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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background/Aim: Gilbert syndrome (GS) is a common 

inherited disorder of bilirubin metabolism characterized by 
unconjugated hyperbilirubinemia due to reduced UGT1A1 
activity. Despite the availability of several pharmacological 
agents capable of modulating bilirubin levels, no controlled 
comparative studies have systematically evaluated their relative 
efficacy and tolerability in adult patients with GS. The aim of this 
study was to compare the efficacy and safety of phenobarbital, 
flumecinol, and ursodeoxycholic acid (UDCA) in reducing 
serum bilirubin levels in patients with Gilbert syndrome.

Methods: A prospective, randomized, open-label, parallel-
group study was conducted. Sixty patients with confirmed GS 
and baseline total bilirubin ≥34 µmol/L were randomized 1:1:1 
to receive phenobarbital 50 mg/day (Group A, n=20), flumecinol 
200 mg/day (Group B, n=20), or UDCA 10 mg/kg/day (Group 
C, n=20) for 14 days. The primary endpoint was the change in 
total serum bilirubin (Δ total bilirubin) from baseline to Day 14. 
Secondary endpoints included changes in unconjugated bilirubin, 
proportion of patients achieving ≥30% bilirubin reduction, and 
tolerability parameters. Intergroup comparisons were performed 
using one-way ANOVA with post hoc Tukey’s test.

Results: All three groups demonstrated significant bilirubin 
reduction after 14 days. Phenobarbital produced the greatest 
decrease in total bilirubin (−26.9 ± 7.4 µmol/L), followed 
by flumecinol (−20.7 ± 6.9 µmol/L) and UDCA (−12.1 ± 6.3 
µmol/L; p < 0.001, ANOVA). Post hoc analysis confirmed 
significant differences between all pairwise comparisons: 
phenobarbital vs. flumecinol (p = 0.02), phenobarbital vs. 
UDCA (p < 0.001), and flumecinol vs. UDCA (p = 0.01). The 
proportion of patients achieving ≥30% bilirubin reduction was 
85%, 65%, and 30% in Groups A, B, and C, respectively. Similar 
trends were observed for unconjugated bilirubin. Somnolence 
was reported in 30% of phenobarbital-treated patients compared 
with 10% for flumecinol and 5% for UDCA. No clinically 
significant hepatotoxicity was observed.

Conclusions: Phenobarbital demonstrated the highest efficacy 
in reducing unconjugated hyperbilirubinemia in patients with 
Gilbert syndrome but was associated with a higher incidence 
of somnolence. Flumecinol offers a clinically meaningful 
bilirubin-lowering effect with a more favorable tolerability 
profile and may serve as a rational alternative. UDCA showed 
limited efficacy as a primary strategy for bilirubin reduction in 
GS and appears more appropriate for patients with concomitant 
biliary pathology.

Key words. Gilbert syndrome, unconjugated hyperbilirubi-
nemia, UGT1A1, phenobarbital, flumecinol, ursodeoxycholic 
acid, comparative study, standard deviation (SD).

Introduction.
Gilbert syndrome (GS) is a common benign disorder 

characterized by unconjugated hyperbilirubinemia resulting 
from reduced activity of the hepatic enzyme uridine diphosphate–
glucuronosyltransferase 1A1 (UGT1A1). Clinically significant 
elevations in serum bilirubin may adversely affect quality of 
life and frequently lead to excessive diagnostic evaluation and 
unwarranted therapeutic interventions.

According to international epidemiological data, the 
prevalence of GS ranges from approximately 2% to 20% across 
different ethnic populations, with higher rates reported in South 
Asia and the Middle East and lower rates in East Asia. In 
European populations, GS is estimated to affect approximately 
5–10% of individuals. The prevalence of genetic variants 
in UGT1A1 associated with the syndrome may reach up to 
40%, underscoring the broad genetic basis of unconjugated 
hyperbilirubinemia [1,2].

In patients with GS, unconjugated bilirubin concentrations 
may be substantially elevated compared with the general 
population, particularly in the presence of known triggers such 
as fasting, physical exertion, or psychological stress. Persistent 
or recurrent fluctuations in bilirubin levels can negatively 
influence quality of life. Reported subjective symptoms include 
fatigue, generalized weakness, and intermittent jaundice, which 
often prompt specialist consultations and additional diagnostic 
investigations [3-5].

Despite its high prevalence, diagnostic criteria remain variable, 
and GS is frequently misinterpreted as underlying liver disease 
or hemolysis. Such misclassification may result in unnecessary 
testing and increased patient anxiety. Current clinical guidelines 
generally recommend conservative management without 
pharmacological treatment, as GS is considered a benign 
condition [2, 3].

Nevertheless, several publications have proposed 
pharmacological correction of hyperbilirubinemia in cases of 
markedly elevated bilirubin levels or significant impairment of 
quality of life. Suggested approaches have included phenobarbital 
therapy, phototherapy, and pharmacologic enzyme induction. In 
the present study, pharmacological intervention was considered 
clinically justified for all enrolled patients, given that total serum 
bilirubin levels consistently exceeded 34 μmol/L at screening 
and were accompanied by subjectively significant symptoms—
including fatigue, generalized weakness, and recurrent 
jaundice—that substantially impaired daily functioning and 
quality of life. These features collectively constituted a clinical 
indication for a therapeutic trial, notwithstanding the generally 
conservative nature of current guideline recommendations [2,3].
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To date, no large-scale controlled trials have systematically 
compared different pharmacological strategies for reducing 
serum bilirubin levels in adult patients with GS in terms of efficacy 
and tolerability. This represents a substantial methodological 
gap in evidence-based therapeutic decision-making. Moreover, 
available data regarding such interventions—including 
comparisons between phenobarbital and alternative agents 
such as flumecinol or ursodeoxycholic acid—remain limited, 
fragmented, and largely derived from small, open-label, or non-
randomized observational studies.
Materials and Methods.

This study was conducted using a prospective, randomized, 
comparative, open-label, parallel-group design with a 1:1:1 
allocation ratio. The open-label design was adopted for practical 
and pharmacological reasons; however, it may have introduced 
reporting bias in the assessment of subjective outcomes, 
particularly somnolence, given the known sedative properties 
of phenobarbital. This limitation is discussed in the Limitations 
section. The duration of follow-up and pharmacological 

intervention was 14 days. A total of 60 patients with clinically 
and laboratory-confirmed Gilbert syndrome were enrolled and 
assigned by simple randomization to three equal groups (n = 20 
per group).

The study was approved by the Local Ethics Committee of 
NWSMU named after I.I. Mechnikov (Protocol No. 9, dated 
February 5, 2026). All participants provided written informed 
consent prior to enrollment in accordance with the Declaration 
of Helsinki and applicable national regulatory requirements.

Inclusion criteria were as follows: age 18–45 years; persistent 
unconjugated hyperbilirubinemia with a total serum bilirubin 
level ≥34 μmol/L at screening; and exclusion of alternative 
causes of hyperbilirubinemia, including hemolytic disorders 
and viral hepatitis.

To ensure sample homogeneity, patients were excluded if they 
had aminotransferase levels exceeding twice the upper limit of 
normal, or had used medications known to induce or inhibit 
hepatic microsomal enzymes within 4 weeks prior to enrollment. 
An additional exclusion criterion was the presence of factors 

Figure 1. Intergroup analysis of changes in total serum bilirubin (Δ total bilirubin) using one-way analysis of variance (ANOVA) demonstrated 
statistically significant differences among the three treatment modalities (p < 0.001).

Parameter Phenobarbital (n=20) Flumecinol (n=20) Ursodeoxycholic Acid (n= 20)
Day 0 48,2 ± 7,1 47,6 ± 6,8 46,9 ± 7,5
Day 14 21,3 ± 5,4 26,9 ± 6,2 34,8 ± 7,0
Δ (Reduction) −26,9 ± 7,4 −20,7 ± 6,9 −12,1 ± 6,3
Proportion of Patients with ≥30% Reduction 85% (17/20) 65% (13/20) 30% (6/20)

Table 1. Changes in Total Serum Bilirubin (μmol/L, Mean ± SD).

Parameter Phenobarbital (n=20) Flumecinol (n=20) UDCA (n=20)
Age, years (Mean ± SD) 27.4 ± 6.2 26.8 ± 5.9 28.1 ± 6.5
Sex, male / female (n) 14 / 6 13 / 7 13 / 7
Baseline total bilirubin, μmol/L (Mean ± SD) 48.2 ± 7.1 47.6 ± 6.8 46.9 ± 7.5
p-value (between groups) p > 0.2 for all parameters (ANOVA)

Table 2. Baseline Demographic and Clinical Characteristics of Study Participants.
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capable of acutely influencing bilirubin levels, particularly 
fasting episodes within 72 hours before baseline assessment.
Interventions:

Patients received one of the following pharmacological 
regimens:

• Group A: phenobarbital 50 mg once daily at bedtime;
• Group B: flumecinol 200 mg daily;
• Group C: ursodeoxycholic acid 10 mg/kg/day.
All medications were administered for 14 consecutive days 

without dose adjustment. The selected dosages were based 
on previously published data: phenobarbital at 50 mg/day is 
the standard low-dose enzyme-inducing regimen reported in 
the literature for reduction of unconjugated bilirubin in adults 
[4,6]; flumecinol at 200 mg/day corresponds to the dose used in 
prior small-scale open-label investigations of hepatic enzyme 
induction; ursodeoxycholic acid at 10 mg/kg/day represents 
the standard hepatoprotective dose established in guidelines for 
biliary disorders [3]. The 14-day treatment period was selected 
as sufficient to achieve measurable induction of UGT1A1 
activity while minimizing cumulative adverse effects, consistent 
with pharmacokinetic data from previous studies.
Endpoints:

The primary endpoint was the change in total serum bilirubin 
(Δ total bilirubin) from baseline (Day 0) to the end of therapy 
(Day 14).
Secondary endpoints included:

• change in unconjugated bilirubin concentration;
• proportion of patients achieving ≥30% reduction in total 

bilirubin from baseline;
• tolerability and safety parameters, including subjective 

somnolence assessment, recording of adverse events, and 
changes in alanine aminotransferase (ALT) and aspartate 
aminotransferase (AST) levels.
Statistical Analysis:

Statistical analysis was performed using one-way analysis 
of variance (ANOVA) to assess intergroup differences in Δ 
total bilirubin. When statistically significant differences were 
identified, post hoc comparisons were conducted using Tukey’s 
test.

A two-sided p value <0.05 was considered statistically 
significant. Results are presented as mean ± standard deviation 
(M ± SD).
Baseline Characteristics and Treatment Outcomes:

At enrollment, the study groups did not differ significantly with 
respect to key demographic or clinical–laboratory parameters. 
Mean age, sex distribution, and baseline total bilirubin levels 
were comparable across the three groups, with no statistically 
significant intergroup differences (p > 0.2 for all comparisons). 
These findings support the adequacy of the randomization 
process and permit attribution of observed differences to the 
administered interventions rather than to baseline imbalances.

After completion of the 14-day treatment course, all groups 
demonstrated a statistically significant reduction in total 
serum bilirubin compared with baseline values. However, the 
magnitude of the effect varied substantially according to the 
pharmacological regimen.

The most pronounced decrease in total bilirubin was observed 
in the phenobarbital group (−26.9 ± 7.4 μmol/L). In the 
flumecinol group, the reduction was moderate (−20.7 ± 6.9 
μmol/L), whereas the smallest decrease was recorded in the 
ursodeoxycholic acid group (−12.1 ± 6.3 μmol/L). Intergroup 
comparison using one-way ANOVA revealed statistically 
significant differences among the three treatment strategies (p < 
0.001). Post hoc analysis (Tukey test) demonstrated that bilirubin 
reduction in the phenobarbital group was significantly greater 
than in the flumecinol group (p = 0.02) and the ursodeoxycholic 
acid group (p < 0.001). In turn, flumecinol was significantly 
more effective than ursodeoxycholic acid (p = 0.01). 

Similar trends were observed in the analysis of unconjugated 
bilirubin, supporting a pathogenetically targeted effect of 
bilirubin glucuronidation inducers. The proportion of patients 
achieving a clinically meaningful reduction in total bilirubin 
(≥30% from baseline) was 85% in the phenobarbital group, 65% 
in the flumecinol group, and 30% in the ursodeoxycholic acid 
group.

Regarding tolerability, the most frequent adverse event in the 
phenobarbital group was somnolence (30% of patients). This 
effect was reported in 10% of patients receiving flumecinol and 
5% of those treated with ursodeoxycholic acid. No clinically 
significant changes in aminotransferase activity were detected 
during the study period.

Overall, the findings indicate a statistically significant 
superiority of phenobarbital in reducing hyperbilirubinemia 
in patients with Gilbert syndrome. Flumecinol demonstrated 
a more favorable tolerability profile with moderately lower 
efficacy, whereas ursodeoxycholic acid exerted the least 
pronounced effect on unconjugated bilirubin levels within the 
context of short-term therapy.

Intergroup Comparisons and Additional Results: 
Intergroup analysis of changes in total serum bilirubin (Δ 
total bilirubin) using one-way analysis of variance (ANOVA) 
demonstrated statistically significant differences among the 
three treatment modalities (p < 0.001). Post hoc analysis with 
Tukey’s test revealed that phenobarbital therapy resulted in a 
significantly greater reduction in bilirubin levels compared with 
flumecinol (p = 0.02) and ursodeoxycholic acid (p < 0.001). 
In turn, flumecinol showed significantly higher efficacy than 
ursodeoxycholic acid (p = 0.01).

Analysis of unconjugated bilirubin dynamics confirmed 
these findings. The most pronounced decrease in unconjugated 
bilirubin concentration was observed in the phenobarbital group 
(−23.1 ± 6.5 μmol/L), followed by the flumecinol group (−17.4 
± 6.1 μmol/L), whereas the smallest reduction was recorded in 
the ursodeoxycholic acid group (−9.2 ± 5.8 μmol/L). Intergroup 
differences for this parameter were also statistically significant 
(p < 0.001).

Tolerability and Safety: Assessment of tolerability revealed 
differences in the frequency of subjective adverse events among 
treatment groups. Somnolence, an expected pharmacodynamic 
effect of phenobarbital, was reported in 30% of patients (6/20) 
receiving this agent. In comparison, somnolence occurred in 
10% of patients (2/20) in the flumecinol group and 5% (1/20) 
in the ursodeoxycholic acid group. No severe adverse events 
requiring treatment discontinuation were recorded. 
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Serial biochemical monitoring demonstrated no clinically 
significant increases in aminotransferase activity (ALT, AST) 
in any group during the study period, indicating an acceptable 
short-term safety profile for the investigated regimens [7-9].
Discussion.

The present findings support the pathogenetic rationale for 
pharmacological induction of bilirubin glucuronidation in 
patients with Gilbert syndrome. Phenobarbital achieved the 
most substantial reduction in both total and unconjugated 
bilirubin levels, consistent with its known enzyme-inducing 
effects on hepatic microsomal systems, including UGT1A1 
[6,8,10-12]. However, the higher incidence of somnolence in 
the phenobarbital group may limit its clinical applicability, 
particularly in patients for whom sedative effects or reduced 
psychomotor performance are undesirable.

Flumecinol demonstrated intermediate efficacy with a more 
favourable tolerability profile. These results suggest that 
flumecinol may represent a rational alternative to barbiturates 
in patients with contraindications to phenobarbital or poor 
tolerance to sedative effects [7]. The data indicate potential 
clinical utility of flumecinol as a compromise between efficacy 
and safety.

Ursodeoxycholic acid exhibited the least pronounced effect 
on unconjugated bilirubin levels, which is consistent with 
the absence of a direct pathogenetic mechanism influencing 
bilirubin glucuronidation. Accordingly, its use appears more 
appropriate in the context of concomitant biliary pathology (e.g., 
biliary sludge or cholestasis) rather than as a primary therapeutic 
strategy for correction of unconjugated hyperbilirubinemia in 
Gilbert syndrome [11].

Key limitations of this model study include the short duration of 
follow-up, absence of a placebo-controlled arm, and incomplete 
control of dietary and behavioural factors potentially affecting 
bilirubin levels (e.g., caloric intake, physical overexertion, 
psychological stress). Additionally, the open-label design of the 
study represents an important methodological limitation: given 
that phenobarbital is well known for its sedative properties, 
patients who were aware of their assigned treatment may have 
differentially over-reported or under-reported somnolence 
compared with those receiving other agents. This represents 
a potential source of reporting bias in the assessment of this 
subjective secondary endpoint. Future studies should consider 
blinded or double-dummy designs to mitigate this risk. These 
factors should be considered when interpreting the findings and 
in the design of future, larger-scale, methodologically rigorous 
clinical trials.
Conclusion.

Phenobarbital therapy in patients with Gilbert syndrome 
is associated with the most pronounced reduction in total 
and unconjugated bilirubin compared with alternative 
pharmacological strategies, reflecting the greatest effect size. 
However, its use is accompanied by a higher frequency of 
sedative adverse events, particularly somnolence, which may 
limit clinical applicability in certain patient populations.

Flumecinol provides clinically meaningful reduction of 
hyperbilirubinemia with a more favourable tolerability profile 
relative to phenobarbital. Considering the balance between 
efficacy and safety, flumecinol may be regarded as a rational 
alternative to barbiturates in patients with contraindications or 
intolerance to sedative effects.

Ursodeoxycholic acid exerts only a modest influence on 
unconjugated hyperbilirubinemia and does not represent an 
optimal pathogenetically targeted therapy for Gilbert syndrome. 
Its clinical use appears more justified in the presence of 
concomitant biliary dysfunction or cholestatic components 
rather than as a primary strategy for bilirubin reduction in this 
population.
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