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1 | INTRODUCTION

Proton-pump inhibitors (PPls) are the bread and butter in the treat-
ment of gastroesophageal disease. Despite their overall safety pro-
file, cutaneous adverse events are frequent and both immediate and
delayed-type hypersensitivity reactions (HSR) have been reported.

| Dayana Nasr MD? | Diane Maalouf MD'?

Abstract

Background: Proton-pump inhibitors (PPIs) are one of the most prescribed drugs.
Their dermatological adverse reactions are multiple and vary in severity.

Aims: This review discusses all reported cutaneous side effects of PPIs in order to
help physicians understand them and provide appropriate management.

Methods: A thorough search of PubMed, Embase, and FDAAQS8 drugs websites was
conducted. 56 articles including case reports, case series, and review articles of PPI-
induced cutaneous adverse reactions were selected. Data were recorded regarding
patient age, gender, history, clinical manifestations, diagnostic tests, management,
and clinical outcomes.

Results: PPIl-induced adverse skin reactions are mostly immunological and include
both immediate and delayed-type hypersensitivity reactions. These reactions are
sometimes life-threatening. All PPIs can induce immediate IgE-mediated reactions.
Most of previously published cases of delayed-type hypersensitivity reactions have
involved esomeprazole, omeprazole, and lansoprazole. Skin tests are helpful in con-
firming PPIl-induced hypersensitivity reactions and diagnosing potential cross-reac-
tivities. PPIs should also be added to our list of usual suspects when considering
possible culprits for a new presentation of drug-induced subacute lupus erythemato-
sus. PPl-related occupational contact dermatitis has also been numerously reported.
Conclusion: PPIs should be considered in our list of culprits when considering a pa-
tient with a cutaneous drug reaction, taking into account that these drugs can cause

severe immunological manifestations.
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The spectrum ranges from benign, localized dermatoses to general-
ized, life-threatening cutaneous toxicities.

All PPIs currently on the market are composed of a benzimid-
azole ring and a pyridine ring.! They differ by the nature of sub-
stituents located on both rings. Omeprazole, esomeprazole, and
pantoprazole have changes in their benzimidazole rings, whereas
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lansoprazole and rabeprazole have changes in their pyridine ring.
Although the exact mechanism for PPl-induced hypersensitivity
reactions is not yet fully understood, it is believed that the of-
fending agent in some PPIs is the sulfur moiety located on the
benzimidazole compound. Furthermore, PPIs are metabolized by
the cytochrome P450 system, mainly the CYP2C19 and CYP3A4
isoenzymes.? Not all PPIs have the same affinities to these en-
zymes. More studies are needed to assess whether patients with
PPI hypersensitivity reactions are associated with certain risk
alleles.

Skin prick tests and patch tests have been validated for diag-
nosing PPI-related HSR and identifying potential cross-reactivities.
To date, four general patterns have been identified: whole group
hypersensitivity, omeprazole-esomeprazole-pantoprazole hyper-
sensitivity, lansoprazole-rabeprazole hypersensitivity, and selective
sensitization to a single ppI.3

In this paper, we aim to present an exhaustive and synthe-
tized review of the dermatologic side effects associated with
PPl use. We believe that it is important for all physicians to
have an overview of all the skin manifestations caused by PPls,
as they are one of the most frequently prescribed drugs in the

world.

2 | MATERIALS AND METHODS

This review included 59 articles (case presentations and case series
or reviews) in which cutaneous adverse events of PPls were repre-
sented. A meticulous electronic search was done using the following
databases: PubMed, Embase, and the US FDA website.

The search aimed to retrieve all the articles reporting der-
matologic side effects of the 5 most commonly studied and
prescribed PPl molecules: omeprazole, rabeprazole, esome-
prazole, lansoprazole, and pantoprazole. The advanced search
strategies included key words such as: Proton Pump Inhibitors,
Esomeprazole, Omeprazole, Rabeprazole, Lansoprazole,
Pantoprazole, Hypersensitivity, Adverse reaction, Rash, Drug
eruption with eosinophilia and systemic symptoms, Stevens-
Johnson syndrome, Toxic epidermal necrolysis, Contact derma-

titis, Fixed drug eruption, Allergy, Skin tests.

3 | PPI-INDUCED IMMEDIATE
HYPERSENSITIVITY REACTIONS

Immediate, IgE-mediated reactions account for the majority of hy-
persensitivity reactions (HSR) to PPIs and all molecules have been
implicated.* In the study by Tourillon et al,” the authors described
38 cases of immediate HSR to PPIs confirmed by skin tests or oral
provocation tests. Urticaria and anaphylaxis were the most com-
mon clinical presentations. Omeprazole was the most commonly

implicated molecule, followed by esomeprazole and pantoprazole.

However, lansoprazole was shown to be the main culprit in the series
done by Ozdemir and colleagues,6 which can be explained by the dis-
similarities in prescription trends between the different countries.
Isolated pruritus can be the only manifestation of a type | HSR to
PPIs. Skin prick tests and intradermal tests have been validated for
the confirmation of immediate hypersensitivity to PPIs and identifi-
cation of potential cross-reactivity.”

4 | PPI-INDUCED STEVENS-JOHNSON
SYNDROME/ TOXIC EPIDERMAL
NECROLYSIS

Although maculopapular exanthem is the most frequent cutaneous
presentation of PPl-associated delayed hypersensitivity reactions,
other more severe immunological reactions are also known to occur
(Table 1). The first case of toxic epidermal necrosis (TEN) caused by
a PPl was reported in 1992 in a 72-year-old woman, 2 weeks after
starting omeprazole for dyspeptic symptoms.8 Omeprazole and
Lansoprazole were also the culprit drugs in another 5 and 6 pub-
lished cases of TEN, respectively.?'13 In the European case-control
surveillance of severe cutaneous adverse reactions (EuroSCAR)
study published in 2008, pantoprazole was associated with a high
univariate relative risk of Stevens-Johnson syndrome (SJS)/TEN;
however, an accurate risk estimate could not be determined due to
the low number of cases.'* Later, Frey et al*® observed an increased
risk of SJS/TEN among new users of omeprazole, lansoprazole, and
to a lesser extent rabeprazole. In a recent case series, both patch
tests and lymphocyte activation tests measuring granulysin and

INF-y release were performed to confirm causality of the ppI.1

5 | PPI-INDUCED DRUG REACTION WITH
EOSINOPHILIA AND SYSTEMIC SYMPTOMS

Drug reaction with eosinophilia and systemic symptoms (DRESS)
syndrome is a potentially life-threatening delayed-type hypersensi-
tivity reaction that includes a maculopapular eruption, polyadenop-
athy, hematologic abnormalities (eosinophilia and hyperbasophilic
lymphocytes), and possible internal organ involvement (mainly liver,
kidneys, and lungs). To date, 20 cases of DRESS have been reported
to PPIs, 11 cases to esomeprazole,l""18 4 to pantoprazole,“’16 2 to

1116 and 3 to omeprazole.’??° In most of these cases,

lansoprazole,
the diagnosis was confirmed by a positive skin patch test and in one

case, the patch test induced a transient flare of DRESS.1®

6 | PPI-INDUCED FIXED DRUG ERUPTION

Fixed drug eruption (FDE) is a distinctive type of cutaneous drug
reaction that is characterized by one or multiple erythematous

and edematous plaques that recur in the same locations upon
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re-exposure to the offending drug. PPl-induced FDE is rare, and
only 5 cases were reported so far: 3 cases associated with omepra-

21-23 24,25

zole and 2 cases of diffuse FDE reported with esomeprazole,

both confirmed with an oral provocation test.

7 | PPI-INDUCED ACUTE GENERALIZED
EXANTHEMATOUS PUSTULOSIS

Acute generalized exanthematous pustulosis (AGEP) is a T-cell me-
diated delayed-type HSR characterized by a rapid eruption of non-
follicular sterile pustules on a background of edematous erythema
caused by drugs, most often antibiotics, antifungals, diltiazem, and
antimalarials. A case of profuse AGEP induced by lansoprazole was
reported in a 66-year-old female patient, 48 hours after treatment
initiation.?® Another type IV hypersensitivity reaction with a diffuse
pustular eruption was described with the use of pantoprazole, with a
latency of 4 days. Skin biopsies were consistent with AGEP. The rash
resolved 10 days after drug discontinuation.?’

8 | PPI-INDUCED LICHENOID DRUG
ERUPTION

Lichenoid drug eruption, also known as drug-induced lichen planus,
manifests as flat-topped, erythematous or violaceous papules sym-
metrically distributed on the trunk and extremities. 2 cases of lichen
planus have been reported with lansoprazole, as well as 2 cases with
omeprazole, one of which had cross-reactivity to lansoprazole and

pantoprazole.?®

9 | PPI-INDUCED CONTACT DERMATITIS

There are 44 published cases of occupational contact dermatitis
caused by PPIs in the setting of the pharmaceutical or horse in-
dustry. They presented with eczematous lesions mainly affecting
the face, eyelids, neck, and arms. Cases were described as occur-
ring after direct contact with the skin or with airborne exposure to

34,35 3637 and esome-

omeprazole,??*® lansoprazole, pantoprazole,
prazole.®® Duration of exposure before symptom development is
usually long and can be up to 8 years in certain cases. Patch tests

were performed to validate the suspected offending drugs (Table 2).

10 | PPI-INDUCED VASCULITIS

One case of an isolated cutaneous small cell vasculitis was reported
4 weeks after initiation of omeprazole.39 The diagnosis was confirmed
by histopathology, and the condition resolved shortly after discontinua-
tion of the drug with no specific treatment. Jacobs-Kosmin also reported
a case of pantoprazole-induced pANCA-positive vasculitis with skin in-

volvement in a 65-year-old woman few weeks after drug initiation.*° The

Journal of
Cosmetic Dermatology
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exact mechanism of these reactions is not yet understood. Later, a case
of severe Henoch-Schoenlein purpura associated with pantoprazole was

published, with rapidly progressing glomerulonephritis and ileitis. **

11 | PPI-INDUCED SUBACUTE
CUTANEOUS LUPUS ERYTHEMATOSIS

Drug-induced subacute lupus erythematosus (DISCLE) presents clini-
cally, histopathologically, and immunologically in a manner similar to
that of idiopathic SCLE.*? It can be induced de novo or aggravated by
culprit drugs. PPIs including lansoprazole, esomeprazole, omeprazole,
and pantoprazole are becoming one of the most common drugs in-
volved in DISCLE.*® In the largest case series of PPl-induced DISCLE
published to date, the authors observed that PPl-induced SCLE had a
similar antibody profile to other DISCLE. Ro/SS-A autoantibodies were
present in 73% of the cases, 61% of cases were positive for antinuclear
antibodies, 36% had anti-La/SSB antibodies, and only 8% had anti-his-
tone antibodies.** In a large case-control study of 234 patients with
SCLE,* there was a significantly increased risk for SCLE following expo-
sure to PPIs. Also, 2 cases of Rowell's syndrome, a morphological variant
of SCLE with targetoid lesions, have been reported with esomeprazole
and omeprazole.*® The diagnosis is challenged by the variation in time
from prescription of the culprit drug to the appearance of SCLE, as time
intervals can range from 1 week-10 years. Patients with known Ro or La
antibodies, previous CLE, or other autoimmune diseases may be par-
ticularly prone to PPIl-induced or exacerbated SCLE. Cross-reactivity

between different PPIs has also been demonstrated.*’

12 | MISCELLANEOUS

Symmetrical drug-related intertriginous and flexural exanthema
(SDRIFE, intertriginous drug eruption, and baboon syndrome) is an un-
common variant of exanthematous drug eruption that typically develops
few hours to days after drug exposure, with a characteristic distribution
and lack of systemic findings. Two cases occurred after administration of
omeprazole with a latency of 9 and 17 days, respectively.*®

Erythema dyschromicum perstans (EDP), also called ashy der-
matosis, is an uncommon, slowly progressive dermatosis character-
ized by ash gray hyperpigmented macules of variable size and shape
symmetrically distributed over the neck, trunk and proximal arms.
6 cases of EDP have been described so far; 4 cases following the
use of omeprazole,*° 1 case with esomeprazole® and 1 case with
lansoprazole.’? The latency between drug initiation and onset of the
skin rash ranged between 2 to 12 months. The rash improved slowly
after stopping the offending drugs.

Two cases of sticky palms were reported in individuals shortly
after starting PPI treatment. In one patient treated with lansopra-
zole, symptoms showed 3 weeks after drug initiation, while in the
second case where omeprazole was used, symptoms appeared ear-
lier at 2 weeks. In both cases, symptoms resolved around 2 weeks

following cessation of the PPI.>3
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Sweet's syndrome, also known as acute febrile dermatosis, is char-
acterized by the triad of fever, increased number of neutrophils, and
sudden onset of tender erythematous plaques, nodules, or papules on
the arms, legs, trunk, face, and neck. Some cases are idiopathic; how-
ever, others can be caused by drugs or myeloproliferative diseases.*
Cohen described the case of an 86-year-old woman with a history of
invasive lobular carcinoma who developed her first episode of Sweet's
syndrome 8 days following treatment with omeprazole and her sec-
ond episode 6 hours after esomeprazole was started.>®

One case of diffuse alopecia was attributed to the use of ome-
prazole. The onset of hair loss was 4 weeks after initiation of ther-
apy; it was reversible soon after discontinuation of the drug and

recurred when omeprazole was reintroduced.>®

13 | SUMMARY

This review discusses the portfolio of dermatological side effects
observed with the use of PPIs. As shown, PPl immunological adverse
skin reactions are common and include both immediate and delayed
hypersensitivity reactions. Inmediate reactions have been reported
with all PPIs,”” whereas omeprazole, esomeprazole, and lansoprazole
were mostly implicated in delayed-type hypersensitivity reactions.'®
Physicians should be aware of the possible severe and life-threaten-
ing skin reactions associated with these drugs; a high level of clinical
suspicion and temporal relationship is crucial for early diagnosis and
proper management. PPls should also be added to our list of usual
suspects when considering possible culprits for a new presenta-
tion of DISCLE.*? PPI-induced contact dermatitis from occupational
exposure is also possible and should be prevented by wearing ad-
equate protective equipment. Interestingly, rabeprazole seems to
have the best skin tolerance and is associated with less than 1% of
all PPl-associated dermatological adverse events.*®*’ It is important
to note that this review only includes case reports and case series;
thus, no epidemiological conclusions can be drawn. Understanding
the patterns of cross-reactivity between the different molecules
is particularly important to find a safe alternative drug in a patient
who requires PPl treatment, after sufficient allergy workup has been
done.
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