
67

The article can be used under the CC BY-NC-ND 4.0 license
© Eco-Vector, 2025

Vol. 3 (2) 2025
Acta Universitatis Dentistriae 

et Chirurgiae MaxillofacialisSCIENTIFIC RESEARCH

Original Study Article
DOI: https://doi.org/10.17816/uds682920	 EDN: YYZVHO

Impact of Primary Biliary Cholangitis Severity 
on Oral Health Status
Anna R. Khokhlova1, Natalia S. Robakidze1, Karina L. Raykhelson2, Margarita V. Klur1

1	 North-Western State Medical University named after I.I. Mechnikov, Saint Petersburg, Russia;
2	 Saint Petersburg State University, Saint Petersburg, Russia

ABSTRACT
BACKGROUND: Primary biliary cholangitis (PBC) is a chronic immune-mediated liver disease predominantly affecting 
women (prevalence: 2–40 cases per 100,000 population). It is often accompanied by xerostomia and marked oral changes. 
The pathogenetic mechanisms linking oral pathology and autoimmune liver disease remain poorly investigated.
AIM: This work aimed to correlate the pattern of oral changes in patients with PBC with disease duration, stage, and clinical-
course characteristics.
METHODS: Forty-eight women aged 43 to 69 years with confirmed PBC were examined. Disease stage (early or advanced) 
was determined using laboratory data and transient elastography. Oral assessment included clinical dental examination, 
radiography, evaluation of salivary gland function (sialometry, salivary pH measurement, ultrasonography), and detection of 
key periodontopathogens via polymerase chain reaction. Statistical analysis was conducted using R software with regres-
sion modeling.
RESULTS: Advanced-stage PBC was identified in 52% of cases; xerostomia was present in 68.75%. Liver stiffness was posi-
tively correlated with xerostomia severity (τ = 0.54, p < 0.001), periodontitis stage (τ = 0.56, p < 0.001), and oral-hygiene 
status as well as the number of identified periodontopathogens. More severe oral abnormalities were observed with longer 
disease duration. Gamma-glutamyltransferase and alanine aminotransferase levels showed positive correlations with xe-
rostomia and periodontitis severity.
CONCLUSION: Oral abnormalities in patients with PBC are closely associated with disease severity, duration, and liver 
function biomarkers. These changes may serve as supplementary clinical indicators of disease progression and support the 
need for a multidisciplinary approach to management.
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АННОТАЦИЯ
Обоснование. Первичный билиарный холангит — хроническое иммуно-опосредованное заболевание печени, наблю-
дающееся преимущественно у женщин (распространенность 2–40 случаев на 100 тыс. населения), которое сопро-
вождается развитием ксеростомии и выраженных изменений полости рта. Патогенетические аспекты взаимосвязи 
стоматологической патологии и аутоиммунного заболевания печени мало изучены. 
Цель — сопоставить характер изменений в полости рта при первичном билиарном холангите с длительностью, стади-
ей и особенностями течения заболевания печени.
Методы. Обследовано 48 женщин с подтвержденным диагнозом первичного билиарного холангита в возрасте от 43 
до 69 лет. Стадию заболевания (ранняя, поздняя) устанавливали на основании лабораторных данных и результатов 
транзиторной эластометрии печени. Анализ состояния полости рта включал клинический стоматологический осмотр, 
рентгенологическое исследование, оценку функции слюнных желез (сиалометрия, измерение рН слюнных желез, уль-
тразвуковое исследование слюнных желез), диагностику основных пародонтопатогенов методом полимеразной цеп-
ной реакции. Статистический анализ проводился в программной среде «R» с применением моделей регрессии.
Результаты. В 52% наблюдений установлена поздняя стадия первичного билиарного холангита, у 68,75% больных 
отмечена ксеростомия. Установлена прямая корреляция между жесткостью печени и степенью ксеростомии (τ=0,54, 
p <0,001), стадией пародонтита (τ=0,56, p <0,001), а также гигиеническим состоянием рта и количеством выявленных 
пародонтопатогенов. Более тяжелые стоматологические нарушения регистрировались при большей давности заболе-
вания. Уровни гамма-глутамилтрансферазы и аланинаминотрансферазы положительно коррелировали с показателя-
ми ксеростомии и тяжестью пародонтита.
Заключение. Нарушения в полости рта при первичноv билиарноv холангитt тесно связаны с тяжестью и длительно-
стью основного заболевания, а также с лабораторными показателями функции печени. Эти изменения могут исполь-
зоваться как дополнительные клинические маркеры, отражающие прогрессирование первичного билиарного холанги-
та и необходимость комплексного междисциплинарного подхода к лечению.
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BACKGROUND
Primary biliary cholangitis (PBC) is a granulomatous, 

non-suppurative, destructive cholangitis that develops 
as a result of immune-mediated injury to the biliary 
epithelium of small intrahepatic bile ducts, leading to 
cholestasis and progressive fibrosis up to the terminal 
stage of biliary cirrhosis. Although PBC is considered 
a relatively rare disease, it nevertheless poses a sig-
nificant public health challenge [1]. According to various 
studies, the global incidence of PBC is steadily increas-
ing, with prevalence ranging from 1.9 to 58 cases per 
100,000 population [2–4].

PBC is diagnosed predominantly in women, account-
ing for up to 95% of cases, most commonly between 
the ages of 50 and 65 years. Given global demographic 
trends characterized by population aging and the rising 
prevalence of autoimmune disorders in recent decades, 
there is a reasonable assumption that the frequency of 
PBC detection will continue to increase [5–7].

Since PBC, as well as the associated Sjögren syn-
drome (SS)  [8–10], is accompanied by xerostomia  [11], 
pathological changes develop in the oral cavity, lead-
ing to deterioration of oral hygiene, increased caries 
activity  [12–13], and alterations in the oral microbiota 
[14–15]. Such disturbances promote the formation of 
chronic inflammatory foci  [16], which act as factors in 
the progression and maintenance of the autoimmune pro-
cess occurring in liver tissue, thereby negatively affecting 
the general condition of patients and contributing to an 
unfavorable disease prognosis [17].

The aim of the study was to compare the character-
istics of oral cavity changes in patients with PBC with 
the duration, stage, and clinical features of liver disease.

METHODS
A total of 48  female patients aged 43–69 years with 

a confirmed diagnosis of PBC, residing in St. Petersburg 
and the Leningrad region, and receiving outpatient treat-
ment, were examined.

The diagnosis of PBC was established based on the 
presence of at least two of the three criteria recom-
mended by the European Association for the Study of 
the Liver (EASL) and the American Association for the 
Study of Liver Diseases: elevated serum alkaline phos-
phatase, the presence of pathognomonic autoantibod-
ies (antimitochondrial antibodies, antinuclear antibodies 
with indirect immunofluorescence patterns AC-6 and 
AC-12, anti-gp210, anti-sp-100), and histopathologi-
cal findings  [18]. All patients underwent medical history 
collection, physical examination, and laboratory testing, 
including clinical and biochemical blood analysis with the 
assessment of alanine aminotransferase (ALT), aspar-
tate aminotransferase (AST), alkaline phosphatase (ALP), 

gamma-glutamyltransferase (GGT), albumin, bilirubin, 
and international normalized ratio. Liver stiffness was 
measured using transient elastography (FibroScan®, 
Echosens, France). Disease stage (early or late) was 
determined according to the EASL (2017) criteria, based 
on laboratory results and transient elastography with a 
threshold value of 9.6  kPa. To assess SS, the Schirmer 
test (tear fluid production) and sialometry according to 
the method of Pozharnitskaya (detection and grading of 
xerostomia) were performed [19].

The assessment of oral cavity status was based on 
clinical guidelines  [20]. The following indices were as-
sessed: the Greene–Vermillion hygiene index (OHI-S), 
the decayed, missing, and filled teeth index (DMFT), the 
papillary-marginal-alveolar index (PMA), and the sulcus 
bleeding index (SBI). Periodontal status was evaluated 
by assessing tooth mobility, probing pocket depth, and 
radiographic findings.

To detect DNA of major periodontopathogenic micro-
organisms, the Dentoscreen test system (Litekh, Russia) 
based on the polymerase chain reaction (PCR) was used.

Data cleaning, structuring, and analysis were carried 
out using the R environment (version  4.4.2). For nomi-
nal variables, mode or median values were calculated 
as measures of central tendency; for ratio-scale or ab-
solute variables, the median, first quartile (LQ), third 
quartile (HQ), and median absolute deviation (MAD) were 
determined. Associations between clinical and laboratory 
parameters, the DMFT index, stage of periodontitis, and 
degree of xerostomia were analyzed taking into account 
the simultaneous influence of several factors, using a cu-
mulative link model for ordinal regression (clm algorithm 
from the ordinal package), multiple regression (glm al-
gorithm with Gaussian distribution), and Poisson multiple 
regression. The critical level of statistical significance for 
the null hypothesis was set at 0.05.

RESULTS
The duration of PBC from the onset of first clinical 

manifestations ranged from 4 to 18  years, with a mean 
of 10.1 ± 3.5 years, whereas the duration from the time 
of diagnosis ranged from 1 to 15 years, with a mean of 
7.6 ± 3.2 years. The late stage of the disease was iden-
tified in 25  patients (52.1%), of whom 8 (16.7%) were 
diagnosed with liver cirrhosis.

The main complaints were as follows: weakness in 
41  patients (85.0%), sleep disturbances in 38 (79.0%), 
pruritus of varying severity in 20 (42.0%), jaundice in 
5 (10.4%), and heaviness in the right hypochondrium in 
8 (16.7%). Complaints of oral dryness were reported by 
68.75% of patients (n = 33). Persistent xerostomia was 
noted in 54.17% of patients (n = 26), while episodic xe-
rostomia was noted in 14.58% of patients (n = 7). Dif-
ficulties with mastication, gingival bleeding and halitosis 
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Table 1. Association between xerostomia severity and duration of liver disease

Таблица 1. Зависимость тяжести ксеростомии от длительности заболевания печени

Duration of primary biliary 
cholangitis

No xerostomia Early stage Pronounced stage Late stage Kendall τ p

Up to 6 years (n = 5) 2 (4.2%) 2 (4.2%) 1 (2.1%) 0 (0%)

0.51 <0.001

6–12 years (n = 30) 7 (14.6%) 2 (4.2%) 17 (35.4%) 4 (8.3%)

More than 12 years  
(n = 13)

0 (0%) 1 (2.1%) 6 (12.5%) 6 (12.5%)

Total (n = 48) 9 5 24 10

were observed in 47.92% (n = 23), 60.42% (n = 29), and 
45.83% (n = 22) of patients, respectively. Nine patients 
with PBC (18.75%) had no signs of xerostomia; early-
stage, advanced-stage and late-stage xerostomia was 
diagnosed in 5  patients (10.42%), 24  patients (50.00%), 
and 10 patients (20.83%), respectively. Oral hygiene qua
lity was rated as good, satisfactory, unsatisfactory, and 
poor in 28.3% (n = 13), 39.1% (n = 18), 19.6% (n = 9), 
and 13.0% (n = 6) of cases, respectively.

Radiological signs of periodontal disease (destruc-
tion of cortical plates and resorption of interdental septa) 
were observed in all patients with PBC. The distribution 
of periodontal pocket depth was as follows: 1–2  mm 
in 15.56% of cases; 3  mm in 53.33% of cases; 4–5 mm 
in 17.78% of cases; and 6 mm in 13.33% of cases. A PMA 
index was <30% in 35.56% of patients (n = 16), 31%–60% 
in 46.67% of patients (n = 21), and >60% in 17.78% of pa-
tients (n = 8). The Mühlemann–Cowell index ranged from 
1.1 to 2.0 in 46.67% of patients (n = 21) and from 2.1 to 
3.0 in 15.56% of patients (n = 7). The distribution of peri-
odontitis stages was as follows: mild in 26.67% of pa-
tients (n = 12), moderate in 44.44% of patients (n = 20), 
and severe in 28.89% of patients (n = 13).

PCR testing identified DNA fragments of all major 
periodontopathogens: Porphyromonas gingivalis, Pre-
votella intermedia, Treponema denticola, Aggregatibacter 
actinomycetemcomitans, Tannerella forsythia, Fusobac-
terium nucleatum, and Porphyromonas endodontalis. 
The mean number of periodontopathogens per patient 
increased with advancing stage of xerostomia: 1.4  mi-
croorganisms per person at stage 0, 4.2 at stage I, 4.1 at 
stage II, and 5.5 at stage III.

It was established that the severity of xerostomia in-
creased with the duration of liver disease (see Table 1).

Disease duration was directly associated with liver 
stiffness, levels of cholestasis markers (GGT, ALP, 
bilirubin), and the presence of specific autoantibodies 
(AMA, ANA).

Comparative analysis of laboratory and instrumen-
tal data revealed a pronounced positive correlation be-
tween disease stage (liver stiffness by elastography) 
and the severity of xerostomia (τ = 0.54, p < 0.001), as 
well as with periodontitis stage (τ = 0.56, p < 0.001). 

In addition, a moderate positive correlation was observed 
between liver stiffness and the presence of SS (τ = 0.42, 
p < 0.001), oral hygiene status (τ = 0.49, p < 0.001), and 
the number of detected periodontopathogens (τ = 0.34, 
p = 0.002).

Positive correlations were also identified between 
GGT activity and the severity of xerostomia (τ = 0.45, 
p < .001), oral hygiene status (τ = 0.49, p < 0.001), and 
periodontitis stage (τ = 0.41, p < 0.001). Significant asso-
ciations were found between ALT levels and oral hygiene 
status (τ = 0.40, p < 0.001), as well as periodontitis stage 
(τ = 0.41, p < 0.001).

CONCLUSION
The study demonstrated a direct correlation between 

the number of years since the onset of PBC, liver disease 
stage, and xerostomia stage, as well as with the increas-
ing severity of periodontitis and worsening oral hygiene 
indices. The findings indicate that oral health status re-
flects the progression of PBC and provides an additional 
source of clinical information. This underscores the need 
for regular dental follow-up in patients with PBC and the 
integration of dentists into the interdisciplinary care team 
for such patients.
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