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ANNOTATION

Ikram  Agountaf. Optimizing the use of  topical retinoids
in Moroccan patients with acne. — The manuscript. — National University of Phar-
macy of Ministry of Healthcare of Ukraine, Kharkiv, 2023.
In the qualification work practical recommendations to improve medication adher-
ence in type acne patients are developed.
The conditions of rational use of retinoids, alternative ways of increase of efficien-
cy and safety of therapy of patients and ways of increase of quality of life of pa-
tients with acne are offered.
Qualification work is presented on 42 pages of typewritten text, consists of sum-
mary, introduction, 3 chapters, conclusions, references. The work is illustrated
with 11 tables, 4 figures. The list of references contains 50 resources.
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and safety of therapy, quality of life
AHOTAIIA

Ikpam Aryntad. Ontumizailisi 3aCTOCYBaHHSI TOMIYHUX PETUHOIIB Y MAPOKKAHCh-
KHX TalI€HTIB 3 akHe. — Ha npaBax pykonucy. — Hanionansauii (hapManieBTUHUHUAN
yHiBepcuteT MO3 Ykpainu, Xapkis, 2023.
VY kBanmiikaniiHii podoTi po3po0JIEeHO MpaKTUYHI PEKOMEHJalli 1I0JI0 MOoKpa-
HICHHS IPUXUIBLHOCTI A0 JIKyBaHHS XBOPHUX Ha aKHE.
3anponoHOBaHO YMOBH palllOHATBLHOTO BUKOPUCTAHHS TOMIYHUX PETUHOIIB, ajlb-
TEpHATUBHI LUISXU MIABUIICHHS €(EKTHUBHOCTI Ta O€3meKkH Tepanii XBOpHX Ta
IUISIXY TABUIIEHHS SIKOCT1 )KUTTSI XBOPUX Ha aKHE.
KBamiikamiitna pob6ota BukianeHa Ha 42 CTOpIHKAaX MAIIMHOMMCHOTO TEKCTY,
CKJIQJAEThCS 3 PE3IOME, BCTYILY, 3 PO3/LIiB, BUCHOBKIB, COUCKY JiTepaTypu. Po6o-
Ta npoutocTpoBana 11 tabmuisimu, 4 pucynkamu. Criucok JitepaTtypu MicTUTh 50
HaliMEHYBaHb.

Kntouoei cnosa: mpuXWIbHICTh, aKHE, TOIIYHI PETUHOIAN, MEIUYHI MpaIliB-

HUKH, €(PEKTUBHICTH Ta Oe3MeKa Tepartii, SKICTh KUTTS
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INTRODUCTION

Relevance of the topic. Acne has been a known skin condition since ancient
times, but it was not until the 19th century that it was identified as a distinct medi-
cal issue. The term «acne» is derived from the Greek word «acme», which means
«peak» or «pointy. It is a prevalent skin disorder, with its incidence peaking during
adolescence and early adulthood, affecting approximately 85% of individuals be-
tween the ages of 12 and 24. Although commonly associated with teenagers, acne
can affect individuals of any age, though it becomes less frequent as one grows
older. Nevertheless, more than a quarter of women and 12% of men in their 40s re-
port experiencing acne. Acne is one of the most common reasons adult women be-
tween the ages 20 to 40 come to the dermatology clinic is for acne. Clinical trial
data revealed that approximately 50% of women in their 20s, 33% of women in
their 30s, and 25% of women in their 40s suffer from acne. The good news is there
are many treatment options available to help [15, 16, 26, 43].

Acne vulgaris is a persistent skin condition that affects the pilosebaceous
unit and results from blockages in the hair follicles. The blockages are caused by
four abnormal processes, namely, increased sebum production due to androgen ac-
tivity, accumulation of protein keratin causing the formation of comedones, colo-
nization of the hair follicle by Cutibacterium acnes (C. acnes) bacteria, and the lo-
cal release of pro-inflammatory chemicals in the skin. The development of acne
begins with the formation of a plug called a microcomedone, which results mainly
from the excessive growth, reproduction, and accumulation of skin cells within the
hair follicle. In normal skin, dead skin cells exit the pore of the hair follicle and
reach the skin's surface. However, in acne-prone skin, the increased production of
sebum causes the dead skin cells to stick together, leading to the accumulation of
debris and blockage of the hair follicle, forming a microcomedone. The presence
of C. acnes biofilm within the hair follicle exacerbates this process. If the micro-
comedone is close to the skin's surface, the melanin pigment is exposed to air, oxi-

dizes, and turns dark, resulting in a blackhead or open comedo. On the other hand,
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if the microcomedone is deep within the hair follicle, it leads to the formation of a
closed comedo or whitehead [28].

Treatments for acne are available, including lifestyle changes, medications,
and medical procedures. Reducing the intake of simple carbohydrates, such as sug-
ar, may help reduce the occurrence of acne. Topical treatments such as azelaic ac-
id, benzoyl peroxide, and salicylic acid are commonly used to treat acne on the af-
fected skin. Antibiotics and retinoids are also available in formulations that can be
applied topically or taken orally. However, prolonged use of antibiotics may result
in antibiotic resistance. Certain types of birth control pills can help prevent acne in
women. Isotretinoin pills are typically prescribed for severe acne due to the poten-
tial for significant side effects. Some medical professionals recommend early and
aggressive treatment of acne to minimize its long-term impact on individuals [19].

Topical retinoids are considered a key component of acne treatment as they
can eliminate mature comedones, reduce the formation of microcomedones, and
have anti-inflammatory effects. In the United States, first-generation retinoid tret-
inoin (all-trans retinoic acid) and third-generation polyaromatics, such as adapa-
lene and tazarotene, have been approved by the FDA for the treatment of acne. In
Canada and Europe, topical tretinoin, isotretinoin (13-cis retinoic acid), and adapa-
lene are accredited for the same purpose. Topical retinoids have a positive safety
profile that differs from the toxicity associated with their systemic counterparts.
During the initial treatment phase, local side effects such as erythema, dryness,
itching, and stinging frequently occur. The effects vary depending on the formula-
tion, skin type, frequency and method of application, use of moisturizers, and envi-
ronmental factors such as sun exposure or temperature. Due to their broad anti-
acne activity and safety profile, topical retinoids are a suitable first-line treatment
for most types of non-inflammatory and inflammatory acne. They can also be used
as long-term medications to maintain remission after discontinuing initial combi-
nation therapy, without the risk of inducing bacterial resistance [12, 29].

Topical retinoids are the drugs of choice for the treatment and maintenance

therapy of patients with mild-to-moderate acne vulgaris. They can be used alone or
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in combination with benzoyl peroxide and either topical or oral antibiotics, de-
pending on the severity of the acne. Oral antibiotics are effective for inflammatory
acne that does not respond to topical therapy. However, neither topical nor oral an-
tibiotics should be used as the sole treatment. Women with acne may benefit from
oral contraceptives and/or spironolactone. Severe, extensive, nodular acne vulgaris
IS best treated with oral isotretinoin. However, it is also commonly used in moder-
ate cases where there is evidence of scarring, significant acne-related emotional
distress, or where other treatment options have failed [17, 30].

The aim of the study. The aim of the thesis is optimizing the use of topical
retinoids in Moroccan patients with acne.

The objectives of the study. Objectives of the work are the following:
1. To investigate the Epidemiology and pharmacoepidemiology of acne.
2. To investigate approaches to acne treatment in modern dermatology practice.
3. To study the opinion and beliefs of dermatologists concerning efficiency criteria
and essential factors of treatment of acne.
4. To study the opinion and beliefs of patients with acne concerning efficiency cri-
teria and essential factors of the use of topical retinoids.
5. To develop practical recommendations for healthcare professionals (doctors and
pharmacists) to increase the efficiency of treatment of acne.

Object of research: pharmacotherapy of acne.

Subject of research: medication adherence in patients with acne, effective-
ness and safety of treatment.

Research methods. Questionnaire for pharmacy visitors with acne; statisti-
cal (using the program «Statistica 6.0», Student's t-test).

Structure and scope of qualification work. Qualification work is presented
on the 42 pages of typewritten text, consists of summary, introduction, 3 chapters,
conclusions, references. The work is illustrated with 14 tables, 4 figures. The list of

literature contains 50 references.



CHAPTER 1
MODERN PRESENTATION ABOUT ACNE,
APPROACHES TO TREATMENT (LITERATURE REVIEW)

1.1 Epidemiology and pharmacoepidemiology of acne

Acne, also known as acne vulgaris, is a prevalent condition that can lead to
various negative outcomes and expenses. Some of these consequences include
physical discomfort, scarring, emotional and psychological distress, impact on em-
ployment, and the possibility of mental health issues such as depression and sui-
cidal thoughts. Identifying individuals who are susceptible to these consequences
can aid in decreasing the overall negative effects associated with acne [11, 25, 27].

From the mid to late 20th century, the majority of epidemiological studies on
acne were performed in the United states of America and the UK. The largest of
these was a population-based study of over 20 000 Americans whose acne was
evaluated by dermatologists or residents. Similar smaller studies were performed
in the UK. with approximately 1/10 the sample size. Studies from that era demon-
strated that the age of peak incidence for acne was the late teens, with progressive
reduction in prevalence with increasing age. Male patients were more frequently
affected, particularly with more severe forms of acne. Seminal studies on adoles-
cent maturation and acne included longitudinal studies in American schoolchil-
dren. These showed that the prevalence and severity of acne increased with puber-
tal maturation and that comedonal acne predominated in preteens, with increasing
inflammatory acne developing during the teen years [6].

Over the past decade, the typical age range for individuals with acne has ris-
en from 20.5 years to 26.5 years old. Research has revealed that acne may increase
the likelihood of experiencing depression. Severe depression is twice as common
in people with acne, with 11% being affected compared to those without acne. Ad-
ditionally, a study found that 96% of individuals with acne have reported feeling

depressed due to their condition. This has caused 46% to develop self-esteem is-
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sues related to their complexion, and 31% to withdraw from social activities and
remain at home [44].

Till 2010, acne affected approximately 650 million people, or about 9.4% of
the population. It affects nearly 90% of people in Western societies during their
teenage years, but can occur before adolescence and may persist into adulthood.
While acne that first develops between the ages of 21 and 25 is uncommon, it affects
54% of women and 40% of men older than 25 years of age and has a lifetime preva-
lence of 85%. About 20% of those affected have moderate or severe cases. It is
slightly more common in females than males (9.8% versus 9.0%). In those over 40
years old, 1% of males and 5% of females still have problems [31, 45].

Acne rates seem to be lower in rural societies. Although some studies
have found that it affects people of all ethnicities, there are reports that acne may
not occur in non-Westernized populations such as those in Papua New Guinea and
Paraguay. In the United States, acne affects 40-50 million people (16%), while in
Australia, it affects approximately 3-5 million (23%). Severe acne is more com-
mon in people of Caucasian or Amerindian descent than in those of African de-
scent. This information is from the source cited in the article.

In 2019, acne vulgaris was responsible for 4.96 million (95% CI 2.98-7.85)
DALYs, of which 3.52 million (95% CI 2.11-5.64) occurred in the 15-49 year age
group. In the 10-24 year age group, acne was the 27th most common cause of in-
creasing DALY in 1990, accounting for 1.1% of DALYS, and rising to the 19th
position in 2019, accounting for 1.6% of DALY's. Acne can have a significant im-
pact on quality of life and mood, leading to an increased risk of anxiety, depres-
sion, and suicidal thoughts among those affected.

Types of acne [20, 36]:

Non-inflammatory acne, which consists of blackheads and whiteheads, typ-
ically does not cause inflammation or swelling and is often treated successfully
with over-the-counter (OTC) products. Salicylic acid is a common OTC treatment
for acne, but it is most effective for non-inflammatory acne as it exfoliates the skin

and removes dead skin cells that can lead to blackheads and whiteheads.



9

Blackheads, or open comedones, occur when a pore becomes clogged by a
combination of sebum and dead skin cells, but the top of the pore remains open de-
spite the blockage, resulting in the characteristic black color on the surface.

Whiteheads, or closed comedones, can also form when a pore is clogged by
sebum and dead skin cells, but in this case, the top of the pore closes up, resulting
in a small bump on the skin's surface. Whiteheads are more challenging to treat
since the pores are already closed, but products containing salicylic acid can be
helpful. For comedonal acne, topical retinoids provide the best results, with adapa-
lene (Differin) being an OTC option. If OTC treatments are not effective, stronger
topical retinoids are available with a prescription from a dermatologist.

Inflammatory acne, characterized by red and swollen pimples, can be caused
by a combination of sebum, dead skin cells, and bacteria clogging up the pores. In-
fection deep beneath the skin can also lead to painful acne spots that are difficult to
eliminate. Benzoyl-peroxide-containing products can help to reduce swelling and
bacteria within the skin, as well as removing excess sebum. Oral or topical antibi-
otics may also be prescribed by a doctor to treat inflammatory acne, along with
topical retinoids for papules and pustules [46].

Papules are hard, clogged pores that are tender to touch, they occur when the
walls surrounding the pores break down from severe inflammation. The skin
around these pores is usually pink.

Pustules can also form when the walls around the pores break down. Unlike
papules, pustules are filled with pus. These bumps come out from the skin and are
usually red in color. They often have yellow or white heads on top.

Nodules: unlike pustules and papules, nodules are deeper underneath the
skin. when clogged, swollen pores endure further irritation and grow larger. Be-
cause nodules are so deep within the skin, they can’t be typically treated at home.

Prescription medication is necessary to help clear these up. The doctor or
dermatologist will likely prescribe the oral medication isotretinoin.

Cysts: can develop when pores are clogged by a combination of bacteria, se-

bum, and dead skin cells. The clogs occur deep within the skin and are further be-
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low the surface than nodules. These large red or white bumps are often painful to
the touch, and their formation usually results from a severe infection. This type of
acne is also the most likely to scar [47].

To summarize, these findings provide an updated assessment of the increas-
ing public health burden posed by acne around the world. Acne vulgaris, and the
scars it leaves, can lead to significant social and academic challenges that may per-
sist into adulthood. In fact, during the Great Depression, it was noted that young
men with acne had difficulty securing employment. Prior to the 1930s, acne was
often dismissed as a minor issue affecting middle-class girls, as it was not a fatal
disease like smallpox or tuberculosis. Additionally, it was considered a feminine
issue since boys were less likely to seek medical attention for it. During World
War I, soldiers stationed in tropical climates developed such severe and wide-
spread tropical acne that many were deemed medically unfit for duty.

Severity of acne [34]:

Grade 1 (mild): Mostly whiteheads and blackheads, with a few papules and
pustules.

Grade 2 (moderate or pustular acne): Multiple papules and pustules, mostly
on the face.

Grade 3 (moderately severe or nodulocystic acne): Numerous papules and
pustules, along with occasionally inflamed nodules. Your back and chest may also
be affected.

Grade 4 (severe nodulocystic acne): Numerous large, painful and inflamed
pustules and nodules.

Topical treatments offer the benefit of targeting the affected area directly, re-
sulting in lower systemic absorption and increased exposure of the pilosebaceous
units to the treatment. Nevertheless, a significant drawback of anti-acne topical
products is skin irritation. These products are accessible in different formulations,
such as creams, gels, lotions, solutions, and washes, for topical application [21, 22].

For mild acne, topical retinoids or a range of other treatments such as azelaic

acid, salicylic acid, and benzoyl peroxide are commonly used. In cases of mild to
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moderate inflammatory acne, topical anti-inflammatory agents and antibiotics can
be effective. Topical anti-acne medications target various pathophysiological fac-
tors, and some of the commonly used treatments will be discussed below.

Retinoids Topical retinoids can be used as monotherapy for inflammatory
acne, as a maintenance treatment or in combination with more severe forms of ac-
ne. They are effective in controlling the formation of microcomedones, reducing
the development of lesions and existing comedones, decreasing sebum production,
and normalizing epithelial desquamation. By targeting microcomedones, they sup-
press comedone formation and may also exhibit anti-inflammatory properties.

As suggests Gollnick and Krautheim:

1). the use of topical retinoids is vital for maintenance treatment;

2). retinoids can repair the scarring and hyperpigmentation of the skin;

3). this class of drugs should be first choice of treatment for most of the acne
types;

4). when combined with topical antimicrobials it is more effective in in-
flammatory acne. A common side effect during the first few weeks of topical ret-
inoid treatment is a flare up of acne. This should, however, be clear as the patient
continues with the treatment. Only some of the most common topical retinoids
(i.e., tretinoin, adapalene and tazarotene) used in acne treatment will be discussed”

Tretinoin, a type of vitamin A, is a common comedolytic agent used in acne
treatment to regulate epithelial desquamation, which helps prevent pilosebaceous
unit blockage. It also exhibits anti-inflammatory properties and has been a topical
treatment for acne for more than 30 years [5].

Adapalene, a synthetic retinoid analogue, is primarily used as a first-line top-
ical retinoid treatment for Acne. It normalizes follicular epithelium cell differentia-
tion and prevents comedone formation. Additionally, it has anti-inflammatory ef-
fects on acne lesions.

Tazarotene, a synthetic acetylenic pro-drug, is converted to tazarotenic acid
in keratinocytes and is one of the newer retinoids used in acne treatment. It affects

keratinocyte differentiation and proliferation in epithelial tissue and may have anti-
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inflammatory properties. It is considered a second-line treatment after no response
was observed with previous tretinoin or adapalene treatment due to its potential to
cause skin irritation in acne patients [48].

Other topical treatments used for acne, such as for example chemical peels,
benzoyl peroxide, dapsone, etc. will be discussed in the following section.

Salicylic acid is a keratolytic agent that works by dissolving the intercellular
cement that holds the epithelial cells together. It has a minor anti-inflammatory ef-
fect and can enhance penetration of certain substances. It is found in various over-
the-counter acne treatment products.

Chemical peels (AHA and BHA), which involve the removal of the epider-
mis, use alpha-hydroxy acids (such as glycolic and lactic acid) and beta-hydroxy
acids (such as salicylic acid) to stimulate re-epithelization and skin rejuvenation.
Chemical peels can reduce hyperpigmentation and superficial scarring of the skin,
but are considered a complementary treatment rather than a first-line option.

Benzoyl peroxide is a topical disinfectant that also works as a comedolytic
and antibacterial agent, with no effect on sebum production. It releases free radical
oxygen, which degrades bacterial proteins and is effective against P. Acnes [18, 33].

Azelaic acid inhibits protein synthesis of P. acnes, and has bacteriostatic, an-
ti-inflammatory, antioxidant and anti-keratinizing properties. It has not shown bac-
terial resistance and may be more effective when used with clindamycin, benzoyl
peroxide or alpha-hydroxy acids.

Sulfur has mild keratolytic and bacteriostatic properties, but its use in acne
treatment has decreased due to its unpleasant odor. It breaks down keratin in the
skin and has activity against P. acnes.

Hydrogen Peroxide, a study by Tung et al. has shown that a regimen based
on hydrogen peroxide for treating mild-to-moderate acne compared well with a
regimen based on benzoyl peroxide in terms of cosmetic acceptability, efficacy and
safety.

Niacinamide (nicotinic acid) is an active amide of vitamin B3 and is com-

posed of niacin and its amide. It inhibits sebocyte secretions, resulting in less se-
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bum production which reduces the oiliness of the skin. In addition to having anti-
inflammatory properties which have proved to be beneficial in pustular as well as
papular acne. 4% niacinamide has shown significant improvements to acne all over
the world [13].

Topical corticosteroids are possible to use under specific circumstances,
such as very inflammatory acne. The treatment period should be short and proof of
their efficiency should still be determined.

Triclosan, an antibacterial antiseptic, can effectively treat acne without caus-
ing bacterial resistance or any expected adverse effects when used as directed.

Sodium sulfacetamide, a sulfonamide antibacterial, inhibits DNA synthesis
by competitive antagonism of PABA, and is active against various gram-positive
and gram-negative organisms. It is typically only used when other topical agents
cannot be tolerated by patients. Dapsone has both antibacterial and anti-
inflammatory properties, although its exact mechanism of action against acne is
not fully understood. Dapsone gel (5%) can reduce both inflammatory and non-
inflammatory acne lesions, and is a cost-effective option for acne treatment in de-
veloping countries, but is not recommended as a first-line therapy [49].

Oral systemic treatment is required when acne is resistant to topical treat-
ment or if it manifests as nodular lesions or leaves scarring. This form of treatment
is also preferred for treating inflammatory lesions and preventing social and psy-
chological distress caused by acne. The most common forms of systemic treatment
include isotretinoin, oral antibiotics, and hormonal agents.

Acne is a common inflammatory skin disease that can cause significant dis-
tress for those affected by it. Extensive research has been conducted on the disease
itself and available treatment options. The goal of acne therapy is to target the four
pathogenic factors responsible for the condition. This review covers various treat-
ment options for acne, including topical and systemic therapies, CAM, and physi-
cal treatments. However, due to P. acnes resistance to available antibiotics and in-
dividual patient differences, ongoing research in this field will always be neces-

sary.
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1.2. Approaches to acne treatment in modern dermatology practice

The major components of the treatment of acne are [7, 9, 14]:

1. Diet (combined with exercise if possible)

2. Topical

3. Systemic

4. Complementary and Alternative Medicines (CAM)

Types of topical retinoids are presented in table 1.1.

Principles Underlying the AACE/ACE Algorithm [35]:

Lifestyle, dietary changes are recommended in the management of acne, re-
cent research suggests that diets with a high glycemic index (Gl), which quickly
raise blood sugar levels, may have a connection with acne. There is some evidence
indicating that specific types of dairy, such as skim milk, may also impact the de-
velopment of acne.

The main goal of acne treatment is to control and treat existing acne lesions,
prevent permanent scarring as far as possible, limit the duration of the disorder and
to minimize morbidity. It is important to educate the patient on the goal of prevent-
ing new acne lesions while promoting the healing of current ones. Additionally,
patients should be informed that it can take anywhere from 3 to 6 weeks before
visible improvement is observed [3, 37].

When determining a treatment plan for acne, it is crucial to consider various pa-
tient-specific factors, including their current medical condition, disease status, severity of

lesions, endocrine history, and preferred treatment approach, be it oral or topical.
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Table 1.1

Retinoids

Trade name/

Plasma Indica- Contra- : :
(Mono- : : o Side effects Available
therapy) half-life tions indications formulations
Stieva-A® cream
(tretinoin 0.01%,
0.025%, 0.05%)
: Retin-A® cream
L Hypersensi- I
gﬁf,'[?; r:g Normally | , . tivity to tret- | Irritation, gre‘iﬂ]nﬂg 835%)
retinoic ac- plresent n Vulgaris inoin local (tretinoin
id) plasma Eregr_lancy dryness 0.025%)
ursing Retin-A Micro®
gel
(tretinoin 0.04%,
0.1%)
Hypersensi-
tivity e @
Patients with | Irritation Differin® el
(adapalene 0.1%,)
7-51 cezema, Erythema | bitferin® cream
Adapalene | hours Acne seborrh_e_lc Peelln_g of (Adapalene
(gel) Vulgaris | dermatitis the skin 0.1%)
Pregnan- Local e ®
cy/Planning | dryness Differin XP* gel
10 become (Adapalene 0.3%)
pregnant
Irritation of
Hypersensi- | skin Tazorac® cream
18 hr Elaqye_ gvity Local dry- g%zsa};otgnf(y)
soriasis | Pregnan- ness .05%, 0.1%
Tazarotene éc;rsam, Acne cy/Planning | Erythema | Tazorac® gel
Vulgaris | to become Pruritus (tazarotene
pregnant Worsening | 0.05%, 0.1%)
of psoriasis
Hypersensi-
tivity
Patients with
' Acne ggégrrrr]ﬁ’ei c Irritation of Aklief® cream
Trifarotene | 2-9 hours Vulgaris | dermatitis skln_ (trifarotene
Pregnan- Pruritus 0.0005%)
cy/Planning
to become
pregnant
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Acne treatment can be administered either topically or systemically, with the
latter involving the use of oral drugs. Alternative options include non-drug treat-
ments like optical therapy. However, a combined treatment that addresses multiple
mechanisms involved in the pathogenesis of acne is typically more effective. The
patient's response to treatment should be carefully monitored, and the regimen ad-
justed accordingly as their clinical condition improves [10, 23].

Benzoyl peroxide alone or in combination is used with topical antibiotics for
mild acne, in combination with topical retinoids or systemic antibiotic therapy for
moderate to severe acne.

Retinoids as monotherapy in primarily comedonal acne or in combination
with topical or oral antimicrobials in mixed/primarily inflammatory acne

Topical dapsone 5% gel for inflammatory acne, particularly in adult females,

Azelaic acid for post-inflammatory pigmentation

Other points of note [24, 50]:

e Benzoyl peroxide does not confer bacterial resistance

e Topical antibiotics are NOT recommended as monotherapy due to risk of
bacterial resistance

e Combination therapy should be used in the majority of acne patients to tar-
get different aspects of acne pathogenesis

e Patients should be counseled on pregnancy risks when starting a retinoid or
if a female patient desires pregnancy

e The topical therapy of acne in children under the age of 12 years with FDA-
approved products has expanded

e Benzoyl peroxide 2.5%/adapalene 1% gel —ages 9 and up

e Tretinoin 0.05% micronized gel — ages 10 and up

e The use of topical maintenance regimens after oral antibiotic therapy cannot
be overemphasized

e Topical therapies can accomplish continued efficacy months after discontin-
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uation of systemic antibiotics.

Topical retinoids play a crucial role in managing acne due to their ability to
act against comedones and microcomedones, as well as provide direct anti-
inflammatory effects. The substances approved for acne treatment include tretinoin
(all-trans-retinoic acid), isotretinoin (13-cis retinoic acid), and the synthetic third-
generation polyaromatic retinoids adapalene and tazarotene (the latter being ap-
proved for acne treatment in the US only). Retinaldehyde is also used in cosmetic
preparations for acne. All topical retinoids are effective as standalone agents in
mild to moderate acne, but differ in their efficacy and tolerability. Tazarotene 0.1%
iIs more effective than tretinoin 0.025% or 0.1% microsphere gel or adapalene
0.1% gel or cream. Adapalene 0.1% is equally effective as tretinoin 0.025% or tret-
inoin microsphere 0.1% gel or tretinoin 0.05% cream or isotretinoin 0.05% gel.
Adapalene 0.1% gel is better tolerated than tazarotene 0.1% gel, tretinoin 0.025%
and 0.05% gel, tretinoin 0.05% cream, tretinoin microsphere 0.1% gel, or isotret-
inoin 0.05% gel.

The safety profile of topical retinoids differs from their systemic counter-
parts, and mainly relates to local adverse effects such as erythema, dryness, itch-
ing, and stinging. The currently available evidence supports the use of topical ret-
inoids in most types of acne, including maintenance treatment [38].

Monotherapy:

A study was made to assess the efficacy of topical retinoids as monothera-
py in inflammatory acne.

A retrospective, investigator-blinded, vehicle-controlled, photographic as-
sessment study was conducted by five investigators to evaluate the effectiveness of
topical retinoids as monotherapy in treating inflammatory acne. The study in-
volved rating pretreatment and posttreatment photographs of patients who had par-
ticipated in 12- or 15-week double-blind comparisons of tazarotene 0.1% gel,
adapalene 0.1% gel, tretinoin 0.1% microsponge, tretinoin 0.025% gel, and
tazarotene 0.1% cream (vehicle) on a 7-point acne severity scale. A posttreatment

increase or decrease of 1 grade was considered clinically meaningful, while an in-
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crease or decrease of >2 grades was considered a more significant measure of im-
provement. The global response to treatment was also rated on a 7-point scale,
with a posttreatment increase of >2 grades considered clinically relevant improve-
ment.

The study included 577 patients (approximately 52% women and 48% men,
with a mean age of 18-20 years), and each of the five investigators rated photo-
graphs of all patients, resulting in a total of 2885 evaluations. In addition, 20 con-
trol patients were evaluated daily. The treatment groups consisted of tazarotene
(252 patients, 1260 evaluations), adapalene (178 patients, 890 evaluations), tret-
inoin microsponge (47 patients, 235 evaluations), tretinoin gel (39 patients, 195
evaluations), and vehicle (61 patients, 305 evaluations). The results showed that all
four retinoids were effective in improving inflammatory acne compared to the ve-
hicle.

In patients with pretreatment acne severity grade >3 (mild to moderate), the
incidences of clinically significant improvements in the tazarotene, adapalene, and
tretinoin microsponge groups were 24%, 17%, and 21%, respectively (all P <
0.001 vs. vehicle [7%]). The difference in prevalence of clinically significant im-
provement was statistically similar between the tretinoin gel and vehicle groups.
The incidences of clinically relevant improvement in global response to tazarotene,
adapalene, tretinoin microsponge, and tretinoin gel were 36%, 34%, 31%, and
28%, respectively (P < 0.001, <0.001, <0.001, and <0.01, respectively, vs. vehicle
[17%)]).

Combination Therapy [39]:

Although topical retinoids are the foundation of acne vulgaris treatment,
combining them with other anti-acne agents can improve their efficacy. Tazarotene
0.1 percent gel has been shown to be more effective than tretinoin 0.025 percent
gel in previous studies, suggesting that tazarotene plus clindamycin may be more
efficacious than tretinoin plus clindamycin. A 12-week study randomly assigned
150 patients with facial acne vulgaris to receive either tazarotene 0.1 percent cream

plus clindamycin 1 percent gel or tretinoin 0.025 percent gel plus clindamycin 1



19

percent gel. The tazarotene/clindamycin group had a greater reduction in non-
inflammatory and inflammatory lesion counts (71% vs. 52%, p <or =01 and 77%
Vs. 67%, P=.053, respectively) and a higher incidence of patients achieving> or =
50 percent global improvement (88% vs. 75% at week 12; p <or =.05) than the
tretinoin/clindamycin group. Both treatments were equally well tolerated. Due to
the complex nature of acne development, multimodal therapy that targets various
processes simultaneously has gained attention. Combination products have been
shown to be more effective in treating acne and can increase patient adherence by
providing personalized treatment options [4].

For moderate to severe acne and less severe inflammatory acne that does not
respond to topical therapy alone, it is recommended to combine oral antibiotics,
such as doxycycline (more than minocycline or tetracycline), with topical drugs
like benzoyl peroxide, azelaic acid, or retinoids. This combination of systemic
treatments can reduce the dosage and duration of oral antibiotics, improve patient
adherence, increase treatment effectiveness, and decrease the development of bac-
terial resistance.

Isotretinoin often causes a flare up of acne and therefore it can be combined
with corticosteroids for the severe inflammatory acne (abscesses, cysts and nod-
ules)

To enhance the effectiveness of topically applied comedolytic agents, physi-
cal removal of microcysts, macrocomedones, or closed comedones is recommend-
ed. In addition, the combined use of benzoyl peroxide and salicylic acid has been
suggested for the treatment of acne due to their complementary effects, given that
they operate through different mechanisms [40].

To assess the safety and efficacy of dapsone gel 5%, an anti-inflammatory
agent, in combination with tazarotene cream 0.1% for treatment of acne vulgaris.

In this study, patients were randomly assigned to either receive combination
therapy (dapsone gel 5% applied twice-daily and tazarotene cream 0.1% applied
daily) or monotherapy (tazarotene cream 0.1% applied daily). The study collected

efficacy and safety data at 1, 2, 4, 8, and 12 weeks after treatment. Both groups of
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patients (n=86 for dapsone + tazarotene, n=85 for tazarotene) experienced signifi-
cant reductions in inflammatory, noninflammatory, and total lesion counts (P <001
for all). After 12 weeks, patients treated with dapsone plus tazarotene showed
greater reductions from baseline in noninflammatory (comedonal) and total lesion
counts than patients treated with tazarotene alone (59.7% vs. 46.5%, P = .01 and
63.3% vs. 53.6%, P = .02, respectively). Additionally, a higher percentage of pa-
tients achieved treatment success in the dapsone plus tazarotene group (42.2%)
compared to the tazarotene group (21.8%; P = .01). Both treatments were well tol-
erated.

The results suggest that topical retinoid monotherapy can achieve clinically
significant improvements in inflammatory acne.

Combination therapy with dapsone gel 5% plus tazarotene cream 0.1% was
more effective than tazarotene monotherapy for treatment of comedonal acne. The
results suggest that anti-inflammatory agents such as dapsone can effectively treat
early stages of acne (both comedonal and non comedonal) when used in combina-
tion with a retinoid [42].

Varients of combination therapy in patients with severe acne is presented in
table 1.2.

Table 1.2

Combination therapy in patients with severe acne

Varients of therapy

oral isotretinoin

oral isotretinoin + corticoids

high dose of oral antibiotic + topical retinoid

contraceptive/oral antiandrogen (alternative)

o B W N 3

topical retinoid + benzoyl peroxide (maintenance)

Oral isotretinoin is the unique treatment for cure or prolonged remission for
moderate and severe acne, preventing psychosocial impact and scars. It works by

suppressing sebaceous gland activity and has anti-inflammatory and immune-
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regulatory effects

Despite common and controllable mucocutaneous side effects, this drug is
highly effective. Serious adverse events are rare and typically individual reactions.
Teratogenicity is the most severe side effect and requires strict monitoring. Acne
recurrence after non-isotretinoin treatments is common, leading to an increased
risk of scarring, damage to skin appearance, and emotional distress in young peo-
ple. Isotretinoin should be considered as the first-line treatment for moderate to se-
vere inflammatory acne unless there is a definite reason to avoid it.

From August 1, 2008, to August 31, 2010, a single academic tertiary care
center with multiple providers conducted a prospective, observational, intervention
study. The study enrolled 180 patients who had acne resistant to other treatments.
Of these, 116 patients participated in the 12-month follow-up survey, resulting in a
response rate of 64.4%.

The patients were treated with isotretinoin at a dose determined by the pro-
vider. Patients were divided into two groups (<220 mg/kg and >220 mg/kg). The
study evaluated relapse or retrial at 12-month follow-up and adverse effects expe-
rienced during and after 12 months of treatment.

The participants had a mean age of 19.3 years, 51.9% were female, and 74.1%
were white. At 12 months' follow-up, 97.4% of the patients reported an improve-
ment in their acne. Overall, 32.7% of patients in the study experienced a relapse at
12 months, and 1.72% of patients required a retrial. In the lower-dose treatment
group (<220 mg/kg), the relapse rate was 47.4% compared to 26.9% in the high-
dose group (P = .03). Almost all patients in both treatment groups developed
cheilitis and xerosis during treatment. Retinoid dermatitis was significantly more
common in the high-dose treatment group (53.8% vs. 31.6%; P = .02). None of the
other adverse effects were significantly different between the two groups.

The dosing regimen in this study was considerably higher than in previous
studies of isotretinoin. The study found that patients receiving 220 mg/kg or more
had a significantly decreased risk of relapse at 1 year after completing isotretinoin

treatment. Rash was the only adverse effect that was significantly more common in
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the high-dose group during treatment. This study suggests that significantly higher
doses of isotretinoin can effectively treat acne and reduce relapse rates without in-
creasing adverse effects.

Therapy in patients with moderate acne is presented in table 1.3.

Table 1.3

Therapy in patients with moderate acne

Varients of therapy

isotretinoin

topical retinoid + oral antibiotic + benzoyl peroxide

topical retinoid + oral antibiotic + azelaic acid

contraceptive/oral antiandrogen (alternative)

gl B W N 3

topical retinoid + benzoyl peroxide (maintenance)

The American Academy of Dermatology considered oral antibiotics the
main treatment for moderate and severe acne, for over 50 years. In recent years,
nevertheless, there has been growing concern regarding the development of antibi-
otic resistance. As such, some previously employed antibiotics (e.g., erythromycin
and clindamycin) are no longer used clinically because of their high rates of re-
sistance. The concern is serious enough that the Centers for Disease Control and
Prevention (CDC) and the World Health Organization (WHO) now actively pro-
mote campaigns aimed to confront antibiotic resistance.

Oral antibiotics, apart from the tetracycline class (doxycycline, minocycline
and sarecycline), are still considered a mainstay of treatment for moderate-to-
severe acne because their potential benefits outweigh their potential risks. Alt-
hough clinical studies and data show that no one antibiotic is superior to another
regarding efficacy, safety profiles vary significantly. Efficacy metrics commonly
reported in acne studies include the change in inflammatory lesions from baseline
to endpoint, the investigator’s global assessment (IGA), which considers acne le-

sion quality and quantity. While the IGA is a 5 point scale based on acne severity,
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results are generally dichotomized into IGA “success” (score of 0 or 1) or IGA
«failurex» (score >1). Although less common in studies of oral antibiotics, the abso-
lute or percent change in non-inflammatory lesions (open or closed comedones)
may also be recorded, as these antibiotics are generally more effective for inflam-
matory lesions [1, 2, 8].

Monotherapy in patients with mild acne is presented in table 1.4.

Table 1.4

Monotherapy in patients with mild acne

Varients of therapy

topical retinoid

topical retinoid + salicylic or azelaic acid

topical retinoid + benzoyl peroxide

W NP R

topical retinoid + salicylic acid (maintenance)

A recent study has been conducted with a non-prescription acne regimen
(Normaderm Phytosolution, Vichy (NP)) which consists of the use of salicylic acid
2%, phyco-saccharide 2%, and vitamin CG in addition to ingredients that enable
regeneration of the disrupted skin barrier in acne-affected skin, such as mineraliz-
ing water 60%, Bifida ferment lysate 1%, and HA 0.2% in adult females with ac-
ne.The exfoliating effect of salicylic acid is similar to natural skin shedding, phy-
co-saccharide helps to decrease sebum production, and vitamin CG has been
shown to have anti-inflammatory properties.The study included 50 women with
acne-prone skin having at least 5 inflammatory acne lesions and 10 non-
inflammatory lesions as well as a dull and uneven complexion. The study evaluat-
ed skin condition, sebum tape, and pH measurements, and subjective assessment of
the skin complexion radiance, homogeneity, and patient satisfaction with the
treatment. The women used the NP regimen twice daily for eight weeks and had a
significant (P< 05) reduction of the number of inflammatory lesions (papules and

pustules), non-inflammatory lesions (open and closed comedones), erythematous
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macules, and pigmentation evaluated by a dermatologist. Patients reported a high
degree of satisfaction with the treatment. A study that has not been published yet
examined the impact of a skincare routine containing mineralizing water (60%),
Bifida ferment lysate (1%), and HA (0.2%) on the quality of life of 232 women
from diverse ethnic backgrounds, including African (24.8%), Asian (24.8%), Cau-
casian (25.6%), and Hispanic (24.8%) participants. The women who had oily and
acne-prone skin reported improvements in their skin condition, behavioral aspects,
and emotional status after using the skincare regimen daily for eight weeks. The
findings of the study suggest a significant positive effect on the participants' well-
being.

Tretinoin, Adapalene, Tazarotene, Trifarotene, and oral Isotretinoin, are
FDA-approved for acne treatment. Tazarotene is also approved for the treatment of
plaque psoriasis on up to 20 percent of body surface area. As retinoid use is limited
by irritation, treatments are available in multiple dosages and formulations (i.e.,
cream, oil, gel, lotion). Studies have shown that topical tazarotene is safe and ef-
fective for the treatment of psoriasis (dosages: 0.1%; 0.01%; 0.05%; 0.045%) and
acne (0.1%; 0.05%; 0.045%). As acne is a very common disease in women of
child-bearing age and topical retinoids are a typical treatment, it is possible for
women to be exposed to a topical retinoid during pregnancy.

The most commonly available topical retinoids are tretinoin, adapalene and
tazarotene. A meta-analysis of five multicentre trials involving 900 patients
showed Adapalene 0.1% gel to be as effective as, and less irritating than, tretinoin
0.025% gel. Different concentrations of retinoids affect tolerability. One common-
ly used approach is to start with the lowest concentration and increase as tolerated.

Tazarotene therapy:

Low systemic exposure to a drug may reduce the potential risk of terato-
genicity. Topical tazarotene has a low systemic exposure which means limited per-
cutaneous penetration, rapid metabolism to hydrophilic metabolites (preventing
accumulation in adipose tissue), and rapid elimination. Tazarotene has a mean

half-life of 17 to 18 hours. Systemic bioavailability with 0.1% monotherapy dosing



25

was 1% in healthy participants after single and multiple applications; in patients
with psoriasis, bioavailability was one 1% and there was an increase 5% by Week
2, but this decreased by Week 12. This increase in bioavailability may have been
due to a compromised epidermal barrier that occurs in patients with psoriasis; in
addition, initial tazarotene treatment can thin psoriatic plaques and further reduce
the skin barrier. After 12 weeks, skin barrier properties may have been restored,
reducing permeability to tazarotene. In patients with acne and psoriasis treated
with 0.1% tazarotene cream, tazarotenic acid plasma levels were similar to endog-
enous retinoid levels measured in healthy volunteers and lower than in healthy
volunteers dosed with vitamin A. Single 40 mg or 80 mg doses of oral isotretinoin,
by comparison, had similar or slightly longer half-lives of 18 or 21 hours than top-
ical tazarotene but 30 to 70 times greater mean plasma concentrations, respective-
ly. Overall, these data indicate that systemic exposure from topical tazarotene 0.1%
is generally low and similar to endogenous retinoid levels.

Although topical retinoids have been shown to have a positive safety profile
and provide minimal systemic exposure in clinical trials for acne and psoriasis, the
use of oral or topical retinoids during pregnancy is not advised. Studies conducted
on rats and rabbits have revealed retinoid-related malformations and developmen-
tal delays in their offspring when given oral retinoids during pregnancy. There
have also been instances of retinoid-linked abnormalities in humans. Isotretinoin,
an oral retinoid approved by the FDA for the treatment of severe and persistent
nodular acne in 1982, has been linked to significant congenital malformations,
some of which have resulted in death, in children exposed in utero. Women who
use isotretinoin during pregnancy are also at an elevated risk of spontaneous abor-
tions and premature births. Tazarotene, a retinoid available in both oral and topical
forms, has demonstrated teratogenic effects in pregnant rats and rabbits given dos-
es above the maximum recommended human dose. However, it is uncertain what

level of exposure could result in teratogenicity in humans.
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Conclusions for chapter 1

1. Acne has high prevalence in the world and the amount of patients is
growing continuously.

2. The most frequently prescribed topical retinoids are tretinoin, adapalene
and tazarotene, which resembles the Food and Drug Administration (FDA), but
can be associated with side effects.

3. There is a significant gap between the beliefs and understanding of the
efficiency criteria for acne treatment and factors that are important for its success

from dermatologists and patient’s perspectives.
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CHAPTER 2
MATERIALS AND METHODS

The experimental part of the master thesis was conducted in collaboration
with Atlas pharmacy, El jadida, Morocco.

For the purposes of the master thesis a questionnaire was developed for sur-
veying of pharmacy visitors with acne (table. 2.1.)

This chapter included questions concerning the criteria of efficiency of the
treatment of acne as well as the safety, that from the point of view of the pharmacy
visitor are the most important for the effectiveness of the treatment.

The study was conducted in the period from February 20, 2023 to March 05,
2023. Our study included pharmacy customers who were/are using combination
topical acne therapy.

The questionnaire included questions of a general nature regarding the age,
gender, professional activity of the respondent, as well as special questions related
directly to the features of the local acne therapy being carried out. Particular atten-
tion was also paid to the assessment of indicators of the quality of life of patients
with acne.

Also, based on the results of the survey, practical recommendations were
developed to improve the efficiency and safety of local acne therapy using modern
therapeutic possibilities of combination therapy. We have formulated the principles
of pharmaceutical care when using topical acne treatments, which are of practical
importance not only for patients with acne, but also for medical and pharmaceuti-
cal specialists.

The methodological basis of the study is the principles of objectivity and
consistency. The work uses a complex of general scientific and special methods:
theoretical, generalization, data systematization, comparison, methods of studying

literary sources, analysis, questionnaire method, statistical methods, etc.
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Table 2.1

Questionnaire for pharmacy visitors with acne

Sex + age

Family history + age where acne first started

How severe is the acne from scale 1 to 10?

What are the factors that worsen acne?

What skin care did you use and how often?

What treatment is used?
1. Is it effective?

2. Is it safe?

3. For how long?

4.  Areyou satisfied with the results ?

Did you have any allergic reaction to any of the products ?

Did the treatment cause any skin problems such as:
1. Dryness or Oiliness
2. Pain or itching

3. Sensitivity

Is there an improvement or worsening since starting any medication ?

Do you have any lifestyle that contributes to acne breakout?
Stress

Smoking

1
2
3. Alcohol consumption
4 Lack of sleep

5

Medication

Have you tried any OTC medication? Was it effective ?

What do you think about acne? How does acne impact your life?
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Conclusions for chapter 2

1. The questions concerning the criteria of efficiency of treatment and about
the factors, that from the point of view of the pharmacy visitor, are the most im-
portant for the effectiveness of the treatment. In the questionnaire for pharmacy
visitors the questions and answers were adopted for better understanding by phar-
macy visitors.

2. For the purposes of the survey were pooled 25 pharmacy visitors who pre-
sented in Atlas Pharmacy, El Jadida.
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IMPROVING MEDICATION ADHERENCE

FOR ACNE MANAGEMENT

3.1 Survey of patients with acne vulgaris concerning efficiency of treat-

ment using retinoids

The total number of surveyed pharmacy visitors was 25. The inclusion crite-

ing to take part in the survey.

ria were: diagnosis with acne, use of at least 1 retinoid (topical or oral); volunteer-

The main characteristics of the surveyed pharmacy visitors are presented in

the table 3.1.

Table 3.1

Characteristics of surveyed pharmacy visitors

Patients characteristics Indicator % from total amount
Sex
Female 19 76
Male 6 24
Minimal age, years 15
Maximal age, years 33
Pharmacy visitors, that take
. 5 20
more than 1 medication
Acne severity:
. y 9 36
Mild
Moderate 10 40
6 24
Severe
Total amount of pharmac
o P y 25 100
visitors surveyed

From all surveyed pharmacy visitors, 19 are females (76%) and 6 are male

(24%). The average age was 33 £ 15 years, the youngest respondent was 15 years
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old and the oldest — 33 years old. The prevalence of acne starts between the ages of
11 and 20. From all surveyed pharmacy visitors 20% take more than one medica-
tion (5 respondents). A total of 40% of patients had moderate acne, 36% mild acne

and 24% severe acne.

Table 3.2
Factors, that lead to higher acne breakouts
# Factor Total %
amount
1. |Diet (diary, chocolate, fast food, greasy food) 23 92
2. |Stress 22 88
3. |Sleep disorders 16 64
4., | Smoking 3 12
5. | Alcohol consumption 11 44
6. |Medication (birth control or other) 5 20

According to the survey results (table 3.2), following the dietary recommen-
dations was marked by almost all respondents as an important factor for the effec-
tiveness of acne treatment (22 patients, 92%). Stress is also an important factor,
88% of respondents complained of stress as one of the main triggers of breakouts
(22 patients). Lack of sleep impacted acne breakouts as indicated by 16 patients
(64%) (as it increases stress levels). The Factor alcohol consumption was signaled
by 11 patients which include (44%), the factors smoking and medications were the
least influential in the opinion of patients, smokin by 3 patients (which is 12%) and
Medications by 20% of them (5 patients).

The survey results concerning drugs used by patients with acne and their ef-

ficiency are presented in the table 3.3.
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Table 3.3
Characteristics of medicines used by surveyed pharmacy visitors
o Group of Severity of
Medications Dosage form o
medication acne
Differin Gel ) o )
Topical retinoid Mild
(Adapalene) Cream
Cutacnyl Gel Antiinflammatory Mild
e
(Benzoyl Peroxide) topical antibiotic Moderate
Retacnyl _ o Mild
T Cream Topical retinoid
(Tretinoin) Moderate
Curacne (Isotretinoin) Tablet Retinoids Severe
Roaccutane (Isotretinoin) Tablet Retinoids Severe
Doxymycine Antibiotic
) Tablet _ Moderate
(Doxycycline) (Tetracyclines)
Tetralysal Antibiotic
_ Tablet _ Moderate
(Lymecyclin) (Tetracycline)
Dalacine (Clindamycin) Tablet ) o Moderate
_ Topical antibiotic
Clindac A Gel severe
Eryfluid Gel Antibiotic Mild
e
(Erythromycin) (Macrolide) Moderate

Different groups and forms of medications are used in the treatment, de-

pending on the severity of the acne. For mild acne adapalene or tretinoin are used

the most, it is preferable to use adapalene as it is the safest, benzoyl peroxide and

erythromycin are also used especially for maintenance and prevention of acne in

both mild and moderate acne.

For moderate acne, the use of antibiotics in addition to topical retinoids is

very common, mostly doxycycline, lymecyclin, clindamycin which can also be

used in severe cases and erythromycin that can be effective in cases of mild acne.
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For severe acne oral isotretinoin is the best option, despite the intensity and
hardness of the treatment, and the side effects.

The survey results of the use of topical retinoids are presented in Figure 3.1.

45,00%

40,00%
35,00%
30,00%
25,00%
’ 42,10% o
20,00% 36,80%
15,00%
21,30%

10,00%

5,00%

0,00%
Adapalene, gel 0.1%  Adapalene, cream Tretinoine, cream
0.1% 0.025%

Fig. 3.1. Analysis of topical retinoids use

Adapalene gel has a waterier consistency and dries quickly, making it suita-
ble for oily skin types, it was used in 42.1% of the cases, while adapalene cream
used in 36.8% cases is thicker and more moisturizing, making it suitable for sensi-
tive and drier skin types. The main difference between tretinoin cream and adapa-
lene products is the strength and potency of the medication. Tretinoin is generally
considered to be stronger and more potent than adapalene, which can make it more
irritating to the skin, particularly for people with sensitive skin.

According to the survey results (table 3.4), the most efficient are adapalene
and tretinoin, by a rate of 100% efficacy, then Isotretinoin with only 1 patient un-
satisfied wich leaves it at 83%, after that BP with a rate of 75% and clindamycin
and erythromycin with a 66 % success rate, then lymecycline was efficient in half
the cases, and the least efficient is doxycycline with the rate of 40% which makes

it efficient in 2 cases out of 5.
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Factors, that indicate the effectiveness and safety of treatment

(pharmacy visitors perspective)

Medications Number of users Efficacy,
% of cases
Differin (Adapalene) 15 100 %
Cutacnyl (Benzoyl Peroxide) 4 75%
Retacnyl (Tretinoin) 5 100%
Curacne (Isotretinoin) Roaccutane 6 83%
Doxymycine (Doxycycline) 5 40%
Tetralysal ( Lymecycline) 2 50%
Dalacine (Clindamycin) Clindac A 3 66%
Eryfluid (Erythromycin) 3 66%

The survey results concerning the use of topical retinoids and antibiotics,

topical and oral are presented in Figure 3.2.

45,00%
40,00%
35,00%
30,00%

25,00%

41,20%

e 30,80%

15,00% ’ 26,10%

10,00%

5,00%

0,00%

Topical retinoid Topical Topical retinoid+oral
retinoid+topical antibiotic

Fig. 3.2. The use of topical retinoids and antibiotics, topical and oral
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The survey results concerning the side effects and recommendations are pre-

sented in table 3.5.

Table 3.5

Side effects and recommendations by pharmacy visitors with acne

Medications

Side Effects

Differin (Adapalene)
Cutacnyl (Benzoyl Perox-
ide)

Common side effects include dryness, redness, itch-

ing, burning, and stinging of the skin

Retacnyl (Tretinoin)

Common side effects include dryness, redness, burn-
ing, stinging, and itching of the skin. It can also

cause increased sensitivity to sunlight

Curacne (Isotretinoin)

Roaccutane

Serious side effects may include birth defects, de-
pression, suicidal thoughts, liver damage,joint pain,
an increased risk of inflammatory bowel disease, ex-
treme dryness of skin and lips, burning sensation,

flaking of skin, , and increased sensitivity to sunlight

Doxymycine (doxycycline)

Tetralysal (Lymecycline)

Common side effects include nausea, vomiting, diar-
rhea, and loss of appetite. It can also cause skin rash,
sensitivity to sunlight, and vaginal itching or dis-

charge

Dalacine (Clindamycin)
Clindac A
Eryfluid (Erythromycin)

Common side effects include dryness, itching, and
redness of the skin. It can also cause skin rash,

stomach pain, diarrhea, and changes in bowel habits

The side effects of the acne medications listed above are generally mild to

moderate and are mostly related to the skin and gastrointestinal tract. Some medi-

cations may cause increased sensitivity to sunlight, so it's important to take appro-

priate sun protection measures, moisturize and increase water consumption. How-

ever, isotretinoin (Curacne, Roaccutane) has some serious potential side effects,
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such as teratogenicity, depression, suicidal thoughts, and liver damage. It should
only be used under close medical supervision and with appropriate monitoring.

Additionally, antibiotics such as doxycycline, lymecycline, clindamycin, and
erythromycin can contribute to the development of antibiotic resistance with long-
term use. Therefore, it's important to use these medications only as prescribed by a
healthcare provider and to follow up regularly to monitor their effectiveness and
side effects. As with any medication, individuals may have different reactions to
acne treatments.

Survey results concerning the most common side effects following the use of

topical retinoids in Figure 3.3.
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Fig.3.3. The most common side effects following the use of topical retinoids

Photosensitivity and dryness are very common and predictable side effects
with a percentage of 100% and 95%, as long as it is tolerable, it doesn’t preclude
the use of topical retinoids, this applies equally for itching which was in 48% of
cases and burning or stinging sensation in 26% of cases.

Skin care plays an important role in both the prevention and treatment of ac-

ne. The main of them are presented in table 3.6.
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Table 3.6
Products, that are most important for the maintenance of skin during and af-

ter treatment (pharmacy visitor’s perspective)

Cleanser Moisturizer Serum / peeling Sunscreens
CeraVe Acne Liquid Exfoliant
) _ EltaMD UV Clear
Foaming CeraVe Facial Paula’s Choice Skin

Cream Cleanser

Moisturizing Lo-

tion

Perfecting 2% BHA

Broad-Spectrum
SPF 46

La Roche posay
Effaclar Medi-

La Roche Posay

Toleriane Double

La Roche Posay Ef-

faclar Adapalene

La roche-Posay
Anthelios spf 50

cated Gel Acne | Repair Face Gel
e
Face wash Moisturizer
Cetaphil face Cetaphil The Ordinary ) ) _
o o Isdin Fusion Fluid
wash Moisturizing Niacinamide 10% +
_ _ MINERAL spf 50
Lotion Zinc 1%
Vichy Norma- | Vichy Norma- )
_ The ordinary 7%
derm Phytosolu- | derm anti- o Vichy Capital idéal
) o _ ) Glycolic acid peel- )
tion Purifying imperfection hy- | soleil spf 50
in
Gel dration 24h .

Sensilis gentle

cleansing foam

Dermopure skin
renewal treatment
10% Hydroxy

complex

Eucerin dermopure

Eucerin Photo-aging
control
Spfs0

Skin care plays an important role in both the prevention and treatment of ac-

ne. Proper skin care can help to reduce oil production, remove dead skin cells, and

unclog pores, all of which can help to prevent new acne lesions from forming. It

can also help to reduce inflammation and speed up the healing process of existing

acne lesions.
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While there are a variety of gentle cleansers, moisturizers, and photoprotec-

tive formulations to choose from, there is a lack of research on how specific skin

care products, particularly cleansers, moisturizers, and photoprotectants, impact

individuals with acne who are undergoing treatment, as well as those who are not.

Furthermore, there is a shortage of well-conducted studies comparing the benefits

and drawbacks of specific formulations and ingredients.

Comparison of the number of cases that were treated in the pharmacy and

the number of cases treated by a doctor are presented in Figure 3.4.

70,00%
60,00% "
50,00%1 "
40,00%+ "
30,00%+"
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10,00%+ "
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Mild acne
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Fig. 3.4. Percent of cases treated by doctors and pharmacists

In the research conducted 66% of patients with mild acne were treated in the

pharmacy and 33% had a prescription from a doctor. While those with moderate

acne 40% were treated by a pharmacist and 60% by a doctor.
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3.2 Discussion of the obtained results

The consensus among all patients was that acne can have a significant im-
pact on a person's physical appearance, self-esteem, and overall quality of life. Ac-
ne can range in severity from mild to severe and can manifest in different forms
such as blackheads, whiteheads, pimples, and cysts. It is crucial for the patient to
identify the triggers which can be some type of food, smoking and alcohol con-
sumption, sleep disorder, some type of medication or stress in order to stop wors-
ening the acne.

Then comes the treatment, which can be topical, oral or both depending on
the severity of acne, for Mild acne which is mostly whiteheads and blackheads,
with a few papules and pustules, the best treatment option would be topical retin-
oids, which can be diagnosed and supervised by a pharmacist, the patient should be
aware of the side effects those type of medications can cause including redness,
itchiness, photosensitivity and sometimes stinging of the skin.

In case of moderate acne, which include multiple papules and pustules,
along with occasionally inflamed nodules, should be examined and supervised by a
dermatologist, the treatment usually includes an antibiotic, oral or topical and a
topical retinoid. The duration, doses and the choice of medication depend on each
case individually. The side effects in this case can be more intense, as they may in-
clude nausea, vomiting, diarrhea, and loss of appetite as well as skin rash, sensi-
tivity to sunlight, and vaginal itching or discharge.

Lastly, for severe cases also supervised by a dermatologist, in the presence
of cystic, large, painful and inflamed pustules and nodules, a heavy treatment takes
place with an oral retinoid, that involves extreme dryness of the skin, chapped lips,
dry eyes, photosensitivity, peeling of the skin and nosebleeds in some cases. As for
the possible side effects, there is depression, liver damage, joint pain, and an in-
creased risk of inflammatory bowel disease as well as a teratogenic effect.

In summary, acne treatment is essential to prevent scarring, improve self-

esteem, and reduce emotional distress associated with the condition. Seeking pro-
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fessional treatment and taking steps to manage acne can greatly improve a person's

overall quality of life.

3.3 Practical recommendations for pharmacists

Understanding the pathology is crucial in any treatment, it is up to the health
workers (Pharmacists in this case) to communicate in an efficient way information
about the disease, the treatment and do follow ups.

The pharmacist should be able to assess the severity of the acne: Mild, Mod-
erate or severe. Assess the patient's acne to determine the appropriate treatment
plan. Mild acne can often be treated with over-the-counter products that should be
under the provision of the pharmacist while moderate to severe acne may require
prescription medications, but the pharmacist is still under the obligation to:

Educate patients about the causes of acne: Acne is caused by a combination
of factors, including hormonal changes, excess oil production, and bacterial
growth. Explain to patients that acne is a common condition that can be treated ef-
fectively with the right approach.

Recommend over-the-counter products that contain ingredients such as sali-
cylic acid, benzoyl peroxide, or alpha-hydroxy acids. These products can help to
unclog pores and reduce inflammation.

Discuss prescription options: If the patient has moderate to severe acne, dis-
cuss prescription options with them. Prescription medications such as topical retin-
oids, antibiotics, or hormonal therapies can be effective in treating acne.

Encourage good skincare habits: Good skincare habits can help to prevent
acne and improve the appearance of existing acne. Encourage patients to wash
their face twice a day with a gentle cleanser, avoid picking at acne lesions, and use
non-comedogenic moisturizers.

Advice on lifestyle factors: Certain lifestyle factors can contribute to the de-
velopment of acne. Encourage patients to maintain a healthy diet, get regular exer-

cise, and manage stress levels.
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Follow up with patients: Follow up with patients to ensure that their acne
treatment is working effectively. Adjust the treatment plan as needed to achieve

the best possible outcome.

Conclusions for chapter 3

1. Diet plays an important role in the control of acne, stated by 92%. Stress
Is also an important factor, (88%) of respondents complained of stress as one of the
main triggers of breakouts. Lack of sleep was indicated by (64%) patients. Alcohol
consumption was signaled by (44%), while smoking and medications were the
least influential in the opinion of patients, smoking patients (12%) and medications
consumers by 20% of them.

2. The efficacy of treatment changed from a patient to another, according to
the survey results, the most efficient are Adapalene and Tretinoin, by a rate of
100% efficacy, then Isotretinoin by 83%, after that BP and Clindamycin and Eryth-
romycin with a rate of 66 % efficacy rate, then Lymecycline that was efficient in
half the cases studied, and the least efficient is Doxycycline with the rate of 40%.

3. Skin care was different from one patient to another, it is up to the derma-
tologist to determine which products would be more suitable for each individual
case.

4. Pharmacists were able to treat 66% of cases of mild acne, and 40% of
moderate acne while 33% of patients with mild acne and 60% with moderate acne

preferred to go to a doctor for the diagnosis and treatment.
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CONCLUSIONS

1. Acne vulgaris is one of the most well-known and common skin condi-
tions. It affects people of all ages.

2. The most frequently used treatments are topical retinoids and antibiotics
as well as systemic retinoids and antibiotics.

3. Lifestyle plays an important role in management and control of acne. Di-
et control affirmed by 92%. Stress is also an important factor, (88%) of respond-
ents complained of stress as one of the main triggers of breakouts; 64% confirmed
that lack of sleep is the cause. Alcohol consumption was signaled by (44%), while
smoking and medications were the least influential in the opinion of patients,
smoking patients (12%) and medications consumers by 20% of them.

4. According to the survey, not all pharmacy visitors were satisfied with re-
sults, the most efficient are adapalene and tretinoin, by a rate of 100% efficacy,
then isotretinoin by 83%, after that BP with a 75% rate, clindamycin and erythro-
mycin with a rate of 66 % efficacy, then lymecycline and that was efficient in 50%
of the cases, and the least efficient is doxycycline with the rate of 40%. As most
patients would not see any major improvement.

5. Skin care plays an important role in the maintenance and protection of
skin. Some products containing benzoyl peroxide, salicylic acid, glycolic acid and
those containing AHA and BHA prevent clogging of pores and reduce the oiliness
of the skin and thus prevent acne. Protection is also crucial in the treatment of ac-
ne, as most medications make the skin photosensitive, a good sunscreen, broad
spectrum and Spf 50 would be very helpful.

6. The role of the pharmacist in acne treatment includes explaining more
about the pathology, discussing the treatment options, giving advice for better care,
doing follow ups and most importantly giving the treatment to those who can be
treated by OTC drugs.
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