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Abstract

Objectives: Ursodeoxycholic acid (UDCA) is a secondary hydrophilic bile acid with alleviating effects on liver enzymes. This study
aimed to investigate the effect of UDCA on the improvement of liver enzymes in children with hepatitis A infection.
Methods: In this randomized clinical trial, 152 patients were randomly allocated to either intervention (UDCA) or control (no drug)
group. Liver enzymes were measured six times within six months post-therapy. Statistical tests were carried out using SPSS 19 soft-
ware.
Results: The mean ALT level reduced from 1296.7 ± 1236 IU/L to 15.4 ± 3 IU/L in the UDCA group after six months. ALT also reduced
from 1062.3 ± 959 IU/L to 16.4 ± 5 IU/L in the control group. The ratio of patients with normal ALT levels was significantly higher
in the UDCA group (n = 61, 80.3%) than in the control group (n = 51, 68%) two months post-therapy (P = 0.06). The mean level of AST
reduced from 983.8 ± 1036 IU/L to 19.4 ± 5 IU/L in the UDCA group and from 981.8 ± 1177 IU/L to 22.8 ± 7 IU/L in the control group.
The ratio of patients with normal AST levels was significantly higher in the UDCA group than in the control group one month (n =
34, 44.7% vs. n = 20, 26.7%, respectively; P = 0.02), two months (n = 51, 67.1% vs. n = 31, 41.3%, respectively; P = 0.001), and three months
(n = 66, 86.8% vs. n = 56, 74.7%, respectively; P = 0.04) post-therapy. Six months post-therapy, all the patients reached normal AST and
ALT levels in both groups.
Conclusions: Our results indicated that UDCA accelerated achieving biochemical response in children with acute hepatitis A.

Keywords: UDCA, D-Alanine Transaminase, Aspartate Aminotransferases, Hepatitis A, Pediatrics

1. Background

Hepatitis A virus (HAV) belongs to the picornavirus
family and causes liver dysfunction in a considerable ratio
of populations (1). HAV infection is transmitted through
the oral-fecal route. HAV can lead to widespread epidemics
and mortality in adults, especially in societies with poor
health conditions; nevertheless, the mortality and morbid-
ity rates are low in pediatrics (2).

This disease is usually self-limiting. A small ratio of
patients with HAV shows the recurrence of hepatitis from
weeks to months after initial improvement. The recur-
rence is usually associated with increased aminotrans-
ferases and jaundice. Uncommonly, HAV may present as
cholesteric and fulminant hepatitis that is characterized
by prolonged cholestatic jaundice and itching (3, 4).

The diagnosis of HAV is made by serological tests and
biochemical evaluation of liver function. The acute HAV in-

fection is characterized by increased levels of AST and ALT
due to prominent damage to hepatocytes. The maximum
levels of these enzymes usually reach during the icteric
phase of the disease while the enzymes gradually decrease
during the recovery phase (5, 6).

Ursodeoxycholic acid (UDCA) is a secondary dihydro-
folic dihydroxy bile acid with hydrophilic properties (7).
UDCA has been used to treat many diseases including
biliary cirrhosis, primary sclerosing cholangitis, cystic fi-
brosis, and non-alcoholic fatty liver disease (8). UDCA
has shown to reduce serum bilirubin, ALT, AST, ALP,
and gamma-glutamyl transpeptidase (GGT), especially in
cholestatic patients such as those with primary biliary cir-
rhosis (PBC) and scleral cholangitis (9). This drug also im-
proves cholesteric and cytologic parameters in patients
with chronic liver diseases such as chronic hepatitis and
cystic fibrosis (10). UDCA has also been used as a comple-
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mentary drug in adult patients with acute and chronic vi-
ral hepatitis infections (11, 12).

2. Objectives

The mechanism of UDCA action is unclear. It has been
proposed that UDCA has cytoprotective and anti-apoptosis
effects (13). Studies have shown that this drug increases the
conversion of cholesterol into bile acids (13). There is no
report of the effects of UDCA on the levels of hepatic liver
enzymes in children with acute HAV infection. Therefore,
this study aimed to monitor the fluctuations of liver en-
zymes in children with acute HAV infection treated with ei-
ther UDCA or placebo.

3. Methods

This single-blinded clinical trial was conducted on
children diagnosed with acute HAV infection referring to
Imam Khomeini hospital of Zabol, Iran, in 2017. This study
was approved by the Ethics Committee of Zabol Univer-
sity of Medical Sciences (ethical code: Zbmu.1.REC.1396.65)
and registered in the Iranian Registry of Clinical Trials
(IRCT20171113037429N1). The parents were asked to read
and sign an informed consent form after finding their chil-
dren were eligible for inclusion in the study. The study was
carried out according to the CONSORT guideline for per-
forming clinical trials (Figure 1).

3.1. Sample Size

According to the endpoint (i.e. improvement in liver
enzymes), the sample size was decided based on a previous
clinical trial with a similar design performed on patients
with viral hepatitis (14).

3.2. Inclusion Criteria

We included children who had positive anti-HAV IgM
result along with either coagulopathy (international nor-
malized ratio > 1.5), encephalopathy (as diagnosed by a
neurologist according to the presence of neurological and
psychological dysfunctions such as altered attitude, im-
paired speech abilities, sleep disorders, and locomotor
dysfunction accompanied by abnormal electroencephalo-
gram results), or intolerance to oral feeding (i.e. in-
tractable vomiting).

3.3. Exclusion Criteria

We excluded children with a history of HAV positiv-
ity for up to six months, abdominal pain, color change in
urine or stool, or those under medications for any other
reason. Serological tests of anti-HCV and anti-HBsAg were
used to exclude HBV/HCV-infected children.

3.4. Treatments

The eligible participants were randomly divided into
intervention and control groups. A list of random
numbers was created using an online randomizer tool
(https://www.randomizer.org). The intervention group re-
ceived oral UDCA (exquisite, 10 - 15 mg/kg body weight, 2 -
3 times daily in association with their meals). The control
group did not receive any medication. The patients were
not aware of the treatment they received (i.e. either UDCA
or placebo).

3.5. Liver EnzymeMeasurements

ALT and AST enzymes were measured before the inter-
vention, as well as two weeks, four weeks, two months,
three months, four months, and six months after the in-
tervention. For measurements, 5-mL blood samples were
collected into tubes containing no additives by a trained
laboratory technician each time. The samples were then
transferred to the hospital laboratory and sera were sep-
arated by centrifugation. Liver enzymes along with other
biochemical parameters were measured by specific ELISA
kits manufactured by Pars Azmoun company (Iran). The
sensitivities of AST and ALT kits were 2 IU/L and 4 IU/L, re-
spectively. The mean intra-assay and inter-assay precisions
(low, normal, and high values) were 2.36% and 2.15% for the
AST kit and 3.28% and 1.86% for the ALT kit, respectively.

3.6. Statistical Analysis

SPSS version 19 was used for statistical analysis and p
values of less than 0.05 were considered statistically signif-
icant. The normal distribution of the data was checked by
the Kolmogorov-Smirnov test. The mean liver enzymes be-
fore and after the study were compared between the two
groups using repeated measures ANOVA test.

4. Results

In this study, 152 children with acute HAV infection
were enrolled. All the patients were icteric at the time of ad-
mission. They were randomly allocated to either the UDCA
group or the control group (n = 76 per group). There were
81 (53.3%) boys among the patients. The mean age of the
participants was 83.28 ± 39.7 months. The lowest and the
highest ages were six months and 18 years, respectively (Ta-
ble 1).

In the UDCA group, the ALT level declined from 1296.7
± 1236 IU/L at the beginning of the study to 15.4± 3 IU/L af-
ter six months. In the control group, the ALT level changed
from 1062.3± 959 IU/L at the beginning of the study to 16.4
±5 IU/L after six months (Table 2).
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Figure 1. CONSORT diagram demonstrating recruitment, randomization, follow-up and analysis phases of the study

Likewise, in the UDCA group, the mean AST level de-
clined from 983.8 ± 1036 IU/L at baseline to 19.4 ± 5 IU/L at
the end of six months. This is while AST reduced from 981.8
± 1177 IU/L at the beginning of the study to 22.8 ± 7 IU/L af-
ter six months in the control group (Table 3). No adverse
effects were observed in patients receiving UDCA.

5. Discussion

Treatment strategy in patients with acute viral hepati-
tis, including HAV infection, is based on supportive inter-
ventions, as well as anti-viral treatments in symptomatic
cases. Potential beneficiary effects of UDCA are unclear in

the clinical course of childhood acute HAV. In the present
study, we demonstrated that UDCA had some beneficial ef-
fects on children with acute HAV infection. Although there
was no significant difference in the rate of AST or ALT re-
ductions at the end of six months of therapy, a higher ra-
tio of patients in the UDCA group (61, 80.3%) than in the
control group (51, 68%) had normal ALT levels at the end
of two months (P = 0.06). Accordingly, the ratio of pa-
tients with normal AST level was significantly higher in the
UDCA group than in the control group at the end of the first
month (44.7% vs. 26.7%, respectively; P = 0.02), two months
(67.1% vs. 41.3%, respectively; P = 0.001), and three months
(86.8% vs. 74.7%, respectively; P = 0.04) after therapy initia-
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Table 1. Basic Characteristics of Children Enrolled in the Study

Features Control, N = 76 UDCA, N = 76 P Value

Gender, No. (%) 0.6

Male 39 (51.3) 42 (55.3)

Female 37 (48.7) 34 (44.7)

Age, y 6.4 ± 2.5 7.4 ± 3.8 0.07

WBC, ×103 /µL 7517.3 ± 2524.4 7871.7 ± 4277.4 0.53

Haemoglobin, g/dL 11.8 ± 1.5 12.3 ± 1.6 0.05

Platelet, ×109 /µL 351.5 ± 120.8 352.9 ± 154.7 0.9

Albumin, g/dL 4.39 ± 0.8 4.5 ± 1.12 0.4

Total bilirubin, mg/dL 4.91 ± 5.24 4.95 ± 3.21 0.9

Direct bilirubin, mg/dl 2.59 ± 3.55 2.68 ± 2.07 0.8

Total protein, g/dL 6.98 ± 0.84 6.95 ± 1.18 0.8

Abbreviation: UDCA; ursodeoxycholic acid.

tion.

UDCA has been described as an effective agent in im-
proving some disease markers in adult patients with acute
or chronic viral hepatitis. In a study by Fabris et al. on 79
adult patients with acute viral hepatitis including 15 pa-
tients with acute HAV infection, hepatic aminotransferases
levels showed no significant differences between patients
who received UDCA for three weeks and non-treated pa-
tients (15). In a meta-analysis by Chen et al. it was shown
that UDCA was effective to alleviate the levels of HBsAg,
HBV DNA, and hepatic aminotransferases in patients with
HBV infection (16). In addition, patients with HCV infec-
tion treated with UDCA had significantly lower hepatic
enzymes levels than those receiving placebo (16). More-
over, treatment with UDCA for one year reduced hepatic en-
zymes levels and accelerated viral clearance in patients af-
fected with acute viral hepatitis (17). In patients with HCV
infection, incorporating UDCA into the therapeutic proto-
col significantly improved ALT levels in patients who ei-
ther could not tolerate (18) or did not respond to (19, 20)
interferon-based therapies. Other studies also showed that
UDCA dose-dependently reduced AST, ALT, and GGT levels
in patients with chronic HCV infection (19, 21, 22). In the
comparison between the two groups of HCV-infected pa-
tients who were treated with either alpha-IFN or alpha-
IFN+UDCA, the latter group had significantly higher re-
ductions in ALT levels at the end of six months follow-
ing therapy (20). According to another study by Attily et
al. UDCA administration reduced transaminases and GGT
peptidases in patients with chronic active hepatitis (23).
In another study conducted by Leuschner et al. UDCA re-
duced serum levels of ALT and AST in patients with biliary
cirrhosis and chronic hepatitis (24). Similar results were

also observed in studies carried out by Bellentani et al. (25)
and Rolandi et al. (26) who showed that UDCA significantly
affected hepatic liver enzymes in patients with chronic ac-
tive hepatitis.

Contrary to previous studies, Galsky et al. reported no
significant differences in liver enzymes comparing HBV-
infected patients treated with UDCA and with placebo after
12 months of therapy (17). Nevertheless, we here observed
that UDCA accelerated the reduction in hepatic enzymes
in children with acute HAV infection. In this regard, the
ratio of patients with normal AST levels was significantly
higher in the UDCA group than in the control group one
month (n = 34, 44.7% vs. n = 20, 26.7%, respectively; P = 0.02),
two months (n = 51, 67.1% vs. n = 31, 41.3%, respectively; P =
0.001), and three months (n = 66, 86.8% and n = 56, 74.7%, re-
spectively; P = 0.04) post-therapy. Likewise, the ratio of pa-
tients with normal ALT levels was higher in the UDCA group
(61, 80.3%) than in the control group (51, 68%) two months
post-therapy (P = 0.06). Six months post-therapy, however,
all the patients reached normal AST and ALT levels in both
groups.

Therapeutic response to UDCA can be influenced by the
clinical characteristics of patients with acute or chronic
hepatitis. In this regard, superior responses to UDCA treat-
ment may be achieved in patients with lower initial lev-
els of hepatic aminotransferases and higher initial levels
of GGT and those with liver cirrhosis (27). In additions, ge-
netic factors and other inter-individual variables may also
influence the therapeutic outcomes, which need to be as-
sessed in future population-based studies.

Detailed downstream mechanisms involved in ther-
apeutic actions of UDCA are yet to be elucidated. As
noted, UDCA is a secondary dihydrofolicdihydroxyl bile
acid with hydrophilic properties (7). It is assumed that
one of the main mechanisms of UDCA protective actions in
cholestatic liver disease is to replace hepatotoxic bile acids
within hepatocytes (28). In experimental models of liver
cholestatic diseases, the accumulation of hydrophobic bile
acids such as chenodeoxycholic and deoxycholic acids in
hepatocytes caused multiple cellular damages including
increased fluidity and permeability of hepatocytes mem-
branes, cell death (apoptosis), and necrosis (15). The extent
and the duration of liver exposure to these hepatotoxic bile
acids determine the extent of damage to hepatocytes, and
transient accumulation of these toxicants can reversibly
increase transaminases (29). The substitution of these bile
acids with more hydrophilic components (i.e. UDCA) can
stabilize hepatocytes membranes and protect these cells
from apoptosis. UDCA also has immunomodulatory effects
by inhibiting IFN-γ production by intrahepatic lympho-
cytes (30). Furthermore, UDCA can also induce the release
of cytochrome c from mitochondria and suppress apop-
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Table 2. Mean ALT Changes Over Six Months in Children Receiving UDCA or No Treatmenta

Timepoints ALT Levels, IU/mL P Valueb Normal ALT Levels P Value

Control, N = 76 UDCA, N = 76 Control, N = 76 UDCA, N = 76

Before treatment 1062.3 ± 959 1296.7 ± 1236 0.1 2 (2.6) 0 (0) 0.1

Two weeks post-treatment 313.6 ± 797 206.7 ± 308 0.2 15 (20) 9 (11.8) 0.1

One month post-treatment 77.6 ± 110 53.2 ± 37 0.06 36 (47.4) 36 (47.4) 0.9

Two months post-treatment 37.4 ± 30 32.9 ± 20 0.2 51 (68) 61 (80.3) 0.06

Three months post-treatment 26.4 ± 11 23.5 ± 11 0.1 68 (90.7) 70 (92.1) 0.7

Four months post-treatment 20.5 ± 7 18.6 ± 5 0.05 73 (97.3) 75 (98.7) 0.5

Six months post-treatment 16.4 ± 5 15.4 ± 3 0.1 76 (100) 76 (100) -

P valuec < 0.0001 < 0.0001

Abbreviations: ALT, alanine aminotransferase, AST, aspartate aminotransferase; UDCA, ursodeoxycholic acid.
aValues are expressed as mean ± SD or No. (%).
bIndependent sample t-test.
cRepeated measures ANOVA.

Table 3. Mean AST Changes Over Six Months in Children Receiving UDCA or No Treatmenta

Timepoints AST Levels, IU/mL P Valueb Normal AST Level P Value

Control, N = 76 UDCA, N = 76 Control, N = 76 UDCA, N = 76

Before treatment 981.8 ± 1177 983.8 ± 1036 0.9 3 (3.9) 0 (0) 0.08

Two weeks post-treatment 245.8 ± 561 135 ± 191 0.1 8 (10.7) 11 (14.5) 0.4

One month post-treatment 68 ± 47 52.7 ± 29 0.01 20 (26.7) 34 (44.7) 0.02

Two months post-treatment 45.4 ± 21 32.2 ± 14 0.001 31 (41.3) 51 (67.1) 0.001

Three months post-treatment 33.9 ± 11 27.9 ± 10 0.001 56 (74.7) 66 (86.8) 0.04c

Four months post-treatment 28.7 ± 11 23.7 ± 8 0.002 69 (92) 73 (96.1) 0.2

Six months post-treatment 22.8 ± 7 19.4 ± 5 0.001 74 (98.7) 76 (100) 0.3

P valued < 0.0001 < 0.0001

Abbreviations: ALT, alanine aminotransferase, AST, aspartate aminotransferase; UDCA, ursodeoxycholic acid.
aValues are expressed as mean ± SD or No. (%).
bIndependent sample t-test.
cFischer exact test.
dRepeated measures ANOVA.

tosis in hepatocytes (15). In addition, anti-apoptosis, anti-
inflammatory, and antioxidant properties of UDCA have
been shown in neural cells exposed to high levels of biliru-
bin (28, 31). Other potential molecular events involved in
UDCA protective actions against hepatic damage are yet to
be elucidated.

5.1. Limitations

Although AST and ALT can reliably reflect the liver
health, histological examination is the gold standard for
assessing liver functional status. In uncomplicated HAV in-
fection, however, histological examinations are rarely indi-
cated. The histological effects of UDCA may help more reli-
ably conclude on the applicability of UDCA in clinical set-
tings.

5.2. Conclusions

Our findings showed that UDCA administration in chil-
dren with acute HAV infection accelerated the normaliza-
tion of liver enzymes. However, there were no significant
differences in the ratios of AST and ALT normalization be-
tween children receiving UDCA and non-treated children
after six months of therapy.

Footnotes

Authors’ Contribution: Kaveh Tabrizian: study con-
cept, and methodological consult, and supervision; Iraj
Shahramian: study design, supervision, and clinical stud-
ies; Ali Bazi: drafting of the manuscript and data analysis;

Hepat Mon. 2019; 19(7):e86719. 5

http://hepatmon.com


Tabrizian K et al.

Mahdi Afshari: data analysis; Asma Ghaemi: data collec-
tion.

Clinical Trial Registration: The study was reg-
istered in the Iranian Registry of Clinical Trials
(IRCT20171113037429N1).

Conflict of Interest: The authors declare no conflict of in-
terest.

Ethical Approval: This study was approved by the Ethics
Committee of Zabol University of Medical Sciences (ethical
code: Zbmu.1.REC.1396.65).

Funding/Support: The Deputy of Research of Zabol Uni-
versity of Medical Sciences funded the study.

Patient Consent: Parents were asked to read and sign in-
formed consent forms after finding their children were el-
igible for inclusion in the study.

References

1. Fiore AE, Wasley A, Bell BP; Advisory Committee on Immunization
Practices. Prevention of hepatitis A through active or passive immu-
nization: Recommendations of the Advisory Committee on Immu-
nization Practices (ACIP). MMWRRecommRep. 2006;55(RR-7):1–23. doi:
10.1037/e566492006-001. [PubMed: 16708058].

2. Wasley A, Grytdal S, Gallagher K, Centers for Disease C; Prevention.
Surveillance for acute viral hepatitis–United States, 2006. MMWR
Surveill Summ. 2008;57(2):1–24. [PubMed: 18354374].

3. American Nurses Association. American Nurses Association-American
Nurses Foundation; Centers for Disease Control and Prevention. Center
for Food Safety and Applied Nutrition, Food and Drug Administra-
tion; 2004. p. 1–33.

4. Nainan OV, Xia G, Vaughan G, Margolis HS. Diagnosis of hep-
atitis a virus infection: A molecular approach. Clin Microbiol
Rev. 2006;19(1):63–79. doi: 10.1128/CMR.19.1.63-79.2006. [PubMed:
16418523]. [PubMed Central: PMC1360271].

5. Gluud LL, Gluud C. Meta-analyses on viral hepatitis. Infect Dis Clin
North Am. 2009;23(2):315–30. doi: 10.1016/j.idc.2009.01.005. [PubMed:
19393912].

6. Lednar WM, Lemon SM, Kirkpatrick JW, Redfield RR, Fields ML, Kelley
PW. Frequency of illness associated with epidemic hepatitis A virus
infections in adults.Am JEpidemiol. 1985;122(2):226–33. doi: 10.1093/ox-
fordjournals.aje.a114093. [PubMed: 3860002].

7. Reichen J. Review: ursodeoxycholic acid does not reduce risk for mor-
tality or liver transplantation in primary biliary cirrhosis. ACP J Club.
2008;148(1):17. [PubMed: 18171004].

8. Angulo P. Use of ursodeoxycholic acid in patients with liver disease.
Curr Gastroenterol Rep. 2002;4(1):37–44. doi: 10.1007/s11894-002-0036-
9. [PubMed: 11825540].

9. Degott C, Zafrani ES, Callard P, Balkau B, Poupon RE, Poupon R.
Histopathological study of primary biliary cirrhosis and the effect
of ursodeoxycholic acid treatment on histology progression. Hep-
atology. 1999;29(4):1007–12. doi: 10.1002/hep.510290444. [PubMed:
10094939].

10. Leuschner U, Leuschner M, Sieratzki J, Kurtz W, Hubner K. Gallstone
dissolution with ursodeoxycholic acid in patients with chronic ac-
tive hepatitis and two years follow-up. A pilot study. Dig Dis Sci.
1985;30(7):642–9. doi: 10.1007/bf01308413. [PubMed: 4006646].

11. Zha J, Badri PS, Ding B, Uchiyama N, Alves K, Rodrigues LJ, et al.
Drug interactions between hepatoprotective agents ursodeoxy-
cholic acid or glycyrrhizin and ombitasvir/paritaprevir/ritonavir

in healthy Japanese subjects. Clin Ther. 2015;37(11):2560–71. doi:
10.1016/j.clinthera.2015.09.015. [PubMed: 26505529].

12. Ljubuncic P, Konikoff FM, Blendis LM, Bomzon A. Effect of interferon,
ribavirin and ursodeoxycholic acid in patients with hepatitis C infec-
tion.Hepatogastroenterology. 2005;52(64):1191–6. [PubMed: 16001659].

13. Hofmann AF. Pharmacology of ursodeoxycholic acid, an en-
terohepatic drug. Scand J Gastroenterol Suppl. 1994;204:1–15. doi:
10.3109/00365529409103618. [PubMed: 7824870].

14. Deng X, Liang J, Wu FS, Li YB, Tang YF. Effects of the Ganning for-
mula on liver fibrosis in patients with chronic hepatitis B. J Tradit Chin
Med. 2011;31(4):282–7. doi: 10.1016/S0254-6272(12)60005-3. [PubMed:
22462232].

15. Fabris P, Tositti G, Mazzella G, Zanetti AR, Nicolin R, Pellizzer G, et al.
Effect of ursodeoxycholic acid administration in patients with acute
viral hepatitis: A pilot study. Aliment Pharmacol Ther. 1999;13(9):1187–
93. doi: 10.1046/j.1365-2036.1999.00592.x. [PubMed: 10468700].

16. Chen W, Liu J, Gluud C. Bile acids for viral hepatitis.CochraneDatabase
Syst Rev. 2007;(4). CD003181. doi: 10.1002/14651858.CD003181.pub2.
[PubMed: 17943781].

17. Galsky J, Bansky G, Holubova T, Konig J. Effect of ursodeoxycholic
acid in acute viral hepatitis. J ClinGastroenterol. 1999;28(3):249–53. doi:
10.1097/00004836-199904000-00013. [PubMed: 10192613].

18. Wakusawa S, Ikeda R, Takikawa T, Hayashi H, Yano M, Yoshioka K.
Combined phlebotomy and ursodeoxycholic acid treatment in the
patients with chronic hepatitis C. Hepatol Res. 2000;18(1):54–62. doi:
10.1016/S1386-6346(99)00084-4. [PubMed: 10838036].

19. Omata M, Yoshida H, Toyota J, Tomita E, Nishiguchi S, Hayashi N, et
al. A large-scale, multicentre, double-blind trial of ursodeoxycholic
acid in patients with chronic hepatitis C. Gut. 2007;56(12):1747–53.
doi: 10.1136/gut.2007.120956. [PubMed: 17573387]. [PubMed Central:
PMC2095694].

20. Fabbri C, Marchetto S, Pezzoli A, Accogli E, Fusaroli P, Azzaroli F, et al.
Efficacy of ursodeoxycholic acid in association with alpha-interferon
for chronic hepatitis C in alpha-interferon non-responder patients.
Eur J Gastroenterol Hepatol. 2000;12(5):511–5. doi: 10.1097/00042737-
200012050-00006. [PubMed: 10833093].

21. Takano S, Ito Y, Yokosuka O, Ohto M, Uchiumi K, Hirota K, et al.
A multicenter randomized controlled dose study of ursodeoxy-
cholic acid for chronic hepatitis C.Hepatology. 1994;20(3):558–64. doi:
10.1002/hep.1840200303. [PubMed: 7521313].

22. Sato S, Miyake T, Tobita H, Oshima N, Ishine J, Hanaoka T, et
al. A dose-up of ursodeoxycholic acid decreases transaminases
in hepatitis C patients. World J Gastroenterol. 2009;15(22):2782–6.
doi: 10.3748/wjg.15.2782. [PubMed: 19522030]. [PubMed Central:
PMC2695895].

23. Setchell KD, Rodrigues CM, Clerici C, Solinas A, Morelli A, Gartung C, et
al. Bile acid concentrations in human and rat liver tissue and in hep-
atocyte nuclei. Gastroenterology. 1997;112(1):226–35. doi: 10.1016/s0016-
5085(97)70239-7. [PubMed: 8978363].

24. Leuschner U, Fischer H, Kurtz W, Guldutuna S, Hubner K, Hellstern
A, et al. Ursodeoxycholic acid in primary biliary cirrhosis: results of
a controlled double-blind trial. Gastroenterology. 1989;97(5):1268–74.
doi: 10.1016/0016-5085(89)91698-3. [PubMed: 2551765].

25. Bellentani S, Podda M, Tiribelli C, Callea F, Marazzi M, Sodde M,
et al. Ursodiol in the long-term treatment of chronic hepatitis: A
double-blind multicenter clinical trial. J Hepatol. 1993;19(3):459–64.
doi: 10.1016/S0168-8278(05)80558-6. [PubMed: 8151107].

26. Rolandi E, Franceschini R, Cataldi A, Cicchetti V, Carati L, Barreca T. Ef-
fects of ursodeoxycholic acid (UDCA) on serum liver damage indices
in patients with chronic active hepatitis. A double-blind controlled
study. Eur J Clin Pharmacol. 1991;40(5):473–6. doi: 10.1007/BF00315225.
[PubMed: 1679391].

27. Carreno V. Review article: management of chronic hepatitis C in pa-
tients with contraindications to anti-viral therapy. Aliment Pharmacol
Ther. 2014;39(2):148–62. doi: 10.1111/apt.12562. [PubMed: 24279580].

6 Hepat Mon. 2019; 19(7):e86719.

http://dx.doi.org/10.1037/e566492006-001
http://www.ncbi.nlm.nih.gov/pubmed/16708058
http://www.ncbi.nlm.nih.gov/pubmed/18354374
http://dx.doi.org/10.1128/CMR.19.1.63-79.2006
http://www.ncbi.nlm.nih.gov/pubmed/16418523
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1360271
http://dx.doi.org/10.1016/j.idc.2009.01.005
http://www.ncbi.nlm.nih.gov/pubmed/19393912
http://dx.doi.org/10.1093/oxfordjournals.aje.a114093
http://dx.doi.org/10.1093/oxfordjournals.aje.a114093
http://www.ncbi.nlm.nih.gov/pubmed/3860002
http://www.ncbi.nlm.nih.gov/pubmed/18171004
http://dx.doi.org/10.1007/s11894-002-0036-9
http://dx.doi.org/10.1007/s11894-002-0036-9
http://www.ncbi.nlm.nih.gov/pubmed/11825540
http://dx.doi.org/10.1002/hep.510290444
http://www.ncbi.nlm.nih.gov/pubmed/10094939
http://dx.doi.org/10.1007/bf01308413
http://www.ncbi.nlm.nih.gov/pubmed/4006646
http://dx.doi.org/10.1016/j.clinthera.2015.09.015
http://www.ncbi.nlm.nih.gov/pubmed/26505529
http://www.ncbi.nlm.nih.gov/pubmed/16001659
http://dx.doi.org/10.3109/00365529409103618
http://www.ncbi.nlm.nih.gov/pubmed/7824870
http://dx.doi.org/10.1016/S0254-6272(12)60005-3
http://www.ncbi.nlm.nih.gov/pubmed/22462232
http://dx.doi.org/10.1046/j.1365-2036.1999.00592.x
http://www.ncbi.nlm.nih.gov/pubmed/10468700
http://dx.doi.org/10.1002/14651858.CD003181.pub2
http://www.ncbi.nlm.nih.gov/pubmed/17943781
http://dx.doi.org/10.1097/00004836-199904000-00013
http://www.ncbi.nlm.nih.gov/pubmed/10192613
http://dx.doi.org/10.1016/S1386-6346(99)00084-4
http://www.ncbi.nlm.nih.gov/pubmed/10838036
http://dx.doi.org/10.1136/gut.2007.120956
http://www.ncbi.nlm.nih.gov/pubmed/17573387
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2095694
http://dx.doi.org/10.1097/00042737-200012050-00006
http://dx.doi.org/10.1097/00042737-200012050-00006
http://www.ncbi.nlm.nih.gov/pubmed/10833093
http://dx.doi.org/10.1002/hep.1840200303
http://www.ncbi.nlm.nih.gov/pubmed/7521313
http://dx.doi.org/10.3748/wjg.15.2782
http://www.ncbi.nlm.nih.gov/pubmed/19522030
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2695895
http://dx.doi.org/10.1016/s0016-5085(97)70239-7
http://dx.doi.org/10.1016/s0016-5085(97)70239-7
http://www.ncbi.nlm.nih.gov/pubmed/8978363
http://dx.doi.org/10.1016/0016-5085(89)91698-3
http://www.ncbi.nlm.nih.gov/pubmed/2551765
http://dx.doi.org/10.1016/S0168-8278(05)80558-6
http://www.ncbi.nlm.nih.gov/pubmed/8151107
http://dx.doi.org/10.1007/BF00315225
http://www.ncbi.nlm.nih.gov/pubmed/1679391
http://dx.doi.org/10.1111/apt.12562
http://www.ncbi.nlm.nih.gov/pubmed/24279580
http://hepatmon.com


Tabrizian K et al.

28. Gordi T, Baillie R, Vuong le T, Abidi S, Dueker S, Vasquez H, et al. Phar-
macokinetic analysis of 14C-ursodiol in newborn infants using ac-
celerator mass spectrometry. J Clin Pharmacol. 2014;54(9):1031–7. doi:
10.1002/jcph.327. [PubMed: 24805288].

29. Lazaridis KN, Gores GJ, Lindor KD. Ursodeoxycholic acid ’mecha-
nisms of action and clinical use in hepatobiliary disorders’. J Hep-
atol. 2001;35(1):134–46. doi: 10.1016/S0168-8278(01)00092-7. [PubMed:
11495032].

30. Takigawa T, Miyazaki H, Kinoshita M, Kawarabayashi N, Nishiyama

K, Hatsuse K, et al. Glucocorticoid receptor-dependent immunomod-
ulatory effect of ursodeoxycholic acid on liver lymphocytes in
mice. Am J Physiol Gastrointest Liver Physiol. 2013;305(6):G427–38. doi:
10.1152/ajpgi.00205.2012. [PubMed: 23868404].

31. Paumgartner G, Beuers U. Ursodeoxycholic acid in cholestatic liver
disease: Mechanisms of action and therapeutic use revisited. Hep-
atology. 2002;36(3):525–31. doi: 10.1053/jhep.2002.36088. [PubMed:
12198643].

Hepat Mon. 2019; 19(7):e86719. 7

http://dx.doi.org/10.1002/jcph.327
http://www.ncbi.nlm.nih.gov/pubmed/24805288
http://dx.doi.org/10.1016/S0168-8278(01)00092-7
http://www.ncbi.nlm.nih.gov/pubmed/11495032
http://dx.doi.org/10.1152/ajpgi.00205.2012
http://www.ncbi.nlm.nih.gov/pubmed/23868404
http://dx.doi.org/10.1053/jhep.2002.36088
http://www.ncbi.nlm.nih.gov/pubmed/12198643
http://hepatmon.com

	Abstract
	1. Background
	2. Objectives
	3. Methods
	Figure 1
	3.1. Sample Size
	3.2. Inclusion Criteria
	3.3. Exclusion Criteria
	3.4. Treatments
	3.5. Liver Enzyme Measurements
	3.6. Statistical Analysis

	4. Results
	Table 1
	Table 2
	Table 3

	5. Discussion
	5.1. Limitations
	5.2. Conclusions

	Footnotes
	Authors' Contribution: 
	Clinical Trial Registration: 
	Conflict of Interest: 
	Ethical Approval: 
	Funding/Support: 
	Patient Consent: 

	References

