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Rezumat

Dermatita atopicd reprezintd o afectiune larg rdspin-
ditd in care fondul atopic se asociazd (induce sau modu-
leazi) cu manifestdrile inflamatorii.

Descoperirea microARN, care poate bloca post
transcriptional activitatea unei gene si care poate avea Si
alte numeroase actiuni asupra ADN celular, a orientat spre
investigarea implicdrii microARN in numeroase afectiuni,
inclusiv dermatita atopicd.

Foarte multe studii au evidentiat numeroase modifi-
cdri cantitative ale microARN in celulele implicate in pato-
genia dermatitei atopice, keratinocite, celule inflamatorii,
dar si in ser sau urind.

Interpretarea datelor acestor studii este dificil de reali-
zat datoritd actiunii complexe a microARN dar si datoritd
selectivititii investigatiilor si a rezultatelor obfinute
intr-un anumit context clinic.

In studiul nostru prezentdm principalele tipuri de
microARN care au prezentat modificdri cantitative in der-
matita atopicd (supraexpresia sau expresia redusd).
Totodatd incercam o scurtd interpretare criticd privind
aceste rezultate.

Summary

Atopic dermatitis is a widespread condition in which
the atopic background associates (induces or modulates)
inflammatory manifestations.

The discovery of microRNA, which can post-
transcriptionally block the activity of a gene and which can
also have numerous other actions on cellular DNA, has led
to the investigation of the involvement of microRNA in
numerous conditions, including atopic dermatitis.

Many studies have revealed numerous quantitative
changes in microRNA in cells involved in the pathogenesis
of atopic dermatitis, keratinocytes, inflammatory cells, but
also in serum or urine.

The interpretation of the data of these studies is
difficult to achieve due to the complex action of microRNA
but also due to the selectivity of the investigations and the
results obtained in a certain clinical context.

In our study we present the main types of microRNAs
that showed quantitative changes in atopic dermatitis (over
expression or reduced expression). At the same time we try

a short critical interpretation regarding these results.
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Figure 10 - Bedbugs - (image from our clinic)

metronidazole or nystatin) in killing Leishmania
tropica parasites in vitro. Additionally, when
administered via subcutaneous inoculation,
ivermectin accelerates the healing of skin ulcers
associated with the infection. [5] The combination
of ivermectin with appropriate surgical wound
dressing holds significant potential for the
successful treatment and cure of cutaneous
leishmaniasis. [59]

Bedbugs are parasitic insects that are
dependent on blood for their survival and infest
human habitats. The two primary species of
bedbugs that commonly infest humans are Cimex
lectu-larius and Cimex hemipterus (Fig. 10). [60] A
typical manifestation of a bedbug bite is the
presence of a 2 to 5 mm erythematous papule or
raised area on the skin which often exhibits a
central hemorrhagic punctum, usually pruritic
(Fig. 11). In some cases, patients may only present
with asymptomatic, purpuric macules at the
locations where they were bitten by bedbugs. [60]
Ivermectin has been shown to be highly effective
against bedbugs and can be used to eliminate or
prevent infestations caused by these insects. [61]
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Figure 11 - Multiple erythematous papules with a central,
hemorrhagic punctum on the trunk of a patient with
bedbug bites - (image from our clinic)

Conclusions

Ivermectin has demonstrated significant
effectiveness as an antiparasitic agent, providing
successful treatment for numerous parasitic
diseases that impact millions of individuals
worldwide, with a particular focus on regions
characterized by tropical and subtropical
climates.

The current evidence supports the use of
ivermectin as a safe and effective option in the
treatment of various dermatological conditions
such as papulopustular rosacea, scabies,
pediculosis, cutaneous larva migrans, myiasis,
filariasis, leshmaniasis or bedbugs bites. Taking
on board the possible immunomodulatory effects
of ivermectin, further studies may lead to
discovery of new applications of ivermectin in
dermatology.
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eruption. [47] The appearance of serpiginous
lesions occurs within two to six days after
exposure, although it is possible for them to
manifest weeks or even several months after the
initial exposure (Fig. 9). [48] As the larvae
migrate, they trigger an inflammatory response
along the cutaneous tract, which can persist for
several weeks. [47]

One single dose of ivermectin (12 mg p.o. the
equivalent of 200 png/kg) has been sufficient for
the treatment of the patients with cutaneous larva
migrans (cure rates ranging from 94 to 100

Figure 9 - Serpiginous lesion on the skin characteristic for
cutaneous larva migrans (image from our clinic)

percent). [49] Albendazole can be considered as a
suitable alternative treatment option (400 mg p.o
per day, three days). [47] If the patients present
hookworkms folliculitis, should be administeres
two doses of ivermectin. [50]

5. Myiasis

Myiasis is an infestation with Cochliomyia
hominivorax and Dermatobia hominis, two species
of fly larvae which penetrate skin and grow in
subdermal tissue.51 When the eggs come into
contact with the skin, the warmth of the host’s
body triggers their hatching and the initial stage
larvae penetrate the skin through tiny per-
forations, follicular openings, or intact skin
without causing any pain. [52] Symptomatology
begins with an apparent insect bite, a small,
erythematous papule, that gradually increases in
size over time, forming a nodule with a diameter
of 1-3 cm and a small amount of serosanguineous

100

fluid may be observed draining from the lesion.
[53] Other sympthomes may include itching, a
sensation of movement or noctural lancinating
pain. [52]

Ivermectin has been used with success in the
treatment of these infections. Administration
methods depends on the species of fly larvae and
include topical and systemic administration.
Topical administration comprise 10% ivermectin
solution on D. hominis and 1% ivermectin cream
for C. hominivorax, applied for 2 hours with a
decrease in pain after 15 minutes, the death of the
larva after 1 hour and no viable larvae after 24
hours. [52, 54]. Systemic administration involve a
single 200-g/kg oral dose of ivermectin, being
effective on C. hominivorax myiasis. [52]

6. Filariasis

Filariasis is an infection of the lymphatic
system and subcutaneous tissue caused by
nematodes (Wuchereria bancrofti, Brugia malayi
and Brugia timori). [55] Studies have shown that
ivermectin tends to have a stronger impact on
microfilariae than on macrofilariae and may have
some potential effect in reducing worm fertility.
[56] Filariasis treatment includes diethyl-
carbamazine, doxycycline, albendazole and
ivermectin. It has been observed in a study
conducted in South India that a single dose of
ivermectin (150 microgram/kg) had similar effect
as a 12-day regimen of diethylcarbamazine in
suppressing microfilaremia for a period of three
to six months. [57]

7. Other infections

Leishmaniasis is a collection of vector-borne
diseases caused by a diverse group of protozoa
belonging to the genus Leishmania. Clinical
manifestations of leishmaniasis can vary and
range from localized cutaneous ulcers to more
severe systemic involvement affecting multiple
organs. [58] Localized cutaneous leishmaniasis
(LCL) starts as a pink-colored papule that
gradually increases in size and transforms into a
nodule or plaque-like lesion. Central softening
may occur, resulting in the formation of a
painless ulcer with a indurated border. [58] In the
context of cutaneous leishmaniasis, ivermectin
has greater efficacy compared to other drugs
(such as pentostam, rifampicin, amphotericin B,




off the human body for up to 10 days. [40] Head
lice reside in close proximity to the surface of the
scalp and lay their eggs within 6 mm of the scalp.
[40]

The most common symptom and most of the
time the only one is the itching of the scalp. The
sensation of itching commonly occurs due to
sensitization to either the fecal or salivary
antigens produced by the louse. [39] Symptoms
typically manifest within 2-6 weeks in indivi-
duals who have not been previously infested.
However, in cases of re-exposure, itching arises in
less than 2 days. Clinically, it is possible to
observe lice or lice eggs firmly attached to the
hair near the scalp. [39] Lice eggs tend to be more

Figure 7 - Pthirus pubis - (image from our clinic).

frequently discovered in the postauricular or
occipital areas. [41]

For children, there are two forms of admi-
nistration of ivermectin, either orally, or topically
for the eradication of pediculosis capitis. [42]
Topically, ivermectin exists in the form of a lotion
and was approved in February 2012 by the FDA
for children 6 months or older. [39] A single
application of ivermectin 0.5% lotion is sufficient
because nymphs that emerge from treated eggs
are unable to feed due to paralysis of their
pharyngeal muscles. [43] Side effects are rare and
may include xerosis, dandruff, erythema, eye
irritation or conjunctivitis. [43] Orally, a single
dose of 200—400 pg/kg, followed by a second
dose after 7 to 10 days, is an effective treatment

DermatoVenerol. (Buc.), 68(2): 93-103

for pediculosis capitis. [39] A study was per-
formed by Glaziou et al. on [44] patients in
French Polynesia, which compared the effec-
tiveness of a single dose (100 mcg/kg) of
ivermectin with benzyl benzoate 10% (topical
treatment). After one month, 70% of the patients
in the ivermectin group were cured versus 48%
patients in the benzyl benzoate group. [44] This
treatment scheme also applies to adults and is
also useful in the case of pediculosis corporis or
pubis (Fig.8). [45] Side effects are rare and include
nausea, vomiting, diarrhoea or headache. [39] It
is not recommended to use ivermectin during
pregnancy or while breast-feeding. [39]

Figure 8 - Pediculosis pubis - numerous lice located around
the pubic hair

4. Cutaneous larva migrans

Cutaneous larva migrans is the most
prevalent migratory skin infection among
travelers. Most frequently, this infection is caused
after human interaction with the larvae of
two hookworms, Ancylostoma braziliense and
Ancylostoma caninum. [46] After contact, at the
location where each larva penetrates the skin, a
pruritic erythematous papule may develop.
Within a few days, serpiginous tracts appear at
the place where the larva migrates. These
reddish-brown tracts are very pruritic and
elevated, with a length of approximately 3 mm
(can reach lengths of up to 15 to 20 mm).
Typically, the larva itself can be found
approximately 1 to 2 cm ahead of the visible skin
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Figure 5 - Erythematous papule due to scabies
(image from our clinic)

tion, leprosy or lymphoma. Crusted scabies
typically starts with indistinct, erythematous
patches on the skin, which rapidly progress to the
formation of thick, prominent scales. As crusted
scabies progresses, the scales on the skin become
warty in texture, particularly over bony areas of
the body. Crusts and fissures may also develop,
and the affected lesions tend to emit an
unpleasant odor. Additionally, individuals with
crusted scabies may experience thickening,
discoloration, and dystrophy of the nails. [32]

The recommended treatment for classic
scabies using ivermectin involves administering
a single oral dose of 200 mcg/kg, followed by a
second dose one to two weeks later. [35] The
effectiveness of oral ivermectin is supported by
multiple studies. One of the studies is double-
blind trial conducted by Macotela-Ruiz and
Pefia-Gonzalez in Mexico compared a single dose
of ivermectin at 200 mg/kg to a placebo. The
study included 55 patients, 29 of them being
treated with ivermectin. The result showed the
effectiveness of ivermectin versus placebo, 79.3%
of patients treated with ivermectin were cured
within one week compared to only 154% of
patients in the placebo group. [36] In Argentina
was conducted a randomized double-blind study
by Chouela et al. on 43 patients which compared
150-200 mcg/kg oral ivermectin with lindane 1%.
After 15 days, 74% of the patients treated with
ivermectin were cured compared to 54% patients
in the lindane group. Patients who did not
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Figure 6 -Scabies- multiple erythematous papules and
excoriations on the hand (image from our clinic)

respond the first time to the treatment were given
another dose and was observed on day 29 that
95% patients in the ivermectin group were healed
versus 96% patients in the lindane group and it
was concluded that after one month both drugs
have the same statistical effectiveness. [37]

Although ivermectin is now considered safe
for children weighing less than 15 kg, a syrup
formulation containing ivermectin (400 ng/mL)
has been developed as an improvised pre-
paration specifically for this age group. [38]

Regarding crusted scabies, ivermectin has
been documented as efficacious. The most
effective approach appears to be administering
repeated doses of ivermectin 200 mg/kg
(administered for three, five or seven non-
consecutive days based on the severity of the
infestation), in combination with a topical
scabicide (permethrin 5% applied every two to
three days for 1-2 weeks). [35]

3. Pediculosis

Pediculosis capitis refers to a parasitic
infestation of the hair and scalp caused by head
lice. It is a significant public health worldwide
issue, especially among children. Head lice are
ectoparasites that depend on the human scalp for
sustenance, warmth, moisture, and protection
(Fig.7). [39] In the absence of blood meals, head
lice can typically survive for approximately 55
hours when they are away from the human host.
[39] However, lice eggs have the ability to survive




comparisons. [30] These studies, conducted on
adults with moderate to severe rosacea, provided
evidence of the cream’s efficacy in managing the
specific symptoms associated with papular and
pustular lesions. [31] In the initial trial, out of 451
patients, 173 individuals (38 percent) who
received treatment with ivermectin achieved a
state of being clear or nearly clear of
inflammatory lesions within a span of 12 weeks
compered to only 27 of 232 patients (12 percent)
in the vehicle group. In the second trial, the
outcomes were comparable, 184 of 459 patients
(40 percent) treated with ivermectin versus 43 of
229 patients (19 percent) in the vehicle group
reached a state of being clear or almost clear from
inflammatory lesions after 12 weeks. [30]

One randomized trial study compared the
effectiveness of once-daily use of ivermectin 1%
cream versus twice-daily use of metronidazole
0.75% cream for a period of 16 weeks. The study
was conducted on 962 patients with moderate to
severe rosacea with papules, pustules and
erythema. The study found that ivermectin 1%
cream was more effective in decreasing
inflammatory lesions. 29 Patients with severe
rosacea at baseline demonstrated a slightly more
significant difference in this outcome between the
two treatment regimens. Specifically, 82.5% of
patients receiving ivermectin compared to 63.0%
of patients receiving metronidazole achieved the
desired outcome. Similarly, among patients with
moderate rosacea at baseline, the difference was
also notable, with 85.4% of patients in the
ivermectin group and 77.9% of patients in the
metronidazole group experiencing the desired
outcome. [14]

2. Scabies

Scabies is a parasitic skin infestation caused
by the mite Sarcoptes scabiei. Scabies presents in
two major clinical variants known as classic
scabies and crusted scabies. The main clinical
characteristic of classic scabies is intense itching
(pruritus), which is typically more severe and
pronounced during nighttime. [32] The pruritus
is a result of a delayed-type hypersensitivity
reaction to the mites, their feces, and their eggs.
[33] The symptoms of scabies start to manifest
approximately three to six weeks after the initial
infestation occurs. [32] In this time, pregnant
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females create shallow tunnels known as
burrows in the stratum corneum, and usually
remain inside these burrows for the entirety of
their lifespan, which lasts for about four to six
weeks. During this period, they lay an average of
two to three eggs daily. [13] In individuals who
have been previously infested, symptoms
typically manifest within one to three days after
re-infestation, likely due to a cell-mediated
immune response to mite antigens and mite
products (prior sensitization). [13] The sympto-
matology includes numerous small erythe-
matous papules, often accompanied by excoria-
tion and burrows which can appear as thin,
serpiginous lines measuring 2-15 mm in length,
but the latter are not always visible due to
excoriation or secondary infection of the affected
skin (Fig .4, Fig.5). Other forms of presentation are
vesicles, pustules or bullae. [32] The most fre-
quently involved regions in scabies infestations
are the sides and webs of the fingers, wrists,
axillae, areolae and genitalia (Fig.6). [32] Nodular
scabies is a less frequent presentation of classic
scabies. It is characterized by the presence of
persistent, firm, erythematous, dome-shaped
papules that are highly pruritic. These papules
typically have a diameter of 5 or 6 mm. [34]

Crusted scabies is a severe form of scabies
characterized by a high burden of mites. It is
commonly seen in individuals with underlying
immunosuppression like AIDS, HTLV-1 infec-

Figure 4 - Dermatoscopic image of a burrow
(thin serpiginous line) - image from our clinic
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Figure 2 - Multiple erythematous papules on the cheeks
and forehead of a patient with papulopustular rosaceea -
(image from our clinic).

factors have been proposed to contribute to its
onset. These include abnormalities in the
immune system, inflammatory responses to
microorganisms on the skin, vascular dys-
function, exposure to ultraviolet light, and
genetic factors. [23] The Demodex mite, a natural
inhabitant of human skin, has been identified as
a common microbial factor associated with
rosacea. Patients with papulopustular rosacea
have been observed to have a higher prevalence
of Demodicosis on their cheeks compared to
individuals with healthy skin. [25] There are two
types of Demodex mites, Demodex folliculorum
and Demodex brevis, which are typically found in
or near the pilosebaceous units causing
inflammation and trigger immune reactions in
the affected skin area. [26] While the parasite can
be found on various parts of human skin, the
mite has a particular preference for the facial
region (Fig.3). [27] A diagnosis of demodicosis or
Demodex infestation is typically considered
when clinical signs and symptoms are observed,
along with the presence of more than 5
mites/cm2 of skin or when the mites have
penetrated into the dermis. [25] Demodex mites
have the ability to penetrate into skin cells,
specifically targeting keratinocytes that line the
pilosebaceous follicles, and they feed on the
contents of these cells sebum or cellular proteins.
This feeding process is facilitated by salivary
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Figure 3 - Clinical manifestations of Demodex mites -
(image from our clinic).

enzymes that contain proteases. [27] There are
multiple ways in which Demodex mites might
play a role in the development of rosacea: [25]

— the excessive presence of Demodex mites
can lead to the obstruction of hair follicles
and sebaceous glands, potentially causing
damage to the skin barrier and tissues;

— the release of internal contents by dying
Demodex mites is believed to trigger an
immune response in the host, leading to
subsequent inflammatory changes;

— T-cell-mediated immune responses to
Demodex have been reported to contri-
bute to the development of rosacea;

The wide range of available drugs for rosacea
makes it challenging to establish standardized
treatment approaches. [28] The use of ivermectin
1% cream has gained significant relevance in the
treatment of papulopustular rosacea, primarily
due to its ability to target the altered micro-
biome. [26] To treat rosacea, the application of
ivermectin 1% cream involves a once-daily
routine. A small quantity equivalent to the size of
a pea is applied to every affected area of the face,
including the forehead, chin, nose, and each
cheek in a thin layer over the skin. [29]

The effectiveness of topical ivermectin 1%
cream in treating papular and pustular lesions of
rosacea has been established through two high-
quality, randomized trials with vehicle-controlled




Mechanism of action

The antiparasitic effect of ivermectin occurs
by binding to the glutamate-gated chloride ions
channels located in muscle and nervous cells,
blocking the chemical transmission across
the nerve synapses that rely on glutamate or
p-aminobutyric acid (GABA). This effect leads to
cell death by increasing the permeability of the
cell membrane to chloride ions. [11] Ivermectin
also interacts with various receptors, including
glycine, histamine, and nicotinic acetylcholine.
[13] An important aspect is that ivermectin does
not pass the blood-brain barrier easily, being safe
in mammals. [11]

In addition to the antiparasitic effect,
ivermectin has anti-inflammatory proprieties
which have been studied in numerous preclinical
studies. [14] One of the studies conduced by
Zhang X. et al showed that ivermectin has
reduced the production of pro-inflammatory
cytokines, such as TNF alfa, IL-1b and IL-6 in
mice, by inhibiting lipopolysaccharide (LPS)-
induced production of citokines. [15] This effect
was produced by blocking NF-kB pathway. They
observed that ivermectin exhibits a dose-
dependent inhibition of the NF-kB factor p65,
which is translocated from the cytoplasm to the
nucleus upon exposure to lipopolysaccharide
(LPS). [15]

Another anti-inflammatory effect in pro-
duced by inhibiting LPS-induced of prosta-
glandin E2 and nitric oxide in macrophages in
vitro. [16] The ability of ivermectin to inhibit the
realease of macrophagal inflammatory mediators
and its minimal impact on phagocytosis can have
beneficial physiological outcomes at the orga-
nism level, leading to a reduction in symptoms
associated with endotoxemia. [17]

Pharmacokinetics

Studies have shown that ivermectin has good
oral bioavailability. After a rapid absorbtion
which is better on an empty stomach, it is
metabolized in the liver and the excretion is
predominantly in the feces (98%) and urine (1%).
[1] It was found that a small part is excreted in
breast milk. [1] After oral administration,
ivermectin reaches peak plasma levels at 4-5 h,
with blood concentration around 30-46 ng/ml
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after a single dose and a half-time around 36h.1
In the situation where ivermectin is applied
topically, such as severe papulopustular rosacea,
steady-state plasma concentrations were attained
after two weeks. The peak plasma concentration
of ivermectin during steady state is attained
approximately 10 hours following the application
of the cream. [14] The primary metabolic
pathway of the drug involves cytochrome P450,
and it produces two significant metabolites
known as 30-O-demethyl ivermectin and 4a-
hydroxy ivermectin. [14] Patients who use
ivermectin 1% cream once daily for a duration of
28 days exhibit a prolonged apparent terminal
half-life of approximately 6 days on average. [18]

Minor and rare side effects have been
reported, but these were mostly encountered
after systemic administration of ivermectin,
primarily in patients treated for filariasis. [19]
Among the adverse effects, are included gastro-
intestinal manifestations like nausea, vomiting,
diarrhea or abdominal pain; neurological
symptoms like dizziness, somnolence or tremor;
cutaneous reaction like pruritus, rash or urticarial
and last but not least biochemical abnormalities
like elevated transaminases or leucopenia. [20]

Uses in dermatology

1. Rosacea

Rosacea is a common, chronic inflammatory
skin disorder with a variety of cutaneous
manifestations which affects predominantly
adults (over the age of 30 years, females > males).
[21] Clinical manifestations include centrofacial
erythema, telangiectasia, flushing, papules and
pustules, phymatous changes and ocular features
(Fig.2). [22] Besides these features, can be
associated symptoms like roughness and scaling
due to dry skin, burning sensations and edema.
[23] The psychological impact of rosacea is
significant due to its facial involvement across all
types of the condition. This can lead to various
psychological consequences, including de-
pression and anxiety, ultimately resulting in a
decreased quality of life for individuals affected
by rosacea. [24]

The precise mechanisms underlying the
development of rosacea are not fully
comprehended. However, several potential
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Figure 1 - Chemical structure of ivermectin [1]

or hospitalisations due to worsening of the
conditions, also stating that there exists some
low-certainty evidence that it has no beneficial
effect regarding clinical improvement or viral
clearance.[2] No evidence is, however, yet
available on ivermectin ability to prevent SARS-
CoV-2 infection.[3]

In this article, we aim to provide a
comprehensive review of the medical uses of
ivermectin in dermatology, offering a fresh and
updated perspective over its mechanism of
action, pharmacokinetics and most frequently
encountered clinical applications in current
medical practice.

History

Ivermectin (22,23-dihydroavermectin B1) is a
macrocyclic lactone which is part of a class of
highly effective, broad-spectrum antiparasitic
agents called the avermectines[4]. Ivermectin
shares a structural similarity with macrolide
antibiotics, although it lacks antibacterial
properties (Fig.1).[1]

Avermectin B was first isolated by fermenting
a soil microorganism called Streptomyces aver-
mitilis. in 1973 by Omura.[5] For this extra-
ordinary discovery, Satoshi Omura together with
William C. Campbell, were awarded the Nobel
Prize in Physiology or Medicine in 2015.[5]

Since 1981, ivermectin has been used in
veterinary medicine, to treat Sarcoptes scabiei in
various animals such as pigs[6], calves [7], horses
and dogs [8]. The treatment involved sub-
cutaneous injection and has been proven to be
both effective and safe. [4]

After 6 years since its first use on animals,
ivermectin is approved by the FDA in 1987 for
human treatment, for onchocerciasis. Thirty-six
years after, ivermectin remains the first-line
treatment for onchocerciasis. [9] Other parasites
for which ivermectin is effective include ascaris,
strongyloides, filariasis, cutaneous lavra migrans,
head lice infections [10] and, of course, scabies.
[11] Ivermectin is also effective on Demodex mite,
an ectoparasite which is believed to be involved
in rosacea pathophysiology. [12]

Table 1. Uses of ivermectin in dermatology. [35,29,45,49,54,57]

Pediculus corporis p-o.
Pediculus pubis

Disease Etiological agent Administration Dose Treatment duration
method
Scabies Sarcoptes scabiae p-o. 200 mcg/kg Second dose after
1-2 weeks
Rosacea topical Ivermectin 1% cream | 12 weeks
Pediculosis Pediculus capitis

200-ug/kg per week |2 weeks

Brugia malayi
Brugia timori

Cutaneous larva Ancylostoma braziliense | p.o 200 ug/kg Single dose

migrans

Myiasis Cochliomyia hominivorax | topical Ivermectin 1% cream | 2 hours
Dermatobia hominis

Filariasis Wuchereria bancrofti p-o 150 ug/kg Single dose

94




REFERATE GENERALE

GENERAL REPORTS

CURRENT USES OF IVERMECTIN IN DERMATOLOGY
IN POST-COVID ERA

MIRCEA TAMPA***, CLAUDIA-IOANA DOGARU**, CRISTINA MITRAN***, MADALINA
MITRAN***, CLARA MATET*, VASILE BENEA*,**, SIMONA ROXANA GEORGESCU***

Rezumat

Ivermectina este un medicament antiparazitar cu
spectru larg cu aplicatii medicale bine stabilite in derma-
tologie (cum ar fi, dar fird a se limita la rozacee/
demodicozi, scabie si larva migrans cutanati), a castigat
atentie publicd in ultimii ani, fiind inconjurat de
controverse cu privire la tratamentul COVID-19. Acest
articol isi propune sd ofere o trecere in revistd cuprinzitoare
a utilizirilor medicale ale ivermectinei in dermatologie,
oferind o perspectivid proaspdtd si actualizatd asupra
mecanismului sdu de actiune, farmacocineticii si
aplicatiilor sale clinice cel mai frecvent intdlnite in practica
medicald curentd. Indiferent de diferitele arqumente in
jurul utilizarii sale in bolile respiratorii, dovezile actuale
sustin utilizarea ivermectinei ca optiune sigurd si eficientd
in tratamentul diferitelor afectiuni dermatologice.
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scabie, rozacee.
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Summary

Ivermectin, a large spectrum antiparasitic drug with
well-stablished medical applications in dermatology (such
as but not limited to rosacea/demodicosis, scabies
and cutaneous larva migrans), has gained traction into
public attention in the last years, being surrounded by
controversies regarding its effectiveness in the treatment of
COVID-19. This article aims to provide a comprehensive
review of the medical uses of ivermectin in dermatology,
offering a fresh and updated perspective over its mechanism
of action, pharmacokinetics and its clinical applications
most frequently encountered in current medical practice.
Regardless of the various arguments surrounding its use in
respiratory diseases, the current evidence supports the use
of ivermectin as a safe and effective option in the treatment
of various dermatological conditions.

Keywords: dermatology, ivermectin., demodex,
scabies, rosacea.
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Introduction

Since its registration for human use in 1987,
ivermectin established in the medical practice as
a broad spectrum antiparasitic drug, being used
in treatment of onchocerciasis (Onchocerca
volvulus), filariosis (Loa-loa) or strongyloidiasis
(Strongyloides stercoralis). Apart of that, it harbors
a wide array of applications in dermatology, such
as but not limited to scabies, pediculosis or

rosacea.[1] Given its immunomodulatory effects,
ivermectin has gained traction into public
attention in the last years, being surrounded by
controversies, as a potential curative treatment
for COVID-19. Popp et al found in a Cochrane
systematic review that there is currently low- to
high- certainty evidence that ivermectin has no
beneficial effects for people with COVID-19,
inconclusive whether ivermectin prevents exitus
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acneiformd, dar poate apdrea si pe pielea cu
aspect normal. Pruritul cronic afecteaza majori-
tatea pacientilor si are un impact negativ semni-
ficativ asupra calitdtii vietii, fiind o sursd
constantd de stres psihologic [26].

Managementul pruritului consta in principal
in administrarea de antihistamice orale cu efect
sedativ sau nonsedativ [27]. Alti agenti care pot fi
utilizati sunt agonistii acidului gamma-amino-
butiric (GABA), cum ar fi gabapentinul sau pre-
gabalinul [28]. Noi studii clinice sustin utilizarea
aprepitantului (un antagonist al receptorului
neurokinin 1 [NK1]) care este eficient in redu-
cerea intensitatii pruritului cu peste 80 la suta
[29].

Concluzii

Avand in vedere frecventa reactiilor cutanate
apdrute pe durata administrarii terapiilor tintite,
dermatologii joacd un rol extrem de important in
gestionarea acestor evenimente. Datoria noastra
este de a recunoaste aceste reactii si de a le
gestiona astfel incat pacientii oncologici sd aiba
nu doar cea mai bund sansd de supravietuire, ci si
sd-si mentind o buna calitate a vietii.

Acest articol isi propune si abordeze reactiile
cutanate adverse care apar dupd administrarea
inhibitorilor EGFR, pundnd accent pe strategiile de
gestionare recomandate in cele mai recente ghiduri de
practicd. Scopul este de a oferi solutii valoroase pentru
provocdrile cu care se confruntd dermatologii atunci
cind trateazd pacientii care urmeazdi terapiile cu
inhibitori EGFR.
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majority of patients and has a high negative
impact on the quality of life, being a source of
constant psychological distress [26].
Management of pruritus mostly consists of
using sedating or nonsedating oral H1 anti-
histamines [27]. Other agents that can be used are
Gamma-aminobutyric acid (GABA) agonists
such as gabapentin or pregabalin [28]. New
clinical trials supports the use of (a neurokinin 1
[NK1] receptor antagonist) being effective in
reducing pruritus intensity by >80 percent [29].

Conclusions

Considering the frequency of the skin
reactions during targeted therapies, dermato-
logists play an extremely important role in the
management of these dermatologic events. Our
duty is to recognize these reactions and to
manage them so that the oncology patients have
not only the best chance of survival, but also
maintain a good quality of life.

This article aims to address adverse skin reactions
following the administration of EGFR inhibitors, but
emphasizing the management strategies from the
latest practice guidelines, hoping that it will provide
solutions to the challenges that dermatologists face
when it comes to these patients.
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3. Anomalii ale firului de par

Inhibitorii EGFR determina diferite modifi-
cdri la nivelul firului de par, cel mai distinctiv
fenomen fiind trichomegalia - definitd ca o
crestere in lungime (12 mm sau mai mult),
insotite de Incretire, pigmentare sau ingrosare a
genelor. Indoirea genelor inspre interior pune
pacientii la risc de a dezvolta cheratitd, astfel
tdierea genelor este recomandatd. Alte anomalii
ale parului includ modificari ale calitatii, texturii
si modelului de crestere. Majoritatea acestor
modificari incep in jurul celei de-a doua luni de
tratament [15].

Alte reactii cutanate frecvente includ xeroza,
pruritul, afectdri ale mucoasei si fotosensi-
bilitatea. in literaturs, toate aceste reactii adverse,
aldturi de eruptia acneiformd si paronichie, au
primit acronimul PRIDE (Papule si/sau pustule
si/sau paronichie, anomalii de reglementare a
cresterii parului, prurit si xerozd datorate inhi-
bitorilor receptorului pentru factorul de crestere
epidermald) [23].

Xeroza cutanata
Xeroza (figura 5) este o altd reactie adversd
cutanatd comund care apare la aproape jumadtate
dintre pacientii tratati cu inhibitori EGFR [24].
S-a observat cd severitatea acestei reactii este
dependenta de dozd, pre-

3. Hair abnormalities

EGFR inhibitors determine various hair
changes, the most distinctive phenomenon being
trichomegaly - defined as the increase in length
(12 mm or more), curling, pigmentation or
thickness of eyelashes. Inward lash curling puts
patients at risk for keratitis, and eyelash trim-
ming is recommended. Other hair abnormalities
include changes in quality, texture, and growth
pattern. Most of these changes begin around the
second month of treatment [15].

Other common reactions include xerosis,
pruritus, mucositis and photosensitivity. In the
literature, all these adverse reactions in addition
to the acneiform eruption and paronychia,
received the acronym PRIDE (Papulopustules
and/or Paronychia, Regulatory abnormalities of
hair growth, Itching, and Dryness due to
Epidermal growth factor receptor inhibitors) [23].

Xerosis

Xerosis (figure 5) is another common
cutaneous adverse reaction and occurs in almost
half of the patients treated with EGFR inhibitors
[24]. It is noted that the severity is dose-
dependent. It affects the extremities and in severe
forms can determine

dominant afecteaza extre-
mitétile si in forme severe
poate determina eczema
asteatotica si fisuri la ni-
velul regiunilor acrale.

Respectarea madsuri-
lor generale care includ
evitarea spaldrii frecvente
cu apa fierbinte, evitarea
utilizarii sapunurilor si
detergentilor duri, pre-
cum si utilizarea emo-
lientelor de douad ori pe zi
pot preveni xeroza, dar in
cazuri severe poate fi
necesard administrarea
corticosteroizilor topici
[25].

Pruritul

Adesea, pruritul este
concomitent cu eruptia
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Figura 5. Xerozid cutanati
Figure 5. Xerosis

asteatotic eczema and
acral fissuring.

Respecting the gene-
ral measures which in-
clude avoiding frequent
washing with hot water,
using hard soaps and
detergents as well as
using emollients twice
daily can prevent xerosis,
but sometimes topical
corticosteroids may be
required [25].

Pruritus

Often, pruritus is con-
comitant with the acnei-
form eruption, although it
can also occur on normal-
appearing skin. Chronic
pruritus affects the vast




Eruptie de gradul 1 - se utilizeazad cortico-
steroizi topici cu potential redus si antibiotice
topice.

Eruptie de gradul 2 - se administreaza doxi-
ciclind 100 mg sau minociclind 100 mg de doua
ori pe zi timp de patru pand la sase sdptdmani,
impreund cu corticosteroizi topici cu potentd
redusd. Dacd pacientul este deja pe antibiotic
profilactic cu tetracicling, se pot alege alternative
precum cefalosporine orale de prima generatie
(de exemplu, cefalexin 500 mg de doud ori pe zi,
cefadroxil 500 mg de doua ori pe zi) sau trimetho-
prim-sulfamethoxazole (trimethoprim 160 mg/
sulfamethoxazole 800 mg de doud ori pe zi), care
pot fi administrate timp de patru sdptdmani.
Intotdeauna cand suspiciondm o suprainfectie
bacteriand trebuie sd obtinem o culturd ori de cate
ori este posibil, pentru a determina terapia
antimicrobiand corespunzatoare.

Eruptie de grad >3 - In acest punct, trebuie
sd ludm in considerare modificarea dozei sau
chiar intreruperea tratamentului. Este necesar ca
aceastd decizie sa implice atat oncologul cat si
pacientul. De asemenea, trebuie sa tinem cont de
valorile si preferintele pacientului.

2. Paronichia

O alta reactie adversa
frecventd la administrarea
inhibitorilor EGFR este
paronichia, care poate fi in-
sotitd de leziuni asema-
natoare granulomului pio-
genic si de modificdri in
pigmentatie si texturd la
nivelul matricei unghiale
(figura 4). Aceste modi-
ficari apar cel mai adesea
dupd 2 luni de tratament si
au o incidenta de 17,2%.
Monitorizarea pentru supra-
infectie bacteriana este cru-
ciald (cel mai frecvent
apare suprainfectia cu Sta-
phylococcus aureus). Ca
urmare a inflamatiei patu-
lui unghial, pot apdrea oni-
coliza sau onicodistrofia.

Optiunile de tratament
includ antimicrobiene to-
pice sau orale, cauterizarea
chimicd si avulsia partiald a
unghiei [22].

Figura 4. Paronichia
Figure 4. Paronychia
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Grade 1 rash — topical low-potency cortico-
steroids and topical antibiotics.

Grade 2 rash - oral antibiotic 100 mg or 100
mg twice per day for four to six weeks and
topical low-potency corticosteroids. If the patient
is already on prophylactic antibiotic with tetra-
cycline, alternative choices are: first-generation
oral cephalosporin (eg, 500 mg twice per day, 500
mg twice per day) or (160 mg/sulfa-methoxazole
800 mg twice per day), and can be given for four
weeks. We must always consider a bacterial
superinfection and obtain a culture whenever is
possible to determine appropriate antimicrobial
therapy.

Grade > 3 rash — in this point, we must take
into consideration the dose modification or even
the interruption of the treatment. This decision
must involve the oncologist and the patient. We
must be sensible to the patient’s values and
preferences.

2. Paronychia

Another frequent adverse reaction to the
administration of EGFR inhibitors is paronychia
which can be accom-
panied by pyogenic
granuloma-like lesions
and changes in matrix
pigmentation and tex-
ture (figure 4). These mo-
difications appear most
often after 2 months of
treatment, and have a
incidence of 17.2%.
Monitoring for bacterial
superinfection is crucial
(most frequently Staphy-
lococcus aureus). Secon-
dary to nail bed inflam-
mation onycholysis or
onychodystrophy may
occur.

Treatment options
include topical or oral
antimicrobials, chemical
cauterization, and partial
nail avulsion [22].
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Gradul 2 - Papule si/sau pustule care acopera
10 pand la 30% din suprafata corpului, care pot
sau nu fi asociate cu prurit sau sensibilitate;
asociate cu puternic impact psihosocial; limiteaza
activitatile zilnice; papule si/sau pustule care
acopera >30% din suprafata corpului, cu sau fara
simptome usoare.

Gradul 3 - Papule si/sau pustule care acopera
>30% din suprafata corpului, cu simptome
moderate sau severe; limiteazd ingrijirea per-
sonald; asociate cu suprainfectie locald, nece-
sitind administrarea de antibiotice orale.

Gradul 4 - Consecinte care pun viata in
pericol; papule si/sau pustule care acopera orice
procent din suprafata corpului, care pot sau nu fi
asociate cu simptome de mancdrime sau
sensibilitate si sunt asociate cu suprainfectie
extinsd, necesitind administrarea de antibiotice
intravenoase.

Management si preventie

Masuri generale [20]:

* Evitd spalarea frecventd cu apa fierbinte,
utilizarea sapunurilor si detergentilor duri,
solventilor sau dezinfectantilor.

¢ Limiteazd expunerea la soare sau foloseste
protectie solara cu spectru larg care trebuie
aplicatd pe zonele expuse la fiecare doua
ore. Este recomandat sa utilizeze protectie
cu filtru solar mineral, care nu este absorbit
in piele.

¢ Aplicd emoliente la nivelul pielii de doua
ori pe zi.

Preventia

In ceea ce priveste preventia, este o practica
obisnuitd sd se administreze doxiciclind 100 mg
de doud ori pe zi, minociclind 100 mg zilnic sau
oxitetraciclind 500 mg de doua ori pe zi timp de
sase sdptdmani. De obicei, tratamentul cu anti-
biotic incepe in aceeasi zi cu terapia cu inhibitori
EGFR [17]. Topic, se poate prescrie un cortico-
steroid cu potentd redusa care se aplicd de doud
ori pe zi pe fata si piept.

Management

Eruptia acneiformd este gestionatd la nivel
individual si tine cont in primul rand de gradul
de severitate. Avand in vedere importanta tera-
piei cu inhibitori EGFR, decizia de a opri trata-
mentul sau chiar de a reduce doza trebuie luata
impreuna cu pacientul [21].
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may not be associated with symptoms of pruritus
or tenderness; associated with psychosocial
impact; limiting instrumental activities of daily
living (ADL); papules and/or pustules covering
>30% of the body surface area, with or without
mild symptoms.

Grade 3 - Papules and/or pustules covering
>30% of the body surface area with moderate or
severe symptoms; limiting self-care ADL; asso-
ciated with local superinfection with oral anti-
biotics indicated.

Grade 4 - Life-threatening consequences;
papules and/or pustules covering any percent of
the body surface area, which may or may not be
associated with symptoms of pruritus or tender-
ness and are associated with extensive super-
infection with intravenous antibiotics indicated.

Management and prevention

General measures [20]:

¢ Avoid frequent washing with hot water,
using hard soaps and detergents, solvents,
or disinfectants.

¢ Limit sun exposure or use a broad-
spectrum sunscreen that must be applied
to exposed areas of the body every two
hours when outside. It's best to use a
mineral sunscreen, which are not absorbed
into the skin

¢ Using emollients twice daily

Prevention

For the prevention, it is a common practice to
use 100 mg twice a day, 100 mg daily, or oxy-
tetracycline 500 mg twice daily for six weeks.
Usually, the antibiotic is started on the same day
as EGFR inhibitor therapy [17]. Topically, is
prescribed a low-potent topical corticosteroid
which is applied twice daily to the face and chest.

Management

The acneiform eruption is managed
individually and primarily takes into account the
degree of severity. Considering the importance of
EGFR inhibitor therapy, the decision to stop
treatment or even the dose reduction must be
made together with the patient [21].




regiunea periorald) precum si toracele superior
sunt cel mai frecvent afectate (figura 3). Rareori,
eruptia poate apdrea si pe toracele inferior, fese si
extremitdti. Regiunea palmo-plantara este cel mai
adesea crutata [13]. Adesea, eruptia este Insotita
de mancarime, iritatie, senzatie de arsura si
durere [14].

In mod caracteristic, eruptia incepe in pri-
mele doud sdptdmani dupad initierea terapiei, dar
poate apdrea si dupd doud luni de la inceperea
tratamentului [15].

In general, eruptia evolueazi in 4 etape dis-
tincte [16]:

e Sdptdmana 1 - disestezia (perturbarea per-
ceptiei senzatiilor) Insotitd de eritem si
edem.

® Saptamanile 1-3 - aparitia papulelor si pus-
tulelor eritematoase.

e Siptamanile 3-4 - formarea crustelor din
materialul purulent si din cheratinocite
necrotice / resturi de tesut.

¢ Sdptdmana 4 si dupd - eritem persistent cu
telangiectazii si xeroza a pielii. Prezentdrile
in stadiu tardiv pot avea purpura si ulcere,
preferential in zona feselor si membrelor
inferioare [17].

Cursul clinic al eruptiei este caracterizat prin
perioade de exacerbdri si remisiuni. Se pot
observa rezolutii partiale sau chiar complete in
ciuda continudrii terapiei cu inhibitori EGFR [18].

Mai multe studii au remarcat o asociere Intre
eruptia acneiformad si cresterea ratei de rdspuns la
tratament si a supravietuirii [17]. Acest lucru
sugereazd cd eruptia cutanatd poate fi un
indicator pentru eficienta terapiei cu inhibitori
EGFR si cd aceastd reactie adversd nu este o
contraindicatie pentru continuarea terapiei.

Gradul de severitate [19]

Cea mai utilizatd scald pentru evaluarea
severitdtii reactiilor adverse cutanate este cea
propusd de Institutul National de Cancer, prin
Criteriile Comune de Terminologie pentru
Evenimente Adverse (CTCAE).

Gradul 1 - Papule si/sau pustule care acopera
<10% din suprafata corpului, care pot sau nu fi
asociate cu prurit sau sensibilitate.
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rash can also spread to the lower chest, buttocks
and extremities. The palmo-plantar region is
characteristically spared [13]. Often, the rash is
accompanied by itching, irritation, burning
sensation and pain [14].

Characteristically, the rash begins in the first
two weeks after the initiation of therapy, but it
can also appear two months after the start of
treatment [15].

In general, the rash develops in 4 distinct
stages [16]:

e Week 1- dysesthesia (disturbance in the
perception of sensations) accompanied by
erythema and edema.

* Week 1-3 — development of erythematous
papules and pustules

* Week 3-4 — formation of crusts from
purulent material and necrotic keratino-
cytes/tissue debris.

* Week 4 and beyond - persistent erythema
with telangiectasias and skin xerosis. Late-
stage presentations may have purpura and
ulcers favoring the buttocks and lower
limbs [17].

The clinical course of the rash is characterized
by periods of exacerbations and remissions.
Partial or even complete resolutions may be seen
despite continued EGFR inhibitor therapy [18].

Several studies have noted an association
between acneiform eruption and increased
overall response rate or survival [17]. This
suggests that the skin eruption may be a
surrogate marker for efficacy of EGFR inhibitor
therapy and that acneiform eruption is not a
contraindication to continued EGFR inhibitor
therapy.

Grading of severity [19]

The most frequently used scale to assess the
severity of cutaneous adverse reactions is the one
proposed by the National Cancer Institute
Common Terminology Criteria for Adverse
Events (CTCAE).

Grade 1 - Papules and/or pustules covering
<10% of the body surface area, which may or may
not be associated with symptoms of pruritus or
tenderness.

Grade 2 - Papules and/or pustules covering
10 to 30% of the body surface area, which may or
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Figura 1. Eruptie acneiformd la nivelul fetei
Figure 1. Acneiform eruption on the face due to EGFR inhibitors

Figura 2. Eruptie acneiform la nivelul toracelui posterior Figura 3. Eruptie acneiformd la nivelul decolteului
Figure 2. Acneiform eruption on the trunk due to EGFR Figure 3. Acneiform eruption on the chest due to EGFR
inhibitors inhibitors
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tului epitelial. In situatiile patologice insd, in
special in cazul cancerelor de pldamani, san sau de
glioblastom, EGFR joacd un rol central in carcino-
geneza.

Efectele inhibitiei EGFR asupra pielii

Receptorii EGF se gdsesc in intregul epi-
derm. Acestia contribuie la proliferarea si dife-
rentierea keratinocitelor, la cresterea parului si
joacd un rol esential in rdspunsul imun inndscut.
Astfel se explicd compromiterea barierei pielii
prin inhibitia cdii de semnalizare a EGFR.

Inhibitia cronicd a EGFR duce la necroza fo-
cald a keratinocitelor, ceea ce activeaza si mentine
recrutarea si activarea celulelor imune, cauzand
in cele din urma foliculita [11].

Factori de risc

Potentiali factori de risc pentru aparitia
reactiilor cutanate severe datorate administrarii
inhibitorilor EGFR sunt urmaétorii: varsta, sexul,
fototipul pielii, expunerea la radiatiile UV, tera-
piile asociate (chimioterapie conventionald,
radioterapie). Predilectia eruptiei cutanate in
zonele expuse la soare sugereaza cd radiatiile
ultraviolete actioneazd ca un cofactor in dezvol-
tarea si severitatea eruptiei cutanate. In vitro,
inhibitia EGFR la nivelul keratinocitelor a
demon-strat o supravietuire celulard redusa
inaintea expunerii la UV si o crestere a
apoptozei/necrozei dupa iradierea UV. In
contrast, intr-un studiu randomizat, utilizarea
zilnicd a cremelor cu factor de protectie solard
SPF 60 nu a prevenit sau redus severitatea
reactiilor cutanate [12].

Reactii cutanate induse de inhibitorii EGFR

1. Eruptia acneiforma

Cea mai frecventd reactie cutanatd deter-
minatd de administrarea inhibitorilor EGFR este
o eruptie acneiformd difuzd, papulopustulars,
observatd la peste doua treimi dintre pacientii
care primesc acesti agenti. Leziunea primard a
eruptiei acneiforme induse de inhibitorii EFGR
este pustula sau papula eritematoasd, cu loca-
lizare in jurul foliculului pilos (figura 1, figura 2).
Zonele bogate in glande sebacee (scalp, fata - in
special nasul, obrajii, pliurile nazolabiale si
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especially in lung, breast or glioblastoma cancers,
EGFR plays a central role in carcinogenesis.

EGFR inhibition - skin effects

EGF receptors are found throughout the
epidermis. They contribute to keratinocyte
proliferation and differentiation, hair growth and
play an essential role in the innate immune
response. Thus, the compromise of the skin
barrier through the inhibition of the EGFR
signaling pathway is explained.

Chronic pharmacological inhibition of EGFR
leads to focal necrosis of keratinocytes, which
further activates and maintains the recruitment
and activation of immune cells, ultimately
causing folliculitis [11].

Risk factors

Potential risk factors for the occurrence of
severe skin reactions due the administration of
EGFR inhibitors are as follow: age, sex, skin
phototype, UV radiation exposure, associated
therapies (conventional chemotherapy, radio-
therapy). The predilection of the rash in sun-
exposed areas suggests that ultraviolet radiation
acts as a cofactor in the development and severity
of the rash. In vitro, inhibition of EGFR in
keratinocytes prior to UV exposure demonstrated
decreased cell survival and increased apoptosis/
necrosis after UV irradiation. In contrast, in a
randomized study, daily use of SPF 60 sunscreens
did not prevent or reduce the severity of skin
reactions [12].

EGFR-inhibitor induced skin reactions

1. Acneiform eruption

The most common cutaneous reaction seen
with EGFR inhibitors is a diffuse, papulopustular
acneiform eruption, which is noted in more than
two-thirds of patients receiving any of these
agents. The primary lesion of EFGR inhibitor-
induced acneiform eruption is the folliculocentric
erythematous pustule or papule (figure 1, figure
2). Areas rich in sebaceous glands (scalp, face —
particularly the nose, cheeks, nasolabial folds and
perioral region) as well as the upper chest region
(figure 3) are most frequently affected. Rarely, the
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acneiforme cauzate de administrarea inhibitorilor
EGEFR, oncologii au raportat intreruperea trata-
mentului in 76% dintre cazuri si oprirea completa
in 32% dintre cazuri [8].

EGFR (receptorul factorului de crestere
epidermal), cunoscut si sub denumirile de ErbB-
1 si Herl, este o proteind transmembranard. El
este alcatuit din 3 subunitéti: un domeniu extra-
celular, un domeniu transmembranar si un
domeniu citoplasmatic [9].

Supraexpresia EGFR este asociatd cu diverse
tipuri de neoplazii, astfel cd, dezvoltarea inhibito-
rilor care vizeazd specific acesti receptori repre-
zintd o strategie promitdtoare in tratamentul
cancerelor [10].

Clasificarea inhibitorilor EGFR

Desi inhibitorii EGFR pot fi clasificati in
functie de numeroase criterii (structurd chimics,
reversibilitate, clasd, efect farmacologic etc.), in
prezent, inhibitorii EGFR utilizati pentru trata-
mentul cancerelor sunt impartiti in doud cate-
gorii principale: molecule mici si anticorpi mono-
clonali:

Moleculele mici inhibd activitatea tirosin
kinazei EGFR prin legarea la situsul de legare al
ATP din domeniul intracelular al receptorului.
Exemple: Erlotinib, Gefitinib, Afatinib, Lapatinib,
Dacomitinib, Osimertinib, Neratinib, Mobo-
certinib.

Anticorpii monoclonali umanizati se leaga
specific de domeniul extracelular al EGFR si
inhiba competitiv legarea ligandului. Exemple:
Cetuximab; Panitumumab; Necitumumab; Pertu-
zumab.

Rolul EGFR la nivelul pielii

Pielea exprima atat EGFR, ErbB2 cat si ErbB4,
in timp ce semnalizarea EGFR este cea mai
importanta pentru crestere, homeostazie si repa-
ratie. EGFR este exprimat fiziologic in intregul
epiderm, dar in special la nivelul stratului bazal.

Calea de semnalizare a EGFR supravegheaza
homeostazia pielii prin mecanisme multiple si
mediazd efectele anti-apoptotice si de sustinere a
supravietuirii celulelor.

Rolul fiziologic al receptorului EGF este sa
supravegheze dezvoltarea si homeostazia tesu-
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caused by the administration of EGFR inhibitors,
the oncologists reported the interruption of the
treatment in 76% of the cases and the complete
cessation in 32% of the cases [8].

EGFR (epidermal growth factor receptor),
also known as ErbB-1 and Herl is a trans-
membrane protein. It consists of 3 subunits: 1
extracellular domain, 1 transmembrane domain,
1 cytoplasmic domain [9].

EGFR overexpression is associated with
various types of neoplasia, thus the development
of small molecule inhibitors that specifically
target these receptors is a promising strategy in
the treatment of cancers [10].

Classification of EGFR Inhibitors

Although EGFR inhibitors can be classified
according to numerous criteria (chemical struc-
ture, reversibility, class, pharmacological effect,
etc.), at the moment, EGFR inhibitors used for the
treatment of cancers are divided into two main
categories: small molecule and monoclonal
antibodies:

The small molecules inhibit EGFR tyrosine
kinase activity by binding to the ATP binding site
in the intracellular domain of the receptor.
Examples: Erlotinib, Gefitinib, Afatinib, Lapa-
tinib, Dacomitinib, Osimertinib, Neratinib,
Mobocertinib.

Humanized monoclonal antibodies bind
specifically to the EGFR extracellular domain
and competitively inhibit the ligand binding.
Examples: Cetuximab; Panitumumab; Necitu-
mumab; Pertuzumab.

EGFR skin function

Skin expresses both EGFR, ErbB2, and ErbB4,
whereas EGFR signaling is most important for
growth, homeostasis, and repair. EGFR is
physiologically expressed throughout the
epidermis, especially in the basal layer.

The EGFR signaling pathway oversees skin
homeostasis through multiple mechanisms and
mediates anti-apoptotic and pro-survival effects.

The physiological role of the EGF receptor is
to oversee epithelial tissue development and
homeostasis. In pathological situations, however,




Unite si China, au fost aprobate 89 de molecule
mici pentru tratamentul cancerelor. Tintele lor
acoperd o gama largad de proteine, inclusiv
kinaze, proteine reglatoare epigenetice, enzime
reparatorii ale ADN-ului si proteozomi. Cu toate
acestea, cele mai mari provocari cu care se
confruntd aceste molecule sunt rata scazutd de
raspuns si dezvoltarea rezistentei [3].

Dintre macromolecule, cele mai bine
reprezentate in terapia tintitd sunt anticorpii
monoclonali. Anticorpii sunt glicoproteine cu
masd moleculard mare care fac parte din familia
imunoglobulinelor (Ig), iar rolul lor in sistemul
imunitar este de a recunoaste si neutraliza
antigenele strdine si de a amplifica rdspunsul
imunitar. Anticorpii monoclonali sunt anticorpi
umanizati care se leagd de antigene neoplazice
specifice. Majoritatea lor sunt prea mari pentru a
traversa membrana celulard si sunt conceputi sd
atace fie o tinta din afara celulei, fie de pe
suprafata ei [4].

Anticorpii monoclonali actioneaza pe supra-
fata celulelor tumorale prin 3 mecanisme princi-
pale: BLOCHEAZA - blocheazi anumite mole-
cule de care celulele neoplazice au nevoie pentru
a se dezvolta, SEMNALIZEAZA - semnaleazd
prezenta celulelor neoplazice astfel incat sa poata
fi identificate si distruse de citre sistemul imu-
nitar, TRANSPORTA - transportd substante
medicamentoase, particule toxice sau radioactive
in celulele neoplazice.

In ceea ce priveste efectele secundare, com-
pardnd terapia tintitd cu chimioterapia traditio-
nala, prima are o toxicitate redusd, o mai buna
toleranta si scurteaza durata spitalizarii [5]. Cu
toate ca letalitatea reactiilor adverse ale medica-
mentelor este mai micd decat in cazul chimio-
terapiei, terapia tintitd necesitd perioade extinse
de utilizare sau chiar administrare pe termen
nedefinit, ceea ce determind cresterea incidentei
reactiilor adverse (80%) pe tot parcursul acestui
proces.

De departe, cele mai frecvente reactii adverse
se limiteaza la piele si mucoase (86,4%) [6]. Alte
reactii adverse medicamentoase includ leziunile
gastrointestinale, hipertensiunea arteriald, tulbu-
rdrile de coagulare si cardiotoxicitatea [7].

Impactul negativ pe care aceste reactii cuta-
nate 1l au asupra calitatii vietii pacientilor este
semnificativ. De exemplu, in cazul eruptiei
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suffix ,-ib” show that the molecule has inhibitory
properties [2]. To date, there are 89 small
molecules approved in the United States and
China for the treatment of cancers. Their targets
cover a wide range including kinases, epigenetic
regulatory proteins, DNA damage repair
enzymes, and proteasomes. However, the biggest
challenges that these molecules have to overcome
are the low response rate and the development of
resistance [3].

Among macromolecules, the best represented
in targeted therapy are monoclonal antibodies.
Antibodies are high molecular weight
glycoproteins that belong to the immunoglobulin
family (Ig) and their purpose in the immune
system is to recognize and neutralize foreign
antigens and to amplify the immune response.
Monoclonal antibodies are humanized antibodies
that bind to specific neoplastic antigens. Most of
them are too large to cross the cell membrane and
are designed to attack a target either outside the
cell or on the cell surface [4].

Monoclonal antibodies act on the surface of
tumor cells through 3 main mechanisms: BLOCK
- blocks certain molecules that neoplastic cells
need to develop, FLAG - signals neoplastic cells
so they can be identified and destroyed by the
immune system, DELIVER - transports medicinal
substances, toxic, radioactive particles in
neoplastic cells.

In terms of side effects, comparing targeted
therapy with traditional chemotherapy, the
former has reduced toxicity, better tolerance and
lowers the duration of hospitalization [5].
Although the lethality of adverse drug reactions
(ADR) is lower than in the case of chemotherapy,
targeted therapy requires extended periods of
use or even indefinite administration, which
determines the increased incidence of ADR (80%)
throughout this process.

By far, the most frequent adverse drug
reactions are limited to the skin and mucous
membranes (86.4%) [6]. Other ADR include
gastrointestinal damage, hypertension, coagu-
lation abnormalities and cardiotoxicity [7].

The negative impact these skin reactions have
on the patients” quality of life is significant. For
example, in the case of the acneiform eruption
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Introducere

Istoria terapiilor tintite incepe cu Rituximab,
primul anticorp monoclonal aprobat pentru
tratamentul limfomului non-Hodgkin in 1997 si
cu celebrul Imatinib, primul inhibitor de tirozin
kinaza folosit in 2001 pentru tratamentul
leucemiei mieloide cronice, care pe bund dreptate
a fost numit la acea vreme ,glontul magic”.
incepénd cu acel moment, LMC cu cromozomul
Philadelphia pozitiv a devenit o afectiune
controlabild, asemenea diabetului sau hiper-
tensiunii arteriale. In prezent, in 2023 sunt
aprobate peste 150 de molecule pentru trata-
mentul diferitelor tipuri de cancer, cu zeci de alte
molecule testate si care asteaptd sa intre in studii
clinice in fiecare an. Putem spune farad indoiala ca
terapia tintitd reprezintd viitorul oncologiei
moderne.

Ce este terapia tintita

Terapia tintitd este un tip de tratament care
utilizeazd molecule special dezvoltate pentru a
distruge celulele canceroase, fara a afecta celulele
normale, fiind supranumitd terapie de precizie
sau medicind personalizata.

Desi, din punct de vedere tehnic terapia tin-
titd este consideratd o formad de chimioterapie,
aceste molecule actioneaza printr-un mecanism
complet diferit. Datoritd actiunii tintite, spre
deosebire de chimioterapia traditionald, aceste
medicamente au mai putine efecte secundare. In
principiu, terapia tintita functioneaza prin impie-
dicarea celulelor canceroase sa se inmulteasca, pe
cand chimioterapia traditionala distruge celulele
neoplazice deja formate impreund cu celulele
normale ale corpului [1].

Terapia tintitd poate fi clasificatd in doua cate-
gorii principale: molecule mici si macromolecule
(de exemplu: anticorpi monoclonali, polipeptide,
complexe anticorp-medicament si acizi nucleici).

Moleculele mici sunt compusi organici cu
greutate moleculard redusd (mai micad de 800
Dalton). Ele pot penetra membrana celulara si
sunt concepute pentru a interveni in caile de
semnalizare si de a actiona asupra tintelor situate
in interiorul celulei. Numele lor indica tipul de
molecula si tinta ei. De exemplu, moleculele cu
sufixul ,-ib“ indica faptul ca molecula are pro-
prietati inhibitorii [2]. Pand in prezent, In Statele
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Introduction

The history of targeted therapies begins with
both Rituximab, the first monoclonal antibody
approved for the treatment of non-Hodgkin’s
lymphoma in 1997 and with the famous Imatinib,
the first tyrosine kinase inhibitor used in 2001 for
the treatment of chronic myeloid leukemia which
was rightfully named at that time ,the magic
bullet”. Starting that moment, Philadelphia
chromosome-positive CML had become a
manageable condition like diabetes or
hypertension. Currently, in 2023, more than 150
distinct molecules are approved for the treatment
of different types of cancer, with dozens of other
molecules being tested and expected to enter
clinical trials each year. We can say without a
doubt that the targeted therapy represents the
future of modern oncology.

What is targeted therapy

Targeted therapy is a type of treatment that
uses specially developed molecules to destroy
cancer cells, without affecting normal cells, thus,
is also called precision therapy or personalized
medicine.

Although, from a technical point of view,
targeted therapy is considered a form of
chemotherapy, these molecules work through a
completely different mechanism. Due to the
targeted action, unlike traditional chemotherapy,
these drugs have fewer side effects. Basically,
targeted therapy works by preventing cancer
cells from multiplying, conventional chem-
otherapy, on the other hand, destroys the
neoplastic cells already formed along with
normal cells of the body [1].

Targeted therapy can be classified into two
main categories: small molecules and macro-
molecules (e.g., monoclonal antibodies, poly-
peptides, antibody-drug conjugates, and nucleic
acids).

Small molecules are organic compounds with
low molecular weight (less than 800 Dalton).
They can penetrate the cell membrane and are
designed to interfere with signaling pathways
and act on targets located inside the cell. Their
names give an indication of the type of molecule
and its target. For example, molecules with the
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MANAGEMENTUL EFECTELOR CUTANATE ADVERSE
INDUSE DE INHIBITORII EGFR

THE MANAGEMENT OF EGFR-INHIBITOR
INDUCED SKIN REACTIONS
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Rezumat

In momentul de fatd, terapiile tintite reprezintd
fundatia pe care se construieste oncologia modernd. Desi
prezintd mai pufine toxicitdti in comparatie cu chimio-
terapia conventionald, efectele adverse cutanate pot deter-
mina limitarea dozelor sau chiar intreruperea trata-
mentului.

Inhibitorii EGFR produc numeroase reactii adverse la
nivelul pielii. In prezent, acestia detin un rol esential in
arsenalul terapeutic oncologic, fiind utilizati in trata-
mentul urmdtoarelor tipuri de cancere: cap si git, plamaini,
colon, prostatd, san, ovar si pancreas. Astfel, recunoasterea
efectelor adverse, intelegerea mecanismului prin care
acestea apar dar mai ales cunoasterea modului de gestio-
nare a acestora este de o mare importantd pentru tofi
dermatologii.

Cuvinte cheie: terapie fintitd, inhibitori EGFR,
oncologie, eruptie acneiformd, efecte secundare cutanate,
management.
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Summary

Today, the cornerstone of modern oncology is the
discovery of targeted therapies. Although with fewer
toxicities compared to conventional chemotherapy, the
cutaneous adverse effects can determine the limitation of
doses or even the interruption of treatment.

EGER inhibitors produce numerous adverse skin
reactions. Currently, EGER inhibitors play an essential role
in the oncological therapeutic arsenal, being used in the
treatment of the following cancers: head and neck, lung,
colon, prostate, breast, ovary, pancreas. Thus, recognizing
the clinical signs, understanding the mechanism by which
these adverse skin reactions occut, and most important
knowing how to manage them is of great importance for all
dermatologists.

Keywords: targeted therapy, EGER inhibitors,
oncology, acneiform eruption, cutaneous side-effects,

management.
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Din cauza multiplelor patologii asociate, s-a
impus si tratamentul comorbiditatilor.

Managementul ulceratiilor cutanate necesita
gestionarea atentd a patologiilor asociate precum
diabetul zaharat sau hipertensiunea arteriald, dar
si obezitatea morbida, in cazul pacientei.
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Evolutia ulceratiilor a fost lent favorabila sub
tratament local, cu ameliorarea eritemului
periulceros rapid si curdtarea secretiilor fibrino-
purulente si a necrozei, cu reducerea profunzimii
ulceratiilor pe parcursul internarii. [Fig. 3, Fig. 4]

Particularitatea cazului constd in raritatea
localizarii ulceratiilor cutanate (abdomen, la locul
de injectare a insulinei, dar si la nivelul coapselor
si interfesier), in agravarea rapida a evolutiei
acestora si totodata asocierea DZ tip II insulino-
necesitant si a obezitdtii, complexitatea cazului
punand probleme de diagnostic si tratament.

Discutii si concluzii

Localizarea ulceratiilor la nivel abdominal,
care coincide cu locul de injectare a insulinei, dar
si la nivelul coapselor si interfesier este rard si
pune dificultati de diagnostic. Inovatiile aduse
terapiilor cu insulina in ultima perioada a scazut
drastic incidenta reactiilor adverse, raportan-
du-se la momentul actual mai putin de 0,1%. In
ciuda modificdrilor produse in procesul de
obtinere a insulinei, conservantii si parte din
excipienti au ramas aceiasi, iar bacteria utilizata
in aceste procese se pare cd are potentialul de a
actiona ca un antigen — reactiile adverse la terapia
cu insulind pot fi luate in calcul, insd in cazul
pacientei, localizarea leziunilor si In alte regiuni
in afara zonelor de injectare a exclus o posibila
reactie adversd.

Vindecarea dificild a ulceratiilor la un pacient
diabetic este rezultatul unei patofiziologii com-
plexe. Hiperglicemia se coreleaza mai ales cu
afectarea microcirculatiei, care duce la oxigenare
redusd a tesuturilor, dar si migrarea slaba a
leucocitelor in zonele afectate, ceea ce predispune
pacientii la un risc mai mare de infectii. Ajustarea
terapiei cu insulina si reechilibrarea Diabetului
zaharat au favorizat vindecarea leziunilor intr-un
timp scurt.

Pacienta a necesitat tratamentul bolilor de
fond, dar si tratament suportiv aditional si trata-
mentul complicatiilor. De asemenea, o impor-
tantd majord o are diminuarea factorilor de risc,
iar abordarea multidisciplinard in echipa a fost
esentiald in acest caz.
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The evolution of ulcers was slowly favourable
under topic treatment, with improvement of
periulcer erythema rapidly and clearance of
fibrin purulent secretions and necrosis, with
reduction of ulcer depth during hospitalization.
[Fig. 3, Fig. 4]

The particularity of the case lies in the rarity
of the location of the skin ulcers (abdomen, at the
site of insulin injection, but also in the thighs and
in the intergluteal area), in the rapid worsening of
their evolution, and also in the association of
insulin-dependent type II diabetes mellitus and
obesity, the complexity of the case posing
diagnostic and treatment problems.

Discussions and conclusions

The localisation of ulcerations at the
abdominal level, which coincides with the insulin
injection site, but also on the thigh and in the
intergluteal area is rare and poses diagnostic
difficulties. Innovations in insulin therapy in
recent times have drastically reduced the
incidence of adverse reactions, with less than
0.1% currently reported. Despite changes in the
insulin manufacturing process, the preservatives
and some of the excipients have remained the
same, and the bacteria used in these processes
appear to have the potential to act as an antigen —
adverse reactions to insulin therapy can be
considered, but in the patient’s case, the
localisation of lesions in regions other than the
injection sites ruled out a possible adverse
reaction.

Difficult healing of ulcerations in a diabetic
patient is the result of complex pathological
physiology. Hyperglycemia is mainly correlated
to impaired microcirculation, which leads to
reduced tissue oxygenation, but also to poor
leukocyte migration to affected areas, which puts
patients at greater risk of infection. Adjustment of
insulin therapy and rebalancing of diabetes
mellitus has helped the lesions heal in a short
time.

The patient required treatment of underlying
disease, but also additional supportive treatment
and treatment of complications. Also of major
importance is the reduction of risk factors and the
multidisciplinary team approach was essential in
this case.
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neutrofilic; Paniculita din pancreatica — se locali-
zeazd la nivelul membrelor inferioare si se
manifestd prin noduli subcutanati ce ulcereaza
spontan, paraclinic lipazele serice si amilaza sunt
crescute iar EHP evidentiazd paniculitd lobulara
si necrozd intensd a adipocitelor.

Paniculita datoratd deficitului de AAT -
apare frecvent intre 30-60 ani, se asociazd cu
patologii pulmonare (BPOC), hepatice (cirozd),
iar clinic se manifestd prin noduli si placi erite-
matoase, dureroase, celulitd, abcese fluctuante,
localizarea cea mai frecventd este la nivelul
trunchiului, fesier, extremitdtilor proximal, iar
EHP evidentiazd necroza rapidd a tesutului
subcutanat si necrozad lichefactiva; Asociatd cu
medicamente — dupd tratament cu Vemurafenib
sau Ponatinib; Posttraumatica sau Factitiald —
manifestata prin noduli, plédci, ulceratii variate,
infirmata prin istoricul personal.

S-a initiat tratament sistemic antibiotic cu
Teicoplanina 400 mg la 12 ore 3 doze, apoi 400 mg
la 24 ore timp de 5 zile, Ceftazidim 1 g la 8 ore
timp de 9 zile, Gentamicina 100 mg la 12 ore timp
de 10 zile, apoi Piperacilina/Tazobactam 4g /0,5 g
la 8 ore timp de 12 zile, antifungic, corticoterapie,
IPP, probiotic, antialgic, antihistaminic, anti-
coagulant profilactic, albumina, insulina si trofice
vasculare.

Figura 3. Evolutie pe parcursul interndrii
Figure 3. Evolution during hospitalization
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nodules that ulcerate spontaneously; para-
clinically - serum lipase and amylase are elevated
and histopathological examination reveals lobular
panniculitis and intense adipocyte necrosis.

Panniculitis due to AAT deficiency frequently
occurs between 30-60 years of age, is associated
with pulmonary (COPD), liver (cirrhosis)
pathologies, and clinically manifests as painful
erythematous nodules and plaques, cellulitis,
fluctuating abscesses. The most frequent loca-
lisation is in the in the gluteal region, proximal
extremities, and histopathological examination
reveals rapid necrosis of subcutaneous tissue and
liquefactive necrosis. Drug-induced panniculitis
appears after treatment with vemurafenib or
ponatinib. Traumatic or factitial panniculitis is
manifested by nodules, plaques, various
ulcerations - this was refuted by personal medical
history.

Systemic antibiotic treatment was initiated
with teicoplanin 400 mg every 12 hours, 3 doses,
then 400 mg every 24 hours for 5 days,
ceftazidime 1 g every 8 hours for 9 days,
gentamicin 100 mg every 12 hours for 10 days,
then piperacillin/tazobactam 4g/0.5g every 8
hours for 12 days, antifungal treatment, cortico-
therapy, PPI, probiotics, analgesics, antihista-
mines, prophylactic anticoagulants, albumin,
insulin, and vascular trophic treatment.

Figura 4. Evolutie la 2 luni de la externare
Figure 4. Evolution 2 months after discharge




Klebsiella pneumoniae, Proteus, Morganella
Morganii si Escherichia Coli, Celulitd perilezio-
nald abdomen, coapsa stangd si fesier si
diagnosticele secundare Insuficientd venoasa
cronicd a membrelor inferioare std. CEAP C3,
Diabet zaharat tip II insulinonecesitant, Hiper-
tensiune arterialda grad II B, Boald de reflux
gastro-esofagian, Polipi esofag si stomac, Diverti-
culi colon stang, Hemoragie digestivd ocultd,
Anemie feripriva usoard, Obezitate morbida.

Diagnosticul diferential s-a realizat cu:

Pyoderma gangrenosum — care se manifesta
initial ca noduli, pldci sau pustule cu formarea
unor ulceratii ce se maresc progresiv, cu margine
violacee, elevati si eritem In jur, sunt dureroase si
se localizeaza de obicei pe zone post-traumd; la
examenul histopatologic se observa infiltrat
limfocitar perivascular sau intramural sau
infiltrat neutrofilic dermic.

Necrobioza lipoidicd — se manifestd clinic
prin placi ovalare sau neregulate, cu centrul
atrofic galbui, cu periferie reliefatd, violacee, iar
cea mai frecventd localizare este pretibial, insa
15% din cazuri pot apdrea in alte regiuni
topografice, iar o treime pot ulcera.

Reactie cutanatd alergicd la administrarea
Insulinei — apare frecvent eritem, prurit, indu-
ratie, noduli si lipoatrofie la locul injectarii, se
remit spontan, iar pacienta nu a prezentat leziuni
doar la locul de injectare a insulinei.

Calcifilaxia — reprezintd necroza tesutului
cutanat sau subcutanat ce se produce prin ocluzia
vaselor mici, produsd prin calcificarea peretilor
vaselor, apare frecvent la pacienti cu disfunctie
renald importanta sau alti factori de risc, precum
obezitatea, sexul F, diabetul zaharat, hipo-
albuminemia, insa la examenul histopatologic se
observa lipsa depozitelor de calciu.

Diagnosticul diferential cu alte Paniculite,
precum cea indusad infectios - poate fi cauzata de
o varietate mare de bacterii, fungi, virusuri sau
paraziti, apare frecvent la cei imunocompromisi
sau cu DZ, se manifestd clinic prin placi, noduli
sau abcese cu secretie purulentd, afecteazd
frecvent membrele inferioare, dar si membrele
superioare, fata sau trunchiul, iar la EHP se
observad frecvent paniculitd lobularad si inflitrat
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abdomen, left thigh and in the gluteal region,
complete with the following secondary diag-
noses: chronic venous insufficiency of the lower
extremities stage C3 of CEAP, insulin-dependent
type II diabetes mellitus, stage IIB hypertension,
gastrooesophageal reflux disease, oesophageal
and stomach polyps, left colon diverticula, occult
gastrointestinal bleeding, mild iron deficiency
anaemia, morbid obesity.

The differential diagnosis is as follows:

Pyoderma gangrenosum - initially mani-
festing as nodules, plaques or pustules with
progressively enlarging ulceration formation,
with a raised, purplish margin and erythema
around, are painful and are usually located on
post-trauma areas; histopathological examination
shows perivascular or intramural lymphocytic
infiltrate or dermal neutrophilic infiltrate.

Lipoid necrobiosis — clinically manifesting as
oval or irregular plaques, with a yellowish
atrophic centre, with a raised, purplish periphery,
and the most common location is pretibial are,
but 15% of cases may occur in other topographic
regions, and a third may ulcerate.

Allergic skin reaction to insulin administra-
tion — erythema, pruritus, induration, nodules
and lipoatrophy frequently occur at the injection
site, subside spontaneously, and the patient did
not have lesions only at the insulin injection site.

Calciphilaxis — this is necrosis of skin or
subcutaneous tissue that occurs by occlusion of
small vessels, caused by calcification of vessel
walls. It occurs frequently in patients with signifi-
cant kidney dysfunction or other risk factors,
such as obesity, female sex, diabetes mellitus,
hypoalbuminemia. Nevertheless, upon histo-
pathological examination on the patient, the
absence of calcium deposits is observed.

Differential diagnosis with other panniculitis,
such as infectious-induced panniculitis - this can
be caused by a wide variety of bacteria, fungi,
viruses, or parasites. It frequently occurs in
immunocompromised or diabetic patients, it is
clinically manifested by plaques, nodules or
abscesses with purulent discharge, and it
frequently affects the lower extremities but also
the upper extremities, face or trunk. The histo-
pathological examination frequently shows
lobular panniculitis and neutrophilic infiltrate.
Another differential diagnosis panniculitis is
pancreatic panniculitis - this is located in the
lower limbs and manifested by subcutaneous
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micobacteriologice din ulceratii au evidentiat
Klebsiella Pneumoniae ssp pnemumoniae, BLSE (+)
— abdomen, coapsa stangd si fesier, Proteus —
abdomen, coapsa stanga si fesier, Morganella
Morganii ssp sibonii - abdomen, coapsa stanga si
fesier si Escherichia Coli — fesier.

S-au realizat multiple consulturi interdisci-
plinare: cardiologie — se stabileste diagnosticul
HTA grad II B si se recomandd tratament anti-
coagulant profilactic; gastroenterologie — se sta-
bileste diagnosticul de anemie feripriva usoara,
hemoragie digestiva oculta si se recomanda
endoscopie digestivd superioard si colonoscopie;
diabet zaharat si Boli de Nutritie — in vederea
ajustdrii dozelor de insuling; boli infectioase — in
vederea stabilirii antibioterapiei pe parcursul
interndrii; alergologie — in vederea excluderii
unei reactii alergice la insulind si chirurgie
plasticd — in vederea stabilirii tratamentului a la
long si evaludrii necesitdtii de reparare a
defectelor cutanate.

S-a efectuat endoscopie digestiva superioard
care a evidentiat esofag cu un polip de 6 mm la
nivelul jonctiunii eso-gastrice, stomac cu o arie cu
aspect polipoid la nivelul marii curburi si antral
protruzii polipoide, din cadrul cdrora s-au
recoltat biopsii, pilor permeabil, bulb, DII fara
modificari si colonoscopie in cadrul cdreia se
constatd mici diverticuli la nivelul colonului
stang, fara alte modificdri si hemoroizi interni
necomplicati.

Examenul histopatologic a evidentiat la
nivelul dermului glande sudoripare si capilare
sanguine, in portiunea papilard zone cu infiltrat
inflamator cronic limfocitar usor si moderat
augmentat cu dispozitie pericapilara, fard exo-
citozd, zone de degenerescentd a fibrelor de
colagen si elastice dermice. Tesutul adipos hipo-
dermic cu adipocite de aspect normal si cu
adipocite anucleate, cu aspect necrotic, cu reactie
macrofagicd si cu prezenta unui infiltrat infla-
mator limfocitar la interfata cu dermul. Toate
aceste modificari histopatologice au sugerat
modificari focale de necroza lipoidicd la nivelul
hipodermului.

Se stabileste diagnosticul de Paniculitd ulcero-
necroticd abdomen si coapse, Infectia ulceratiilor cu
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left thigh, and in the gluteal region, Proteus — on
the abdomen, left thigh, and in the gluteal region,
Morganella Morganii ssp. sibonii — on the
abdomen, left thigh and in the gluteal region, and
Escherichia Coli - in the gluteal region.

Multiple interdisciplinary consultations were
carried out: Cardiology — a diagnosis of stage IIB
hypertension was established and prophylactic
anticoagulant treatment was recommended;
Gastroenterology — a diagnosis of mild iron
deficiency anaemia and occult gastrointestinal
bleeding was determined and upper gastro-
intestinal endoscopy and colonoscopy were
recommended; Diabetes and Nutrition Diseases —
in order to adjust insulin doses; Infectious
Diseases — to determine antibiotic therapy during
hospitalisation; Allergology — to rule out an
allergic reaction to insulin; and Plastic Surgery —
to determine long-term treatment and assess the
need to have skin defects repaired.

Upper gastrointestinal endoscopy was
performed, which revealed an oesophagus with a
6 mm polyp at the level of the oesogastric
junction, stomach with a polypoid-looking area
at the level of the greater curvature and in the
antrum portion with polypoid protrusions, from
which biopsies were taken. The following were
also revealed: permeable pylorus; duodenal bulb
and second (descending) part of the duodenum
without changes and colonoscopy in which small
diverticula were found in the left colon without
other changes and internal haemorrhoids
without complications.

The histopathological examination revealed
in the dermis sweat glands and blood capillaries,
in the papillary portion: areas of mild and
moderately increased chronic lymphocytic
inflammatory infiltrate with disposed in the
pericapillary matrix, without exocytosis, areas of
degeneration of collagen fibres and dermal elastic
fibres. Hypodermic adipose tissue with normal-
appearing adipocytes and anucleate adipocytes
with necrotic appearance, macrophagic reaction
and presence of a lymphocytic inflammatory
infiltrate at the interface with the dermis. All
these histopathological changes suggested focal
changes of lipoid necrosis in the hypodermis.

The following diagnosis is established:
ulcerative, necrotising panniculitis of abdomen and
thighs, infection of ulcers with Klebsiella
pneumoniae, Proteus, Morganella Morganii, and
Escherichia Coli, perilesional cellulitis on the




toaletd locald cu ser fiziologic si Betadina solutie,
cu evolutie nefavorabila.

Examenul clinic general la internare releva
stare generald usor influentata, obezitate morbida
(IMC=45,77 kg/m?), tesut adipos in exces repre-
zentat, gonalgii bilateral, TA=140/90 mmHg,
AV=65 bpm, torace emfizematos, murmur vezi-
cular indsprit, abdomen marit de volum prin
paniculul adipos, nedureros spontan sau la
palpare, fara alte modificari patologice.

Examenul clinic local evidentiaza la nivelul
abdomenului, coapselor [Fig. 1], interfesier [Fig.
2] multiple ulceratii rotund-ovalare, dureroase,
de diferite dimensiuni, unele gigante, cu dia-
metre cuprinse intre 2 si 15 cm, profunde, bine
delimitate, acoperite de necroza uscatd si umeds,
cu secretii fibrino-purulente galben-verzui, fe-
tide, cu evidentierea tesutului subcutanat, dis-
puse pe fond eritematos, unele insotite de eritem
perilezional intens.

Biologic se constata hipoproteinemie cu hipo-
albuminemie, anemie hipocromd, normocitard,
sideremie scdzuta (anemie feripriva usoard),
hipocalcemie usoard, hiperglicemie, sindrom
inflamator biologic, test Adler pozitiv. Examenele

Figura 1. Ulceratiile de la nivelul abdomenului si coapselor
Figure 1. Ulcerations on the abdomen and thighs
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mination on admission revealed a mildly affected
general condition, morbid obesity (BMI=45.77
kg/m?), excess adipose tissue represented, bilat-
eral gonalgia, BP=140/90 mmHg, VR (ventricular
rate) =65 bpm, emphysematous thorax, tightened
vesicular murmur, enlarged abdomen through
adipose panniculus, painless spontaneously or
on palpation, without other pathological changes.

The local clinical examination shows multiple
round-oval painful ulcerations of various sizes,
some giant, 2 to 15 cm in diameter, which are
deep, well-defined, covered with dry and moist
necrosis, with greenish-yellow fetid fibrin
purulent secretions, with subcutaneous tissue, on
an erythematous background, some accom-
panied by intense perilesional erythema, on the
abdomen, thighs [Fig. 1], and in the intergluteal
area [Fig. 2].

Biologically there is hypoproteinemia with
hypoalbuminemia, hypochromic anemia, normo-
chromic anemia, low sideremia (mild iron
deficiency anaemia), mild hypocalcemia, hyper-
glycemia, biological inflammatory syndrome,
positive Adler test. Mycobacteriological exami-
nations of ulcers revealed Klebsiella Pneumoniae
ssp. pnemumoniae, ESBL (+) — on the abdomen,

Figura 2. Ulceratiile de la nivel interfesier
Figure 2. Ulcerations at the interfacial level
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specificd. Examenul histopatologic a evidentiat modificiri
focale de mecrozd lipoidicd la nivelul hipodermulusi.
Diagnosticul diferential a inclus pyoderma gangrenosum,
paniculita necrozantd sau reactia alergicd la insulind.

Concluzii: Localizarea ulceratiilor la nivel abdominal
(Ia locul de injectare a insulinei), dar si la nivelul coapselor
si interfesier este rard si pune dificultiti de diagnostic.
Managementul ulceratiilor cutanate necesitd gestionarea
atentd a patologiilor asociate precum diabetul zaharat sau
hipertensiunea arteriald, dar si obezitatea morbidd, in cazul
pacientei.

Cuvinte cheie: ulceratii, paniculitd, suprainfectie
multibacteriand, diagnostic diferential.

Intrat in redactie: 22.05.2023
Acceptat: 14.07.2023

examination revealed focal changes of lipoid necrosis in the
hypodermis. The differential diagnosis included pyoderma
gangrenosum, necrotising panniculitis or allergic reaction
to insulin.

Conclusions: Localisation of ulcerations at the
abdominal level (at the site of insulin injection), but also on
the thigh and in the intergluteal area is rare and poses
diagnostic difficulties. Management of skin ulcers requires
careful management of associated pathologies such as
diabetes mellitus or hypertension, and morbid obesity in the
patient.

Key words: ulcerations, ulcers, panniculitis, multi-
bacterial superinfection, differential diagnosis.
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Introducere

Ulceratiile cutanate pot fi dificil de gestionat
si pot deveni o sursd majord de morbiditate.
Localizarea abdominald, dar si cea la nivelul
coapselor este rar Intalnitd. Paniculita necrozanta
poate apdrea oriunde, insd localizarea cea mai
frecventd este pe zonele expuse injuriilor si de
presiune.

Caz clinic

Pacients de sex feminin, in varsta de 78 ani, se
interneazd in Clinica Dermatovenerologie din
Sibiu pentru prezenta unor ulceratii rotund-
ovalare gigante, bine delimitate, acoperite de
necrozd si secretii fibrino-purulente fetide,
localizate abdominal, pe fata internd a coapselor
si interfesier. Asociat, prezintd durere locala
intensd si semne celsiene perilezional. Pacienta
este cunoscutd cu diabet zaharat tip II insulino-
necesitant, hipertensiune arteriald esentiald,
boald de reflux gastro-esofagian si insuficienta
venoasd cronicd a membrelor inferioare stadiul
C3 CEAP.

Afirmativ, boala a debutat prin leziuni
eritematoase ce au aparut in urma cu aproximativ
2 luni, cu transformare rapidd in ulceratii.
Debutul a coincis cu initierea tratamentului cu
insulind (Tresiba — insulind degludec — analog de
insulind). Pacienta se prezintd in serviciul UPU,
iar in urma consulturilor de Chirurgie generald si
Chirurgie plasticd, anterior interndrii, a urmat
tratament la domiciliu cu Ceftriaxond injectabil si

74

Introduction

Skin ulcers can be difficult to manage and can
become a major source of morbidity. Abdominal
or thigh localisation is rare. Necrotising
panniculitis can occur anywhere, but the most
common location is on areas exposed to injury
and pressure.

Clinical case

A 78-year-old female patient was admitted to
the Dermatology Clinic in Sibiu for the presence
of giant, well-defined, round-oval ulcerations,
covered with necrosis and fetid fibrin purulent
secretions, located on the abdomen, inner thighs
and intergluteal area. The patient has associated
intense local pain and perilesional cardinal signs
of inflammation. The patient is known to have
insulin-dependent type II diabetes mellitus,
essential hypertension, gastroesophageal reflux
disease and chronic venous insufficiency of the
lower extremities stage C3 of CEAP.

Affirmatively, the disease started with
erythematous lesions that appeared approx. 2
months ago with rapid transformation to
ulcerations. The onset coincided with the
initiation of insulin treatment (Tresiba - insulin
degludec - insulin analogue). The patient was
brought to the emergency ward and following
consultations in General Surgery and Plastic
Surgery, prior to admission, followed home
treatment with ceftriaxone injections and local
lavage with saline solution and betadine solution,
with adverse outcome. The general clinical exa-
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CLINICAL CASES

ULCERATII GIGANTE SUPRAINFECTATE
ALE COAPSELOR SI TRUNCHIULUI LA O PACIENTA
CU DIABET ZAHARAT DEZECHILIBRAT

GIANT SUPERINFECTED ULCERATIONS
OF THE THIGHS AND TRUNK IN A PATIENT
WITH UNBALANCED DIABETES MELLITUS

IOANA BALDOVIN***, ANDRA MARIA CRIVEANU*, BETTINIA ALEXANDRA FARKOS*,
MARIA ROTARU*,***

Rezumat

Introducere: Ulceratiile cutanate pot fi dificil de
gestionat si pot deveni o sursd majord de morbiditate.
Localizarea abdominald, dar si cea la nivelul coapselor este
rar intdlnitd. Paniculita necrozantd poate apirea oriunde,
insd localizarea cea mai frecventd este pe zonele expuse
injuriilor si de presiune.

Caz clinic: Prezentam cazul unei paciente in vdrstd
de 78 ani, cunoscutd cu DZ tip Il insulinonecesitant, HTA,
BRGE si obezitate morbidd, se prezintd pentru multiple
ulceratii gigante, rotund-ovalare, acoperite de necrozd si
secretii fibrino-purulente, localizate la nivel abdominal si la
nivelul pirtii interne a coapselor. Debutul a fost insidios,
sub formd de leziuni eritematoase reliefate la nivelul
coapselor ce au remis, insd cu reaparitia lor la nivel
abdominal in urmd cu doud luni, cu transformare rapidd in
ulceratii. Pacienta a urmat  tratamente antibiotice si
terapie locald prin serviciul chirurgie ambulator, insd cu
evolutie nefavorabild, fiind internatd ulterior in sectin DV.
In urma efectudrii examenelor bacteriologice se evidentiazi
suprainfectia multibacteriand a ulceratiilor cu Klebsiella
pneumoniae, E. Coli, Proteus si se initiazd antibioterapie

Summary

Introduction: Skin ulcers can be difficult to manage
and can become a major source of morbidity. Abdominal
and thigh localisation is rare. Necrotising panniculitis can
occur anywhere, but the most common location is on areas
exposed to injury and pressure.

Clinical case: We present here the case of a 78-year-
old female patient, known to have insulin-dependent type 1T
diabetes mellitus, hypertension, gastroesophageal reflux
disease and morbid obesity, arriving at the medical
office/clinic for multiple giant, round-oval ulcerations
covered with necrosis and fibrin purulent secretions located
on the abdomen and inner thighs. The onset was insidious,
in the form of raised erythematous lesions on the thighs that
subsided, but with a recurrence on the abdominal area two
months ago, with rapid transformation into ulcerations.
The patient underwent antibiotic treatment and topical
therapy applied by the outpatient surgery service, but with
an unfavourable outcome and was subsequently admitted
to the dermatology ward. Bacteriological examinations
revealed multibacterial superinfection of the ulcers with
Klebsiella pneumoniae, E. Coli, Proteus and specific
antibiotic therapy was initiated. Histopathological
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supravegherea atentd, conform celor mai recente
protocoale internationale, a acestor pacienti si
colaborarea unei echipe multidisciplinare alca-
tuitd din genetician, dermatolog, internist,
gastroenterolog, chirurg de chirurgie generald,
ginecolog si urolog.

Dat fiind determinismul genetic al sindro-
mului Peutz-Jeghers, consilierea si testarea
geneticd prezintd o deosebitd importantd in
managementul acestor pacienti, avand scopul de
a explica informatii complexe cu privire la
riscurile genetice, metodele de investigare ana-
mnestica si clinico-paraclinicd, etapele stabilirii
diagnosticului si optiunile terapeutice, precum si
rolul de a oferi sprijin psiho-emotional si de a
directiona pacientii cdtre servicii medicale
moderne specializate In acest sens si adaptate
nevoilor individuale.

Cazul de fatd a fost prezentat datorita raritatii
bolii si particularitdtii debutului manifestarilor
gastrointestinale la o varstad naintatd fatd de
cea raportatd In mod uzual in literatura de
specialitate.
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investigation, stages of diagnosis and therapeutic
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Atitudinea terapeutica fatd de polipii gastro-
intestinali depinde de numadrul, dimensiunile,
localizarea si aspectul acestora si variaza de la
polipectomii endoscopice ale polipilor cu
dimensiuni pana la 1 cm, realizate in serviciul de
gastroenterologie sau de chirurgie generala,
respectiv pand la enterectomii segmentare pentru
polipi multipli, cu dimensiuni peste 1 c¢m si
aspect suspect macroscopic, realizate predo-
minant laparoscopic in serviciile de chirurgie
generald [3,26]. Tratamentul endoscopic al
polipozei colonice este preferat ori de cate ori este
posibil, datoritd caracterului minim invaziv, prin
intermediul cdruia se limiteazd complicatiile peri-
si postoperatorii [5,21]; un risc deloc neglijabil in
cazul laparotomiilor si rezectiilor intestinale
repetitive este reprezentat de sindromul aderen-
tial si formarea de bride care se pot complica cu
obstructii intestinale ce impun noi interventii
chirurgicale si noi enterectomii, iar in timp acesti
pacienti pot suferi de sindrom de intestin scurt
asociat cu malabsorbtie intestinald, dezechilibre
hidroelectrolitice si malnutritie protein-calorica.

Studii recente au raportat rezultate promi-
tatoare, cu reducerea dimensiunilor si numarului
polipilor gastrointestinali dupéd utilizarea inhibi-
torilor mTOR de tip rapamicind pe modele
experimentale animale cu mutatii STK11, precum
si a inhibitorilor ciclo-oxigenazei 2 de tip cele-
coxib atat pe modele experimentale animale cu
mutatii LKB-1, cét si in studii pe subiecti umani
[5,21].

Complicatiile gastrointestinale acute impun
tratament chirurgical de urgentd, iar compli-
catiile neoplazice beneficiaza de tratament
oncologic standard.

Sindromul Peutz-Jeghers reprezintd o afec-
tiune incurabild, cu o evolutie cronicd de o
severitate variabild, iar prognosticul acestor
pacienti depinde de severitatea manifestarilor
clinice, In cazurile grave fiind afectate semni-
ficativ calitatea vietii si speranta de viatd a
pacientilor, care pot suferi si de depresii.

In cazul pacientului prezentat se poate estima
un prognostic vital bun in absenta aparitiei unor
complicatii maligne sau gastrointestinale acute.

Concluzii

Sindromul Peutz-Jeghers reprezintd o geno-
dermatozd cu afectare pluriorganicd si cu risc
neoplazic crescut, astfel incat este obligatorie
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pigmented cutaneo-mucosal lesions has not been
reported in the specialized literature [1,5,12].

The therapeutic approach to gastrointestinal
polyps depends on their number, size, location
and appearance and varies from endoscopic
polypectomies of polyps up to 1 cm in size,
performed in the gastroenterology or general
surgery service, respectively to segmental
enterectomy for multiple polyps with dimensions
over 1 cm and suspicious macroscopic appea-
rance, performed predominantly laparo-
scopically in general surgery services [3,26].
Endoscopic treatment of colonic polyposis is
preferred whenever possible, due to its mini-
mally invasive nature, which limits peri- and
postoperative complications [5,21]; a non-
negligible risk in the case of repeated laparo-
tomies and intestinal resections is represented by
the adhesion-related disorder that can be
complicated by intestinal obstructions requiring
new surgical interventions and new enterecto-
mies, and over time these patients can suffer from
short bowel syndrome associated with intestinal
malabsorption, hydroelectrolytic imbalances and
protein-caloric malnutrition.

Recent studies have reported promising
results with reductions in the size and number of
gastrointestinal polyps after the use of mTOR
inhibitors like rapamycin in experimental animal
models with STK11 mutations, as well as cyclo-
oxygenase 2 inhibitors like celecoxib in both
experimental animal models with LKB-1
mutations, as well as in studies on human
subjects [5,21].

Acute gastrointestinal complications require
emergency surgical treatment, and neoplastic
complications benefit from standard oncological
treatment.

Peutz-Jeghers syndrome is an incurable
condition, with a chronic evolution of variable
severity, and the prognosis of these patients
depends on the severity of the clinical mani-
festations; in severe cases, the quality of life and
life expectancy of the patients, who may also
suffer from depression, are significantly affected.

In the case of the presented patient, a
good vital prognosis can be estimated in the
absence of malignant or acute gastrointestinal
complications.

Conclusions




mamografie si/sau ecografie mamard la fiecare 1-

2 ani incepand cu varsta de 25 de ani, ecografie

transvaginald si test Babes-Papanicolau anuale

incepand cu varsta de 18 ani, ecografie testiculara
anuald incepand cu varsta de 10 ani, precum si
tomografie computerizatd toraco-abdominald
completatd de RMN pelvin cu substanta de
contrast si enterografie CT in cazuri selectate

[1,5,7].

Pentru stabilirea diagnosticului de sin-
dromul Peutz-Jeghers este necesar minim unul
dintre urmaétoarele criterii diagnostice stabilite de
WHO (World Health Organisation) [5,24]:

e minim 3 polipi Peutz-Jeghers confirmati
anatomopatologic;

e minim un polip hamartomatos confirmat
histopatologic asociat cu antecedente heredo-
colaterale de sindrom Peutz-Jeghers sau cu
leziuni cutaneo-mucoase patognomonice;

e leziuni cutaneomucoase patognomonice
asociate cu antecedente heredocolaterale de
sindrom Peutz-Jeghers.

In cazul pacientului prezentat, a fost inde-
plinit cel de-al doilea criteriu diagnostic WHO,
astfel incat a putut fi stabilit diagnosticul de
sindrom Peutz-Jeghers.

Diagnosticul diferential al sindromului
Peutz-Jeghers include polipoza juvenild fami-
liald, sindromul Cowden, sindromul Bannayan-
Riley Ruvalcaba si sindromul Laugier-Hunziker
[7,25].

Managementul sindromului Peutz-Jeghers
presupune reevaluare clinico-paraclinicd con-
form protocolului mentionat anterior si
colaborare interdisciplinard in vederea detectarii
precoce a complicatiilor maligne si/sau gastro-
intestinale acute.

In privinta regimului igieno-dietetic si
normelor de profilaxie, este indicatd evitarea
produselor care determina fotosensibilizare,
fotoprotectia permanentd cu fotoprotectoare cu
SPF 50 + impotriva radiatiilor ultraviolete de tip
UVA si UVB asociatd cu utilizarea palariilor cu
boruri largi, a ochelarilor cu lentile Intunecate si a
hainelor naturale, largi, care sd acopere cat mai
mult din suprafata corporald, chiar daca trans-
formarea leziunilor pigmentare cutaneo-mucoase
nu a fost raportatd in literatura de specialitate
[1,5,12].
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ultrasound and/or MR-cholangiopancreato-

graphy every 1-2 years starting at the age of

25-30, mammography and/or breast ultrasound

every 1-2 years starting at the age of 25,

transvaginal ultrasound and annual Babes-

Papanicolau test starting at the age of 18, annual

testicular ultrasound starting at the age of 10

years, as well as thoraco-abdominal computed

tomography completed by pelvic MRI with
contrast and CT enterography in selected cases

[1,5,7].

In order to establish the diagnosis of Peutz-
Jeghers syndrome, at least one of the following
diagnostic criteria established by WHO (World
Health Organization) is required [5,24]:

e at least 3 histopathologically-confirmed Peutz-
Jeghers polyps;

e at least one histopathologically-confirmed
hamartomatous polyp associated with
heredocollateral history of Peutz-Jeghers syn-
drome or pathognomonic cutaneo-mucosal
lesions;

e pathognomonic cutaneo-mucous lesions
associated with hereditary Peutz-Jeghers
syndrome.

In the case of the presented patient, the
second WHO diagnostic criteria was fulfilled, so
that the diagnosis of Peutz-Jeghers syndrome
could be established.

The differential diagnosis of Peutz-Jeghers
syndrome includes familial juvenile polyposis,
Cowden syndrome, Bannayan-Riley Ruvalcaba
syndrome, and Laugier-Hunziker syndrome
[7,25].

The management of Peutz-Jeghers syndrome
requires clinical-paraclinical reevaluation accord-
ing to the previously mentioned protocol and
interdisciplinary collaboration for the early detec-
tion of malignant and/or acute gastrointestinal
complications.

Regarding the hygienic-dietary regime and
the rules of prophylaxis, it is indicated to avoid
products that cause photosensitisation, the use of
permanent photoprotection with SPF 50 + photo-
protectors against UVA and UVB ultraviolet
radiation associated with wide-brimmed hats,
glasses with dark lenses and natural, wide
clothes, to cover as much of the body surface as
possible, even if the transformation of the
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raportatd ameliorarea manifestarilor clinice, in
timp ce in alte cazuri a fost constatatd agravarea
bolii in timp si multiple complicatii oncologice
sau chirurgicale gastrointestinale. Prin urmare, s-
a recomandat testarea geneticd a pacientului,
ancheta familiald si testarea genetica a rudelor de
sange si recurgerea la sfat genetic in cazul
descendentilor ce doresc sd procreeze.

Discutii

Evaluarea paraclinicd a pacientilor suspecti
de sindrom Peutz-Jeghers include un set complet
de analize de laborator, testare genetica daca
aceasta este posibild, examen histopatologic al
probelor bioptice prelevate de la pacienti ori de
cate ori existd indicatie, precum si explorari
imagistice complexe efectuate periodic, adaptate
la simptomatologia si manifestirile clinice
individuale.

Examenul histopatologic al pieselor de
biopsie cutanatd prelevate de la pacientii cu
sindrom Peutz-Jeghers evidentiazd cresterea
melaninei din interiorul celulelor bazale si
inmultirea melanocitelor de la nivelul jonctiunii
dermoepidermice [1,4]. La examenul histo-
patologic al polipilor gastrointestinali se remarca
hiperplazia fibrelor musculare netede si model
arborizat de formare a polipilor spre stratul
epitelial, cu formare de insule epiteliale in stratul
muscular, asociatd frecvent cu edem inflamator
cronic al laminei proprii si depozite de mucina
eozinofild la nivelul glandelor dilatate chistic
[5,21,22,23].

Incepand cu varsta de 18 ani, este reco-
mandata efectuarea anuald a urmatoarelor
analize de laborator: hemoleucogramd, probe
hepatice si renale, ionogramd, sideremie, trans-
ferind, capacitatea totald de legare a fierului,
VSH, proteina C reactivd, markeri tumorali —
CEA, CA19-9 si CA125, precum si test de hemo-
ragii oculte [1,5].

Investigatiile imagistice recomandate pacien-
tilor cu sindrom Peutz-Jeghers includ endoscopie
digestiva superioard si inferioara la interval de 1-
3 ani Incepand cu varsta de 12 ani, enteroscopie
cu capsuld video la pacienti simptomatici fara
modificdri decelabile endoscopic, ecografie endo-
scopicd si/sau colangiopancreatografie-RMN la
fiecare 1-2 ani Incepand cu varsta de 25-30 de ani,
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offspring and has a chronic evolution of variable
severity that can change with age, with the
improvement of clinical manifestations having
been reported in some cases, while in other cases
it was found that the disease had aggravated over
time and multiple oncological or surgical
gastrointestinal complications had developed.
Therefore, genetic testing of the patient was
recommended, as well as family investigation,
genetic testing of blood relatives and genetic
counseling for descendents that desired to
procreate.

Discussions

The paraclinical evaluation of patients
suspected of Peutz-Jeghers syndrome includes a
complete set of laboratory tests, genetic testing if
possible, histopathological examination of biopsy
samples taken from patients upon indication, as
well as complex imaging studies performed
periodically, adapted to individual symptoma-
tology and clinical manifestations.

Histopathological examination of skin biopsy
specimens taken from patients with Peutz-
Jeghers syndrome reveals increased melanin
within the basal cells and proliferation of
melanocytes at the dermoepidermal junction
[1,4]. The histopathological examination of
gastrointestinal polyps shows hyperplasia of
smooth muscle fibers and a tree-like pattern of
polyp formation towards the epithelial layer,
with epithelial islands in the muscle layer,
frequently associated with chronic inflammatory
edema of the lamina propria and deposits of
eosinophilic mucin at the level of dilated cystic
glands [5,21,22,23].

Starting from the age of 18, it is recom-
mended to carry out the following laboratory
analyses annually: blood count, liver and kidney
samples, ionogram, sideremia, transferrin, total
iron binding capacity, ESR, C-reactive protein,
tumor markers - CEA, CA19- 9 and CA125, as
well as occult bleeding test [1,5].

Imaging investigations recommended for
patients with Peutz-Jeghers syndrome include
upper and lower gastrointestinal endoscopy
every 1-3 years starting at age 12, video capsule
enteroscopy in symptomatic patients without
endoscopically detectable changes, endoscopic
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Figurile 6, 7 si 8. Aspect histopatologic de polip hamartomatos (hematoxilin-eozind)
Figures 6, 7 and 8. Histopathological aspect of hamartomatous polyp (hematoxylin-eosin)

Totodatd, pacientul a fost informat asupra
determinismului genetic, evolutiei si posibilelor
complicatii ale sindromului Peutz-Jeghers, mai
exact asupra faptului ca suferd de o afectiune
transmisibild la descendenti, cu evolutie cronics,
de o severitate variabild care se poate modifica
odatd cu naintarea in varsts, in unele cazuri fiind

as well as to perform periodic dermatological,
gastroenterological and surgical reevaluations.

At the same time, the patient was informed
about the genetic determinism, evolution and
possible complications of Peutz-Jeghers syn-
drome, more precisely about the fact that he
suffers from a disease that can be passed on to
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accelerarea vitezei de sedimentare
a hematiilor (VSH 45 mm/h).

In urma efectuarii anamnezei
si a examenului clinic obiectiv, a
fost stabilit diagnosticul de pre-
zumtie de sindrom Peutz-Jeghers,
iar pacientul a fost iIndreptat
cdtre serviciul de chirurgie gene-
rald In vederea investigdrii clinico-
paraclinice si instituirii unui trata-
ment de specialitate.

Colonoscopia pana la valvula
ileo-cecald a evidentiat polipoza
colonicd cu aspect suspect de
degenerare malignd, astfel incat au
fost efectuate examen CT toraco-
abdominal si RMN pelvin cu sub-
stantd de contrast, prin inter-
mediul carora nu a fost elucidata

etlologla 1€Zlun110r decelate CO- Figura 5. Piesdid de Sigmuidectamie/

lonoscopic, insd au fost excluse alte
afectiuni evolutive organice.

Prin urmare, pacientului i s-a
propus o abordare terapeuticd

sectionatd — polipozd colonicd si

hipertrofia unor falduri ale mucoasei  which the etiology of the lesions

colonice la pacient cu sindrom
Peutz-Jeghers

syndrome  with leukocytosis
(10,650/ul) without changes in the
leukocyte formula and an accele-
rated erythrocyte sedimentation
rate (ESR 45 mm/h).

Following the anamnesis and
the objective clinical examination,
the presumptive diagnosis of
Peutz-Jeghers syndrome was
established, and the patient was
referred to the general surgery
service for clinical-paraclinical
investigation and establishment of
a specialized treatment.

Colonoscopy up to the ileocecal
valve revealed colonic polyposis
with an aspect suspicious of
malignant degeneration, so that a
thoracoabdominal CT examina-
tion and pelvic MRI with contrast
substance were performed, through

detected upon colonoscopy was
not elucidated, although other

chirurgicald la indicatia comisiei  Figure 5. Sectioned sigmoidectomy  pathologic alterations were excluded.

multidisciplinare formata din
medic oncolog, chirurg de chi-
rurgie generald si medic gastro-
enterolog. Pacientul a beneficiat de
rezectie sigmoidiand cu anasto-
mozad colorectald T-T laparoscopicd
(figura 5) fara incidente si accidente intra-
operatorii, cu o evolutie postoperatorie favo-
rabila si lipsitd de complicatii.

Examenul histopatologic al materialului
bioptic a confirmat diagnosticul de polipi
hamartomatosi in cadrul sindromului Peutz-
Jeghers (figurile 6, 7 si 8).

Pacientul s-a externat in curs de vindecare
chirurgicald, cu stare generald bund, echilibrat
hemodinamic si cardiorespirator, cu recoman-
darile de a opri fumatul si de a respecta un regim
igienodietetic hiposodat, hipolipidic si bogat in
fibre, de a consuma minim 2 litri de lichide/zi, de
a utiliza fotoprotectie permanentd, de a evita
expunerea la radiatii UV, intemperii si infectii
intercurente, traumatismele si stresul psiho-
emotional, precum si de a efectua reevaluare
periodicd dermatologicd, gastroenterologica si
chirurgicald.
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specimen — colonic polyposis and

hypertrophy of some folds of the

colonic mucosa in a patient with
Peutz-Jeghers syndrome

Therefore, the multidisciplinary
committee consisting of an onco-
logist, a general surgeon and a
gastroenterologist proposed a sur-
gical therapeutic to the patient. The
patient underwent laparoscopic sigmoid re-
section with T-T colorectal anastomosis (figure 5)
without intra-operative incidents and accidents,
and with a favorable postoperative evolution
lacking complications.

Histopathological examination of the
biopsy material confirmed the diagnosis of
hamartomatous polyps in Peutz-Jeghers
syndrome (images 6, 7 and 8).

The patient was discharged in surgical recovery,
hemodynamically and cardio-respiratory stable,
with a good physical condition and with
recommendations to stop smoking and to abide
by a low-sodium, hypolipidemic and fiber-rich
hygiene-dietary regime, to consume at least
2 liters of liquids/day, to use permanent photo-
protection, to avoid exposure to UV radiation,
adverse climatic conditions and intercurrent
infections, trauma and psycho-emotional stress,
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Figura 1, Figura 2 — Sindrom Peutz-Jeghers, aspect macroscopic (1) si dermatoscopic (2) - macule hiperpigmentare labiale
Figures 1 and 2. Peutz-Jeghers syndrome, macroscopic (1) and dermatoscopy (2) appearance - labial hyperpigmented

Figura 3, Figura 4 — Sindrom Peutz-Jeghers - macule hiperpigmentare labiale si ale mucoasei bucale
Figures 3 and 4. Peutz-Jeghers syndrome - hyperpigmented macules of the lips and oral mucosa

abdomen suplu, elastic, mobil cu respiratia,
discret dureros difuz spontan si la palpare
(accentuat in fosa iliacd stangd), afirmativ
tulburdri de tranzit intestinal de tip alternanta
diaree-constipatie cu predominanta constipatiei,
fara semne de iritatie peritoneald. In rest,
examenul clinic general a fost in limite normale.

In ceea ce priveste analizele de laborator,
hemoleucograma completa a evidentiat sindrom
biologic inflamator cu leucocitoza (10.650/pl)
fara modificarea formulei leucocitare si cu

the digestive system revealed a supple median
post-laparotomy scar, a supple and elastic
abdomen mobile with breathing, discreetly
painful both spontaneously and upon palpation
(diffusely and accentuated in the left iliac fossa),
affirmative irregular bowel habits with diarrhea-
constipation alternation with predominance of
constipation, and without signs of peritoneal
irritation. Otherwise, the general clinical exa-
mination was within normal limits.

Regarding laboratory analyses, the complete
blood count showed biological inflammatory
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mortalitate crescute In cadrul acestei categorii de
pacienti pentru care s-a estimat un risc de 81-93%
de transformare a polipilor in adenocarcinoame
gastrointestinale, cu mentiunea cd aproximativ
48% dintre cazurile de degenerare maligna tind
sd se producd pand la varsta de 57 de ani
[1,3,19,20]. Totodatd, sindromul Peutz-Jeghers
este asociat cu un risc crescut de tumori
pancreatice, carcinoame papilare tiroidiene,
cancer mamar, tumori genitale (cervicale, uterine,
ovariene, testiculare de tip Sertoli asociate cu
ginecomastie) si tumori pulmonare [1,2,3,4,5,6,7].

Caz clinic

In lucrarea de fatid prezentim cazul unui
pacient in varstd de 53 de ani, din mediul rural,
afirmativ cunoscut cu enterectomie segmentard
in jurul varstei de 30 de ani pentru polipoza
intestinald (nu prezintd documente doveditoare),
precum si cu hipertensiune arteriald esentiala
(TAs max = 160 mmHg) in tratament cu perin-
dopril/indapamida 5/1.25 mg 1 cp/zi, care a so-
licitat consult dermatologic pentru multiple
leziuni hiperpigmentare periorale si ale mucoasei
bucale afirmativ in evolutie din copildrie.

Pacientul neagd antecedentele heredoco-
laterale semnificative.

In privinta stilului de viata si regimului
igieno-dietetic, de retinut ca pacientul este
fumator (30 PA), consumd cafea si ocazional,
alcool si nu lucreaza in mediu toxic.

La examenul clinic dermatologic au fost
remarcate multiple macule maronii-negricioase
ovalare sau neregulate, bine delimitate, cu
dimensiuni intre 0.2-1 cm, localizate la nivelul
mucoasei bucale si labial, predominant afectand
buza inferioard (Figurile 1, 3, 4). La dermato-
scopie s-a observat o retea pigmentard relativ
omogend, cu zone mai palide ce prezinta
granulatii punctiforme si o regiune mai intens
coloratd periferica, cu multiple globule pigmen-
tare confluate (Figura 2).

La examenul clinic general s-a constatat
torace cifotic, murmur vezicular prezent bilateral,
indsprit, fard raluri, matitate cardiaca crescutd de
volum, zgomote cardiace ritmice, fara sufluri
valvulare, TA = 130/90 mmHg, AV = 68 bpm.
Examenul clinic al aparatului digestiv a evi-
dentiat cicatrice post-laparotomie mediand supld,
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increased morbidity and mortality in this
category of patients for which there has been
estimated an 81-93% risk of polyps transforming
into gastrointestinal adenocarcinomas, with the
mention that approximately 48% of cases of
malignant degeneration tend to occur by age 57
[1,3,19,20]. At the same time, Peutz-Jeghers
syndrome is associated with an increased risk of
pancreatic tumors, thyroid papillary carcinomas,
breast cancer, genital tumors (cervical, uterine,
ovarian, testicular Sertoli tumors associated with
gynecomastia) and lung tumors [1,2 ,3,4,5,6,7].

Clinical Case

In the current paper we present the case of a
53-year-old patient of rural provenience, affir-
matively known to have undergone segmental
enterectomy around the age of 30 for intestinal
polyposis (no supporting documents) and that is
suffering from essential hypertension (TAs max =
160 mmHg) in treatment with perindopril/-
indapamide 5/1.25 mg 1 cp/day, who requested
a dermatological consultation for multiple
hyperpigmented lesions of the perioral area and
oral mucosa, affirmatively evolving since
childhood.

The patient denies significant heredocol-
lateral history.

Regarding lifestyle and hygienic-dietary
regime, it should be noted that the patient is a
smoker (30 PY), consumes coffee and alcohol,
occasionally, and does not work in a toxic
environment.

Upon dermatological clinical examination,
there could be observed multiple oval or
irregular brownish-black well-defined macules
with sizes between 0.2 - 1 cm, located on the oral
mucosa and lips, predominantly affecting the
lower lip (figure 1,3,4). Dermoscopy revealed a
relatively homogeneous pigment network with
paler areas showing punctate granulations and a
more intensely colored peripheral region with
multiple confluent pigment globules (Figure 2).

The general clinical examination showed a
kyphotic thorax, a bilaterally present vesicular
murmur with a rough tonality and without rales,
an increased cardiac dullness, rhythmic heart
sounds without valvular murmurs, BP = 130/90
mmHg, AV = 68 bpm. The clinical examination of




