
3/5/2024

1

Current Therapies for Allergies
and Asthma

APP Pharmacology Conference  
Katie Grisanti, M.D.

3/8/2024

Overview
• General Background
• Eczema
• Asthma
• Rhinitis (with Nasal-polyposis)
• Anaphylaxis
• Food Allergy
• Urticaria and Angioedema
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Hypersensitivity Reactions-the basics
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ECZEMA

Eczema
• Features

• Pruritis
• Eczematous lesions  

(associated with TH2  
and TH22  
inflammation)

• Dry skin (related to  
epidermal barrier  
dysfunction

Characteristic Lesions, Atopic Dermatitis top right image and middle images and Atopic dermatitis, Infraorbital Folds, left image -- Reproduced with permission from Dr. P. Marazzi/Science Photo Library. Characteristic Lesions, Atopic Dermatitis bottom right image; Characteristic Lesions,  
Chronic Plaque. Psoriasis top left and middle left images, and Chronic Plaque Psoriasis, Inverse involvement left image -- Reproduced with permission from Science Photo Library. Characteristic Lesions, Chronic Plaque Psoriasis bottom right image - Reproduced with permission from Dr.  
Harout Tanielian/Science Photo Library. Chronic Plaque Psoriasis, Inverse Involvement right image -- Reproduced with permission from Monica Schroeder/Science Photo Library. Atopic Dermatitis, Infraorbital Folds bottom-right image - Reproduced with permission from Lippincott 
Williams  & Wilkins. Copyright © 2003. Associated Findings, Chronic Plaque Psoriasis – Top-left image -- Reproduced with permission from DermNet NZ. Copyright © 2022. www.dermnetnz.org. Atopic Dermatitis, Hyperlinear Palms image reproduced with permission from DermNet NZ and 
Professor  Raimo Suhonen. Copyright © 2022 Professor Raimo Suhonen. www.dermnetnz.org.
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Eczema

UP TP DATE Characteristic Lesions, Atopic Dermatitis top right image and middle images and Atopic dermatitis, Infraorbital Folds, left image -- Reproduced with permission from Dr. P. Marazzi/Science Photo Library. Characteristic Lesions, Atopic Dermatitis bottom right image;  
Characteristic Lesions, Chronic Plaque. Psoriasis top left and middle left images, and Chronic Plaque Psoriasis, Inverse involvement left image -- Reproduced with permission from Science Photo Library. Characteristic Lesions, Chronic Plaque Psoriasis bottom right image - Reproduced 
with  permission from Dr. Harout Tanielian/Science Photo Library. Chronic Plaque Psoriasis, Inverse Involvement right image -- Reproduced with permission from Monica Schroeder/Science Photo Library. Atopic Dermatitis, Infraorbital Folds bottom-right image - Reproduced with 
permission  from Lippincott Williams & Wilkins. Copyright © 2003. Associated Findings, Chronic Plaque Psoriasis – Top-left image -- Reproduced with permission from DermNet NZ. Copyright © 2022. www.dermnetnz.org. Atopic Dermatitis, Hyperlinear Palms image reproduced with 
permission from  DermNet NZ and Professor Raimo Suhonen. Copyright © 2022 Professor Raimo Suhonen. www.dermnetnz.org.
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Eczema  
Treatment  
Overview

SCENTS
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Topical Steroids

• HCT, desonide-face
• Triamcinolone-body

Topical Glucocorticoids

• Reduce inflammation and pruritis
• Effective for both acute and chronic inflammation
• Suppressing inflammatory gene expression, reducing inflammation  

and pruritis
• Side effectsatrophic changes, skin thinning with telangiectasias,  

bruising, hypopigmentation, acne, striae, secondary infections,  
systemic absorption
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Eczema  
Treatment  
Overview

Topical Steroids

• Escalate to  
mometasone or  
clobetasol for the  
body
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Topical Calcineurin Inhibitors

• Can be used on face and intertriginous areas
• TACROLIMUS ointment 0.03%, 0.1%

• Good safety profile for up to 4 years of use
• 0.03% approved for intermittent treatment of moderate-severe AD in 2 and older
• 0.1% approved for intermittent treatment of moderate-severe AD in adults

• PIMECROLIMUS cream 1%
• Good safety profile for up to 2 years of use
• Approved for intermittent treatment of mild-moderate AD in 2 and older

• Common side effects:
• Burning sensation of the skin—typically transient but could be more persistent

Topical Phosphodiesterase 4 Inhibitor

• Crisaborole ointment 2%
• Thin layer to affected skin twice daily, then reduce to once daily
• Reduces the release of proinflammatory cytokines
• Mild-moderate eczema
• 3 months and older
• Most common side effectapplication site pain
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Eczema  
Treatment  
Overview

JAK-Inhibitors-
systemic and  
topical

Topical JAK inhibitors

• Ruxolitinib 1.5% cream
• 12 and older
• Mild-moderate AD
• Affected areas up to 20% BSA
• Slight advantage over TCS in controlling pruritis
• Applied twice daily
• JAK-I carry black box warning of serious infections, mortality, malignancy,  

major adverse cardiovascular events and thrombosis
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Oral JAK inhibitors

• Two options: Abrocitinib and Upatacitinib
• Adverse reactions: infections, mortality, thrombosis, malignancy,  

MACE
• Require lab monitoring
• CYP450 interactions
• Update immunizations prior to starting, no live vaccines while taking

Biologics

• Dupilumab (Dupixent)
• Approved for 6 mo and older for AD
• More on next slide

• Tralokinumab (Adbry)
• Monoclonal Ab vs IL-13
• Approved for 18 and older for AD
• Adverse reactionsconjunctivitis, injection side reactions
• No lab monitoring
• Complete all age-appropriate immunizations before starting; avoid live vaccines  

during therapy
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Dupilumab

• Monoclonal Ab vs IL-4R alpha
• Approved for 6 mo and older for moderate to  

severe AD uncontrolled on topical CS/CI or when  
those meds are not advised

• Adverse reactionsconjunctivitis, injection side
reactions

• No lab monitoring (max increase in eosinophil count  
16-20 weeks after initiating therapy)

• Complete all age-appropriate immunizations before
starting; avoid live vaccines during therapy

ASTHMA
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Asthma

• History of:
• recurrent cough
• Wheezing
• difficulty breathing
• chest tightness
• Symptoms usually worsen at night or with activity
• triggers include: exposure to allergens and irritants, changes in weather, hard  

laughter or crying, stress
• Reversible airway obstruction—confirm on spirometry at 5 or older

Asthma

• Exacerbationsdecreased lung function over time
• Uncontrolled asthmacan be life-threatening
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Asthma-treatment of acute exacerbations

• SABA +/-
ipratropium

• Systemic  
steroids
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Asthma

• TH2 High Asthma
• Eosinophilic/Allergic Asthma

• Elevated absolute eosinophil count (AEC)
• Elevated specific IgE/Allergic sensitization

• TH2 Low Asthma
• No evidence of eosinophilic or allergic asthma
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Asthma  
Initial  
Assessment
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Assessing  
Asthma  
Control

Asthma  
Management  
Overview
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Asthma  
Management  
Overview

Asthma  
Management  
Overview

33

34



3/5/2024

18

35

36



3/5/2024

19

Inhaled Short  
Acting Beta 2  
Agonist (SABA)
• B2 agonistGPCRsmooth  

muscle relaxation
• Examples: albuterol, salbutamol,  

and terbultaline
• Rapidly reverse  

bronchoconstriction
• Rapid onset within 5-10 mins
• Duration of action 3-4 hours
• Drugs lose potency and efficacy  

over time

Inhaled Long  
Acting Beta 2  
Agonist (LABA)
• Not used a monotherapy in the US—3 fold risk of mortality of  

salmeterol monotherapy in the UK
• Fast onset in within 5-10 mins (formoterol) vs. slower onset  

(salmeterol and others)
• LABAs duration of action 12-14 hours

• Examples: formoterol and salmeterol
• Ultra-LABAs duration of action ≥24 hours

• Examples: indacaterol and olodaterolonly approved for COPD
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Effects of  
Corticosteroids  
on the Airway

Systemic glucocorticoids

• Lots of side effects associated with u s e
• skin and muscle atrophy
• delayed wound healing
• osteoporosis and bone necrosis
• glaucoma and cataracts
• behavioral changes
• HTN
• peptic ulceration, GI bleeding
• increased risk of infection (decrease lymphocyte counts)
• obesity and redistribution of body fat
• type 2 diabetes
• striae
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Inhaled Corticosteroids (ICS)

• Beneficial clinical effects start 4-6 hours and last 18-36 hours
• I C Sa / w  glaucoma, cataracts, tissue atrophy and reduced wound  

healing, increase risk of infection, adrenal suppression and
osteoporosis at high doses… perhaps some growth retardation in
children that is made of up during adolescence

Leukotriene  
Inhibitors
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Leukotriene Inhibitors

• Inhibitors of 5-lipoxygenase pathway
• Zileuton

• ≥12 yo; can cause hepatotoxicity (avoid in patients with liver disease)

• Leukotriene receptor antagonists
• Montelukast

• ≥6 mo; NEUROPSYCH effects, eosinophilia and vasculitis, some elevations in ALT/AST (rare
<2!%)

• Zafirlukast
• ≥5 yo; can cause hepatotoxicity, eosinophilia and vasculitis, increased infections, neuropsych

events, interact with warfarin

Combination inhalers
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ICS/LABA

• Significant reduction in severe asthma exacerbations (with ICS/LABA  
compared to ICS alone in pts with mod-severe asthma)

• No increase in risk of asthma deaths, intubations or hospitalizations
• Can use as controller and rescue (if using one containing a fast-acting  

LABA)

Anti-
cholinergic  
Inhalers

• Anticholinergic agents = Competitive inhibitors of muscarinic receptors
• Cholinergic nervous system hyper-reactivity in the lung promote bronchospasm, mucous  

hypersecretion, inflammatio
• Short actingIpratropium

• Acute exacerbationsw/ B2 agonists can improve lung function and decrease rates of
hospitalization

• Long actingTiotropium (≥6yo add on tx), Aclindinium,Glycopyrrolate,  
Umeclididum

• Add on therapy for moderate-severe persistent asthma uncontrolled on ICS-LABA—increases  
FEV1

• Helpful in patients with higher cholinergic tone
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Xanthines

• Theophylline, bamifylline and doxophylline (similar structure to caffeine)
• Approved for ≥6 months of age
• Bronchodilator, decreased eosinophil recruitment and activation in the  

airways, improves nighttime symptoms
• Peds studies—effect comparison to low dose ICS
• Narrow therapeutic window—monitoring levels is necessary

• If over therapeutic thresholdNausea, vomiting, diarrheainsomnia, irritability,
headachecardiac arrythmia, hypotension, hypokalemia, hyperglycemiaseizures,  
brain damage, death

• Metabolized in the liver via cytochrome P450

Biologics-
Overview
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Remember-IgE  
mediated  
hypersensitivity

Omalizumab-for Asthma

• Approved for ≥6 yo
• w/ allergic sensitization (skin or serum

testing) to perennial aeroallergen
• Uncontrolled on ICS
• Dosing every 2-4 weeks, based on weight

and total IgE levels
• Benefits: decreased exacerbations, ICS  

doses, asthma symptoms, rescue  
medication use, QOL, ER visits,  
hospitalizations, improved pulmonary  
function

• Risk: anaphylaxis
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Biologics-
Overview

Dupilumab
• Anti IL-4R⍺ (inhibiting IL-4 and IL-13 signaling)
• ≥6 yo
• Moderate-severe persistent asthma w/ and eosinophilic phenotype or OCS

dependent asthma
• Age and weight-based dosing
• Decreased asthma exacerbations, FENO, B-agonist use
• Increase in FEV1
• Side effects:

• Conjunctivitis with keratosis (4%)
• Eosinophilia (expect the AEC to peak 16-20 weeks after initiation of therapy)
• Arthralgias
• Parasitic/helminthic infections
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Biologics-
Overview

Mepolizumab
• Anti-IL5
• ≥12 yo
• 40 or 100 mg SC every 4 weeks (based on weight)
• Severe asthma with eosinophilic phenotype
• Decreased asthma exacerbations, eosinophils in sputum + blood,  

systemic steroid use
• Increased control and quality of life, improved lung function
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Biologics-
Overview

Benralizumab
• Anti-IL5R⍺

• ≥12 yo
• 30 mg SC every 4 weeks x3 doses then every 8 weeks
• Severe asthma with an eosinophilic phenotype
• Decreased asthma exacerbations
• Precautions in parasitic/helminthic infections
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Biologics-
Overview

Tezspire

• Anti-TSLP
• ≥12 yo
• 210 mg SC every 4 weeks
• Severe asthma
• Precaution in parasitic/helminthic infections, avoid live attenuated  

vaccines

57

58



3/5/2024

30

RHINITIS

Rhinitis

Non-allergic rhinitis
• No evidence of allergies on testing
• Multiple types: exercise induced,  

cold air induced, gustatory,  
atrophic, medication-induced,  
hormonal, aging, systemic diseases

• Symptoms: congestion, rhinorrhea,  
sneezing

Allergic rhinitis
• Caused by hypersensitivity to  

aeroallergens (dust mite, cat, dog,  
cockroach, mold, pollen)***

• 50% of rhinitis
• Symptoms: congestion, discharge  

(typically clear and watery),  
sneezing, and mucosal pruritis
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Allergic rhinitis

Allergic Rhinitis Treatment

• Allergen avoidance measures (for those aeroallergens that are  
pertinent for that patient)

• Intranasal corticosteroids—most effective medication
• Oral antihistamines and intranasal antihistamines
• Leukotriene inhibitors
• Cromolyn sodium
• Anticholinergic nasal sprays
• Sublingual immunotherapy
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Intranasal steroids

• Most potent, best medications to treat AR (and non-allergic rhinitis)
• Decrease in early and late inflammatory mediators
• Also treats conjunctivitis symptoms as well

• Side effects:
• Nasal irritation (10%); epistaxis (4-8%)
• Perhaps can lead to decreased growth short-term—but long term effects on  

growth unclear
• Examples: fluticasone, mometasone, budesonide, ciclesonide,  

beclomethasone, flunisolide, triamcinolone,

Oral and Intranasal antihistamines

• Antagonizing the histamine receptor
• H1reduce histamine mediated symptoms (itching, sneezing,  

rhinorrhea and conjunctivitis) but not good at relieving congestion
• Oral antihistamines

• Side effects:
• 1st generationsedation

• Examples: diphenhydramine
• 2nd generationmuch lesssedating

• Examples: loratadine, cetirizine, desloratadine, fexofenadine, levocetirizine
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Oral and Intranasal antihistamines

• Intranasal antihistamines
• Azelastine, olopatadine

• Similar effects but likely superior to the systemic antihistamines
• Sginificantly reduces itching, sneezing, rhinorrhea + nasal congestion
• BITTER

Leukotriene inhibitors

• Leukotrienes are generated in AR
• Inhibitors of 5-lipoxygenase pathway

• Zileuton
• ≥12 yo; can cause hepatotoxicity (avoid in patients with liver disease)

• Leukotriene receptor antagonists
• Montelukast

• ≥6 mo; NEUROPSYCH effects, eosinophilia and vasculitis, some elevations in ALT/AST (rare <2!%)
• Zafirlukast

• ≥5 yo; can cause hepatotoxicity, eosinophilia and vasculitis, increased infections, neuropsych events, interact with  
warfarin

• Better than placebo at treating congestion, rhinorrhea and sneezing but not better than  
INS, anti-histamines

• Not recommended as monotherapy for AR (maybe real benefit is in in patients with AR +
asthma)
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Cromolyn sodium

• Unclear mode of action
• Most effective when started before onset of symptoms
• Intranasal cromolyn sodium 4% used 4-6 times daily (issues with  

compliance)
• Helpful for sneezing, itching, rhinorrhea
• Not effective for congestion
• Safe; approved ≥2 yo

Anticholinergic nasal spray

• Acts on muscarinic receptors, decreasing mucous production
• Most useful in combating rhinorrhea
• No effect on sneezing, itching or nasal congestion
• Allergic rhinitis, non-allergic rhinitis (gustatory rhinitis and others)
• Ipratropium bromide 0.03% or 0.06% with 2 sprays 2-4 times daily  

depending on indication or age
• Avoid in patients with narrow angle glaucoma
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Immunotherapy

• Subcutaneous
• Sublingual

Subcutaneous immunotherapy
• Indications: severe

uncontrolled AR, new
or worsening allergic
asthma, adverse
effects of
medications or
wanting to reduce  
medications

• Risk: anaphylaxis
• Important

considerations:
uncontrolled asthma,  
age
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Sublingual immunotherapy (FDA approved  
tablets)
• Local irritation most common
• Risk of anaphylaxis, need to carry IM EPI
• Special considerations: Asthma, EOE, Hold if oral wounds are present
• 1st dose in MD office
• Limited variety, typically want mono-sensitized patients

• ODACTRA (dust mites)
• 12-65 years, contraindicated in EOE

• ORALAIR (sweet vernal, orchard, perennial rye, timothy, Kentucky blue grass pollen)
• 5-65 years, 4 months before allergy season and for duration of season, contraindicated in EOE

• RAGWITEK (short ragweed)
• 5-65 years, start 12 weeks before allergy season and for duration of season

Nasal polyposis

• 1st assess for CF in children and young adults
• Surgery
• Biologics

• Dupilumab
• ≥18 yo; 300 mg every 2 weeks

• Mepolizumab
• ≥18 yo; 100 mg every 4 weeks

• Omalizumab
• ≥18 yo; weight and IgE based dosing given every 2-4 weeks
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ANAPHYLAXIS
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Anaphylaxis

• Treatment—IM epinephrine!
• Supportive care—IVF, albuterol, steroids, glucagon (if on beta blocker)
• Check a serum tryptase—

• best obtained 1-4 hours after onset of symptoms
• Can be normal in food-triggered anaphylaxis

Treatment of  
anaphylaxis

• Epinephrine IM
• 0.01 mg/kg of 1:1000 (1mg/mL)

to lateral thigh
• <14 kg give 0.1 mg

• Auvi-Q (only goes to ASPN mail  
order pharmacy)

m
g

• > or = to 14-25 kg give 0.15
• Auvi-Q
• Epi Pen Jr
• Generic epinephrine  

autoinjector
• > or = to 25 kg give 0.3 mg

• Auvi-Q
• Epi Pen
• Generic epinephrine  

autoinjector
https://www.attentivesafety.com/anaphyl 
axis-and-epinephrine-auto-injector.html

https://www.researchgate.net/figure/Proposed-child-restraint-options-for-the-administration-of-an-epinephrine-auto-injector_fig3_315508117

https://www.nationaljewish.org/conditions/anap 
hylaxis/using-an-auvi-q
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URTICARIA & ANGIOEDEMA

Urticaria and Angioedema-
histaminergic
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Acute Urticaria

• Review timeline/history to identify if there are any food or medication  
triggers

• If no obvious trigger, then likely is viral mediated

Chronic Idiopathic Urticaria +/-
Angioedema
• Symptoms occurring most days for at least 6 weeks
• Insanely itchy--not harmful but symptoms are very distressing for patients
• Stepwise approach to therapy:

• Use H2 antihistamines—up to 4 times the standard daily dose***
• Consider leukotriene pathway inhibitor
• Consider adding H1 and H2 blocker
• Omalizumab (for patients 12 or older, that have failed 4 weeks of high dose H2  

antihistamines)
• REFRACTORY casessulfasalazine, dapsone, hydroxychloroquine, calcineurin

inhibitors, mycophenolate
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Hereditary Angioedema

Hereditary Angioedema
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Hereditary  
Angioedema

Hereditary  
Angioedema
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Hereditary  
Angioedema

Hereditary  
Angioedema
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FOOD ALLERGY

Food Allergy-diagnosis

• HISTORY
• Symptoms should occur within seconds up to 2 hours after ingestion and resolve

quickly—within hours
• Symptoms include: hives, swelling, rhinorrhea/sneezing, cough/wheezing/difficulty  

breathing, vomiting/diarrhea, change in mentation, hypotension
• Confirm the food trigger with allergy testing—skin followed by blood
• Common food allergens: egg, milk, wheat, soy, peanut, tree nuts, shellfish,  

tree nuts, sesame seed
• NEVER EVER send blood food allergy testing if you are not an allergist—you  

can do real, irreversible and significant harm
• If you suspect a food allergy, prescribe IM Epi autoinjectors and tell the  

family to only avoid the food trigger
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Food Allergy-prevention

• YOU have the power to prevent food allergy
• Encourage parents to introduce developmentally appropriate foods  

early and keep them in diet often
• The strongest evidence is for children with eczema—super important  

to introduce peanut powder between 4-6 months of age or as soon as  
the patient is ready

• https://www.niaid.nih.gov/sites/default/files/addendum_guidelines_peanut_ 
appx_d.pdf
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Food allergy-treatment

• Avoidance
• (IM Epinephrine)
• Oral immunotherapy (Palforzia)
• Omalizumab

Palforzia

• 4-17 years of age
• Contraindications: uncontrolled asthma,  

EOE/EGID
• Essentially eating small amounts of peanut
• Reduce the severity of allergic reactions that  

may occur with accidental exposure to peanut
• Not a cure! Just raising a threshold!
• Patients WILL have anaphylaxis on treatment!

300 mg is about 1 peanut
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Omalizumab

• FDA approval 2/2024
• 1-55 years of age
• Allergic to peanut and at least 2

other foods (cashew, milk, egg,
walnut, wheat and hazelnut)

• Increased threshold for reaction after  
16 weeks of therapy (given every 2-4  
weeks with dose based on IgE level  
and weight)

Questions?
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