a UK study 79% of these excess deaths were related to SSc, e.g. to 
organ involvement and half of these secondary to lung disease. 36 Other 
increased mortality is due to excess infection, malignancy and cardiovascular 
disease. 37  
The group with PBC and ACA positivity but without clinical features of SSc at last 
follow-up had the same rate (67%) of liver related deaths as those with PBC 
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alone but ACA negativity, behaving as if the PBC was the major determinant of 
outcome. Although ACA positivity is not pathognomonic of SSc, it is associated 
with an  increased risk of developing connective tissue disease. 54 A review 
article 55 reported a sensitivity of 32% (17-56%) for SSc, 57% (32-96%) for lcSSc 
and specificity of at least 93%, whilst ACA positivity was present in 5% with other 
CTD and fewer than 1% of disease free controls. Therefore, we suggest 
assessment of PBC patients should always include screening for SSc related 
symptoms such as Raynaud’s phenomenon. The use of nailfold capillaroscopy in 
patients suspected of having CTD may be a useful indicator. 56 
In conclusion, patients with PBC and SSc had a lower rate of liver transplantation 
and a lower rate of liver related deaths with a slower rate of bilirubin increase 
with respect to patients with PBC alone. However, these differences were not 
due to earlier SSc related deaths. The reasons for different progression are not 
known, but one could argue that some immunological interactions in the 
presence of an additional autoimmune disorder may influence the clinical picture 
and favour a better outcome of the liver disease. 31 It would be useful our data 
will be confirmed in a larger group of patients which allow a multicentric study. 
Prognostic models for PBC alone may not be applicable for PBC associated with 
SSc nor for other associated autoimmune diseases, to assess the risk of liver 
related mortality and the need of liver transplantation. New models may need to 
be developed for these groups of patients.  
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Figure Legend 
 
Figure 1. Kaplan-Meier curve of mortality in 43 patients with PBC and SSc and 
82 patients with PBC alone matched by serum bilirubin at referral to Royal Free 
Hospital (time of transplant censored). 
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Rigamonti, Prognosis in associated PBC and SSc 

Figure 1. Kaplan-Meier curve of mortality in 43 patients with PBC and SSc and 

82 patients with PBC alone matched by serum bilirubin at referral to Royal Free 

Hospital (time of transplant censored). 

 

 
 
 
 
 
 
 
 
* Number of patients at risk at 0, 5, 10 and 15 years of follow-up 
 

     4  17    57 82       PBC * 

     4  17    28 43      PBC-SSc *
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