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Characteristic HR1 HR2 HR3 HR4
Distribution Smooth muscle,
Endothelial cells,
CNS
Gastric parietal
cells, cardiac
muscle, mast
cells, CNS
CNS: pre- and
postsynaptic
Cells of
hematopoietic
origin
Best
characterized
function
Acute allergic
reactions
Gastric acid
secretion
Neurotransmitter
modulation
Immunomodulator
G-protein
coupling
Gαq/G11 Gαs Gαi/o Gαi/o
Major signaling
pathway
Phospholipase C
-> Increases
in Ca2+
Increases
in cAMP
Inhibition of
cAMP ->
Increases
in Ca2+
Inhibition of
cAMP ->
Increases
in Ca2+
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Chemical Class First  Generation Second Generation
Alkylamines Brompheniramine, chlorpheniramine,
dexchlorpheniramine, dimethindene, pheniramine,
triprolidine
Acrivastine
Piperazines Buclizine, cyclizine, hydroxyzine, meclizine,
oxatomide
Cetirizine, levocetirizine
Piperidines Azatadine, cyproheptadine, diphenylpyraline,
ketotifen
Astemizole, bepotastine, bilastine, desloratadine,
ebastine, fexofenadine, levocabastine, loratadine,
mizolastine, rupatadine, terfenadine, alcaftadine
Ethanolamines Carbinoxamine, clemastine, dimenhydrinate,
diphenhydramine, doxylamine, phenyltoloxamine
Ethylenediamines Antazoline, pyrilamine, tripelennamine
Phenothiazines Methdilazine, promethazine
Other Doxepin Azelastine, emedastine, epinastine, olopatadine
 


	31. Anti Histamine Hypersensitivity
F
R
I
D
A
Y
,
N
O
V
E
M
B
E
R
1
0
,
2
0
2
3
J
A
L
L
E
R
G
Y
C
L
I
N
I
M
M
U
N
O
L
P
R
A
C
T
.
2
0
1
8
M
A
Y
-
J
U
N
;
6
(
3
)
:
1
0
6
1
-
1
0
6
3
.
34
  Some cases of hypersensitivity to
multiple AHs have been reported;
however, most of them had no
structural similarity
 


	32. Anti Histamine Hypersensitivity
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	33. Rupatadine
D R U  G S . 2 0 0 7 ; 6 7 ( 3 ) : 4 5 7 - 7 4 .
36
F R I D A Y , N O V E M B E R 1 0 , 2 0 2 3
 


	34. Platelet-Activating
Factor (PAF)
F R  I D A Y , N O V E M B E R 1 0 , 2 0 2 3
I N T J M O L S C I . 2 0 2 1 J U L 5 ; 2 2 ( 1 3 ) : 7 2 2 7 .
B I O F A C T O R S . 2 0 2 2 ; 4 8 : 1 1 8 9 – 1 2 0 2 37
 


	35. Platelet-Activating Factor (PAF)
J  Clin Med. 2019 Sep; 8(9): 1338.
 


	36. Outline
Histamine and histamine  receptor
Histamine in immune response regulation
Anti-histamine structure and classification
Pharmacokinetics and Pharmacodynamics
F R I D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 40
 


	37. Pharmacokinetics
F R I  D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 41
 


	38. Absorption
Co-administration with food
•  Loratadine AUC increased by more than
50%
• Rupatidine AUC increased by 26%
• Bilastine AUC decreased by 30%
• No effect to food : Cetirizine , levocetirizine
, desloratadine
Middleton's Allergy: Principles and Practice, Ninth Edition
43
 


	39. Absorption
P-Glycoprotein
Middleton's Allergy: Principles  and
Practice, Ninth Edition 44
 


	40. Distribution
F R I  D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 45
 


	41. Metabolism
Alternative CYP2D6 pathway
Decreased  toxicity
F R I D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 46
 


	42. Excretion
Middleton's Allergy: Principles  and Practice, Ninth Edition
F R I D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 47
 


	43. Metabolism Excretion
Drug Liver  Enzyme Renal Fecal
Cetirizine Minimal Oxidative O-
dealkylation
70% (approximately
50% unchanged)
10%
Levocetirizine <14% CYP3A4 Renal: 85.4%
(approximately 80%
unchanged)
12.9%
Loratadine Major CYP3A4 approximately 40%
as metabolites
approximately 40%
as metabolites
Desloratadine Major CYP2C8 40.6% primarily as
metabolites
46.5% as
metabolites
Fexofenadine 0.5% to 1.5% CYP3A4 11% 80%
Rupatadine Major CYP3A4 34.6% 60.9%
Bilastine Minimal - 28% 67%
Metabolism-Excretion
 


	44. Pharmacokinetics and
Pharmacodynamic
F R  I D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 49
 


	45. Pharmacokinetics and
Pharmacodynamic
M I  D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N
F R I D A Y , N O V E M B E R 1 0 , 2 0 2 3
51
 


	46. Outline
Histamine and histamine  receptor
Histamine in immune response regulation
Anti-histamine structure and classification
Pharmacokinetics and Pharmacodynamics
Clinical uses
F R I D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 52
 



	48. Clinical uses
F R  I D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 54
 


	49. Allergic rhinitis
F R  I D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 55
Action Symptom
Sensory nerve
stimulation
Sneezing and itching
Parasympathetic reflex
stimulation of glandular
secretions
Rhinorrhea
Vasodilation and
increased vascular
permeability
Rhinorrhea and
congestion
 


	50. Allergic rhinitis
F R  I D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 56
Action Symptom
Sensory nerve
stimulation
Sneezing and itching
Parasympathetic reflex
stimulation of glandular
secretions
Rhinorrhea
Vasodilation and
increased vascular
permeability
Rhinorrhea and
congestion
 


	51. Allergic rhinitis
J Allergy  Clin Immunol. 2020 Jan;145(1):70-80.e3.
F R I D A Y , N O V E M B E R 1 0 , 2 0 2 3
57
 


	52. Allergic rhinitis
J Allergy  Clin Immunol. 2020 Jan;145(1):70-80.e3.
F R I D A Y , N O V E M B E R 1 0 , 2 0 2 3
58
 


	53. J Allergy Clin  Immunol. 2020 Jan;145(1):70-80.e3.
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	55. Allergic conjunctivitis
Middleton’s allergy:  Principles and practice, Ninth Edition
 


	56. Allergic conjunctivitis
Ann Allergy  Asthma Immunol. 2020 Feb;124(2):118-134.
 


	57. Allergic conjunctivitis
  


	58. Urticaria
Allergy. 2018 Jul;73(7):1393-1414.
  


	59. Urticaria
F R I  D A Y , N O V E M B E R 1 0 , 2 0 2 3
A L L E R G Y . 2 0 1 8 J U L ; 7 3 ( 7 ) : 1 3 9 3 - 1 4 1 4 .
B R J D E R M A T O L 2 0 1 6 ; 1 7 5 ( 6 ) : 1 1 5 3 – 6 5 .
B R J D E R M A T O L 2 0 1 4 ; 1 7 1 ( 1 ) : 1 4 8 – 5 4 71
 


	60. Second generation H1  antihistamine
Drug Liver disease Kidney disease
CrCl<10 CrCl<30 CrCl<50
Cetirizine 5 mg OD 5 mg AD 5 mg OD ✓
Levocetirizine ✓ ✕ 2.5 mg twice
weekly
2.5 mg AD
Loratadine Caution 10 mg AD 10 mg AD ✓
Desloratadine Caution 5 mg AD 5 mg AD ✓
Fexofenadine ✓ 60 mg OD 60 mg q12-24hr
Rupatadine ✕ ✕ ✕ ✓
Bilastine ✓ ✓ ✓ ✓
• Friday, November 10, 2023
73
 


	61. Second generation H1  antihistamine
Drug Liver disease Kidney disease
Cetirizine > 6 m to < 6yr Avoid use Avoid use
> 6yr No adjustment No adjustment
Levocetirizine > 6 m to < 11yr ✓ Contraindicated
>12 yr Same as adult Same as adult
Loratadine > 2 yr ✓ No adjustment
>12 yr Same as adult Same as adult
Desloratadine >6 m No dosage adjustment provided No dosage adjustment provided
Fexofenadine >6 m to < 2 yr ✓ 15 mg OD
>2 yr to <12 yr ✓ 30 mg OD
>12 yr ✓ 60 mg OD
Rupatadine >2 yr to <12 yr Not recommended Not recommended
Bilastine >12 yr Same as adult Same as adult
 


	62. Bilastine >12 yrs  20 mg OD >12 yrs 20 mg OD No dosage adjustment needed Information related to the use in pregnancy is
limited
 


	63. Outline
Histamine and histamine  receptor
Histamine in immune response regulation
Anti-histamine structure and classification
Pharmacokinetics and Pharmacodynamics
Clinical uses
Adverse reaction
F R I D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 77
 


	64. Adverse reaction
F R  I D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 78
 


	65. Central
Nervous
System
 First-generation H1  antihistamines
cross the BBB and interfere with
neurotransmission in the histaminergic
system
 occupy greater than 50% to 70% of
the H1 receptors located on the
presynaptic membranes of
histaminergic neurons throughout
the CNS especially in the frontal
cortex, temporal cortex,
hippocampus, and pons
 decreased histaminergic
neurotransmission and impaired CNS
function on objective testing, with or
without associated sedation, drowsiness,
fatigue, or somnolence
Middleton's Allergy: Principles and Practice, Ninth Edition
 


	66. Central Nervous System
F  R I D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 81
 


	67. Middleton's Allergy: Principles  and Practice, Ninth Edition
less sedating
sedating
 


	68. Central Nervous
System
 Antihistamine  hangover
 the morning after, in patients who have CNS residual effects
such as impairment with or without sedation
 The adverse CNS effects of first-generation H1 antihistamines
are potentially exacerbated by concurrently ingested ethanol,
benzodiazepines, and other CNS-active chemicals
 Increase the latency to onset of rapid eye movement sleep and
reduce the duration of rapid eye movement sleep
Middleton's Allergy: Principles and Practice, Ninth Edition
 


	69. FAA
F R I  D A Y , N O V E M B E R 1 0 , 2 0 2 3 F E D E R A L A V I A T I O N A D M I N I S T R A T I O N
84
 


	70. Cardiac effect
Not HR1  effect
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85
Blockade of cardiac ion currents, such
as the rapid component of the delayed
outward rectifying potassium channel
(IKr) or the rapid component of the inward
rectifying sodium channel (INa)
Potentially prolong the QTc interval
and lead to cardiac arrhythmias (1st
generation)
Dose dependent
Cyproheptidie , Diphenhydrmine ,
Hydroxyzine, Doxepine
Second Generatio lack cardiac
toxicity
 


	71. Anticholinergic Effects
F R  I D A Y , N O V E M B E R 1 0 , 2 0 2 3
C H A P T E R 3 9 : H I S T A M I N E , B R A D Y K I N I N , A N D T H E I R
A N T A G O N I S T S , R A N D A L A . S K I D G E L © 2 0 2 1 M C G R A W H I L L . 86
 


	72. Other Potential Adverse  Effects
F R I D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 87
 


	73. Overdose Toxicity and  Fatality
F R I D A Y , N O V E M B E R 1 0 , 2 0 2 3
M I D D L E T O N ’ S A L L E R G Y : P R I N C I P L E S A N D P R A C T I C E , N I N T H
E D I T I O N 88
 


	74. Drug Common adverse  effects Serious adverse effects
Cetirizine Gastrointestinal: Xerostomia (5% )
Neurologic: Headache (Adult, less than 1%; Pediatric, 2% or greater
), Sedated, Somnolence (2% or greater )
Other: Fatigue (6% )
Ophthalmic: Oculogyric
crisis
Levocetirizin
e
Gastrointestinal: Constipation (Infants, 7% ), Diarrhea (Infants, 13%;
pediatrics, 4% ), Painful teething (Infants, 6.7% ), Vomiting
(Pediatrics, 4% ), Xerostomia (Adults and adolescents, 2% to 3% )
Otic: Otitis media (Pediatric, 3% )
Respiratory: Nasopharyngitis (Adults and adolescents, 4% to 6% ),
Pharyngitis (Adults and adolescents, 1% to 2% )
Other: Fever (Pediatric, 4% )
Renal: urinary retention
Loratadine Gastrointestinal: Xerostomia (3% )
Neurologic: Headache (12% ), Somnolence (8% )
Other: Fatigue (2% to 4% )
-
Desloratadin
e
Gastrointestinal: Xerostomia (3% )
Musculoskeletal: Myalgia (2.1% )
Neurologic: Headache (14% ), Somnolence (2.1% to 9.1% )
Reproductive: Dysmenorrhea (2.1% )
Respiratory: Pharyngitis (3% to 4.5% )
Other: Fatigue (2.1% to 5% )
-
IBM Micromedex
Lexicomp Uptodate
 


	75. Drug Common adverse  effects Serious
adverse
effects
Fexofenadin
e
Gastrointestinal: Stomachache (2.1% )
Musculoskeletal: Backache (2.1% to 2.5% )
Neurologic: Dizziness (2.1% ), Headache (4.8% to 10.3% ), Somnolence
Other: Fatigue, Pain in limb (2.1% )
-
Rupatadine Gastrointestinal: Gastroenteritis (>5% ), Odynophagia (>5% ), Sore throat (>5%),
Vomiting (5% ), Abdominal pain (2%), Xerostomia (2%)
Neurologic: Somnolence (9% ), Headache (6% ), hypersomnia (2%)
Reproductive: Dysmenorrhea (>5%)
Respiratory: Allergic conjunctivitis (>5% ), Allergic rhinitis (>5%), cough (>5%),
flu-like symptom (>5%), nasopharyngitis (>5%), rhinitis (>5%), tonsillitis (>5%)
Other: Fatigue >5%
Cardio:
prolonged QT
interval (1%)
Bilastine Gastrointestinal: Upper abdominal pain (1%)
Neurologic: Dizziness (1% ), Headache (4% ), Somnolence (4%)
-
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