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Proton pump inhibitors (PPIs) are prescribed woididwfor the treatment of acid-peptic
diseases®® They antagonize the enzyme H+/K+ ATPase in gastils, inhibiting acid
secretion and raising gastric pH Side effects related to PPIs are reported in arBp6 of
treated patients. Omeprazole, esomeprazole and pantoprazole hasimitar chemical
structure, differing from rabeprazole and lansoplez.

According to previous studies, skin tests to PRéshaghly specific, which makes them a
useful tool in diagnosing immediate hypersensiivieaction§*°. Previous studies about
cross-reactivity (CR) between PPIs are conflictisgggesting variable CR pattetng\
review of reported cases identified three CR pastein omeprazole allergic patients:
omeprazole showed CR with pantoprazole; omepragioteved CR with pantoprazole and
esor§n4eprazole or rabeprazole but not with lansoprazoneprazole showed CR with all
PPIs"".

In our Allergy and Clinical Immunology Departmehtypersensitivity reactions to PPIs are
rare. We performed a retrospective analysis ofepis medical records from January 2014
to December 2017 and collected data from skin pgasks (SPT), intradermal tests (IDT) and
drug provocation tests (DPT). Seven patients hadlirdcal history suggestive of an
immediate-hypersensitivity reaction to PPIs (sympgooccurring<lh after drug intake).
From these patients, only 4 were selected aftesidering clinical history, skin test results
and DPT (3 patients refused IDT and/or DPT). Thengest patient was 40 years old and the
oldest 69 years old, with a mean of 51,5 years B.12 our sample, implicated PPIs were
omeprazole (2), pantoprazole (1) and esomeprazile (

Reported symptoms were anaphylaxis (3) and uréicdfi). In those patients with
anaphylaxis, suspected drugs were: omeprazolg@#éRipprazole (1). Esomeprazole was the
suspected PPI in our patient with urticaria (1).

Skin tests to PPIs were performed in the volar sidiae forearm, according to the European
Network of Drug Allergy guidelines, using histami(E0 mg/ml) as a positive control and
saline solution as a negative contr@PT with pantoprazole, omeprazole and esomeprazol
were performed with the commercial intravenous fdaton of the drugs (40 mg/ml) and
considered positive with the appearance a8amm wheal 15 minutes after performing the
test. IDT were performed with the intradermal itj@e of 0.03 ml, in dilutions 1:1000,
1:100, 1:10 and considered positive if the initidleal increased more than 3 mm in mean
diameter after 15-20 minutes.

Before starting DPT, blood pressure, heart ratgger saturation, pulmonary and cardiac
auscultation and cutaneous observation were edl(pErformed in every patient. DPT was
performed following a single blind placebo-contedll protocol, starting with an empty

capsule followed by omeprazole or esomeprazole ¢l mg, 20 mg) administered at 30-
minute intervals.

Table 1 describes each patients’ reaction, suspetrteg, IDT results and DPT. Skin prick
tests are not included in this table because there no positive results.

One of the studied patients was a diagnostic amgdi€patient 1). We briefly describe
the case of a 40-year-old female patient with gaswphageal reflux disease, referred to our
consultation due to anaphylaxis (Grade 5 accortbng/AO®) to pantoprazole, occurring 30
minutes after drug intake. Due to the necessitynaintaining a PPl therapy, she was



44
45
46
47
48
49
50
51
52
53
54

55
56
57
58
59

60
61
62
63
64
65
66
67
68
69
70

71
72
73
74
75

76
77
78
79
80

submitted to SPT and IDT with pantoprazole, omemezesomeprazole, with positive

results in IDT to all PPIs tested. Despite havigimravenous formulation available in our

country, we performed SPT and IDT to lansoprazaid eabeprazole, also with positive

results in IDT. Skin tests with lansoprazole andemgazole were performed with tablets:
lansoprazole 30 mg smashed and diluted in 1 ml@¥%0ONaCl; rabeprazole 20 mg smashed
and diluted in 1ml of 0.9% NacCl. IDT with lansopoéz was performed in three dilutions,

1:1000, 1:100 and 1:10 (0.03, 0.3, and 3 mg/miyels as rabeprazole — 1: 1000, 1:100 and
1:10 (0.02, 0.2 and 2mg/ml) according to Otani &&gi*. SPT and IDT to lansoprazole and

rabeprazole were performed in 5 control subjecti#h wegative results. Considering the
severity of the reaction (anaphylaxis), she waatée with ranitidine, with good tolerance to

the drug and good clinical response.

In patients 2, 3 and 4, we could observe that tR& Dperformed with an alternative
PPI based on IDT results were negative, which pamuit to the fact that clinicians can rely
on intradermal tests results to decide which dmugelect for a safe DPT and posterior
maintenance treatment. In 3/3 patients it was ptssio maintain a therapy with an
alternative PPI with good clinical tolerance.

In this study we highlight the utility of IDT in dgnosing PPl immediate
hypersensitivity, being essential for the idenéfion of the suspected PPl and to the
identification of a safe alternative. Furthermomg emphasize the existence of cross-
reactivity between PPIs as described in our patetit anaphylaxis to pantoprazole and
positive skin tests to all PPIs. Regarding CR pa#fé, in patient 2 with omeprazole as
suspected PPI and positive skin tests to omeprazalepantoprazole, we performed a DPT
with esomeprazole (negative in skin tests), witgatewe DPT result. Some previous reports
state that omeprazole showed CR with pantoprazmleeaomeprazole or rabeprazole but not
with lansoprazole, or that omeprazole showed CR waiit PP1$' which was not observed in
this particular patient. Therefore, it seems tothiat CR between these drugs remains
uncertain.

To our knowledge there is only one published cassont describing a case of
hypersensitivity to all PPIs (in a patient with phglaxis to pantoprazolgand one case
series of 5 patients with positive skin tests toP&Is (SPT or IDTf. In these particular
cases, it is important to perform skin tests toP&Ms available, and eventually proceed to a
desensitization for a better gastric disorder tnesat.

Finally, contrarily to previous studies where SPa&revvery useful in diagnosing PPI
hypersensitivity (Ozdemir et al. describe positBTs in 95% of patiers they were not
useful in our series. Our results may have a higstd our small population. When SPT are
negative, IDT must be performed in order to idgntte culprit PPI. A DPT must follow,
considering IDT results.



References:

1. Mota I, Gaspar A, Chambel M, Morais-Almeida Mhajphylaxis induced by proton pump
inhibitors. J ALLERGY CLIN IMMUNOL PRACT. 2016. 4(3%35-536.

2. Bose S, Guyer A, Long A, Banerji A. Evaluatiomdamanagement of hypersensitivity to
proton pump inhibitors. Ann Allergy Asthma Immun2013 Dec;111(6):452-7.

3. Bonadonna P, Lombardo C, Bortolami O, et al. étgpnsitivity to proton pump inhibitors:
diagnostic accuracy of skin tests compared to @mvocation test. J Allergy Clin
Immunol. 2012 Aug;130(2):547-9.

4. Otani, .M., Banerji A. Immediate and Delayed gdysensitivity Reactions to Proton
Pump Inhibitors: Evaluation and Management. Cuterly Asthma Rep- 2016. 16:17.

5. Kepil Ozdemir S, Yilmaz I, Aydin O, Buyuko#tuS, Gelincik A, Demirturk M et al.
Immediate-type hypersensitivity reactions to prgboimp inhibitors: usefulness of skin tests
in the diagnosis and assessment of cross-reactMigrgy 2013; 68: 1008-1014.

6. Kepil Ozdemir S, Oner F, Unal D, et al. Managemef Hypersensitivity Reactions
to Proton Pump Inhibitors: A Retrospective Expecgnint Arch Allergy Immunol. 2016.
171(1):54-60.

7. Cernadas JR, Brockow K, Romano A, et al. Eunopggetwork of Drug Allergy and the
EAACI interest group on drug hypersensitivity. Geate considerations on rapid
desensitization for drug hypersensitivity — a coissis statement. Allergy 2010; 65: 1357—
1366.

8. Cox, L, Sanchez-Borges M, Lockey, R. World AdierOrganization Systemic Allergic
Reaction Grading System: Is a Modification Need@&te Journal of Allergy and Clinical
Immunology: In Practice.2017. 5(1), 58-62.e5.

9. Turedi O, Sozener Z, Kendirlinan R, Bavbek SC#@se of Pantoprazole Anaphylaxis with
Cross Reactivity to All Proton Pump Inhibitors: &ing a Safe Alternative. Curr Drug
Saf. 2017;12(3):198-200.

10. Sobrevia E, Garcés S, Ferrer C, Segura A, MoBzdolas S. Study of Cross-Reactivity
Between Proton Pump Inhibitors. J Investig Aller@din Immunol. 2010. Vol. 20(2):157-
161.



Patient
number

Gender,age  Reported reaction

F, 40 Urticaria, dyspnea,
hypotension
(Grade 5 anaphylaxis)

M, 69 Urticaria, dyspnea
(Grade 3 anaphylaxis)

F, 48 Laryngeal edema
(Grade 4 anaphylaxis)

F, 49 Urticaria

Suspected
PPI

Pantoprazole

Omeprazole

Omeprazole

Esomeprazole

IDT results

Positive to:
Pantoprazole 1:10
Omeprazole 1:100
Esomeprazole 1:10
Lansoprazole 1:10
Rabeprazole 1:10

Positive to:
Omeprazole 1:100
Pantoprazole 1:100

Negative to Esomeprazole

Positive to:
Omeprazole 1:100

Negative to Pantoprazole
and Esomeprazole

Positive to:
Esomeprazole 1:100
Pantoprazole 1:100

Negative to Omeprazole

DPT

Not performed

Treatment with ranitidine

Esomeprazole - negative

Esomeprazole — negative

Omeprazole — negative

Table 1: Description of patient’s characteristiesgctions, suspected drug, intradermal tests (Il@$ylts and
drug provocation tests (DPT); F-female; M-male.



