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because the concentration of contaminants is higher in fatty fish
and shellfish than in lean fish. Further research is needed to explore
if the observed results could be replicated.

Acknowledgments

We acknowledge the cooperation of the children and parents who
have participated in this study. We also thank Linda Terry and Lisa
Matthews for their considerable assistance with many aspects of
this study.

Harriet Moonesinghe, BSc*

Veeresh K. Patil, MRCP, MScy

Taraneh Dean, PhD*,y

S.Hasan Arshad, DM, FRCPy

Gillian Glasbeyy

Jane Grundyy

Carina Venter, PhD, BSc*,y
*School of Health Sciences and Social Work

University of Portsmouth
Portsmouth, United Kingdom

yThe David Hide Asthma and Allergy Research Centre
St Mary’s Hospital

Newport, Isle of Wight, United Kingdom
harriet.moonesinghe@port.ac.uk
Disclosures: The author disclose no conflicts of interest.
References

[1] Nurmatov U, Devereux G, Sheikh A. Nutrients and foods for the primary
prevention of asthma and allergy: systematic review and meta-analysis.
J Allergy Clin Immunol. 2011;127:724e733.e1-30.

[2] Lange NE, Rifas-Shiman SL, Camargo CA Jr, Gold DR, Gillman MW,
Litonjua AA. Maternal dietary pattern during pregnancy is not associated
with recurrent wheeze in children. J Allergy Clin Immunol. 2010;126:
250e255. e1-4.

[3] Sausenthaler S, Koletzko S, Schaaf B, et al. Maternal diet during pregnancy in
relation to eczema and allergic sensitization in the offspring at 2 y of age. Am J
Clin Nutr. 2007;85:530e537.

[4] Calvani M, Alessandri C, Sopo SM, et al. Consumption of fish, butter and
margarine during pregnancy and development of allergic sensitizations in the
offspring: role of maternal atopy. Pediatr Allergy Immunol. 2006;17:94e102.

[5] Venter C, Pereira B, Voigt K, et al. Factors associated with maternal dietary
intake, feeding and weaning practices, and the development of food hyper-
sensitivity in the infant. Pediatr Allergy Immunol. 2009;20:320e327.

[6] Rifas-Shiman SL, Rich-Edwards JW, Kleinman KP, Oken E, Gillman MW. Di-
etary quality during pregnancy varies by maternal characteristics in Project
Viva: a US cohort. J Am Diet Assoc. 2009;109:1004e1011.

[7] Garcia-Marcos L, Castro-Rodriguez J, Weinmayr G, Panagiotakos D, Priftis K,
Nagel G. Influence of Mediterranean diet on asthma in children: a sys-
tematic review and meta-analysis. PediatrAllergy Immunol. 2013;24:
330e338.

[8] Salam MT, Li YF, Langholz B, Gilliland FD. Maternal fish consumption during
pregnancy and risk of early childhood asthma. J Asthma. 2005;42:513e518.

[9] Willers SM, Devereux G, Craig LC, et al. Maternal food consumption during
pregnancy and asthma, respiratory and atopic symptoms in 5-year-old chil-
dren. Thorax. 2007;62:773e779.

[10] Romieu I, Torrent M, Garcia-Esteban R, et al. Maternal fish intake during
pregnancy andatopy andasthma in infancy.Clin ExpAllergy. 2007;37:518e525.
Cost analysis of asthma maintenance medications in a veteran
population
Asthma is a disease that is characterized by hyperresponsiveness of presented to the clinic between July and August 2009 were iden-

bronchi due to various stimuli. An estimated 22.9 million Ameri-
cans have asthma. Asthma accounts for 17 million ambulatory care
visits and 456,000 hospitalizations per year.1 It effects 7.7% of US
adults and 9.4% of US children.2 In the United States, in 2007, the
annual total economic burden of asthma-related cost is estimated
to be $56 billion.3 Previous reports have found that economic
burden of asthma increases with severity of the disease, and poorly
controlled disease results in even higher costs.

Both the Global Initiative for Asthma and the National Asthma
Education Prevention Program (NAEPP) guidelines emphasize
stepwise management of asthma based on disease severity.4,5 The
current asthma guidelines recommend daily use of asthma
controller medications to achieve and maintain control of persis-
tent asthma The preferred initial treatment is inhaled corticoste-
roids (ICSs), with leukotriene modifiers listed as an alternative
controller. The recommendations are based on data from controlled
trials in which ICSs, when compared with long-acting b-agonists
(LABAs) alone, have produced significantly greater clinical
improvement, such as peak expiratory flow, percentage of
symptom-free days, and percentage of rescue-free days.6

However, estimates of efficiency from tightly controlled clinical
trials may not translate to clinical practice, particularly when real-
world asthma medication adherence plays an important role. One
of the most important factors influencing adherence is the cost of
controller medications. Controller medications are expensive and
can be a barrier to optimal control. Poor baseline asthma control
often results in higher total health care cost due to exacerbations.7

A retrospective clinical database analysis was performed using a
computerized clinical database at the Veterans Affairs (VA) West
Los Angeles Hospital, Allergy/Immunology Clinic. Patients who
tified. Inclusion criteria was defined by (1) diagnosis of persistent
and well-controlled asthma as defined by NAEPP criteria and (2)
use of ICSs or combination ICSs and LABAs. Exclusion criteria
included patients receiving omalizumab and/or allergen immuno-
therapy. The number of asthma maintenance medications, such as
montelukast, ICSs, LABAs, and ICS-LABA combination, were
collected. Patients were divided into 3 groups of disease severity
based on type of controller medication used. The groups were use
of low- to medium-dose ICSs, use of high-dose ICSs, and use of ICS-
LABA combination. Cost of asthma medications were calculated
based on VA West Los Angeles Pharmacy pricing. Costs of emer-
gency department visits, office visits, and hospitalizations were not
included. SAS statistical software (SAS Institute Inc, Cary, North
Carolina) was used for data analysis.

A total of 112 patients were recruited, of whom 99 patients met
the inclusion criteria. The mean age of the patients was 65 years.
Twenty-two patients used low- to medium-dose ICSs, 6 patients
used high-dose ICSs, and 71 patients used the LABA-ICS combina-
tion. The total medication cost per month ranged from $1.73 to
$279.84. For patients using low- to medium-dose ICSs, the mean
total medication cost per month was $46.19. For patients who were
using high-dose ICSs, the mean total medication cost per month
was $132.45. For patients who were using the LABA-ICS combina-
tion, the total meanmedication cost per month was $156.28 (Fig 1).
In addition, patients who were atopic, defined by skin or blood test
positivity to at least one aeroallergen, have higher medication cost
per month. Cost for patients with atopic vs nonatopic asthma was
$134.69 vs $113.30.

The expense of medications in chronic disease, such as asthma,
affects the growingburdenofmedical care in theUnited States. Drug
prices have increased in the troubled economy, and patients often
cannot afford their medications, further compounding this crisis.
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Figure 1. Cost of medication for patients with low to medium dose ICS vesus high
dose ICS or ICS/LABA per month.
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One study found that when the copayment doubles, patients with
asthma reduce the use of medications by 32%.7 The reduction in use
of controllermedications eventually leads to greater long-termcosts
in the form of emergency department visits and hospitalizations.
Identifying patients early who may require a higher cost to treat is
important because these patients can be targetedmore aggressively.
Patient education, omalizumab, allergen immunotherapy, treat-
ment of concomitant allergic rhinitis, andmanagement of comorbid
conditions are all important in controlling baseline asthma in
addition to traditional controller medications.8

The aim of this study is to quantify the cost of asthma mainte-
nance medication use in the VA system. In accordance with pre-
vious studies, our study found that cost of asthma maintenance
medication correlated with severity of disease. Patients who used
the ICS-LABA combination have a higher direct cost of medication
than those who used ICSs alone. In addition, patients with atopic
asthma also required a higher cost compared with those who with
nonatopic asthma.

The annual total cost for VA patients in this cohort was $1564.46
in 2009. Mean costs were $554.32 for patients using low- to
medium-dose ICSs, $1589.36 for those using high-dose ICSs, and
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$1875.36 for those using the for ICS-LABA combination. Compared
with other chronic conditions, such as hypertension or diabetes
mellitus, the cost of asthma treatment is high. Themean annual cost
of treating a patientwith diabetes is $18.18 formetformin, $31.03 for
hydrochlorothiazide, and $4.87 for lisinopril for hypertension.

In conclusion, asthma treatment is associated with high
health care expenditures. Glucocorticoids remain the most
successful anti-inflammatory treatment used for asthma
maintenance therapy. They are effective in treating symptoms,
reducing exacerbations, and improving lung function and have
greatly improved asthma control and quality of life. It is con-
cerning that the annual cost of asthma medication is substan-
tial for the VA pharmacy. This high cost has implications for
non-VA asthma populations.
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Experience with epinephrine delivery in immunotherapy-associated
systemic reactions
The administration of subcutaneous immunotherapy (SCIT) is
associated with a 0.06% to 0.67% risk of systemic reactions (SRs).1,2

Injectable epinephrine is first-line treatment for SRs specified in
anaphylaxis and allergy immunotherapy practice parameters.3

Historically, the deltoid muscle has been used to deliver
epinephrine for asthma and anaphylaxis. Two pharmacokinetic
studies performed in 17 children and 13 adults reported faster
peak plasma epinephrine levels with intramuscular epinephrine
delivered to the vastus lateralis compared with the deltoid mus-
cle.4,5 Nevertheless, the deltoid remains an injection site used in
many institutions, and no clinical evidence suggests epinephrine
is ineffective in the deltoid. These observations highlight the need
for clinically relevant studies on epinephrine delivery practices in
SCIT-associated SRs.

This 7-year study (2005e2012) approved by an institutional
review board examined epinephrine administration at a single
institutional allergy clinic. All SCIT-associated SRs identified and
treated with at least 1 dose of epinephrine were included. SRs that
were not treated with epinephrine and reactions attributable to
non-SCIT triggers were excluded. In our clinic, 2 epinephrine mo-
dalities were used: epinephrine prefilled syringes (EPFSs) and auto-
injectors. EPFSs were drawn up daily in 3 doses (0.15, 0.3, and 0.5
mg). EPFSs were injected intramuscularly using 2.5-cm-long 25-
gauge hypodermic safety needles injected in the deltoid or vastus
lateralis. Adult and pediatric epinephrine auto-injectors (EpiPen,
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