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Abstract

Background and aim: During treatment with Angiotensin-Convert-
ing Enzyme Inhibitors (ACEls), some dermatological adverse reac-
tions may occur. The aim of this review was to focus on the main
dermatological lesions which are associated with treatment with
these medications.

Materials and methods: A search for the terms “angiotensin-con-
verting enzyme inhibitors”, “dermatological effects”, “skin disease”

was conducted in MEDLINE and PUBMED up to December 2019.

Results: A wide spectrum of dermatological lesions may occur in
course of treatment with ACEls, ranging from trivial forms to severe
complications, including psoriasis, pemphigus and angioedema, the
last being the most frequent dermatological side-effect.

Conclusion: Family doctors and clinicians should inform their pa-
tients of the increased risk of dermatological lesions associated with
the use of ACEls and instruct them to perform periodic self-examina-
tion of the skin.

Introduction

Worldwide, Angiotensin-Converting Enzyme Inhibitors (ACEIs)
are very widely prescribed for their important cardiovascular effects.
Binding to the active site of Angiotensin-Converting Enzyme (ACE),
they block the conversion of Angiotensin I (AGT I) to Angiotensin
IT (AGT 1I), a peptide hormone that promotes peripheral vasocon-
striction and unfavourable cardiac remodelling. Although they play
a pivotal role in the management of a series of cardiovascular diseas-
es-from arterial hypertension to heart failure-ACEIs may also cause
several side effects involving multiple organs and apparatuses, includ-
ing dermatological ones. Indeed, they may determine 2-3% of all ad-
verse cutaneous drug reactions, according to an Italian study [1].

Angioedema

Angioedema implies non-inflammatory, non-pruritic and well-de-
marcated, non-pitting swelling that occurs in the form of large ery-
thematous areas-typically involving lips, tongue, face, glottis, oro-
pharynx, periorbital or perioral regions-with an onset over minutes to
hours. It is similar to urticaria, but concerns deeper tissues (reticular
dermis and hypodermis) and may have immunologic, non-immuno-
logic, or idiopathic aetiology. It is usually a benign condition, but it
can cause respiratory distress and death if severe laryngeal oedema
occurs. The diagnosis is mostly clinical.

In case of ACEI-induced angioedema, Bradykinin (BK), a protein
inducing vasodilatation and increasing endothelial permeability that
is normally degraded by ACE, plays a major role in its pathogenesis.
As shown in figure 1, ACEIs inhibit the degradation of BK in fragmen-
tation products, thus leading to increased BK circulating levels and
angioedema.
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Figure 1: Mechanism of ACEI-induced angioedema.

The frequency of this side-effect during ACEI treatment is not neg-
ligible, ranging from 0.1% to 0.7% [2-4]. In a national medical chart
abstraction study conducted by the United States Veterans Affairs Ad-
ministration on nearly 600,000 patients, the incidence of angioedema
after the initiation of ACEI therapy was 1.97/1,000 [5].

Angioedema is much more infrequent with Angiotensin II Re-
ceptor Blocker (ARB) than with ACEI administration, because ARBs
antagonize AGT II receptors and are not directly responsible for in-
creased BK levels in the blood.

Beyond ACEI withdrawal, there is no universal consensus on the
pharmacological management of this dangerous adverse reaction. The
most specific therapies are icatibant (a BK receptor antagonist) and
Cl-inhibitor concentrate, while tranexamic acid may be used for pro-
phylaxis [6,7]. After regression of angioedema, switching to ARBs may
be considered.
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Psoriasis

Psoriasis is a common disease, affecting 2-3% of the population in
Northern Europe. Beside a genetic susceptibility, possible risk factors
are stress, bacterial and viral infections, smoking, obesity and alcohol
and drug use. In a study of 1,203 patients affected by psoriasis, 23.2%
were taking more than three systemic medications and 11.1% of these
were taking more than 10 medications [8].

Although there are few data are available and no current studies
confirm a causal relationship between the two, ACEI administration
seem to possibly exacerbate rather than provoke psoriasis, which is
considered an independent cardiovascular risk factor [9,10]. Since
ACEIs are mainly used for cardiac diseases, this becomes an import-
ant concern.

The mechanism whereby ACEIs can induce or worsen psoriasis has
not been completely clarified yet. Kinin-kallikrein system is probably
involved, which could explain why stronger stimulants of kallikrein/
bradykinin pathway-e.g., ramipril-are more often associated with pso-
riasis [11]. For the same reason, AGT II receptor blockers appear to be
less related to such kind of skin lesion [12]. Age might play a role too,
and an analysis of case-controlled and case-crossover studies showed
an association between ACEIs and psoriasis in patients older than 50
years [13]. Moreover, use of calcium-channel blockers or thiazides, of-
ten associated to ACEISs to better control arterial hypertension, could
be a significant predictor of the development of psoriasis, according to
one study [14].

Drug-induced psoriasis may be indistinguishable from idiopath-
ic forms, thus constituting a diagnostic challenge for the physician.
Its clinical manifestations can range from multiple plaques to severe
erythroderma, as well as its severity can widely vary.

There is little evidence that any specific therapy proves efficacious,
but drug withdrawal-together with topic steroids if required-is gener-
ally sufficient [15].In case of fever and serious systemic involvement,
intravenous methylprednisolone may turn out useful [11].

Pemphigus

The term “pemphigus” indicates a rare group of blistering au-
toimmune erosive and/or bullous diseases that affect the skin and
mucous membranes. It is caused by antibodies directed against des-
moglein-the principal protein forming desmosomes, i.e., the attach-
ment points on the keratinocyte membrane-with subsequent loss of
intercellular adhesion through a process called acantholysis [16]. The
annual incidence of the two main variants- pemphigus vulgaris and
pemphigus foliaceus-is estimated at 0.5-3.2 cases per 100,000 in the
general population, increasing in subjects of Ashkenazi Jewish descent
and those of Mediterranean origin. The overall prevalence is calculat-
ed 100/1,000,000. Mortality of 5-15% has been reported [17].

Although uncommon, several drugs seem to be related to this dis-
ease, and pemphigoid manifestations following the administration of
captopril, lisinopril, quinapril and enalapril have been described [18-
21]. Some of these molecules were demonstrated to unfavourably in-
teract with the adhesion proteins on the keratinocyte surface through
their thiol group, leading to acantholysis [20,22]. Other possible
mechanisms are immunological, e.g., antigen modification or inhibi-
tion of suppressor T-cells.

When ACEIs with a thiol group are responsible for pemphigus,
spontaneous recovery usually follows drug withdrawal. In contrast,

spontaneous recovery is rare when ACEIs without a thiol group are
implicated and administration of systemic steroids or cetirizine is of-
ten necessary [20,23,24].

Photosensitivity and Cancer

Photosensitive drug-reactions occur when sunlight exposure de-
termines manifestations that are directly related to certain medica-
tions, whose chemical structure allows the absorption of ultraviolet
radiation [25]. They may be dose-dependent or not.

The prevalence of photosensitivity ranges from 0.5 to 8.9% of the
general population [26].

Albeit ACEIs are not considered photosensitizing drugs, some cas-
es have been reported during administration of ramipril, captopril,
quinapril and enalapril [27-30].

Drug-induced photosensitivity may damage cellular DNA, thus
promoting cutaneous carcinogenesis in the long term [31].

For what concerns treatment, drug withdrawal, protection from
the sun, and topical steroids are usually efficacious [32].

The table 1 below resumes the role of ACEls with respect to the
cutaneous conditions that have been extensively treated in the text.

Prevalence in the general

population During ACEI therapy

1/50,000 (hereditary

angioedema) T frequency (0.1-0.7/100)

Angioedema

T frequency or severity, especially
in patients > 50 or taking calci-
um-channel blockers or thiazides

Psoriasis 2-3/100 in Northern Europe

T frequency, especially for captopril,

Py hi 100/1,000, L. . . . .
CmPpRigus 00/1,000,000 lisinopril, quinapril, and enalapril
Phot i-
orosenst 0.5-8.9/100 No data available
tivity

Table 1: ACEIs with respect to the cutaneous conditions that have been extensively
treated in the text.

Conclusion

Although relatively infrequent, a large spectrum of dermatologi-
cal side effects may occur during ACEI administration, representing
a real clinical issue and sometimes requiring drug withdrawal. An-
gioedema constitutes a severe and potentially lethal mucocutaneous
reaction; conversely, it is the most frequent side effect described after
cough. In addition, ACEIs may induce or exacerbate psoriasis, more
often in elderly patients. Finally, treatment with ACEIs may be as-
sociated with bollous disease, especially pemphigus vulgaris. As for
cancer, the relation between cutaneous tumours and ACEIs remains
weak, even though some of them may cause relevant photosensitiza-
tion.
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