
Research Article
Frequency and Type of Hepatic and Gastrointestinal
Involvement in Juvenile Systemic Lupus Erythematosus

Leila Tahernia,1,2 Hosein Alimadadi,3,4 Fatemeh Tahghighi,2,3

Zahra Amini,2 and Vahid Ziaee2,3,5

1Growth and Development Research Center, Tehran University of Medical Sciences, Tehran, Iran
2Children’s Medical Center, Pediatrics Center of Excellence, Tehran, Iran
3Department of Pediatrics, Tehran University of Medical Sciences, Tehran, Iran
4Pediatric Gastroenterology and Hepatology Research Center, Tehran University of Medical Sciences, Tehran, Iran
5Pediatric Rheumatology Research Group, Rheumatology Research Center, Tehran University of Medical Sciences, Tehran, Iran

Correspondence should be addressed to Vahid Ziaee; ziaee@tums.ac.ir

Received 21 August 2017; Revised 3 November 2017; Accepted 12 November 2017; Published 29 November 2017

Academic Editor: Ricard Cervera

Copyright © 2017 Leila Tahernia et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Background. Systemic lupus erythematosus (SLE) is a frequent rheumatology disorder among children. Since hepatic involvement
is a common systemic manifestation in lupus, the frequency and type of hepatic involvement were determined in pediatric cases
of SLE admitted to Children’s Medical Hospital from 2005 to 2014. Methods and Patients. In this observational case-series study,
138 pediatric cases of SLE were admitted in Children’s Medical Center (a pediatric rheumatology referral center in Tehran, Iran)
enrolled from 2005 to 2014 and the outcomes, frequency, and type of hepatic involvement were assessed among them. Results.
Hepatic involvement was reported in 48.55% of total SLE patients. Aspartate aminotransferase (AST), alanine aminotransferase
(ALT), and both enzymes higher than normal upper limits were detected in 8.7%, 5%, and 34.7% of lupus patients, respectively.
Increased level of liver enzymes was categorized as less than 100, between 100 and 1000, and more than 1000 levels in 23.1%, 23.1%,
and 2.1% of cases. The only gastrointestinal involvement in lupus patients contributing to hepatic involvement was gastrointestinal
bleeding. Rising in liver enzymes was detected mostly in lupus patients without gastrointestinal bleeding (52.2% without versus
25.8% with gastrointestinal bleeding, 𝑃 = 0.007). Conclusion. Approximately half of the pediatric patients suffering from SLE have
hepatic involvement. No significant correlation was observed between various organs involvement and abnormal level of liver
enzymes.

1. Introduction

Since systemic lupus erythematous (SLE) is an autoimmune
multisystem disease, early diagnosis before the involvement
of major organs is crucial. Involvement of kidney, central
nervous system, and liver would result in numerous problems
such as dialysis and cirrhosis [1, 2].The liver involvementmay
be life-threatening [3]. Hepatic involvement in lupus could
be the result of various factors including lupus hepatitis,
medications during management of SLE (NSAIDs, Aspirin,
immune-suppressors, hydroxyzine, hydroxychloroquine),
fatty liver (due to corticosteroids), associated autoimmune
hepatitis, primary biliary cirrhosis, cholangitis, and viral
hepatitis [4].

In previous studies, the hepatic involvement and increase
in liver enzymes in lupus patients had been reported mainly
due to medications in the management of patients [5].
Since hepatic involvement could be primary or secondary
in SLE, lupus hepatitis could be considered only after ruling
out secondary causes and other etiological factors [6–9].
However, the majority of studies had assessed secondary
causes of hepatic involvement in SLE [6, 9]. Primary hepatic
involvement had rarely been studied in lupus [7, 8].Moreover,
most studies had been conducted mainly in the adult popu-
lation [6, 7, 9]. Hepatic involvement in lupus is a challenging
issue in rheumatology specially difference between lupoid (or
autoimmune) hepatitis and overlap SLE with autoimmune
liver diseases [10, 11].
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Hepatic involvement in lupus is associated with higher
mortality rate in children [12]. SLE disease ismultisystem and
rapidly progressive in childhood cases; so, a study on hepatic
and gastrointestinal involvement in pediatric cases may be
helpful in reduction of lupus burden especially with the
absence of this involvements in diagnostic criteria. Accord-
ingly, in this study frequency and type of hepatic involvement
were evaluated among childhood-onset SLE admitted in a
pediatric rheumatology referral center in Iran since 2005 to
2014.

2. Methods and Materials

In this observational study which was performed as a case-
series, 138 consecutive pediatric cases of SLE admitted in
Children’s Medical Center, Pediatric Center of Excellence,
Tehran, Iran, were enrolled by a census manner from 2005 to
2014. The outcomes, frequency, and type of hepatic involve-
ment were assessed as the main purpose of this study,
but other gastrointestinal (abdominal pain, gastrointestinal
bleeding, pancreatitis, gastritis, esophagitis, cholestasis, etc.)
and major organ involvements (cardiac, cerebral, renal, etc.)
were evaluated as minor objectives. Lupus cases were diag-
nosed based on the presence of 4 of 11 American College of
Rheumatology (ACR) criteria. ACR SLE classification criteria
were revised and validated by Systemic Lupus International
Collaborating Clinics (SLICC) group in 2012. According to
SLICC, a person is classified as having SLE in presence of
biopsy-proven lupus nephritis with ANA or anti-ds-DNA
antibodies or 4 of diagnostic criteria, including at least one
clinical and one immunologic criterion 2 [13].

Hepatic involvement due to underlying lupus disease
was considered as lupus hepatopathy after ruling out all
other medical problems that could result in the elevated
level of aspartate aminotransferase (AST) and alanine amino-
transferase (ALT), with normal level of alkaline phosphatase
(ALP) and ultrasound assessment. Gastrointestinal endo-
scopic study was performed in all patients with gastrointesti-
nal bleeding. Cholestasis was detected by the increased level
of alkaline phosphatase (ALP) and gamma-glutamyltransfer-
ase (GGT). Liver ultrasound study was carried out in all
patients in order to rule out local liver problems such as
hepatic steatosis, granuloma, and cholestasis. Improvement
in liver enzymes bymedication withdrawal was considered as
drug-induced hepatotoxicity.

All data were extracted from clinical records of lupus
patients in hospital archives. Medical information was
inserted in related forms.

Data analysis was performed on 138 childhood-onset
SLE cases by SPSS (version 13.0). Chi-Square, Fisher, and
Independent-Sample 𝑇 tests were used for analyzing data.
They were considered statistically significant at 𝑃 values less
than 0.05.

3. Results

Mean age at diagnosis was 8.45 ± 3.9 years. Patients were
prominently female (79%). Jaundice, cholestasis, and hep-
atomegaly were considered in 3.6%, 0.7%, and 28.2%, respec-
tively. Hepatic involvement was detected in 48.55% including

Table 1: Comorbidity in children with systemic lupus erythemato-
sus.

Comorbidity Frequency
Hypertension 14 (10.1%)
Hypothyroidism 4 (2.9%)
JIA 3 (2.17%)
Diabetes 2 (1.44%)
Myopathy 1 (0.7%)
Sjogren 1 (0.7%)
ITP 1 (0.7%)
Macrophage activation syndrome 1 (0.7%)
Scleroderma 1 (0.7%)

one patient with increased hepatic enzymes induced by
medications (prescribed for lupus disease). Splenomegaly
was realized in 15.2% of lupus patients. The abnormal level of
liver enzymes was observed in total 48.55% including 8.7%,
5%, and 34.7% abnormal AST, ALT, and both, respectively.
The increased level of liver enzymes was categorized into
three levels, including liver enzymes less than 100 (23.1%),
between 100 and 1000 (23.1%), and more than 1000 (2.1%).

No major and minor organ involvement and lupus signs
and symptoms were associated positively with SLE hepatic
involvement in this study (𝑃 > 0.05). The only negative rela-
tion was realized between gastrointestinal bleeding and
increased level of liver enzymes in lupus patients. Abnormal
level of liver enzymes was reported 52.2% and 25.8% in those
without and with gastrointestinal bleeding (𝑃 = 0.007).

Comorbidity was observed in 21.7% of lupus patients
(Table 1). The abdominal pain was reported in 37%. Location
of abdominal pain in lupus patients was detected mainly
in epigastric (25%) following right upper quadrant area.
The ascites, pleural effusion, anorexia, weight loss, and
nausea/vomiting were present in 16.6%, 12.3%, 10.1%, 17.3%,
13.7%, and 11.6%, respectively. Gastroesophageal endoscopic
studywas performed in 14 lupus patients with gastrointestinal
bleeding (10.14%). Abnormal level of liver enzymes was
detected in 5 patients with gastrointestinal bleeding (3.6%).
Endoscopic results were positive in all five cases including
one patient with peptic ulcer, two cases with gastritis, and two
esophagitis cases.

One patient with SLE was presented with pancreatitis in
the first admission (0.7%) and one of them has macrophage
activation syndrome as first presentation of SLE (0.7%). The
prothrombin time test (PT) result and partial thromboplastin
time (PTT) were abnormal in 14.5% and 2.9%, respectively.
Abnormal PTwas correctedwith vitaminK injectionwithout
any signs and symptoms of liver encephalopathy. Hypoalbu-
minemia and low total protein were realized in 20.3% and
11.6%, respectively.

Prevalence of positive lupus classification criteria has
been reported in Table 2. Skin and renal involvementwere the
most common clinical involvement in our patients. Anti ds-
DNA as a specific immunologic criteria was positive in 63%
of patients.The complement (C3, C4, and CH50) test was low
in 31.1%.
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Table 2: Frequency of clinical and immunologic criteria in lupus patients.

Clinical criteria Positive (%) Immunologic criteria Positive (%)
Acute cutaneous lupus 57.2% Positive 93.5%
Chronic cutaneous lupus 5.1% Positive anti-ds-DNA 63%
Oral or nasal ulcers 23.2% Positive anti-SM 2.1%
Nonscarring alopecia 2.9% Positive APL-Ab 8%
Synovitis 39.8% Low complement 31.2%
Serositis 18.1% Coombs 14.5%
Renal 51.5%
Neurologic 33.3%
Hemolytic anemia 2.9%
Leukopenia 30.5%
Thrombocytopenia 21%
ANA: antinuclear antibody; anti-ds-DNA: double-stranded DNA antibody; anti-SM: anti-Smith antibody; APL-Ab: antiphospholipid antibody.

4. Discussion

Liver enzyme abnormalities have been described in various
studies in up to 60% of patients with SLE at some point
during the course of their disease [7, 14]. Patients with SLE
and elevated liver enzymes can interfere with complicated
differential diagnosis. In order to ascribe the elevated level
of liver enzymes to SLE disease, different factors and liver
involving diseases have to be ruled out such as drug hepato-
toxicity, autoimmune hepatitis, viral hepatitis, and fatty liver
[7, 10, 11].

Assessment of these factors requires the full evaluation
of SLE associated diseases which could result in elevated
level of liver enzymes including lupus hepatitis and overlap
syndrome [10, 11]. Accurate clinical evaluation, serological
tests, and often liver biopsy would be crucial in order to
prove the abnormal level of liver enzymes as a component
of SLE disease. SLE by itself is not usually associated with a
significant liver disease. Liver involvement in lupus is often
asymptomatic which is referred to as “lupus hepatitis.” It
is characterized by a mild increase in serum transaminase
levels. In 28–42% of patients, no obvious causes of liver
dysfunction were found, and it was thought to be due to
lupus itself [10, 11]. Lupus hepatitis usually responds to SLE
treatment and has a benign course with no complication and
liver enzymes return to normal in lupus-induced hepatitis by
steroid therapy [3, 4, 15].This result was observed in our study
as well.

It is still a controversial issue, but a great deal of evidence
exists in the literature in favor of this hypothesis that lupus
itself is not associated with a severe and progressive liver
injury. However, several authors have mentioned SLE as a
trigger of subclinical liver involvement [11]. Asymptomatic
elevated level of liver enzymes is frequently associated with
lupus exacerbation.

Moreover, sometimes there are overlapping profiles with
other autoimmune diseases, such as autoimmune hepatitis,
acute hemolytic anemia, and primary biliary cirrhosis which
could result in higher levels of hepatic enzymes. If there
is autoimmune evidence in some organs such as thyroid,
hematologic, central nervous system, or joints and raising

of liver transaminase, SLE should be considered as the first
diagnosis [8, 14]. Isolated autoimmune liver involvement is
compatible with autoimmune hepatitis, but these patients
should be followed up for complete SLE criteria for several
years. These are accompanied by changes in immunological
liver markers and autoantibodies that help to establish an
accurate diagnosis. Positive anti-smooth-muscle (sm) anti-
bodies and anti-liver-kidney antibody (LKM) are expected in
primary autoimmune hepatitis [16]. In a study in pediatrics
and adult SLE, the rate of on autoimmune hepatitis was
more common in children (9.8% comparedwith 1.3% in adult
patients) [17].

Another cause that must be considered as a contributing
factor in lupus hepatitis is drug-induced liver toxicity. It is also
common in SLE andmay be ascribed to chronic consumption
or high doses of medicines used to control autoimmune
disorders such as immunosuppressants, anti-inflammatory
drugs (steroidal and nonsteroidal), and disease-modifying
antirheumatic drugs (DMARDS). Increased rate of drug-
induced hepatotoxicity was reported in lupus patients [7, 14].
Allmedication that was being prescribed in lupus could result
in elevated liver enzymes but this complication is uncommon
in some drug such as monoclonal antibodies (rituximab,
belimumab) and antimalarial antibodies [11]. In a study by
Huang et al., 35 cases of drug-induced hepatotoxicity were
reported among 1533 SLE patients [18], but in another study,
by Takahashi et al., liver involvement by drug-induced injury
was reported in 31% of total 123 SLE patients [7]. At the
moment, it is impossible to know with certainty whether
this high incidence could be the result of chronic lupus drug
use, relatively high doses of medicine, and different drugs
commonly prescribed to treat this disease, or the presence
of any kind of susceptibility that makes these patients prone
to drug-induced hepatotoxicity. Drug-induced hepatitis in
lupus patients was mainly as lobular, portal, or periportal
involvement. In our study, hepatic involvement due to med-
ications was not as high as these studies. It was reported in
2.1% of patients during follow-ups.

SLE patients have elevated levels of systemic oxidative
stress that could be obvious in lupus patients with the elevated
liver enzyme [19]. The spectrum of liver disease in SLE was
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assessed in a study by Piga et al. in 2010. Liver enzyme
abnormalities were observed in 18.6% of patients. They
concluded that liver hepatitis is generally subclinical with
a fluctuating course and responds greatly to moderate to high
doses of prednisone without progression to end-stage liver
disease [20].

In our study, totally 48.55% of childhood lupus cases
had hepatic involvement. No significant association was
observed between various organs involvement and abnormal
level of liver enzymes in children with lupus in our study.
But elevated liver enzymes were detected mostly in lupus
patients without gastrointestinal bleeding (52.2% without
versus 25.8%with gastrointestinal bleeding). In other studies,
hepatic dysfunction was reported approximately between
23% and 60% of total SLE patients [3, 4]. According to these
studies, hepatomegaly and splenomegaly were reported in
one-third and one-tenth of patients, respectively. Jaundice
was considered in one-quarter of all cases. Hepatic dysfunc-
tion was usually mild and nonspecific similar to results in our
study.

Different types of hepatic involvement in various stud-
ies included lupus hepatitis, Budd-Chiari syndrome, regen-
erative nodular hyperplasia, autoimmune hepatitis, drug-
induced hepatitis, and primary biliary cirrhosis [8, 11].

Hepatic involvement was mild and asymptomatic in our
subjects, except in four lupus cases with overlapping autoim-
mune hepatitis. They were presenting with increased levels
of alkaline phosphatase and gamma-glutamyltranspeptidase
as well as specific autoimmune hepatitis antibodies. In these
cases, liver enzymes did not reach the normal level after
initiation of standard SLE treatment.

In a study in Japan, the hepatic dysfunction was seen
at the time of lupus diagnosis in 45% [7]. In this study,
neurological involvement was more common among lupus
patients with hepatitis rather than those without hepatitis [7].
However, in our study, there was no significant correlation
between hepatic and neurological involvement.

The jaundice was not a common finding related to lupus
hepatitis and it was considered as an indicator of hemolysis.
The rate of jaundice in SLE patients was reported to be 24%
in Runyon et al.’s study [14]. In our study, hemolytic anemia
(positive coombs test and elevated retic count) was reported
in 2.9% of lupus patients, although there is positive coombs
test in 14.5% of patients.

Hepatic involvement including hyperbilirubinemia and
increased liver transaminases can be the only presentation or
one of the main symptoms in neonatal lupus erythematosus
(NLE) but the mechanism of NLE is different with SLE [21].

Pancreatitis was observed in one of our SLE patients.
Acute pancreatitis is not common in SLE patients especially
as a first presentation of SLE but it is associated with sever
and fatal coarse of SLE [22, 23]. Prevalence of pancreatitis has
been reported 0.9% in juvenile SLE [23]. Another cause of
hepatitis in SLE patients is macrophage activation syndrome
[24].

Treatment of underlying disease also resulted in sub-
sequent alleviation of abdominal pain and anorexia in all
subjects of our study.

Liver biopsy was not performed in all our lupus cases
because of later normalization of liver enzymes following

initiation of standard treatment of SLE and ethical concern.
This was a limitation of this study.

5. Conclusion

Approximately half of pediatric subjects with SLE have
hepatic involvement. No significant correlation was observed
between various organs involvement and abnormal level of
liver enzymes. But, it was reported more frequently in lupus
patients without gastrointestinal bleeding (about one-third
of patients with gastrointestinal bleeding had abnormal level
of liver enzymes). Serum transaminases should be routinely
checked out in lupus patients in order to rule out other
accompanying liver problems, particularly in patients with
higher level of liver enzymes.
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112, no. 25, pp. 423–432, 2015.

[3] M. H. Miller, M. B. Urowitz, D. D. Gladman, and L. M. Blendis,
“The liver in systemic lupus erythematous,” The Quarterly
Journal of Medicine, vol. 53, pp. 401–409, 2005.

[4] T. Gibson and AR. Myers, “Subclinical liver disease in systemic
lupus erythematous,” The Journal of Rheumatology, vol. 8, pp.
752–759, 1995.

[5] B. I. Hoffman and W. A. Katz, “The gastrointestinal manifesta-
tions of sytemic lupus erythematosus: a review of the literature,”
Seminars in Arthritis and Rheumatism, vol. 9, no. 4, pp. 237–247,
1980.

[6] V. R. Chowdhary, C. S. Crowson, J. J. Poterucha, and K. G.
Moder, “Liver involvement in systemic lupus erythematosus:
case review of 40 patients,” The Journal of Rheumatology, vol.
35, no. 11, pp. 2159–2164, 2008.

[7] A. Takahashi, K. Abe, R. Saito et al., “Liver dysfunction in
patients with systemic lupus erythematosus,” Internal Medicine,
vol. 52, no. 13, pp. 1461–1465, 2013.

[8] B. Van Hoek, “The spectrum of liver disease in systemic lupus
erythematosus,” The Netherlands Journal of Medicine, vol. 48,
no. 6, pp. 244–253, 1996.

[9] T. Matsumoto, T. Yoshimine, K. Shimouchi et al., “The Liver in
systemic lupus erythematosus; pathologic analysis of 52 cases
and review of Autopsy,” Human Pathology, vol. 23, no. 10, pp.
1151–1158, 1992.



Autoimmune Diseases 5

[10] A. Adiga and K. Nugent, “Lupus Hepatitis and Autoimmune
Hepatitis (Lupoid Hepatitis),” The American Journal of the
Medical Sciences, vol. 353, no. 4, pp. 329–335, 2017.

[11] F. Bessone,N. Poles, andM.G. Roma, “Challenge of liver disease
in systemic lupus erythematosus: clues for diagnosis and hints
for pathogenesis,”World Journal of Hepatology, vol. 6, no. 6, pp.
394–409, 2014.

[12] F. Tavangar-Rad, V. Ziaee, M.-H. Moradinejad, and F. Tah-
ghighi, “Morbidity and mortality in Iranian children with
juvenile systemic lupus erythematosus,” Iranian Journal of
Pediatrics, vol. 24, no. 4, pp. 365–370, 2014.

[13] M. Petri, A. M. Orbai, and G. S. Alarcón, “Derivation and
validation of the systemic lupus international collaborating
clinics classification criteria for systemic lupus erythematosus,”
Arthritis & Rheumatology, vol. 64, no. 8, pp. 2677–2686, 2012.

[14] B. A. Runyon, D. R. LaBrecque, and S. Anuras, “The spectrum
of liver disease in systemic lupus erythematosus. Report of
33 histologically-proved cases and review of the literature,”
American Journal of Medicine, vol. 69, no. 2, pp. 187–194, 1980.

[15] R.H. Zheng, J.H.Wang, and S. B.Wang, “Clinical and immuno-
pathological features of patients with lupus hepatitis,” Chinese
Medical Journal, vol. 126, pp. 260–266, 2013.

[16] M. E. J. Deen, G. Porta, F. J. Fiorot, L. M. A. Campos, A. M.
E. Sallum, and C. A. A. da Silva, “Autoimmune hepatitis and
juvenile systemic lupus erythematosus,” Lupus, vol. 18, no. 8, pp.
747–751, 2009.

[17] K. S. Irving, D. Sen, H. Tahir, C. Pilkington, and D. A. Isen-
berg, “A comparison of autoimmune liver disease in juvenile
and adult populations with systemic lupus erythematosus—A
retrospective review of cases,” Rheumatology, vol. 46, no. 7, pp.
1171–1173, 2007.

[18] D. Huang, E. Aghdassi, J. Su et al., “Prevalence and risk factors
for liver biochemical abnormalities in Canadian patients with
systemic lupus erythematosus,” The Journal of Rheumatology,
vol. 39, no. 2, pp. 254–261, 2012.

[19] M. A. Lozovoy, A. N. Simão, C. Panis et al., “Oxidative stress is
associated with liver damage, inflammatory status, and
corticosteroid therapy in patients with systemic lupus
erythematosus,” Lupus, vol. 20, no. 12, pp. 1250–1259, 2011.

[20] M. Piga, A. Vacca, G. Porru, A. Cauli, and A. Mathieu, “Liver
involvement in systemic lupus erythematosus: incidence, clin-
ical course and outcome of lupus hepatitis,” Clinical and
Experimental Rheumatology, vol. 28, no. 4, pp. 504–510, 2010.

[21] R. Assari, V. Ziaee, M.-H. Moradinejad, and A. Mirmoham-
madsadeghi, “Neonatal lupus erythematosus following
rheumatoid arthritis: case report and literature review,” Iranian
Journal of Pediatrics, vol. 24, no. 4, pp. 445–448, 2014.

[22] V. Pascul-Ramos, A. Duarte-Rojo, A. R. Villa, and etal., “Sys-
temic lupus erythematosus as a cause and prognostic factor of
acute pancreatitis,” The Journal of Rheumatology, vol. 31, pp.
707–712, 2004.

[23] Q. Wang, M. Shen, X. Leng, X. Zeng, F. Zhang, and J. Qian,
“Prevalence, severity, and clinical features of acute and chronic
pancreatitis in patients with systemic lupus erythematosus,”
Rheumatology International, vol. 36, no. 10, pp. 1413–1419, 2016.

[24] P. E. Gavand, I. Serio, L. Arnaud et al., “Clinical spectrum
and therapeutic management of systemic lupus erythematosus-
associated macrophage activation syndrome: a study of 103
episodes in 89 adult patients,” Autoimmunity Reviews, vol. 16,
no. 7, pp. 743–749, 2017.



Submit your manuscripts at
https://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


