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ARTICLE INFO ABSTRACT
Article History: Introduction and objectives: Little is known about primary biliary cholangitis (PBC) in non-whites. The pur-
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demographics, clinical features and treatment outcomes of Brazilian patients with PBC.
Results: 562 patients (95% females, mean age 51 & 11 years) with PBC were included. Concurrent autoim-

Is(ey Vf’ords" " mune diseases and overlap with autoimmune hepatitis (AIH) occurred, respectively, in 18.9% and 14%. After
coring systems a mean follow-up was 6.2 + 5.3 years, 32% had cirrhosis, 7% underwent liver transplantation and 3% died of
Ethnic Origin . o . . . o .
Epidemiology liver-related causes. 96% were treated with ursodeoxycholic acid (UDCA) and 12% required add-on therapy
with fibrates, either bezafibrate, fenofibrate or ciprofibrate. Response to UDCA and to UDCA/fibrates therapy
Abbreviations: PBC, primary biliary cholangitis; AIH, autoimmune hepatitis; UDCA, * Corresponding author.
ursodeoxycholic acid; ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, E-mail address: guilhermegrossi@terra.com.br (G.G.L. Can¢ado).

aspartate aminotransferase; AMA, anti-mitochondrial antibodies; GGT, gamma-gluta-
myltransferase; ULN, upper limit of normality; IQR, interquartile range; PPAR, peroxi-
some proliferator-activated receptor
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varied from 39%-67% and 42-61%, respectively, according to different validated criteria. Advanced histologi-
cal stages and non-adherence to treatment were associated with primary non-response to UDCA, while
lower baseline alkaline phosphatase (ALP) and aspartate aminotransferase (AST) levels correlated with better

E;i?&br ?tze responses to both UDCA and UDCA/fibrates.

Bezafibrate Conclusions: Clinical features of PBC in highly admixed Brazilians were similar to those reported in Cauca-
Real life sians and Asians, but with inferior rates of overlap syndrome with AIH. Response to UDCA was lower than
Brazil expected and inversely associated with histological stage and baseline AST and ALP levels. Most of patients

benefited from add-on fibrates, including ciprofibrate. A huge heterogeneity in response to UDCA therapy

according to available international criteria was observed and reinforces the need of global standardization.
© 2021 Fundacién Clinica Médica Sur, A.C. Published by Elsevier Espafia, S.L.U. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

1. Introduction

Primary biliary cholangitis (PBC) is a chronic cholestatic liver dis-
ease of unknown etiology which has a variable rate of progression
towards cirrhosis and end-stage liver disease. PBC predominantly
affects middle-aged women and is usually associated with several
extra-hepatic autoimmune disorders. The incidence and prevalence
rates have been estimated at 0.9 to 5.8 and 1.91 to 40.2 per 100,000
people in Europe, North America, Asia and Australia [1]. The disease
is thought to be rare in Latin America and Africa. Previous studies
have shown that PBC may have a more aggressive course in Hispanics
and African Americans, suggesting that genetic background may
modulate biological processes related to the clinical expression and
progression of the disease [2,3].

Little is known about PBC affecting subjects with heterogeneous
genetic backgrounds [4]. Brazil has a population of a highly admixed
origin, with varying proportions of Amerindian, African, and Euro-
pean genetic ancestries, shaped by local historical interactions with
migrants brought by the slave trade, European settlement, and indig-
enous populations [5]. In order to gather data on clinical features and
treatment outcomes of PBC in the country, the Brazilian Society of
Hepatology sponsored a multicenter cooperative consortium named
as Brazilian Cholestasis Study Group comprised by investigators from
both academic and community-based institutions who manage and
treat patients with cholestasis, including PBC. This paper presents the
results of real-world data concerning the clinical phenotype and
treatment outcomes of PBC in Brazil.

2. Material and methods
2.1. Study population

The study population included adult (> 18 years old) patients
who were diagnosed with PBC between January 1st, 1992 and
December 31st, 2019 in 28 different hepatology centers throughout
the country. All procedures were conducted in accordance with the
ethical standards of the Helsinki Declaration and the study was
approved by the Federal University of Minas Gerais Ethics Commit-
tee Board (CAAE 98627218.6.1001.5149). The diagnosis of PBC was
considered if the patient fulfilled at least two of the following diag-
nostic criteria as recommended by the American Association for the
Study of Liver Disease guidelines: (i) positive serology for anti-mito-
chondrial antibodies (AMA); (ii) persistent increase of the serum
alkaline phosphatase (ALP) levels; and (iii) liver histology compati-
ble with PBC [6]. Autoimmune hepatitis (AIH) and PBC overlap syn-
drome was considered if patient satisfied the Paris criteria [7].
Patients in whom the diagnosis could not be confirmed or who had
another etiology of liver disease were excluded. AMA status was
assessed by indirect immunofluorescence. All AMA positive patients
had titers > 1:40. Liver histology specimens were available for all
patients with AMA negative-PBC.

2.2. Data collection

Each researcher was asked to identify all PBC patients that have
been followed in their Liver Center at the time of the survey, without
any selection or exclusion whatsoever, and to fill-in a standardized
database provided by the Brazilian Cholestasis Study Group, which
was reviewed by two independent investigators (GGLC, CAC). Clinical
data obtained from medical records included: sex, age at diagnosis,
year of diagnosis, year of first symptoms or first biochemical changes,
last date of follow-up, liver histology (fibrosis was staged according to
the Ludwig system), extra-hepatic manifestations, AMA status, serum
liver biochemistry, ursodeoxycholic acid (UDCA) and/or fibrate treat-
ment, liver decompensation (ascites, variceal bleeding, hepatic
encephalopathy, spontaneous bacterial peritonitis), transplantation
and death. Data on liver enzymes, such as alanine aminotransferase
(ALT), aspartate aminotransferase (AST), gamma-glutamyltransferase
(GGT) and ALP, were collected at diagnosis and 6 months to 5 years
after treatment, when available. Biochemical results were normalized
by upper limit of normality (ULN) of each laboratory in order to
homogenize the interpretation of the data. The considered standard-
ized daily dose of UDCA for PBC treatment was 13—15 mg/kg of body
weight [6]. The response to treatment either to UDCA or fibrates was
analyzed according to the Barcelona, Paris I and II, Toronto and POISE
trial criteria [8—12]. Treatment compliance was determined at the
physician’s discretion as regular, irregular or sporadic use. The thresh-
old for regular use was defined as taking > 80% of pills, whereas a rate
< 80% indicated irregular adherence. Sporadic use was considered in
patients who randomly took the medication [13]. The duration of fol-
low-up was defined as the interval between the diagnosis and the last
visit or the date of liver transplantation or death. Baseline ALP and
AST levels therapy were compared to treatment response adjusted for
compliance, according to those aforementioned criteria.

2.3. Statistical analysis

Statistical analysis was performed using SPSS 25.0 software (IBM,
USA). Continuous variables distribution was assessed by Shapiro-Wilk
test, and those with Gaussian distribution were expressed as mean and
standard deviation, or as median and interquartile range (IQR) if skewed
distribution. Categorical variables were expressed as absolute number
and percentage. Univariate analysis was performed using chi-square or
Fisher exact test, as appropriate, for categorical variables. Continuous
variables were analyzed by the Student t-test or Mann-Whitney U-test,
according to the distribution. Pairwise deletion was applied to missing
data. P-values < 0.05 were considered statistically significant.

3. Results
3.1. Patient Characteristics
A total of 562 patients with PBC were included in this study. Clini-

cal and laboratory features of the study population are summarized
in Table 1. Eighty patients (14.2%) had overlap syndrome with AIH
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Table 1
Brazilian primary biliary cholangitis cohort characteristics

Variable Overall (N =482)
Age at diagnosis, years + SD 51.1+114
Age at first symptoms, years &+ SD 48.6 +12.6
Female 95.4%
AMA-positive 82.8%
ANA-positive 72.1%
Asymptomatic 35%
Pruritus 48%
Fatigue 38.4%
Coexistent autoimmune disease

Hashimoto's thyroiditis 18.9%
Sjogren syndrome 7.9%

CREST syndrome 5.6%
Rheumatoid arthritis 4.6%

ALP X ULN, mean + SD 3.7+3.0
GGT X ULN, mean =+ SD 11.8+123
AST X ULN, mean + SD 26+20
ALT X ULN, mean + SD 28+25
Baseline total bilirubin, mean + SD 22+63
Histological disease stage, n (%) 326 (67.6%)
Inconclusive 44 (13.5%)
Stage | 73 (22.4%)
Stage Il 96 (29.5%)
Stage III 68 (20.7%)
Stage IV 45 (13.8%)
Follow up time, years + SD 62+53
Cirrhosis 32.8%
Esophageal/gastric varices 32.2%
Liver-related decompensation during follow up

Ascites 14.8%
Variceal bleeding 7.6%
Encephalopathy 7.6%
Spontaneous bacterial peritonitis 2.7%
Treatment with UDCA 95.9%
Treatment with UCDA + fibrates 12%

Liver transplantation during follow up 6.6%
Overall deaths 7.5%
Liver-related deaths 41.6%
Deaths post-transplant 12.5%

Data are expressed as absolute number/data available (percentage). SD:
standard deviation; n = number; AMA: anti-mitochondrial antibodies;
ANA: anti-nuclear antibody; ALP: alkaline phosphatase; GGT: gamma-
glutamyltransferase; AST: aspartate aminotransferase; ALT: alanine ami-
notransferase; UDCA: ursodeoxycholic acid.

according to Paris criteria and were excluded from outcome analyses.
The majority of subjects were middle-aged women (95%; mean age
51 & 11 years) with classical symptoms of pruritus and/or fatigue,
which were observed in 65% of the patients. Mean time to diagnosis,
considering time between first symptoms or biochemical changes
and definite diagnosis, was 2.5 years. The prevalence of AMA was
82.8%, while anti-nuclear antibody was found in 72.1%. Liver pathol-
ogy at diagnosis was available for 326 patients (67.6%). One third of
them had PBC stage III or IV according to Ludwig classification [14].
After a mean follow-up of 6.2 + 5.3 years, 32% of the subjects had
clinical, laboratory or imaging evidence of cirrhosis. Esophageal

Table 2
Response to ursodeoxycholic acid treatment according to different criteria
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varices were present in one third of the patients. Requirement for
liver transplantation and liver-related deaths were observed in 6.6%
and 3.2% of the patients, respectively. Hepatocarcinoma was diag-
nosed in 1.9% of the subjects. Hashimoto's thyroiditis (18.9%) was the
most common coexistent autoimmune disease, though Sjogren syn-
drome (7.9%), CREST syndrome (5.6%) and rheumatoid arthritis (4.6%)
were also frequently reported.

Ninety six per cent of the patients were treated with UDCA in a
mean dose of 13 + 2.6 mg/kg/day. The remaining subjects were
UDCA intolerant due to bloating and diarrhea. Treatment compliance
was considered regular, irregular and sporadic, respectively, in 81%,
18% and 1% of them. None of the patients required drug discontinua-
tion due to side effects. Fifty-nine patients (12%) were treated with
fibrates in association with UDCA due to an inadequate response to
UDCA, 14% of them had cirrhosis. Overall, 47.5%, 47.5% and 5% of the
patients used ciprofibrate (mean dose = 95.4 + 14.6 mg/day), bezafi-
brate (mean dose = 358 + 82 mg/day) and fenofibrate (mean
dose = 167.7 + 40.8 mg/day), respectively. Mean time between start-
ing UDCA and adding fibrates was 19.7 months. Data on adverse
events or temporary discontinuation were not available for fibrates
analysis. Forty-five patients (92%) reported regular treatment compli-
ance to UDCA and fibrates therapies.

3.2. Response to UDCA treatment

Response to UDCA treatment was assessed in all patients based on
the availability of laboratory parameters and varied from 39 to 67%
according to the different criteria (Table 2). Lower rates of response
were observed using Paris II criteria. Advanced histological stages
were associated with non-response according to Paris I, Il and POISE
criteria, while non-adherence to treatment was associated with treat-
ment failure using the Toronto and Barcelona criteria (Table 2). We
also evaluated efficacy of UDCA by different criteria stratified by pre-
treatment ALP levels (> 3 X ULN vs < 3 X ULN) at baseline. When
using all available criteria, patients with baseline ALP < 3 X ULN pre-
sented a statistically better response to UDCA when compared to
their counterparts with higher levels of ALP before treatment
(Table 3). Similarly, we observed a strong inverse relationship
between AST > 2 X ULN and response to treatment to all but the Bar-
celona criteria (Table 3).

3.3. Response to fibrate treatment

Overall rates of response to combined therapy of UDCA and
fibrates according to different criteria are reported in Table 4 and
varied from 42-61%. Response rates did not differ according to
stage of fibrosis, adherence to treatment and at 2 years follow-up
(data not shown). Response rates were higher in those subjects
with baseline AST < 2 X ULN and baseline ALP < 3 X ULN, but the
difference was statistically significant only with the use of Paris I
criteria (Table 3). Differently, ALT level (> 2 X ULN or < 2 X ULN) at
baseline was not able to predict response to fibrates by any criteria
(data not shown).

Response Criteria Overall Ludwig Staging Adherence to Treatment
Available data ~ Cohort Response ~ 0-2 3-4 P-value  Yes No P-value
Toronto 263 161 (61.2) 84/131(64.1) 36/69(52.2)  0.101 130/194 (67.0)  22/55(40.0) <0.001
Barcelona 315 194 (61.6) 100/153 (65.4)  46/83(55.4) 0.133 149/228 (65.4)  33/68(48.5) 0.012
Paris 318 190 (59.7) 103/156 (66.0)  40/83(48.2)  0.007 140/230(60.9) 37/69(53.6) 0.283
Paris II 318 125(39.3) 71/156 (45.5) 24/83(28.9) 0.013 91/230(39.6) 23/69(33.3)  0.350
POISE-Trial 318 213(67.0) 118/156 (75.6)  44/83(53.0)  <0.001 159/230(69.1)  41/69(59.4)  0.133

Data are expressed as absolute number/available data (percentage). Chi-square test was performed.
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Table 3
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Comparison of response to ursodeoxycholic acid and fibrates by different criteria stratified by alkaline phosfatase and aspartate aminotransfer-

ase/upper limit of normality ratios at pre-treatment baseline.

1 year follow-up after UDCA

Alkaline phosphatase

Aspartate aminotransferase

Response Criteria <3 >3 OR (95%CI) P-Value <2 22 OR (95%ClI) P-Value
Toronto 135(77.1)  40(29.0) 3.11(2.32-4.16)  <0.001 123(77.4) 56(354) 2.36(1.86-2.99) <0.001
Barcelona 95 (54.3) 97(70.3)  0.67(0.50-0.89) 0.004 101(64.3) 92(59.0) 1.12(0.89-1.40) 0.330
Paris-1 131(753) 54(39.1) 2.27(1.75-2.93) <0.001 128(81.0) 61(38.6) 2.37(1.88-2.93) <0.001
Paris-II 97 (55.7) 23(16.7)  3.12(2.13-4.59)  <0.001 97 (61.4) 27(17.1)  3.13(2.21-443)  <0.001
POISE trial 127(72.6) 81(58.7)  1.39(1.09-1.78) 0.010 125(78.6) 87(55.4)  1.64(1.33-2.02) <0.001
1 year follow-up after UDCA + fibrates
Alkaline phosphatase Aspartate aminotransferase

Response Criteria <3 >3 OR (95%CI) P-Value <2 22 OR (95%ClI) P-Value
Toronto 16 (64.0) 2(25.0) 3.6(0.85-15.3) 0.101 15(65.2) 3(30.0) 2.8 (0.87-8.99) 0.126
Barcelona 14 (56.0) 3(37.5) 1.8 (0.5-6.23) 0.438 13 (56.5) 4(40.0) 1.6 (0.55-4.62) 0.465
Paris-1 20(80.0) 1(12.5) 12.2(1.7-88) 0.001 18(78.3) 3(30.0) 4.1(1.29-12.92) 0.016
Paris-II 14 (53.8) 1(12.5) 5.5(0.8-40.1) 0.053 13 (54.2) 2(20.0) 3.2(0.78-12.73) 0.128
POISE trial 15 (60.0) 3(37.5) 2.0(0.6-7) 0.418 15(65.2) 3(30.0) 2.8 (0.87-8.99) 0.126

OR, odds ratio; CI, confidence interval; UCDA, ursodeoxycholic acid. Data are expressed as absolute number (percentage). Chi-square test was

performed.

4. Discussion

Little is known about PBC in non-white subjects who have been
underrepresented historically in clinical trials. The Brazilian popula-
tion presents a highly diverse ancestry with varying percentages of
Caucasoid, Negroid and Amerindian ancestries not amenable to race
self-classification or further characterization based on expression of
morphological traits such as skin color [15]. In this study, we
addressed clinical features, disease progression and real-world
response to treatment in a unique highly admixed multicenter cohort
of Brazil. Previous studies assessing non-whites from North America
revealed that African Americans and Hispanics may have a more
aggressive disease compared with their Caucasian counterparts [2,3].
Lower 1-year survival and higher in-hospital mortality was also
reported in African Americans in at least two other studies, possibly
due to delayed diagnosis and lower access to treatment with UDCA
[16—19]. In addition, features of overlap syndrome of AIH and PBC,
higher rates of decompensation over time and lower response to
UDCA were also more likely to be observed in Hispanics [3]. In the
present study, clinical features of PBC, including demographics and
disease presentation, were similar to those previously reported
worldwide, except for a higher female-to-male ratio (21:1), longer
time to diagnosis, remarkable frequency of advanced PBC and lower
AMA reactivity [1,6,20]. These findings may be explained by an
under-recognition of the disease in Brazil, a variability of AMA testing
practices throughout the country, as well as by referral bias or even a
different disease phenotype in Latin America.

Treatment with UDCA has been shown to improve serum liver
biochemistry, delay histological progression and increase transplant-
free survival [1,9,21,22]. Response to UDCA in our cohort was lower

Table 4
Overall response to fibrates treatment at 1 year according to different
criteria.

Response Criteria Response at 1 year

Available data(n)  Cohort Response n (%)

Toronto 36 20 (55.5)
Barcelona 36 19(52.7)
Paris-1 36 22 (61.1)
Paris-2 36 15(41.7)
POISE trial 36 21(58.3)

than expected using different international criteria, but, as previously
reported, response to therapy correlated to baseline AST and ALP lev-
els and histological stage of PBC [23]. Interestingly, the proportion of
patients with symptomatic disease at diagnosis was higher than
observed in other cohorts [24]. Most of our patients had baseline
symptoms of fatigue and/or pruritus, which were previously associ-
ated with a more aggressive disease, lower response to UDCA, as well
as higher progression to cirrhosis and its complications [24]. We also
demonstrated that adherence to treatment is a crucial point to be
analyzed in real life studies since it directly impacts biochemical
response at all times. Furthermore, the previously reported overex-
pression of overlap syndrome of AIH and PBC in US non-whites was
not observed in our population with a highly heterogeneous genetic
background [3]. Nonetheless, the prevalence of AIH-PBC overlap syn-
drome was similar to the rates described in the literature (10-15%)
[25]. Finally, a low rate of hepatocellular carcinoma (HCC) was
observed, further confirming that there is a significant difference in
HCC incidence between viral and autoimmune liver diseases [26].

Since obeticholic acid is not approved in Brazil as second-line treat-
ment of PBC, most of the subjects with non-response to UDCA were
switched to off-label add-on therapy with fibrates. Previous studies
have described significant decrease in ALP associated with bezafibrate
and fenofibrate treatment [27—31]. To the best of our knowledge, this
is the first study to report ciprofibrate use in PBC. The majority of our
patients achieved biochemical response independently of the fibrate
chosen. This finding is extremely relevant, since whereas most com-
mercially available fibrates, including fenofibrate and ciprofibrate, spe-
cifically activate PPARc, bezafibrate is a pan PPAR-agonist, activating
all three PPAR subtypes (o, y and &) at comparable doses [32]. In this
way, clinical implications of this differential PPAR selectivity in PBC
remain undefined and seems not to be relevant. Furthermore, the
addition of fibrates appeared to induce the strongest beneficial effect
in patients with baseline ALP < 3 X ULN and AST < 2 X ULN, probably
reflecting lower severity of biliary and hepatic injury. Interestingly,
this difference is not observed when using obeticholic acid as an add-
on treatment, which induced durable improvements in markers of
hepatic injury and cholestasis, regardless of baseline ALP and total bili-
rubin levels, in a subanalysis of the POISE trial [33].

This is the first study to describe PBC characteristics and response
to treatment in an unique large and genetically diverse Brazilian
cohort. However, some limitations which are inherent of retrospec-
tive study designs should be taken into consideration. The sample
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size was limited by missing data, especially for the analyses involving
biochemical response. In order to optimize sample representative-
ness during analysis, we performed pairwise deletion of missing
data. In addition, heterogeneity in the availability of AMA and its dif-
ferent assessment methods between participating centers may also
have influenced the rates of AMA positivity and the proportion of
patients with liver histology evaluation. Furthermore, data on
adverse events or temporary discontinuation were not available for
safety evaluation of fibrates.

5. Conclusions

In summary, clinical and laboratory features of PBC in Brazilians
are similar to those previously reported in Caucasian and Asian sub-
jects, with lower rates of AIH-PBC overlap syndrome. Response to
UDCA is lower than expected and is inversely associated with histo-
logical stage, adherence to treatment and baseline AST and ALP lev-
els. On the other hand, most of the patients unresponsive to UDCA
benefited from an add-on therapy with different marketed fibrates in
Brazil, including bezafibrate, fenofibrate and the less studied ciprofi-
brate. Finally, our work sheds light on the huge heterogeneity
between prognostic scores and the need for a global standardization.
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