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Background. In inflammatory bowel disease (IBD) patients there are reports of the occurrence of hepatobiliary manifestations,
so the aim of this study was to evaluate the hepatobiliary manifestations in patients with Crohn’s disease (CD) and ulcerative
colitis (UC) from an IBD reference center.Methods. Cross-sectional study in an IBD reference center, with interviews and review
of medical charts, between July 2015 and August 2016. A questionnaire addressing epidemiological and clinical characteristics was
used.Results.We interviewed 306 patients, and themajority hadUC (53.9%) andwere female (61.8%). Hepatobiliarymanifestations
were observed in 60 (19.6%) patients with IBD. In the greater part of the patients (56.7%) hepatobiliary disorders were detected
after the diagnosis of IBD. In UC (18.2%) patients, the hepatobiliary disorders identified were 11 (6.7%) non-alcoholic fatty liver
disease, 9 (5.5%) cholelithiasis, 6 (3.6%) primary sclerosing cholangitis (PSC), 3 (1.8%) hepatotoxicity associated with azathioprine,
1 (0.6%) hepatitis B, and 1 (0.6%) hepatic fibrosis. In CD (21.3%) patients, 11 (7.8%) had cholelithiasis, 11 (7.8%) non-alcoholic fatty
liver disease, 4 (2.8%) PSC, 3 (2.1%) hepatotoxicity, 1 (0.7%) hepatitis B, (0.7%) hepatitis C, 1 (0.7%) alcoholic liver disease, and 1
(0.7%) autoimmune hepatitis (AIH).There was one case of PSC/AIH overlap syndrome.Conclusion.The frequency of hepatobiliary
disorders was similar in both forms of IBD in patients evaluated. The most common nonspecific hepatobiliary manifestations in
IBD patients were non-alcoholic liver disease and cholelithiasis. The most common specific hepatobiliary disorder was PSC in
patients with extensive UC or ileocolonic CD involvement; this was seen more frequently in male patients.

1. Introduction

Ulcerative colitis (UC) and Crohn’s disease (CD) are inflam-
matory bowel diseases (IBD) that have different clinical
presentations and are responsible for chronic idiopathic
inflammation of the intestine. Several extraintestinal mani-
festations may be associated with IBD, and the disease may
have a profound impact on patients’ quality of life [1, 2].

Hepatobiliary extrahepatic manifestations are sometimes
underdiagnosed in IBD patients, and their presence may

impair the patients’ prognosis [3]. A few studies from Brazil
have evaluated the presence of liver extrahepatic manifes-
tations associated with IBD. Approximately 30% of IBD
subjects present with increased liver enzymes, and this may
represent a diagnostic challenge [4]. Of note, IBD patients
may present with liver diseases that are not necessarily
associated with the intestinal illness.

Non-alcoholic fatty liver disease (NAFLD) is the liver
diseasemost commonly found in patients with IBD that is not
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linked to intestinal activity [3]. On the other hand, primary
sclerosing cholangitis (PSC) is the most common specific
liver disease associated with IBD, especially with ulcerative
colitis (UC), and it occasionally may overlap with autoim-
mune hepatitis. The hepatobiliary disorders less frequently
associated with IBD are autoimmune hepatitis/PSC overlap
syndrome: IgG4-associated cholangiopathy, primary biliary
cholangitis, hepatic amyloidosis, granulomatous hepatitis,
cholelithiasis, portal vein thrombosis, and hepatic abscess.
The spectrum of these manifestations varies according to the
type of IBD. Granulomas, hepatic abscess, amyloidosis, and
gallstones are traditionally observed in CD, while PSC and
autoimmune hepatitis are usually described in UC patients
[5, 6].

IBD therapy may also be associated with hepatic toxicity
[6]. Knowledge of the prevalence of hepatitis B and hepatitis
C in patients with CD is of fundamental importance, since
viral replication may occur during immunosuppressive ther-
apy [7].

Patients with some hepatobiliary manifestations may
progress to severe hepatic dysfunction and the need for
liver transplantation. PSC patients are more likely to develop
cholangiocarcinoma and colon cancer.Therefore, early recog-
nition and better characterization of these manifestations
are of fundamental importance to develop the appropriate
clinical management and public health policies. The present
study aimed to describe the hepatobiliary manifestations of
patients with IBD.

2. Methods

This was an observational cross-sectional study performed
at the Inflammatory Bowel Disease Outpatient Clinic of the
Hospital Geral Roberto Santos (HGRS), which is a reference
center for IBD.

Data collection was done with the use of a questionnaire
addressing epidemiological and clinical characteristics and,
mainly, hepatobiliary involvement; data were also pulled
from patient medical records. Our cohort, which we followed
during the period from June 2015 to August 2016, included
patients with IBD over the age of 18 years. Subjects who
were not able to respond to the questionnaire or who had
unclassified colitis were excluded.

Data were collected by reviewing the records of patients
who signed the informed consent term after agreeing to
participate in the investigation. The study was approved by
the Research Ethics Committee.

The analyzed variables included provenance (rural or
urban zone); genre; age; ethnicity/color; alcoholism; age (A):
less than or equal to 16 years old in diagnosis (A1), 17 to 40
years old (A2), and greater than 40 years old (A3); location
(L): ileal (L1), colonic (L2), ileocolonic (L3), and upper gas-
trointestinal tract (L4); and behavior (B): inflammatory (B1),
stenosing (B2), and penetrating/fistulizing (B3), in addition
to the presence or absence of perianal disease (P) [8].

The frequency of hepatobiliary manifestations included
cholelithiasis, chronic viral hepatitis B and C, liver enzyme
alterations with no defined etiology, primary sclerosing
cholangitis (PSC), non-alcoholic fatty liver disease (NAFLD),

pericholangitis, cholelithiasis, cholangiocarcinoma, autoim-
mune hepatitis (AIH), alcoholic liver disease, hepatic amy-
loidosis, hepatic abscess, primary biliary cirrhosis, granulo-
matous hepatitis, and portal vein thrombosis.

Laboratory variables analyzed included AST, ALT,
gamma-GT, alkaline phosphatase, bilirubin, prothrombin
time, albumin, and the hepatitis viral markers HBsAg,
anti-HBC IgM, anti-HBC IgG, and anti-HCV.

Imaging variables analyzed included abdominal
ultrasound, magnetic resonance imaging of the abdomen,
and endoscopic retrograde cholangiopancreatography. Also
assessed were IBD pharmacological treatment, hepatic
biopsy, and autoantibodies when present (ASCA and
p-ANCA).

Mean, standard deviation of the numerical variables, and
categorical variables frequencies were analyzed using the
statistical package SPSS version 21.0. Categorical variables
were analyzed using the chi-square test, and continuous
variables were analyzed using Student’s t-test. Differences
were considered statistically significant when the probability
of type 1 error was <0.05.

3. Results

In this study, 306 patients with an IBD diagnosis were
interviewed (165UC, 141 CD). Table 1 shows the demographic
characteristics of the patients with IBD with and without
hepatobiliarymanifestations. Among the 60 patientswhohad
hepatobiliary manifestations, 30 (50.0%) had UC. The same
patient might have had more than one manifestation.

The frequency of hepatobiliary manifestations in IBD
patients is described in Table 2. Hepatic amyloidosis, hepatic
abscess, primary biliary cholangitis, cholangiocarcinoma,
pericholangitis, granulomatous hepatitis, and portal vein
thrombosis were not detected.

Hepatobiliary symptoms detected at the time of the inter-
view included jaundice in 1.3% (n=4) of patients (notably, two
of them had no diagnosis of hepatobiliary disease); choluria
in 1.0% (n=3) of patients (likewise, two patients had no
diagnosis of hepatobiliary disease); pruritus in 3.5% (n=12)
of patients (six of whom had no confirmed hepatobiliary
disease); and pain in the right upper quadrant in 8.5%
(n=26) of patients (17 of whom were without a diagnosis
of hepatobiliary disease). We did not find signs of hepatic
cirrhosis.

Liver blood tests were altered in 20.3% of the patients,
including elevations of aminotransferases, canalicular
enzymes, or bilirubin. For patients with CD, 128 of 141 had
liver profile exams; 22.7% (n=29) presented with alterations
in aminotransferases, canalicular enzymes, or bilirubin; of
these, 27.6% (n= 8) had a diagnosis of some concurrent
hepatobiliary manifestations, and 72.4% (n=21) had no
hepatobiliary disease diagnosis defined until the time of
evaluation.

PSC prevalence among men in both the UC and CD
groups was of 6.2% among men with UC and 2% in women
with UC and 5.8% among men with CD and 2% in women
with CD.
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Table 1: Demographic characteristics and frequency of hepatobiliary manifestations in patients with inflammatory bowel disease.

Feature

Patients without
hepatobiliary
manifestations

N=246

Patients with
hepatobiliary
manifestations

N=60

P

IBD type, n (%)
UC
CD

135 (54.9)
111 (45.1)

30 (50.0)
30 (50.0) 0.497

Sex, n (%)
Female
Male

151 (61.4)
95 (38.6)

38 (63.3)
22 (36.7) 0.780

Mean age (years), mean (SD) 42.8 (13.7) 48.1 (13.8) 0.009
Region origin, n (%)
Rural area
Urban area

41 (16.7)
203 (82.5)

6 (10.0)
54 (90.0) 0.531

Ethnicity (self-declared), n (%)
Black
White
Mixed (“Pardo”)
Asia
Did not declare

80 (32.5)
30 (12.2)
122 (49.6)
7 (2.8)
7 (2.8)

16 (26.7)
12 (20)
28 (46.7)
2 (3.3)
2 (3.3)

0.730

IBD: inflammatory bowel disease; UC: ulcerative colitis; CD: Crohn’s disease; SD: standard deviation.

Table 2: Frequency of hepatobiliary manifestations and concomitant liver disease in UC and CD patients.

Hepatobiliary manifestations Ulcerative colitis
N=165

Crohn’s disease
N=141

Total
N =306

Steatosis/steatohepatitis, n (%) 11 (6.7) 11 (7.8) 22 (7.2)
Cholelithiasis, n (%) 9 (5.5) 11 (7.8) 20 (6.5)
PSC, n (%) 6 (3.6) 4 (2.8) 10 (3.3)
Drug hepatotoxicity,∗ n (%) 3 (1.8) 3 (2.1) 6 (2.0)
Hepatitis B, n (%) 1 (0.6) 1 (0.7) 1 (0.7)
Hepatitis C, n (%) 1 (0.6) 1 (0.7) 2 (0.7)
Hepatic fibrosis, n (%) 0.6(1) - 1 (0.3)
HAI, n (%) - 1 (0.7) 1 (0.3)
Alcoholic liver disease, n (%) - 1 (0.7) 1 (0.3)
PSC: Primary sclerosing cholangitis; HAI: Autoimmune hepatitis.
Note: In some cases, the same patient presented with more than one manifestation.

The temporal relationship between the presentation of
hepatobiliary manifestations and the diagnosis of IBD is
described in Table 3.

The Montreal classification (2005) for UC and CD is
described in Tables 4, 5 and 6.

Hepatitis B serology analysis of 182 patients including
those already diagnosed with hepatitis B showed a positive
HBsAg in 2 subjects (1.1%); 2.7% were isolated IgG HBcAb
positive. HBs antibody was performed in 79 patients who
also were IgG HBcAb positive, and 68.0% (n=46) were
unprotected for hepatitis B. Anti-HCV was obtained in 181
patients, being positive in 2.2% (n=4) of the cases.

4. Discussion

It is important to evaluate the frequency of hepatobiliary
manifestations in patients with IBD due to the risk of pro-
gression to chronic liver disease and possible association with

neoplastic diseases. In our study, we obtained a frequency of
19.6% of hepatobiliary manifestations in patients with IBD,
considering viral hepatitis cases and drug hepatotoxicity, in
addition to specific or associated IBD diseases. The presence
of hepatobiliary manifestations was similar between patients
with CD and UC, and their epidemiological profile did not
differ from that of other patients with IBD, the majority
of whom were female, from the urban area and of African
descent.Themean age was higher for patients with hepatobil-
iary manifestations compared to those without hepatobiliary
manifestations.

Our results corroborate with the literature regarding the
moment of diagnosis of hepatobiliary alterations in patients
with IBD. A previous study showed an overall proportion of
11.2% of cases diagnosed prior to IBD, 19.2% concomitant and
69.6% thereafter [9].

In the study by Lakatos et al. [10], the frequency of
hepatobiliary manifestations was 12.4% in UC patients and
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Table 3: Temporal relationship between the diagnosis of hepatobiliary manifestations and the diagnosis of inflammatory bowel disease.

Time of diagnosis of hepatobiliary manifestations in relation to IBD diagnosis Frequency n (%)
Preceding 14/60 (23.3)
Concomitant 12/60 (20.0)
After 34/60 (56.7)
IBD: inflammatory bowel disease.

Table 4: Montreal classification for patients with ulcerative colitis and hepatobiliary manifestations.

Montreal Classification
Disease extension

UC without
hepatobiliary
manifestations

N=135

UC with hepatobiliary
manifestations

N=30

Proctitis, n (%) 22 (16.3) 4 (13.4)
Left colitis, n (%) 57 (42.2) 10 (33.3)
Extensive colitis, n (%) 45 (33.3) 13 (43.3)
No defined extension, n (%) 11 (8.2) 3 (10.0)
UC: ulcerative colitis.

Table 5: Montreal classification for patients with CD and hepatobiliary manifestations.

Montreal Classification

CD without
hepatobiliary
manifestations

N=111

CD with hepatobiliary
manifestations

N=30

Age at diagnosis, n (%)
A1: ≤16 years old 9 (8.1) 2 (6.7)
A2: 17 - 40 years old 72 (64.9) 14 (46.7)
A3: > 40 years old 30 (27.0) 14 (46.7)
Location, n (%)
(L1) Ileal 20 (18.0) 5 (16.7)
(L2) Colonic 44 (39.7) 11 (36.7)
(L3) Ileocolonic 41 (36.9) 10 (33.3)
L1 + superior GI tract (L4) 1 (0.9) -
L2 + L4 1 (0.9) -
L3 + L4 1 (0.9) -
No location defined 3 (2.7) 4 (13.3)
Behavior, n (%)
(B1) Inflammatory 43 (38.8) 10 (33.3)
(B2) Stricturing 15 (13.5) 1 (3.3)
(B3) Penetrating 8 (7.2) 3 (10.0)
B1 + perianal disease (p) 15 (13.5) 9 (30.0)
B2 + p 8 (7.2) 4 (13.3)
B3 + p 18 (16.2) -
No defined behavior 4 (3.6) 3 (10.0)
CD: Crohn’s disease.

22.4% in those with CD; this lower frequency of hepatobiliary
manifestations observed in the UC groupmight be explained
by the fact that the study by Lakatos et al. [10] evaluated only
PSC, small duct PSC, and NAFLD.

PSC is considered to be of great importance due to its
severity and the risk for the patient of developing cholan-
giocarcinoma and colorectal cancer. The study of Vries et al.

[11] reported a prevalence of approximately 2.4% to 7.5% in
patients with UC and 3.4% in patients with CD, similar data
to ours. According to Saich et al. [5] the disease is rare in
the general population but is strongly associated with IBD,
affecting up to 5% of patients with UC and 3.6% with CD.
Other studies described the prevalence of PSC association
with UC of 8%, compared to 1% to 3% in CD [12].
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Table 6: Patients with cholelithiasis and Crohn’s disease according
to ileal involvement.

Feature Cholelithiasis
Yes

N=10∗
No

N=130
Ileal involvement (L1 or
L3), n (%)
Yes
No

7 (9.2)
3 (5.4)

69 (90.8)
53 (94.6)

Ileum resection, n (%)
Yes
No

1 (5.3)
9 (7.6)

18 (94.7)
109 (92.4)

L1: ileal; L3: ileocolonic.
∗Note: one of the patients with cholelithiasis had no clear location.

PSC is a chronic inflammatory disease that is highly
associated with IBD characterized by intra- and extrahepatic
bile ducts stenosis, fibrosis, and obstruction. IBD-associated
PSC has an increased frequency among patients with exten-
sive colitis, and its course may range from mild symptoms
to more severe disease. The presence of IBD associated
PSC increases the chance of the development of colorectal
cancer by up to 10-fold compared to control groups with
UC [13]. Claessen et al. [14] reported that patients with IBD-
associated PSC are at high risk for colorectal cancer and that
this risk is approximately three times higher than that of
cholangiocarcinoma. According to the systematic review by
de Vries et al. [11] the prevalence of IBD among PSC patients
varies from 46.5% to 98.7% and is more frequent in UC
subjects. On the other hand, CD is found in approximately
16% of patients with IBD; the association with undetermined
colitis is the least common, rarely accounting for more than
5% of cases.

Evidence suggests the prevalence of PSC in IBD varies
according to the extent of disease; the prevalence of PSC
is approximately 5.5% in patients with extensive colitis but
only 1% in subjects with left colitis [12]. The distribution
of patients with UC and PSC shows that, for most, the
entire colon is involved: extensive colitis (64.7%), left colitis
(18.8%), and proctitis (1% to 5.5%). In PSC patients with
CD, colon involvement is reported most often (36.8%-
82.1%), followed by involvement of the ileum and colon
(21.8%-57.9%). Isolated ileal involvement is rare (2%-5%)
[11].

In a study that analyzed 262 patients with CD, 15% had
abnormal liver function tests; they underwent ERCP and
liver biopsy, and 3.4% (n=9) presented with PSC [15]. CD-
associated PSC usually presents with extensive colonic or
ileocolonic diseases, as well as in pediatric populations [5].
In Italy, Zippi et al. [9] analyzed 216 patients with CD and
595 with UC and found only 0.9% (n=2) of cases of PSC in
CD patients and 0.7% in UC subjects. These studies showed
a lower frequency of PSC than did ours. We do not know
if this finding can be attributed to the sample size or to the
characteristics of the populations studied.

A large population-based study about IBD extraintestinal
manifestations conducted in Canada by Bernstein et al. [16]

included 4454 patients and found a 2% PSC prevalence in
UC patients and a 0.4% prevalence in those with CD. Men
were more commonly affected in the UC group (3% vs 1%
of women) and in the CD group (0.4% vs 0.3% of women).
Wang et al. [12] showed result similar to ours, with a mean
age at the time of PSC diagnosis of 40 years and a slight male
predominance [17].

Studies have described AIH-associated UC or pediatric
cases. UC may be present in 16% of AIH cases [18]. The
frequency of PSC and AIH coexistence ranges from 7.6% to
53.8% of patients with PSC [5]. Studies have suggested that
patients with AIH associated with IBD are more likely to
have disease recurrence and progression to cirrhosis [6]. In
our study, there was one case (0.3%) of autoimmune hepatitis
overlapping with PSC in a CD patient.

The prevalence of hepatic steatosis varies worldwide and
has been reported to be 18% in our region, according to
the study of Matteoni et al. [19], who used ultrasonography
evaluation in all patients. In our study, the lower prevalence
of NAFLD might be attributed to the constitutional charac-
teristics of the studied population, although it is interesting
to speculate that IBD could somehow interfere with the
development of NAFLD. The coexistence of NAFLD with
IBD has gained epidemiological importance. Its prevalence
in other studies varies from 6.2%, similar to our study, to
40% [6]. A recent study showed a higher prevalence rate of
NAFLD in patients with IBD compared to the incidence of
the general population of 9.1/100 in patients with IBD and
of 0.029 to 3.1 in the general population. The factors that
led to this increase in IBD are uncertain. Some studies point
to metabolic syndrome as the main factor in these patients;
however it is still a controversial issue [6].

According to a systematic review [6], the prevalence of
cholelithiasis ranges from 11% to 34% in CD, and hepato-
biliary manifestations are more common in CD patients. A
study from Stockholm, which compared the occurrence of
gallstones in the general population and in patients with
CD, showed a relative risk of 1.8 for patients with CD [3].
This difference compared to our study might be explained
by the fact that the cited studies are cohort- and hospital-
based, unlike ours, which is transverse and outpatient-based.
In the study by Parente et al. [20], among patients with IBD, a
cholelithiasis frequency of 9.9% was found in the CD group,
while in the UC group, it was 7%, in agreement with our
results.

Risk factors, including use of total parenteral nutrition
(NPT) and frequency and duration of hospitalizations, while
important, were not analyzed. Most drugs used in IBD are
potentially hepatotoxic, although the incidence of serious
complications is low [6]. Amoderate increase in aminotrans-
ferases ranges from 19% to 30% [6]. Hepatic toxicity varies
according to the group of studied drugs, and, in theory, all
medications used for IBD can lead to liver damage, including
amino salicylates, steroids, methotrexate, thiopurines (aza-
thioprine and its main active metabolite 6-mercaptopurine),
and anti-TNF and anti-integrin immunobiological agents [6].
Of note, in one of our cases, hepatic injury was caused
by methotrexate, an immunosuppressant used to maintain
clinical remission of CD. In the other cases, it was not possible
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to precisely identify the drug used. Methotrexate injury may
range from macrovesicular steatosis to liver fibrosis.

We found a frequency of alcoholic hepatitis of 0.7%,
emphasizing the impact of certain life habits on the frequency
of hepatobiliary manifestations among a few IBD patients.
Other studies did not report this variable but however stress
it as an important risk factor for cirrhosis [4].

The prevalence of hepatitis B and hepatitis C in IBD
patients is similar to that found in the general population
[4, 7]. In our study, 38% of the subjects were protected
for hepatitis B, 2.3% had prior virus contact, and 0.7% had
chronic hepatitis B infection. Other authors have found
the rate of positive anti-HBc to be 8.1% and the rate of
HBsAg to be 1% among IBD patients [7, 21]. Our results
disagree with those of a review of six studies in which the
anti-HCV positive rate was 3.3% amid patients with IBD
[7]. We did not find cases of viral hepatitis reactivation
with immunobiological therapy. This could be due to the
systematic screening used before immunosuppressants and
anti-TNF utilization in the study population. Our results
agree with the general population prevalence of HBsAg and
HCV in the Brazilian population.

Finally, the limitations of this study are mostly related
to the fact that this is a cross-sectional study without a
prospective evaluation, which would be ideal for better case
identification. However, the data presented highlight the
importance of a systematic and prospective search for hepa-
tobiliary manifestations among IBD patients, given that early
diagnosis may contribute to better management of possible
complications associated with hepatobiliary diseases.

In conclusion, we found that the presence of hepatobiliary
manifestations was frequent in both patients with CD and
UC. Most of the epidemiological profile of these patients
did not appear to differ from other subjects with IBD, most
of whom were female from urban areas. The mean age
was higher for patients with hepatobiliary manifestations
compared to the general sample. The diagnosis of hepato-
biliary manifestations is most commonly performed after
the diagnosis of IBD has been established. According to
the Montreal classification, the majority of patients with
hepatobiliary manifestations who presented with a diagnosis
were older than 17 years (A2 or A3). The inflammatory
form predominated, and the disease with colon involvement
was more common (L2 or L3) in patients with CD or
in UC patients with extensive colitis. The most frequent
nonspecific hepatobiliary manifestations in patients with
IBD were NAFLD and cholelithiasis. PSC was the most
frequent specific hepatobiliary manifestation, affecting more
male adults in the fourth decade of life that had colonic
involvement.
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Clinique et Biologique, vol. 33, no. 12, pp. 1082–1093, 2009.



Stem Cells 
International

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

MEDIATORS
INFLAMMATION

of

Endocrinology
International Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Disease Markers

Hindawi
www.hindawi.com Volume 2018

BioMed 
Research International

Oncology
Journal of

Hindawi
www.hindawi.com Volume 2013

Hindawi
www.hindawi.com Volume 2018

Oxidative Medicine and 
Cellular Longevity

Hindawi
www.hindawi.com Volume 2018

PPAR Research

Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2013
Hindawi
www.hindawi.com

The Scientific 
World Journal

Volume 2018

Immunology Research
Hindawi
www.hindawi.com Volume 2018

Journal of

Obesity
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

 Computational and  
Mathematical Methods 
in Medicine

Hindawi
www.hindawi.com Volume 2018

Behavioural 
Neurology

Ophthalmology
Journal of

Hindawi
www.hindawi.com Volume 2018

Diabetes Research
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Research and Treatment
AIDS

Hindawi
www.hindawi.com Volume 2018

Gastroenterology 
Research and Practice

Hindawi
www.hindawi.com Volume 2018

Parkinson’s 
Disease

Evidence-Based 
Complementary and
Alternative Medicine

Volume 2018
Hindawi
www.hindawi.com

Submit your manuscripts at
www.hindawi.com

https://www.hindawi.com/journals/sci/
https://www.hindawi.com/journals/mi/
https://www.hindawi.com/journals/ije/
https://www.hindawi.com/journals/dm/
https://www.hindawi.com/journals/bmri/
https://www.hindawi.com/journals/jo/
https://www.hindawi.com/journals/omcl/
https://www.hindawi.com/journals/ppar/
https://www.hindawi.com/journals/tswj/
https://www.hindawi.com/journals/jir/
https://www.hindawi.com/journals/jobe/
https://www.hindawi.com/journals/cmmm/
https://www.hindawi.com/journals/bn/
https://www.hindawi.com/journals/joph/
https://www.hindawi.com/journals/jdr/
https://www.hindawi.com/journals/art/
https://www.hindawi.com/journals/grp/
https://www.hindawi.com/journals/pd/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/
https://www.hindawi.com/

