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Patients with HIV/AIDS can present with multiple types of fungal rhinosinusitis, fungal balls, granulomatous invasive fungal
rhinosinusitis, acute or chronic invasive fungal rhinosinusitis, or allergic fungal rhinosinusitis (AFRS). Given the variable spectrum
of immune status and susceptibility to severe infection from opportunistic pathogens it is extremely important that clinicians
distinguish aggressive fungal invasive fungal disease from the much milder forms such as AFRS. Here we describe a patient with
HIV and AFRS to both remind providers of the importance of ruling out invasive fungal disease and outline the other unique
features of fungal sinusitis treatment in the HIV-positive population. Additionally we discuss the evidence for and against use of
allergen immunotherapy (AIT) for fungal disease in general, as well as the evidence for AIT in the HIV population.

1. Introduction

A recent review by Callejas and Douglas outlined five major
types of fungal rhinosinusitis [1]. Fungal balls are dense
growths mainly of Aspergillus species that afflict mostly
middle-aged to elderly women; the disorder can occur in
both immunocompromised and immunocompetent hosts
and has excellent surgical cure rates. Another potential fungal
sinus disease found in immunocompetent hosts is the far
less common granulomatous invasive fungal rhinosinusitis.
This disorder is geographically limited mostly to Sudan,
India, Pakistan, and Saudi Arabia, most often caused by
Aspergillus flavus, and is treated with a combination of
surgery and itraconazole. Immunosuppressed patients may
present with acute or chronic invasive fungal rhinosinusitis,
with the distinguishing feature being the severity of the
immunologic defect. In chronic invasive disease, the defect
tends to be subtle such as the immune dysfunction seen
in poorly controlled diabetics and patients on low-dose
corticosteroids. In contrast, the acute form tends to manifest
in patients with severe reduction in neutrophil numbers

or function, such as patients undergoing chemotherapy or
afflicted with blood-based cancers. Chronic invasive fungal
rhinosinusitis is considered a medical emergency due to the
potential for rapid invasion into the central nervous system
imparting a highmortality rate.Aspergillus andMucorales are
the most common causative agents identified in both acute
and chronic invasive diseases, and both forms are treated
with immune reconstitution (if possible), surgical debride-
ment, and systemic antifungals. Allergic fungal rhinosinusitis
(AFRS) is also most often caused by Aspergillus species but
may be due to Alternaria, Bipolaris, or Curvularia species.
Atopic yet immunocompetent patients often present with
this disorder and treatment includes surgery, nasal steroids,
and perhaps the addition of allergen immunotherapy (AIT).
Given the variable spectrum of immune status and suscep-
tibility to severe infection from opportunistic pathogens,
patients with HIV/AIDS can present with any of the five
types of fungal rhinosinusitis. It is thus extremely important
when seeing a patient with HIV and fungal sinus disease to
distinguish aggressive fungal disease such as acute invasive
fungal rhinosinusitis from the much milder forms such
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Table 1: Review of sinus disease categories and features.

Sinus diseases of immunocompetent hosts
Type Pathogen Host features Treatment Pearls

Fungal ball Aspergillus species Females over ∼50 years
of age Outpatient surgery High cure rate

Granulomatous invasive
fungal rhinosinusitis Aspergillus flavus

All demographics, in
Sudan, India, Pakistan,
and Saudi Arabia

Outpatient surgery and
systemic antifungals

Postoperative itraconazole
may reduce relapse rate

Allergic fungal
rhinosinusitis

Aspergillus sp.,
Alternaria sp., Bipolaris
sp., and Curvularia sp.

Atopic patient

Outpatient surgery, allergic
treatments (nasal steroids),
and considering allergen
immunotherapy

Best evidence is for allergen
immunotherapy initiation
4–6 weeks after surgery

Sinus diseases limited to immunocompromised hosts
Type Pathogen Host features Treatment Pearls

Acute invasive fungal
rhinosinusitis

Aspergillus species,
Rhizopus sp., andMucor
sp.

Reduced neutrophil
number of functions,
HIV

Inpatient surgery, systemic
antifungals, and immune
reconstitution

Must be distinguished from
noninvasive disease in
immunocompromised
host, high mortality

Chronic invasive fungal
rhinosinusitis

Aspergillus species,
Rhizopus sp., andMucor
sp.

Less severe impairment
such as diabetes,
systemic corticosteroids,
and HIV

Outpatient surgery,
systemic antifungals, and
immune reconstitution

Must be distinguished from
noninvasive disease in
immunocompromised
host; recurrence is possible

Modified from Callejas and Douglas, 2013 [1].

as AFRS (Table 1). Here we describe a patient with HIV
and AFRS to remind providers of the importance of ruling
out invasive fungal disease and other unique features of
fungal sinusitis treatment in the HIV-positive population.
Additionally we discuss the evidence for and against use of
AIT for fungal disease in general, as well as the evidence for
AIT in the HIV population.

2. Case Presentation

A 40-year-old male presented for evaluation with 15–20
years of congestion, headache, and anosmia. He reported a
variable response to nasal steroids and oral antihistamines.
In 1994, he underwent sinus surgery for sinus polyposis,
after which his symptoms improved. Despite continued
treatment with daily loratadine and then later fexofenadine,
he required repeat sinus surgery in 2000. He was then placed
on cetirizine with improved and stable symptoms for several
months. However, around this time he was found to be HIV-
positive and cetirizine was discontinued due to concern for
drug interaction with his antiretroviral medications. Given
continued symptoms and limited oral treatment options due
to lack of efficacy or potential medication interactions, he
was treated with allergen immunotherapy (AIT) from 2000
to 2003 to molds and dust mite per self-report. While he
described symptomatic improvement on AIT, his treatment
was interrupted after moving and was not restarted. After
reporting worsening of symptoms including chronic nasal
congestion with acute episodes of worsening when exposed
to “moldy rooms” and cats, a repeat CT demonstrated evi-
dence of recurrent pansinusitis. Subsequent MRI confirmed
CT findings of pansinusitis with no evidence of invasive
disease, prompting a third sinus surgery in late 2009. Thick,

inspissated “allergic” mucin and nasal polyposis were noted
intraoperatively, consistent with the diagnosis of AFS. Tissue
examination revealed fungal elements by GMS/PAS stain and
numerous eosinophils with growth of Curvularia on culture.
His symptoms included stable, daily nasal congestion with
exacerbations. The recurrent nature of his allergic fungal
sinusitis raised the question of whether he would be best
treated with reinitiation AIT, and thus he was referred to our
allergy clinic for evaluation.

His past medical history was positive for adult attention
deficit hyperactivity disorder and HIV with a CD4 count of
397 and an undetectable viral load. He denied any respira-
tory complaints and had no history of asthma. Vital signs
were within normal limits. Physical exam was significant
for surgical removal of much of the middle turbinates
and dry nasal mucosa without erythema, edema, or nasal
polyposis. There was no sinus tenderness. His medications
included daily lamivudine, abacavir, raltegravir, efavirenz,
methylphenidate, calcium supplements, budesonide suspen-
sion used in conjunction with nasal sinus saline rinse,
azelastine, and mometasone nasal sprays. He had no history
of ever receiving antifungal medications.

Our evaluation revealed negative skin prick testing to
all relevant trees and grasses, as well as cat, dog, cock-
roach, and dust mite. He had positive skin prick testing
to Curvularia spicifera, Alternaria tenuis, Helminthosporium
mix, Penicillium notatum, and ragweedmix. Intradermal skin
tests were positive to Aspergillus fumigatus, Cladosporium
mix, and Epicoccum nigrum. Total serum immunoglobulin E
(IgE) was 298.2mg/dL. Serum sensitization was confirmed
for Cladosporium herbarum, Alternaria, and Aspergillus.
He had mild specific IgE elevations to ragweed and elder
marsh. Specific IgE to grasses (Bermuda, Johnson, Kentucky
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Table 2: Maintenance allergy immune-therapy dose composition
for our presented case report.

Species Concentration
(weight/volume) Volume

Alternaria 1 : 20 0.5mL
Aspergillus fumigatus 1 : 20 0.5mL
Helminthosporium 1 : 10 0.5mL
Hormodendrum/Cladosporium 1 : 20 0.5mL
Curvularia 1 : 20 0.5mL
Epicoccum 1 : 40 0.5mL
Penicillium 1 : 20 0.5mL
Diluent — 6.5mL
Total 1 : 200 10mL

Blue), elm, juniper, oak, olive tree, dust mite, cat, dog, and
cockroach were all negative. Having established clinically
relevant fungal sensitization and after discussing risks and
potential benefits, AIT against the sensitized fungal allergens
was initiated. He tolerated AIT without serious reactions,
achieving maintenance after a one-year period of buildup
(Table 2). At that time, repeat CT of sinuses revealed stable
postoperative changes with no finding of recurrent fungal
disease. He continued on maintenance AIT for two years
and then discontinued due to his work schedule prevent-
ing compliance with monthly maintenance injections. He
has remained on daily mometasone nasal spray as well as
budesonide suspension with saline sinus lavage. Despite only
two years of maintenance AIT, he has remained stable, with
minimal symptoms and a recent endoscopy demonstrated
only small, asymptomatic polyps.

3. Discussion

This case highlights the unique issues related to fungal sinus
disease. Although this patient’s clinical course ended up to
be one of the successful treatments, as soon as fungal sinus
disease is suspected in an immunocompromised patient,
invasive disease should be excluded immediately, especially if
neutropenia is also present [2, 3]. Bone erosion and extrasinus
extension do not manifest until late in the course of invasive
disease, and thus lack of such findings should not dissuade
further work-up [4]. In one study the most suggestive (albeit
nonspecific) finding inHIVpatientswith invasive diseasewas
severe unilateral mucosal thickening [5].

Overall, up to 68% of HIV patients report some form
of sinus disease [4, 6]. Part of the pathogenesis may be
reduced ciliary clearance seen inHIV-positive individuals [7]
perhaps leading to mucus stasis [4]. While the evaluation of
sinus disease in the HIV-positive population is often similar
to seronegative patients, in addition to ruling out invasive
disease clinicians should ensure that any sinus cultures are
sent for all possible cultures including fungal, viral, aerobic,
anaerobic, and mycobacterial ones [4]. The most common
pathogens causing acute sinusitis in the HIV-positive pop-
ulation are S. pneumoniae, H. influenza, M. catarrhalis,

and S. viridans, whereas chronic sinus disease in HIV-
positive individuals is most often S. aureus, S. epidermidis,
or anaerobic bacteria [1, 4]. When invasive fungal disease
is encountered, clinicians must understand that mortality is
high and thus aggressive, and open surgical debridementwith
adjunct liposomal amphotericin B is indicated [3].

In contrast with invasive disease, allergic fungal sinusitis
in patients with HIV is addressed identically to seronegative
patients. Diagnosismay involve the Bent III andKuhn criteria
[8]: (1) nasal polyps, (2) sinus content positive for fungi
on staining and/or cultures, (3) eosinophil rich mucin, (4)
no evidence of invasive disease but positive CT findings of
sinus expansion or opacification, and (5) evidence of allergic
sensitivity in either skin testing or serum IgE specific to fungi
(with skin testing showing greater sensitivity than serum IgE
testing [1]). Unlike our patient, total IgE is typically elevated
over 1000 IU/mL; however, unlike in a similar disease ABPA
(allergic bronchopulmonary aspergillosis) following IgE lev-
els does not appear to provide clinical benefit [1]. Treatment
involves nasal saline irrigation, nasal corticosteroids, and
consideration for short-courses of systemic corticosteroids
[1, 9–12]. Of note, our patient’s systemic antihistamines
were discontinued at the time of his HIV diagnosis yet
while antiretroviral medications carry a general interaction
cytochrome p450 warning with antihistamines (presumably
the reason for the discontinuation), the specific interactions
are described for H-1 antagonists such as astemizole and
there are no contraindications to H-2 receptor blocker use
in the presence of antiretroviral therapy [13]. There are
conflicting recommendations for use of systemic antifungals
inAFRS [9, 14]; however one recent study reported significant
reduction in recurrence of AFRS with postoperative use of
intranasal fluconazole [9]. Surgical treatment involving func-
tional endoscopic sinus surgery (FESS)may also be indicated;
however patients should be informed that recurrence is high
even with surgical intervention [15, 16] and many patients
require several surgeries before clinical resolution is obtained
[17, 18].

This case also highlights another potential therapeutic
intervention, one with far less clarity on utility, allergen
immunotherapy. The use of AIT in allergic fungal sinusitis
started on shaky ground when a study of 7 patients reported
that only 2 patients improved while 5 had worsening of
symptoms [19, 20]. Furthermore, the researchers uncovered
induction of fungal-specific IgG, raising the possibility of
inducing a type III immune-complex reaction [20]. However,
further investigation revealed that the two patients that
showed improvement started AIT after surgery, whereas the
five that worsened started prior to their operation [20, 21]
and further investigation has failed to show any signs of
the theorized immune-complex induction [21]. A recent
review recommends waiting 4–6 weeks after surgery to begin
AIT, surmising that AIT may worsen symptoms in those
with active disease but may aide those in a disease-free
postsurgical window [20]. Other early reports of treatment
failure were subsequently shown to have been using end-
point concentrations of antigens far below what would be
recommended in modern AIT and thus may be explained
simply by dose limitations [21]. The largest evaluation,
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a retrospective evaluation of 36 post-FESS patients treated
with AIT compared to 24 controls, found that AIT imparted a
threefold reduction in the need for repeat surgery (11% versus
33%) at amean follow-up of about four years [17]. In a clinical
trial including 22 patients’ status after FESS, the 11 subjects
that receivedAIThad significantly better outcomes on quality
of life surveys, endoscopic mucosal staging, and reduced use
of systemic and nasal steroids at their mean follow-up of 33
months [22]; however, this study did not include a placebo
control. Overall, these studies and others examining AIT for
allergic fungal sinus disease show promise when correctly
timed and targeted; however much work is still needed to
elucidate the optimal timing, dose, and duration.

Given that our patient had a personal history of benefit
from AIT we elected to resume treatment and will need
to monitor despite little literature guidance on duration.
However, the literature does not offer any better data for
pollen and venom AIT in HIV-positive patients than what
it offers for fungal sinus disease. In addition, although
the recommendation for AIT is 3–5 years when treating
allergic rhinitis and allergic asthma, there are no specific
recommendations for length of treatment inAFS.A potential,
yet theoretical, complication of AIT in HIV-positive patients
would be the expansion of memory CD4+ T cells and a
subsequent increase in viral proliferation [23, 24]. Yet one
case report [25] and another care series [26] have described
a total of four patients treated for periods ranging from 24 to
102 weeks, and none showed any evidence of either increased
viral load or instability in their CD4+ counts. Despite this
evidence of benefit, a survey of providers revealed that
when treating HIV-positive patients, 26%would not perform
skin testing and 60% were less likely to treat with AIT
due to seropositivity [27, 28]. While we lack comparative
controls, treatment in our patient for allergic sinus disease
with 24 months of maintenance AIT was well tolerated and
demonstrated benefit, adding to the case reports of safe AIT
treatment in patients with HIV.

Consent

The patient gave consent for publication of these findings.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

Acknowledgments

This research was supported by the Intramural Research Pro-
gram of National Institutes of Health and National Institute
of Allergy and Infectious Disease. The authors would like to
thank Dr. Susan Laubach for her preliminary work with the
case description.

References

[1] C. A. Callejas and R. G. Douglas, “Fungal rhinosinusitis: what
every allergist should know,” Clinical and Experimental Allergy,
vol. 43, no. 8, pp. 835–849, 2013.

[2] G. Y. Minamoto, T. F. Barlam, and N. J. Vander Els, “Invasive
aspergillosis in patients with AIDS,” Clinical Infectious Diseases,
vol. 14, no. 1, pp. 66–74, 1992.

[3] S. M. Hunt, R. C. Miyamoto, R. S. Cornelius, and T. A. Tami,
“Invasive fungal sinusitis in the acquired immunodeficiency
syndrome,”Otolaryngologic Clinics of NorthAmerica, vol. 33, no.
2, pp. 335–347, 2000.

[4] A. R. Shah, J. A. Hairston, and T. A. Tami, “Sinusitis in HIV:
microbiology and therapy,”Current Allergy andAsthmaReports,
vol. 5, no. 6, pp. 495–499, 2005.

[5] J. M. DelGaudio, R. E. Swain Jr., T. T. Kingdom, S. Muller, and P.
A. Hudgins, “Computed tomographic findings in patients with
invasive fungal sinusitis,”Archives of Otolaryngology—Head and
Neck Surgery, vol. 129, no. 2, pp. 236–240, 2003.

[6] T. A. Gurney and A. H. Murr, “Otolaryngologic manifestations
of human immunodeficiency virus infection,” Otolaryngologic
Clinics of North America, vol. 36, no. 4, pp. 607–624, 2003.

[7] L. M. Milgrim, J. S. Rubin, and C. B. Small, “Mucociliary
clearance abnormalities in theHIV-infected patient: a precursor
to acute sinusitis,” Laryngoscope, vol. 105, no. 11, pp. 1202–1208,
1995.

[8] J. P. Bent III and F. A. Kuhn, “Diagnosis of allergic fungal
sinusitis,” Otolaryngology—Head and Neck Surgery, vol. 111, no.
5, pp. 580–588, 1994.

[9] Y. Khalil, A.Tharwat, A. G. Abdou et al., “The role of antifungal
therapy in the prevention of recurrent allergic fungal rhinosi-
nusitis after functional endoscopic sinus surgery: a randomized,
controlled study,”Ear, Nose andThroat Journal, vol. 90, no. 8, pp.
E1–E7, 2011.

[10] D. A. Stevens, H. J. Schwartz, J. Y. Lee et al., “A randomized trial
of itraconazole in allergic bronchopulmonary aspergillosis,”The
New England Journal of Medicine, vol. 342, no. 11, pp. 756–762,
2000.

[11] P. A. B.Wark, M. J. Hensley, N. Saltos et al., “Anti-inflammatory
effect of itraconazole in stable allergic bronchopulmonary
aspergillosis: a randomized controlled trial,” Journal of Allergy
and Clinical Immunology, vol. 111, no. 5, pp. 952–957, 2003.

[12] P. A. Wark, P. G. Gibson, and A. J. Wilson, “Azoles for aller-
gic bronchopulmonary aspergillosis associated with asthma,”
Cochrane Database of Systematic Reviews, no. 3, Article ID
CD001108, 2004.

[13] S. C. Armstrong and K. L. Cozza, “Antihistamines,” Psychoso-
matics, vol. 44, pp. 430–434, 2003.

[14] E. C. Gan, A. Thamboo, L. Rudmik, P. H. Hwang, B. J. Fer-
guson, and A. R. Javer, “Medical management of allergic fungal
rhinosinusitis following endoscopic sinus surgery: an evidence-
based review and recommendations,” International Forum of
Allergy & Rhinology, vol. 4, no. 9, pp. 702–715, 2014.

[15] V. Rupa, M. Jacob, M. S. Mathews, and M. S. Seshadri, “A
prospective, randomised, placebo-controlled trial of postoper-
ative oral steroid in allergic fungal sinusitis,” European Archives
of Oto-Rhino-Laryngology, vol. 267, no. 2, pp. 233–238, 2010.

[16] S. B. Kupferberg, J. P. Bent III, and F. A. Kuhn, “Prognosis
for allergic fungal sinusitis,” Otolaryngology—Head and Neck
Surgery, vol. 117, no. 1, pp. 35–41, 1997.

[17] B. A. Bassichis, B. F. Marple, R. L. Mabry, M. T. Newcomer, and
N. D. Schwade, “Use of immunotherapy in previously treated



Case Reports in Immunology 5

patients with allergic fungal sinusitis,” Otolaryngology—Head
and Neck Surgery, vol. 125, no. 5, pp. 487–490, 2001.

[18] B. Marple, M. Newcomer, N. Schwade, and R. Mabry, “Natural
history of allergic fungal rhinosinusitis: a 4- to 10-year follow-
up,”Otolaryngology—Head and Neck Surgery, vol. 127, no. 5, pp.
361–366, 2002.

[19] B. J. Ferguson, “What role do systemic corticosteroids, immun-
otherapy, and antifungal drugs play in the therapy of allergic
fungal rhinosinusitis?” Archives of Otolaryngology—Head and
Neck Surgery, vol. 124, no. 10, pp. 1174–1178, 1998.

[20] A. G. Hall and R. D. DeShazo, “Immunotherapy for aller-
gic fungal sinusitis,” Current Opinion in Allergy and Clinical
Immunology, vol. 12, no. 6, pp. 629–634, 2012.

[21] M. S. Doellman, G. R. Dion, E. K. Weitzel, and E. G. Reyes,
“Immunotherapy in allergic fungal sinusitis: the controversy
continues. A recent review of literature,” Allergy & Rhinology,
vol. 4, no. 1, pp. e32–e35, 2013.

[22] R. J. Folker, B. F. Marple, R. L. Mabry, and C. S. Mabry,
“Treatment of allergic fungal sinusitis: a comparison trial of
postoperative immunotherapy with specific fungal antigens,”
Laryngoscope, vol. 108, no. 11, pp. 1623–1627, 1998.

[23] M. A. Ostrowski, S. K. Stanley, J. S. Justement, K. Gantt, D.
Goletti, and A. S. Fauci, “Increased in vitro tetanus-induced
production of HIV type 1 following in vivo immunization of
HIV type 1-infected individuals with tetanus toxoid,” AIDS
Research and Human Retroviruses, vol. 13, no. 6, pp. 473–480,
1997.

[24] K. R. Fowke, R. D’Amico, D. N. Chernoff et al., “Immunologic
and virologic evaluation after influenza vaccination of HIV-1-
infected patients,” AIDS, vol. 11, no. 8, pp. 1013–1021, 1997.

[25] I. S. Randhawa, I. Junaid, and W. B. Klaustermeyer, “Allergen
immunotherapy in a patient with human immunodeficiency
virus: effect on T-cell activation and viral replication,” Annals
of Allergy, Asthma and Immunology, vol. 98, no. 5, pp. 495–497,
2007.

[26] J. Fodeman, S. Jariwala, G. Hudes, E. Jerschow, and D. Rosen-
streich, “Subcutaneous allergen immunotherapy in 3 patients
with HIV,” Annals of Allergy, Asthma and Immunology, vol. 105,
no. 4, pp. 320–321, 2010.

[27] C. Saltoun and P. C. Avila, “Advances in upper airway diseases
and allergen immunotherapy in 2007,” Journal of Allergy and
Clinical Immunology, vol. 122, no. 3, pp. 481–487, 2008.

[28] R. E. Coifman and L. S. Cox, “2006 American Academy
of Allergy, Asthma & Immunology member immunotherapy
practice patterns and concerns,” Journal of Allergy and Clinical
Immunology, vol. 119, no. 4, pp. 1012–1013, 2007.



Submit your manuscripts at
http://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


