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CLINICAL VIGNETTE
A 15-year-old boy who lives in Richmond, Virginia (northeastern United States), presents to you in February with a history
of debilitating sneezing, rhinorrhea, and nasal pruritus; stuffiness;
and redness and tearing of his conjunctiva that has occurred for
the last 4 summers. Treatment with over-the-counter and
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intranasal antihistamines have failed, and he has experienced
nosebleeds with intranasal glucocorticoids. Additionally, during
the summer, he needs an albuterol inhaler for wheezing and
coughing associated with exercise. He experiences similar respiratory symptoms within 15 minutes of cat exposure but chooses to
treat this with cat avoidance.
Further history reveals a sting by what he thinks was a
honeybee on his neck while working in the yard 2 years prior.
His mother removed the ‘‘stinger.’’ Within several minutes, he
experienced generalized flushing, erythema, and pruritus, followed by diffuse urticaria. Within another 10 minutes, he started
to wheeze and became progressively short of breath. He was
taken to the emergency department (ED). On arrival, he had a
feeling of impending doom, and his mother overheard a
paramedic say that his blood pressure was ‘‘low.’’ ED admission
records showed that his pulse at admission was 140 beats/min,
his respiratory rate was 20 breaths/min, and his blood pressure
was 80/40 mg/Hg. He was placed in the supine position with his
lower extremities elevated and treated with repeated intramuscular injections of epinephrine in the anterior lateral thigh,
intravenous fluids, and oxygen and 30 minutes later was given
50 mg of diphenhydramine and 40 mg of methylprednisolone,
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both of which were administered intramuscularly in the
buttocks. He was discharged several hours later without
sequelae. The ED physician did not suggest follow-up for the
systemic allergic reaction (SAR). Present, past, social, and
family histories and review of systems were otherwise unremarkable, except for a family history of atopy and asthma.
Physical examination revealed a well-developed, wellnourished, and cooperative male subject oriented to time, place,
and person with a blood pressure of 110/70 mm Hg, a pulse of 76
beats/min, and a respiratory rate of 14 breaths/min whose
examination results were otherwise normal. Spirometric results
(including a flow-volume loop before and after b-agonist) were
normal. Prick puncture skin test (PPST) results were markedly
positive to timothy and related northern grasses and cat and
showed minimal reactivity to a few other seasonal and perennial
allergens. PPST results were negative to all Hymenoptera
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venoms; however, a honeybee intradermal skin test (IDST) at
0.01 mg/mL revealed a wheal of 10 3 12 mm and a flare of 15 3
25 mm. Results of all other IDSTs to Hymenoptera venoms were
negative up to 1.0 mg/mL. Results with histamine and saline
controls were positive and negative, respectively. His tryptase
level was normal.
The patient wants to begin grass sublingual immunotherapy
(SLIT). You advise that such therapy is indicated but that he also
should be prescribed and know how to use self-injectable
epinephrine, institute avoidance measures for Hymenoptera
stings, and receive honeybee venom immunotherapy (VIT). He
wants long-term guidance. What do you tell him?
The full review of this article, including a preview of relevant
issues to be considered, can be found online at www.jacionline.
org. If you wish to receive CME or MOC credit for the article,
please see the instructions above.
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REVIEW
Grass subcutaneous immunotherapy and SLIT
There are no validated clinical or serologic markers of longterm tolerance after a year or more of allergen immunotherapy.
Similarities in the immunologic changes induced by subcutaneous immunotherapy (SCIT) and SLIT exist, with studies suggesting 2 times more change in quantitative IgG4 levels, more
competitive inhibition of IgE, and an attenuated basophil activation test in the first to third months with SCIT versus SLIT. However, these differences are less apparent after 15 months of grass
SCIT or SLIT.E1 There are few long-term studies comparing SLIT
and SCIT; however, an indirect meta-analysis comparing 3014
patients with allergic rhinoconjunctivitis with 2768 control subjects suggests that SCIT is more effective in terms of symptom
control and decreased medication use.E2 Studies analyzed were
of variable duration, ranging from 3 to 41 months for SLIT and
1.5 to 36 months for SCIT, with most participants receiving
immunotherapy for less than 1 year.
The results of a study of 238 adults with moderate-to-severe grassinduced allergic rhinoconjunctivitis plus or minus asthma treated
with 2800 BAU timothy grass (Grazax; ALK-Abell
o, Hørsholm,
Denmark) from 4 to 8 weeks before the start of the 2005 through the
end of the 2007 grass season suggested persistent improvement for 2
years after treatment but with diminished efficacy in year 2.E3 There
was a 34% reduction (95% CI, 15% to 56%) after completion of
grass season 1 and a 27% reduction (95% CI, 8% to 42%) after
completion of grass season 2 versus placebo in weighted combined
symptom and medication scores after completion of 3 consecutive
years of grass SLIT. The article suggests lower pollen counts during
postcompletion year 2, which might explain the reduction in symptom improvement versus placebo.
A European multinational 3-arm grass treatment versus
placebo clinical trial comparing 4 and 2 months of preseasonal
and coseasonal SLIT treatment with Oralair 5-grass pollen extract
(Stallergenes S.A., Antony, France) each year for 3 years also
demonstrated efficacy in improving both symptom and medication scores versus placebo. Average rhinoconjunctivitis combined
symptom and medication scores decreased by 33.9% and 36.6%
in the 4- and 2-month preseason treatment versus placebo
groups.E4 The average rhinoconjunctivitis combined symptom
and medication score decreased by 21.0% and 27.9% in the 4and 2-month preseason treatment versus placebo groups at year
1 after completion of 3 years of treatment.E5 Preliminary results
of year 2 after completion of 3 years of treatment have been reported to the US Food and Drug Administration in an advisory
briefing; however, the complete details have not been formally
written up as of the date of this publication.
Three to 4 years of grass SCIT versus placebo in adults
decreased symptom and medication scores for 3 years after
completion.E6 A 3-year preseasonal grass SCIT pediatric study
demonstrated long-term efficacy 12 years beyond completion
with regard to medication and symptom scores and prevention
of new sensitizations.E7 The Preventive Allergy Treatment study
of 145 pediatric subjects showed that standardized grass and birch
SCIT versus placebo for 3 years prevented asthma up to 7 years
after treatment.E8
VIT
A 15% relapse rate 10 years after VIT discontinuation has been
reported.E9 Studies suggest 5 years of VIT is more effective than 3
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years; however, subjects with severe SARs might still be at risk on
re-sting, even after 5 years of VIT, and require indefinite VIT.E9
Predictors of VIT failure include concurrent use of angiotensinconverting enzyme inhibitors, honeybee venom–induced SARs
with VIT, and mastocytosis.E10

Compliance of SCIT versus SLIT
In the largest report on the topic, a Dutch database compared
SCIT versus SLIT compliance. Among 6486 subjects, 2796
underwent SCIT, with a 1-year compliance of 80% and a 3-year
compliance of 23%, in comparison with 3690 subjects treated
with SLIT, with a 38% 1-year compliance and a 7% 3-year
compliance.E11
Compliance can be improved with shared decision making
through following a protocol that includes patient reminders,
reassessment of treatment responses, and medication adherence.
The case revisited. The US Food and Drug Administration
approved 2 forms of grass SLIT in 2014: GRASTEK 2800 BAU
(Merck, Whitehouse Station, NJ) and Oralair. The patient initiated
grass SLIT (GRASTEK 2800 BAUs because of insurance
coverage) before and during the grass season after a discussion
of the risks/benefits, treatment alternatives, and need for epinephrine for self-administration at home. The patient was advised that
grass pollen tablet SLIT is approved for home use but that rare
SARs occur. The first dose was administered in your clinic with
you present, and the patient was observed for 30 minutes. An
epinephrine autoinjector and instructions were provided for his
continual SLIT home use. He also was started on honeybee VIT
and achieved a maintenance dose of 100 mg per month for 1 year,
followed by maintenance injections every 6 weeks.
He received grass SLIT beginning 12 weeks before the grass
season for 3 years, with marked improvement in the first year and
subsequent years in his seasonal allergic rhinoconjunctivitis.
A year after he achieved VIT maintenance, he is stung by a
honeybee (a stinger was removed and the insect was identified)
without sequelae. He was retested to the same allergens after 3
years of treatment. His PPST reactivity to timothy grass and other
northern grasses has diminished, but results were still positive.
Results to cat allergen were unchanged. Likewise, his honeybee
IDST result was positive at the 0.1 mg/mL of venom tested (5 3 5
mm wheal and 10 3 11 mm flare), a 10-fold less concentration
than his previous test results. All other venom test results were
negative at 1 mg/mL. The patient wants to stop both SLIT and VIT
and asks for your advice.
A honeybee field sting without an SAR and decreased skin test
reactivity suggests that a subsequent SAR to a honeybee sting is
much less likely. However, the patient had a grade 4 SAR,E12 and
his honeybee skin test result was still positive. He was advised to
continue VIT and be re-evaluated in 3 years.E13 Grass SLIT was
discontinued after 3 years, and he was advised to have his grass
season symptoms monitored over the next several years. If you
had initiated optimal-dose cat SCIT after reaching maintenance
doses administered monthly for 3 to 5 years, it could have been
discontinued with expected clinical benefit in most subjects for
several years thereafter.E14
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