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Abstract

Background: The current standard of treatment in primary biliary cholangitis (PBC)

is ursodeoxycholic acid (UDCA), although a considerable proportion of patients

show incomplete response resulting in disease progression.

Objective: This study aimed to assess the prevalence of incomplete response to

UDCA and determine associated patients' characteristics.

Methods: Patients with PBC as main diagnosis were included from a national

multicentric patient registry—Liver.pt. Main endpoints included incomplete

response to UDCA treatment according to Barcelona, Paris I and Paris II criteria,

Globe and UK PBC scores and the association between baseline characteristics and

incomplete response according to Paris II criteria.

Results: A total of 434 PBC patients were identified, with a mean age of 55 years

and 89.2% females. Nearly half of patients were asymptomatic at diagnosis and

93.2% had positive anti‐mitochondrial antibodies. Almost all patients (95.6%) had

been prescribed at least one drug for PBC treatment. At the last follow‐up visit,

93.3% were under treatment of which 99.8% received UDCA. Incomplete response

to UDCA was observed in 30.7%, 35.3%, 53.7% and 36.4% of patients according to

Barcelona, Paris I, Paris II criteria and Globe score, respectively. After adjusting for

age and sex, and accordingly to Paris II criteria, the risk for incomplete biochemical
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response was 25% higher for patients with cirrhosis at diagnosis (odds ratio

[OR] = 1.25; 95% confidence interval [95%CI]: 1.02–1.54; p = 0.033) and 35% (95%

CI:1.06–1.72; p = 0.016) and 5% (OR = 1.05; 95%CI:1.01–1.10; p = 0.013) for those

with elevated gamma‐glutamyl transferase (GGT) and alkaline phosphatase (ALP).

Conclusion: A considerable proportion of patients showed incomplete biochemical

response to UDCA treatment according to Paris II criteria. Cirrhosis, elevated GGT

and ALP at diagnosis were identified as associated risk factors for incomplete

response. Early identification of patients at risk of incomplete response could

improve treatment care and guide clinical decision to a more careful patient

monitorization.

K E Y W O R D S

Barcelona, GLOBE, Paris, PBC, predictors, primary biliary cholangitis, response, score, UDCA,

ursodeoxycholic acid

INTRODUCTION

Primary biliary cholangitis (PBC) is a chronic inflammatory autoim-

mune cholestatic liver disease. When untreated, PBC frequently pro-

gresses to fibrosis, end‐stage biliary cirrhosis, hepatic failure,

hepatocellular carcinoma and premature death.1–3 PBC is considered a

rare condition, with incidence rates ranging from 0.33 to 5.8 per

100,000 inhabitants/year and prevalence rates between 1.91 and 40.2

per 100.000 inhabitants. This condition affects mainly women after

40 years of age, with a female to male ratio of approximately 10 to 1.4−7

The majority of patients are asymptomatic at early stages,

although symptoms can develop later over the course of the disease,

with fatigue and pruritus being the most frequent complaints.4–6

The current standard treatment for PBC is ursodeoxycholic acid

(UDCA), which has been shown to delay disease progression and

extend liver transplant‐free survival.2,7 However, a substantial pro-

portion of patients exhibit suboptimal response to UDCA treatment,

as defined by different validated criteria. Of note, although several

established binary criteria and continuous scoring systems are rec-

ommended by European Association for the Study of the Liver (EASL)

guidelines to evaluate response to UDCA, namely Barcelona, Paris I

and II criteria, Globe and UK PBC scores, those guidelines highlight

that the two most important parameters in evaluating response to

UDCA are alkaline phosphatase (ALP) and total bilirubin level.7

Additionally, since disease stage is known to affect biochemical

response to UDCA, Corpechot et al. has distinguished Paris II as the

most adequate criteria to evaluate early‐stage patients, who repre-

sent the majority of the PBC patients.8 Furthermore, recent data

from the patient cohort of Global PBC study has demonstrated that

attaining bilirubin levels ≤0.6 � upper limit of normal (ULN) or

normal ALP are associated with the lowest risk for liver transplant or

death in patients with PBC.9 Consequently, regardless of which

criteria applied, it is clear that incomplete respondent patients are at

higher risk of disease progression, when compared to UDCA re-

spondents, although still better than non‐treated, resulting in worse

outcome and requiring additional treatments.2,7,10–12 This becomes

particularly important, since there are now available second line

treatments, such as obeticholic acid, fibrates and budesonide.5,7

Therefore, identifying patients at higher risk of incomplete

biochemical response to UDCA treatment at diagnosis may be useful

Key Summary

Summarise the established knowledge on this subject

� Primary biliary cholangitis is a liver disease that can

progress to end‐stage liver disease, with premature

death or need for liver transplantation.

� Treatment with ursodeoxycholic acid (UDCA) significantly

increases liver transplant‐free survival. However, incom-

plete response to UDCA reduces this beneficial effect.

What are the significant and/or new findings of this study?

� By evaluating prevalence and risk factors for UDCA

incomplete response through a large multicentric national

registry it was found that 53.7% of patients were

incomplete responders, according to Paris II criteria, with

cirrhosis, elevated gamma‐glutamyl transferase and

alkaline phosphatase at diagnosis as the main risk factors.

� These findings suggest that patients diagnosed at an

advanced stage should be closely monitored and might

benefit from novel therapies to improve outcomes if

incomplete response is present.
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to guide clinical and therapeutic decision making. The aim of this

study was to assess incomplete response to UDCA and identify po-

tential characteristics associated.

PATIENTS AND METHODS

This was an observational cohort study based on a prospective data

collection for newly diagnosed patients and retrospective data

collection for patients diagnosed before the creation of patient reg-

istry and still alive—Liver.pt. Liver.pt is a Portuguese nationwide

online registry database of hepatic diseases.13 Liver.pt only includes

patients under follow‐up at the time of the registry that have at least

one hepatic disease as main diagnosis. Collected data included

diagnosis, medical history, staging of hepatic disease, concomitant

hepatic diseases and comorbidities, laboratory parameters and

treatment, in real‐life context.

All Portuguese hospitals may participate in this collaborative

database and include their patients voluntarily and consecutively.

Currently there are 26 registered centres from 23 public and private

hospitals, from several Portuguese regions. To ensure that the PBC

population was representative of the entire Portuguese population, a

dynamization period was taken into account, which involved

numerous initiatives, namely explanation of the Liver.pt registry to

several centres, presentation and awareness of the project during

Portuguese Association for the Study of the Liver (APEF) congresses,

and through e‐mail and telephone contacts.

This study included all adult patients (age≥18 years) with PBC as

main diagnosis registered in Liver.pt, regardless of treatment or dis-

ease status. Data extraction comprised patients registered between

database inception (October 2014) and March 2019. The main end-

points included the evaluation of treatment response to UDCA and the

assessment of the patients' baseline characteristics associated with

incomplete response. Response to treatment after 12 months of UDCA

initiation was evaluated according to Barcelona, Paris I and Paris II

binary criteria, and Globe and UK PBC scores in line with the recom-

mendations of current European guidelines.7 Patients with a GLOBE

score of 0.30 or less were considered responders.14

All patients had given informed consent to be included in the

national database, aware that it was centrally anonymized.

Statistical analysis

Demographics, clinical, biochemical and therapeutic data were sum-

marized as categorical variables and presented as frequencies and

continuous variables were expressed as mean and standard de-

viations (SD). All analyses were conducted based only on valid an-

swers, without missing information. ULN and lower limit of normal

(LLN) from laboratory parameters were obtained from each labora-

tory analysis. Whenever ULN or LLN were unavailable the respective

ranges from a closer laboratory analysis within the same hospital was

adopted. Missing data was retrieved by the local investigator of each

centre. Transplantation free‐survival according to Globe score and

the risk of a liver transplant or liver‐related death according to UK

PBC score were estimated.14,15

A logistic regression model was used to evaluate the association

between patients' baseline characteristics with incomplete biochem-

ical response to treatment, according to Paris II criteria. Variable se-

lection in the multivariate regression model was performed through

stepwise procedure, keeping age and sex as confounding variables.

All analysis adopted a significance level of 5% and were con-

ducted in R version 4.0.3 software.16

Ethics

This registry was nationally approved by the Portuguese Data Pro-

tection Authority and all registered centres have approval from local

Ethics Committees. All patients had given written informed consent to

be included in the platform, aware that it was centrally anonymized.

RESULTS

A total of 434 patients were identified with PBC as primary diagnosis

from database inception until 10 March 2019. Mean age at diagnosis

was 55 years and 387 patients (89.2%) were female. Almost all pa-

tients (93.2%) had positive anti‐mitochondrial antibodies, 54.6%

were also positive for anti‐nuclear antibodies (ANA). Nearly half

(46.3%) of the patients were asymptomatic and 2.3% had decom-

pensated cirrhosis. Additional information about other clinical

features at diagnosis is depicted in Table 1.

The mean follow‐up time was 10.8 years (SD: 6.5). During the

follow‐up, the presence of cirrhosis was confirmed in 21.5% of pa-

tients and was suspected in 4.4% of patients. Diagnosis of cirrhosis

was confirmed by biopsy (24.1%), elastography (9.6%), clinical or

imagiological findings (55.4% or 66.3%, respectively).

The Ludwig's classification was distributed through stages 1, 2, 3,

4 with 43.4%, 28.9%, 20.4% and 7.2% of patients, respectively.

Among the 434 patients with PBC registered in the database,

191 (44.0%) presented comorbidities during follow‐up. The most

frequently observed were arterial hypertension (5.8%), Sjögren‐
Larsson syndrome (4.6%), type 2 diabetes mellitus (4.6%), dyslipi-

daemia (4.4%), arthritis (4.1%), including rheumatoid arthritis (3.0%),

hypothyroidism (3.7%), thyroiditis (3.5%), including autoimmune

thyroiditis (2.3%) and biliary lithiasis (3.0%). The presence of ascites

was documented in 3.9% of patients.

Cirrhotic patients presented significant clinical events, namely

decompensated cirrhosis (n = 4) and liver transplantation (n = 9). No

occurrence of hepatocellular carcinoma was reported among these

patients and four patients died, of which two present liver‐related

causes. Only one liver transplantation and three non‐liver‐related

deaths were reported on non‐cirrhotic patients.

At least one drug for PBC treatment was prescribed to 95.6%

(n = 415) of the patients during follow‐up with all but one treated

with UDCA. At the last follow‐up visit, 405 patients (93.3%) were still

receiving treatment for PBC. Most of them were receiving UDCA

CORTEZ‐PINTO ET AL. - 701
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(n = 404; 99.8%) with a mean treatment duration of 10.4 ± 6.9 years.

Only 9.4% (n = 38) were under concomitant therapy for PBC, with

fibrates as the most frequent combination (5.2%). The distribution of

patients according to PBC treatment is shown in Table 2.

Evolution of biochemical parameters and clinical
features

At diagnosis, 78.2% had ALP above ULN and 25.7% over 3xULN.

More than three quarters of patients had an aspartate

aminotransferase (AST) and alanine aminotransferase (ALT) above

ULN (76.2% and 75.5%, respectively) and gamma‐glutamyl trans-

ferase (GGT) was more than 1.5 times superior to ULN in 84.7%

patients. Bilirubin was superior to ULN in 19.3% of patients

(Table 3).

At the last follow‐up visit, approximately half (47.8%) of PBC

patients had an ALP within the normal range, despite treatment

initiation. Of patients with ALP values above the ULN, 48.5% had an

ALP level above 1.5xULN. The proportion of patients with liver

transaminases within normal range more than doubled from diag-

nosis to last follow‐up date while for GGT, the proportion of patients

within 1.5xULN was three times higher. The proportion of patients

with bilirubin below ULN remained stable at diagnosis and last

follow‐up (Table 3).

Besides biochemical parameters, clinical response was also

assessed. After treatment initiation, 38.6% and 28.67% of patients

with fatigue and pruritus, respectively, remained symptomatic. Also,

jaundice persisted in 13.3% of patients with this condition at base-

line. Overall, half (49.7%) of the symptomatic patients at baseline still

reported symptoms at the last follow‐up visit, including fatigue,

pruritus and jaundice.

Despite treatment initiation, 25.6% of the asymptomatic patients

at baseline developed symptoms, 13.2% developed fatigue and 7.9%

pruritus from treatment initiation to last follow‐up.

T A B L E 1 PBC patients' sociodemographic and clinical
characteristics at diagnosis—Liver.pt (N = 434)a

Characteristics Patients

Sociodemographic

Female 89.2 (387/434)

Age at diagnosis, mean (SD) 55.2 (12.8)

Age at last visit, mean (SD) 64.4 (12.8)

Clinical features

Asymptomatic 46.3 (170/367)

Pruritus 29.3 (104/355)

Fatigue 34.2 (119/348)

Hyperpigmentation 3.2 (9/283)

Jaundice 6.1 (21/345)

Xanthelasmas 1.6 (5/306)

Osteopenia 17.2 (37/215)

Osteoporosis 14.7 (34/231)

Serology

Positive AMA 93.2 (343/368)

Positive AMA‐M2 91.7 (300/327)

Positive ANA 54.6 (155/284)

Abbreviations: AMA, anti‐mitochondrial antibodies; AMA‐M2, anti‐
mitochondrial antibodies type 2; ANA, anti‐nuclear antibodies; PBC,

primary biliary cholangitis; SD, standard deviation.
aData is presented as % (n/N), unless otherwise stated.

T A B L E 2 Treatment patterns of the PBC’ patients receiving
treatment, at the last follow‐up visit

Treatment Patients, n (%)a (n = 405)

UDCA 404 (99.8)

Fibrates 21 (5.2)

Budesonide 15 (3.7)

Obeticholic acid 5 (1.2)

Abbreviations: PBC, primary biliary cholangitis; UDCA, ursodeoxycholic

acid.
aColumn add up greater than 100% because some patients received

more than one drug.

T A B L E 3 Biochemical parameters at diagnosis and at the last
follow‐up visit

Biochemical parameters At diagnosis, % (n) At last follow‐up, % (n)

ALP N = 280 N = 379

≤ULN 21.8 (61) 47.8 (181)

ULN < ALP ≤ 1.5xULN 21.8 (61) 26.9 (102)

1.5xULN < ALP ≤ 3xULN 30.7 (86) 19.8 (75)

>3xULN 25.7 (72) 5.5 (21)

ALT N = 253 N = 349

≤ULN 24.5 (62) 68.8 (240)

>ULN 75.5 (191) 31.2 (109)

AST N = 248 N = 343

≤ULN 23.8 (59) 58.9 (202)

>ULN 76.2 (189) 41.1 (141)

GGT N = 242 N = 371

≤1.5xULN 15.3 (37) 49.3 (183)

>1.5xULN 84.7 (205) 50.7 (188)

Bilirubin N = 228 N = 363

≤ULN 80.7 (184) 80.7 (293)

>ULN 19.3 (44) 19.3 (70)

Abbreviations: ALP, alkaline phosphatase; ALT, alanine

aminotransferase; AST, aspartate aminotransferase; GGT, gamma‐
glutamyl transferase; ULN, upper limit of normal.
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Response to UDCA

Among the 414 UDCA treated patients, response to the treatment

was evaluated in all the patients with available data, by the Barce-

lona, Paris I, Paris II criteria and Globe score. Incomplete response to

UDCA treatment was 30.7%, 35.3%, 53.7% and 36.4%, respectively

(Figure 1).

Transplantation free‐survival according to Globe score was 92.7

(SD: 12.6), 88.6 (SD:15.3), 76.2 (SD: 22.1) and 65.3 (SD: 25.7) at 3, 5,

10 and 15 years, respectively.

The risk of a liver transplant or liver‐related death occurring

within 5, 10, or 15 years, estimated with UK PBC score, were 3.2 (SD:

5.7), 9.3 (SD: 13.7) and 15.1 (SD: 18.5), respectively.

According to Paris II criteria, the incomplete responders group

had a slightly higher proportion of males (13.8% vs. 11.8%), a higher

proportion of patient with cirrhosis at baseline (36.2% vs. 9.3%) and a

higher proportion of patients with symptoms at baseline (62.7% vs.

51.7%), compared with responders.

We investigated whether there were any relationships between

baseline characteristics, namely, sex, age, symptoms, ANA positivity,

level of ALT, GGT, cirrhosis, ALP and bilirubin ratio, and incomplete

response according to Paris II criteria.

The univariate analysis showed that GGT>1.5xULN, presence of

cirrhosis and ALP ratio at diagnosis were independently associated

with incomplete biochemical response after 1 year of UDCA treat-

ment (Table 4).

After adjusting for sex and age at diagnosis, GGT>1.5xULN,

presence of cirrhosis and ALP ratio remained statistically significant

in the multivariate analysis. In fact, the odds of incomplete response

according to Paris II criteria was 1.25‐fold higher in patients with

cirrhosis (odds ratio [OR] = 1.25; 95% confidence interval [95%

CI]:1.02–1.54; p = 0.033), 1.35 times higher for patients with

GGT >1.5xULN (OR = 1.35; 95%CI:1.06–1.72; p = 0.016) and 5%

higher for an unit increase of ALP ratio (OR = 1.05; 95%CI:1.01–1.10;

p = 0.013) at diagnosis (Figure 2).

A sensitivity analysis was also performed in order assess the

factors associated with incomplete response excluding cirrhotic pa-

tients. In this population, the ALP and bilirubin ratio were indepen-

dently associated with incomplete biochemical response to UDCA,

according to Paris II criteria in a multivariate analysis (Figure 3).

100%

90%
30.7%

69.3%

35.3%

64.7%

53.7%

46.3% 63.6%

36.4%80%

70%

60%

50%

40%

20%

0% Barcelona
(N=283)

Complete responders to UDCA Incomplete responders to UDCA

Paris I
(N=241)

Paris II
(N=257)

Globe score
(N=88)

10%

30%

F I G U R E 1 Response to UDCA treatment, according to

Barcelona, Paris I and Paris II criteria and Globe score. UDCA,
ursodeoxycholic acid

T A B L E 4 Univariate analysis of baseline characteristics
associated with incomplete biochemical response to UDCA,

according to Paris II criteria

Baseline characteristic

Univariate analysis

OR 95%CI p‐value

Sex—male 0.87 0.32–2.36 0.058

Age >45 0.80 0.35–1.83 0.162

Asymptomatic 0.70 0.34–1.46 0.037

Presence of cirrhosis at diagnosis—Yes 4.76 1.53–14.85 0.622

ANA—positive 0.69 0.34–1.38 0.037

ALT ≥2xULN 1.41 0.69–2.87 0.407

GGT >1.5xULN 6.37 1.96–20.61 0.027

ALP ratioa 1.59 1.23–2.04 0.028

Bilirubin ratioa 1.04 0.78–1.40 0.155

Abbreviations: ALP, alkaline phosphatase; ALT, alanine

aminotransferase; ANA, antinuclear antibodies; GGT, gamma‐glutamyl

transferase; OR, odds ratio; UDCA, ursodeoxycholic acid; ULN, upper

limit of normal; 95%CI, 95% confidence interval.
aALP and bilirrubin were analysed as multiples of the upper reference

level in the laboratories that measured them.

Variable OR 95%CI pvalue

Age < 45y
(Yes vs. No)

Cirrosis
(Yes vs. No)

GGT>1.5ULN
(Yes vs. No)

ALP ratio

Sex (M vs. F)

1.03 0.767

0.750

0.033

0.71 1.0 1.41 2.0

0.016

0.013

[0.86;1.24]

[0.82;1.31]

[1.02;1.54]

[1.06;1.72]

[1.01;1.10]

1.04

1.25

1.35

1.05

F I G U R E 2 Multivariate analysis of incomplete biochemical
response to UDCA, according to Paris II criteria. ALP, alkaline
phosphatase; GGT, gamma‐glutamyltransferase; OR, odds ratio of

incomplete response; ULN, upper limit of normal; y, years; 95%CI,
95% confidence interval
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DISCUSSION

The results of this study shows that the proportion of incomplete

biochemical response to UDCA depends on the criteria adopted, with

a proportion of 30.7% incomplete response according to Barcelona

criteria, 35.3% according to Paris I criteria, 53.7% according to Paris

II criteria and 36.4% according to the Globe score. These results were

expectable since Paris II criteria involves response to three

biochemical parameters, while Globe score includes more parameters

and Barcelona only evaluates ALP. Also, Paris II has lower thresholds

when compared to Paris I criteria, particularly in ALP and AST pa-

rameters. The proportion of incomplete responders was in line with

previously published studies.8,14,17,18 Current PBC guidelines argue

that ALP alone is not powerful enough to evaluate response to

UDCA, thus recommending the evaluation of both ALP and total

bilirubin.7 In fact, Paris II criteria, with decreased cut‐off values for

ALP and AST when compared to Paris I, was able to accurately

predict long‐term survival, with higher performance and specificity.8

Therefore, this study estimates that more than half of patients

treated with UDCA are incomplete responders to treatment, ac-

cording to Paris II criteria. This percentage would most probably be

even larger, if the new treatment targets of Global PBC were used of

bilirrubin <0.6xULN and normal ALP.9

Several baseline characteristics were tested to ascertain which

were associated with incomplete response according to Paris II

criteria. This study showed that, when controlled for age and sex,

cirrhosis, elevated GGT and degree of ALP elevation at diagnosis,

were significantly associated with incomplete response, after 1 year

of treatment with UDCA. All other characteristics, such as absence of

symptoms at baseline, positive ANA and ALT level and increased

bilirubin were not associated with incomplete response.

The presence of cirrhosis at diagnosis is a sign of advanced liver

disease, which is a known cause for diminished treatment response to

UDCA.19 Also, an elevated GGT at diagnosis may reflect cholestatic

liver injury, a recognized early marker for PBC that was found to

predict a poorer treatment response.7,20 This finding corroborates a

previous study that identified GGT as a predictor to disease pro-

gression.21 Also, Gerussi et al, found that higher serum levels of GGT

were associated with a worse prognosis in PBC patients.22 Regarding

bilirubin, in the sensitivity analysis (excluding patients with cirrhosis),

it becomes a predictor of incomplete response, what was not the case

in the general group. This is probably because very slight changes of

bilirubin levels become more obvious.

The results of the multivariate analysis showed that age and sex

were not significantly associated with incomplete response to

treatment. Previous published studies have established that patients

diagnosed at a younger age had a higher risk for treatment failure,

unlike the results we report.20,23,24 Another study found that older

age at diagnosis was an independent predictor of mortality.19

Whichever is the true influence of age at diagnosis, PBC is an

asymptomatic disease and only suspected after routine liver tests,

therefore it is possible that our cohort had a delayed diagnosis,

making age at diagnosis a misleading variable, which would explain

the absence of significance in both univariate and multivariate anal-

ysis.25 Other explanation would be that younger patients are likely to

present with a more severe disease, possibly related to ductopenic

phenotype, which is resistant to UDCA treatment.23

We did not find male sex to have a negative association with

response to treatment19,24, what is in line with Global PBC findings.23

Among possible explanations to this observation, one might be that

male patients are less frequently diagnosed, resulting in an insuffi-

cient power in the sample to detect a difference; another one would

be that male patients develop less frequent and/or less severe

symptoms thus remaining undiagnosed until a more advanced dis-

ease stage, consequently associated with a worse treatment

response.23,24,26

Possibly due to the long course of PBC, several previously pub-

lished studies have investigated surrogate markers for serious clinical

consequences of PBC, such as portal hypertension, oesophageal

varices, hepatocellular carcinoma, liver transplantion or

death.8,17,20,23

As previously mentioned, earlier studies have investigated the

association between symptoms and biochemical markers with overall

or transplant‐free survival.17,18,23 However, our cohort reported low

proportions of both events, preventing this type of analysis. With a

longer follow‐up of patients in Liver.pt it will be possible to demon-

strate other surrogate markers for overall or transplant‐free survival

in PBC.

All data analysed in this study was retrieved from Liver.pt. Even

though it is a voluntary registry database, which may not report all

affected patients from all available centres and might have some

degree of missing information, we consider that it has no referral

bias, since in Portugal, it is generally established that PBC patients

are referred to specialized consultation. Also, we believe that this

sample represents the large majority of Portuguese PBC patients. In

fact, general PBC prevalence is described between 1.91 and 40.2 per

Variable OR 95%CI pvalue

Sex (M vs. F)

ALP ratio

Bilirubin ratio

Age < 45y
(Yes vs. No) 0.451

0.468

0.014

0.047

[0.88;1.34]

[1.85;1.43]

[1.01;1.13]

[1.01;1.81]

1.09

1.10

1.07

1.35

0.71 1.0 1.41 2.0

F I G U R E 3 Sensitive analysis: result of the multivariate analysis
of incomplete biochemical response to UDCA, according to Paris II

criteria excluding cirrhotic patients. ALP, alkaline phosphatase; OR,
odds ratio of incompleteresponse; ULN, upper limit of normal; y,
years; 95%CI, 95% confidence interval
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100,0007; since Portuguese population is around 10,000,000, the

434 included patients represent, in the worst‐case scenario 1/10 of

all Portuguese patients.

One of the major advantages of this study is that it collected data

from a national registry. Although it could be arguable,27 PBC is still

generally considered a rare disease.7,28 As a result, the best way to

deal with the uncertainty commonly found in rare diseases care is to

systematically collect data to answer the lack of solid evidence.29

Liver.pt is the Portuguese reference registry for liver diseases that

collects information directly from individual patients under follow‐up

by hepatologists. As PBC is a disease with a long clinical course and

often presents slow progression, other study designs, such as spe-

cifically designed observational studies with delimited periods for

each phase, may fail to obtain relevant information.

Another major advantage of studies based in patient registry is

that data derives from a real‐world context, reflecting current clinical

practice and including several different types of patients.30 Registries

also promote collaborative networking and knowledge sharing be-

tween clinical teams, leading to a better patient care and promoting

efficient public health interventions.31

In summary, this study provides insightful information about the

current landscape of PBC patients in Portugal. Although almost every

patient was under treatment with UDCA, a considerable proportion

had an incomplete biochemical response. Presentation with cirrhosis,

elevated GGT and higher ALP at diagnosis, possibly indicating a more

severe disease, were associated with worse treatment response,

potentially leading to liver‐related death or transplantation. Conse-

quently, patients with evidence of cirrhosis, should have a much

closer follow‐up, being evaluated at 6 months of treatment, and if the

response is incomplete they should be referred to a liver trans-

plantation centre, in order to have an early liver transplantation

whenever it will be needed. Altogether, these findings highlight the

importance of careful evaluation of therapy response. While previ-

ously the absence of complete response did not change the man-

agement, since there were no alternative treatments, with the

availability of second‐ and third‐line effective treatments, this is no

longer true, and these patients need a closer follow‐up based on

strict validated criteria to prevent liver related complications.
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