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Dermatologic Pharmacology

Variables affecting Pharmacologic Response:
}’Regional variation in drug penetration.
C

oncentration gradient. k! dugs s fom high ©7

oMoV (oyey of Hhe Skin iNto lowey (enC. ey Yoy oS

' Dosing schedule.

Vehicles and occlusion. ip vs in deminig which g

ﬂowq)qh'on b we afpendfg on e avel of He Skinits app lid +o ( c@m-se\)- Sevuw)
Slhampoo -

- we can'f ql’l’j” Yhe Sawe fomylathion of qc‘\fkla Withett Hki\/\j inbo Gonsidevakio V)
Hicte Spructura) JFferences . @) The skin o e cuted davh of He hand is Mo Keralini

compared With ifs inner vk (Pove Kewlinized = aore resistant fo Bt permedhion of Hre avﬂ)
@ The drea Sulfounliv" fire 9’8 1S VW}V H”M and Sensiive .



(T TN .
Heve ur drag worle, \\ Percutaneous Absorption.

locall JNo 3{'3}84'”
ﬂbSO \‘l"ﬂ) HQ r

fvae
S w»H\m Fhe layerS = 2 ]
Skin surface -l ‘
g{ ‘(‘1 accuylatey onkil it ges (Qltsﬁgci ovey "W qu; of hote Hio ‘ﬁ"‘ ‘:f;wmi

R

Stratum -
spinosum Metabolized 2?2 —<—— — — — — — — — —
Drug binds
I to receptor
Basement
membrane Metabolized ? < — — — — — — — — — R —-
Zzone Drug binds
i1io receptor

Drug partitions
iNnto subcutaneous

tissue

Subcutaneofuast Absorbed into bloodstream -

Sassic & Climnics! Phsrmmrscaolaogy.

Source: Katzumng BGSG,. Masters SB. Treuor' 3 :
2R EFE EddiFzionrs htitp:: i www . accessmedicimn=. co a'n
Zopweriagaht & The FMcGraw-Hill Companies. Imnc =l rights rescesrvaed.



D" #ereﬂCeS he fween ]‘oprcql a’wg ﬂerlq}fmg

/uore Wﬂ"« ofg h,)q”h’l‘c
(onfenT'e >V;'S;?;“£:,

‘“uu“

Water - [Lot/on - Cream - /ntment - Vase//ne

oTfe waler (ontent Mave lipophillic contenk

® A \evy hypefKerd%n\ZaJ wos 15 o (sl , S we need vaseline Iike chuycduve So the
de Can  penelrale (Moishuiize)

on

hacen Pententtion/permetion and AbsevpHen =,

e ofice rmﬂ%//;;ﬁor Fhe . Movement of er dvg inko B
we Jonf wanl topical d

aCross SKin loyers fo feac the GYO”(/’!OV\ O
My Dt o f He skin fo veqch Givoulationy M\/ e Sys/emic aohvewse <ffecs




Dermatologic Formulations

Tinctures.— Alcohol based dry ( lodine)

Wet dressings.

Lotions.

Gels.

Powders. (help dry,-,\j infecked awed @S o anki Ixcheral poq),je,p>
Pastes.

Creams.

Ointments.



Adverse Effects of Dermatologic Preparations
* Burning or stinging sensation.

Drying and irritation

Pruritus.(lh)
Erythema.
Sensitization.
Staining

Superficial erosion.
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TABLE 61-1
Local cutaneous reactions to topical medications.

Reaction type Mechanism Comment
Irritation Non-allergic ~ Most common local reaction (Cavsd by alcehol batted J09)8
Mosk of ‘Hre Fime)
g . : (SWCV\J S ow'| ke

Photoirritation Non-allergic ~ Phototoxicity; usually requires UVA exposure ob)eclvgﬁlcav\\‘

Allergic contact dermatitis Allergic Type IV delayed hypersensitivity

Photoallergic contact dermatitis ~ Allergic Type IV delayed hypersensitivity; usually requires UVA exposure
Immunologic contact ,UJ]JLﬁLI%D Allergic IgE-mediated type | immediate hypersensitivity; may result in anaphylaxis
= U

Non-immunologic contact urticaria ~ Non-allergic ~ Most common contact urticaria; occurs without prior sensitizatiob

s Compured with the iwunolegic type Hul dJon'} prodice oy reachon upon He fivst
CXPOSWNR 5 ot until e Pormation of |9E.



Topical Antibacterial Agents

° Gl'am-positive bacteria ‘ Antibichc X An’ribﬂc}eﬁd‘
s pv"’"&d e L) chemically Sy/lﬂ@'zeo’

— Bacitracin Pronh 4 naturd) )
o o geo SoMrce (pnm'c&llm
— Gramicidin and i} e b
oo . anhbackeyiy|
— Fusidic acid ibangd , antivival..

« Gram-negative bacteria
— Polymyxin B Sulfate
— Neomycin
— Genatamicin

 hghhgnied Hings are whal dactor sfresied on
% Don’} mewiovize avly spechrawm of actions [(AameS of oTYaNisms M(yehec))
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BACITRACIN | g

* “Active against streptococci, pneumococci, an
staphylococci ~NEOSPORIN

bacilli, and diphtheria bacilli are sensitive. Ngoqum
* MOA??? pechanism of Action: cell weill gnthesis ;ppibitor SR

/-.Qelq)rJ fo "0{)\'04‘ adMinistvdtiovy

 Side effects: Toxicity ???
Allergic contact dermatitis occurs frequently,
and immunologic allergic contact urticaria

rarely. Bacitracin is poorly absorbed through

the skin, so systemic toxicity is rare.
X Can CuSe venl bavcily , Hals by iFs ok adminisheved ;rsfemrcal}/



HELPS PREVENT INFECTION

or MINOR cuTsS, SCRAPES, AND BURNS
First Aid Antibiotic Ointment

Since SKin infechons are vswa}/ cwSeg) by more
Huan one organism dt 4 one

* Frequently used in éombination with other
agents (polymyxin B and neomyci%

 Form: creams, ointments, and aerosol
preparations

» Usually Antiinflammatory agents added

— (Hyd rocortisone) = fs yeduCe gslemic Side E/;[EC"S qS well 4S
"n%mmﬂ]vp’ redchovs ( swelling, ik\n"vg; redneiﬂ--")
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Fusidic acid@

— acts as a bacterial protein synthesis
inhibitor

— Staphylococcus species, Streptococcus
species, and Corynebacterium species.

often used topically in creams and eyedrops




POLYMYXIN B SULFATE

* gram-negative :Pseudomonas aeruginosa,
Escherichia coli, enterobacter, and klebsiella.

* Proteus and serratia are resistant, as are all
gram-positive organisms.

. §13e effects: total daily dose applied to
enuded skin or open wounds should not
exceed 200 mg in order to reduce the
likelihood of toxicity “nfurotoxicity and
nephrotoxicity” > only iF sydheic_ obgarphion occurs

— Allergic contact dermatitis NOT common.




NEOMYCIN & GENTAMICIN

Neomycin

Aminoglycoside antibiotics = pretein sbhesis in bilovg /})cdeﬁoshhc

gram-negative :E coli, proteus, klebsiella, and
enterobacter.

SE: allergic contact dermatitis

Gentamicin generally shows greater activity against
P aeruginosa than neomycin.

Gentamicin more active against staphylococci and
group A B-hemolytic streptococci.

Be careful with Q/stemic toxicity : esp in renal
failu rE"‘é’,‘;,‘\’rqﬁz{‘“‘ Rond] or oePhr=FX <y (only if dbsorbed syglentically)
Hospital acquired resistant



Acne treatment

#+ One of the most common skin diseases presenting to family
physicians

4 Considerable psychological impact on the quality of life
+Four main factors cause acne:
 Excess oil (sebum) production. (or azumwilthion o sebun in C'°3:7€J poves)
« Hair follicles clogged by oil and dead skin cells.
Bacteria. ( ain '/ ComSed by bactevia )
» Inflammation ( Acpe can be abodys wa ho veSnd ho am in/:/mmmh'ovn\
o Hotwlonal disfuybances ( depanding on the Cycli oAl \avia¥ion of He hormtinal level)

+The anaerobic bacterium Cutibacterium acnes
(Propionibacterium acnes) is believed to play an important
role in the pathophysiology of the common skin disease acne
vulgaris. 14



Spedrum of Amne lesions

CComedonal Lesions

de b ecsSive pmdqd-ioi\ of oil ) DldCK hequ (
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Inflammatory Lesions
Mo (@ emggwqrec) if\HaMMdl'oV/ @&orce.  (Move ved, rlofe elejafed , More )




Nodulocystic Lesions
Nove devel 9() Condi o [ biggey Pud(X with move PUS ord more
9 ! w;c)?gp(sad in e body )

% Here we wou|d need ystamic adrtinishrabion of anki backeria) ogenk
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Scaring
f e withou - Hethvent, scatiing ocons ard i difficall o heat™
Hedhed b/ fillex o @l'“jﬂl\ i n)ections ) laser frgqum"\
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Topical Therapy (Indications)

- IndicalionS (when o vse
+ comedonal acne
+ mild to moderate inflammatory acne

Topical Therapy (Treatment Vehicle) (dwendiag on Skin )
+ cream —> sensitive or dry skin

::"ﬁvb’ 4 lotion — any skin type
1 ke gel — oily skin

J w4 solution — oily skin



Topical Therapy (Anti Comedonal
Agents)

+ Topical Retinoids 0.025% - 0.5%
+ Azelaic acid
4+ Salicylic acid



\ L 3
Scenlific name (oM Ciof| nam

Topical Retinoids (Adapalene( Differin)

vibmhin A devivaliyeg

+ Topical Retinoids 0.025% - 0.5%

* apply atmight . it e andegic e
* always apply (ést dose

o start at low concentrations A T

* avoid in pregnancy (i « tedhgenic agerfs /cafeqory % agent)
4+ Side Effects:

» pustular flare initally '

» photosensitivity birer wed ndeats and e bkl

e skin irritation and erythema

* dryness and peeling 2



4 competitive inhibitor of mitochondrial
oxidoreductases and of 5 alpha-reductase,
inhibiting the conversion of tgwst_osterone to 5-

feSpo:\iibie Secorday S Characteristics, 4 qi\oﬂ\ﬂoﬂe bral o involved in the Rrmta bion of aone
ﬂ-éhy rotestosterone. It also possesses
bacteriostatic activity to both aerobic and
anaerobic bacteria including Propionibacterium

acnes
sapplied twice daily
+Side Effects
erythema and irritation
decrease in pigmentation



break down He Keratin oty
“ & . 0 ’b ] O/Jl' oN
(14 by 15 v s | B0 e 3 UL 6
eratolytic. It belongs to the same class

of drugs as aspirin (salicylates) .
They have Siwtilay Q}Vuc.}wn:&,so whon ued in high (onc. we. wolly g{’g‘t’;‘g{’gﬁ
4 Can reduce swelling and redness and

unplugging blocked skin pores to allow
pimples to shrink

sapplied twice daily
4+ skin dryness and irritation

23



Topical Therapy (Anti Inflammatory Agents)
+ Benzoyl Peroxide 2.5 - 10%

exhibits bactericidal effects against Cutibacterium
acnes (Usially in fhe form of Solyhion)

+ apply once to twice daily” . i ds o
in Combiva hovA\
+ always apply test dose

= avoid use at night
4+ dryness of skin

—9 -its \119/ ivr;l‘am"?m/“/*’d /o'j finne oy O\IEW\:'}H' vse
-} CGwge l:)eacbinﬁ of clothg
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Topical Therapy (Anti Inflammatory Agents)
+ Clindamycin.
+Erythromycin.

* apply twice daily
* skin dryness

] pro\rem QynH-\egg ;.l\\nibl"‘o\/S <§0§ 07[ \f;boSo\M€§§

Combination therapy

+ 5% Benzoyl Peroxide and 3% Erythromycin

+ 5% Benzoyl Peroxide and 1% Clindamycin

+ Topical antibiotics and Azelaic acid or Tretinion
IKe_ adapalene (j



DNA-directed RNA

Coll wall synthesis | ko] ik songeion [ PO merse

Cycloserine ] Quin olones-[ Nalidixic acid Actinomycin Rifampin
Vancomycin Ciprofloxacin Streptovaricins
Bacitracin Novobiocin
Penicillins Protein synthesis
Cephalosporins (505 inhibitors)
Monobactams
Erythromycin (macrolides)
Carbapenems Chloramphenicol
Clindamycin
Trimethroprim s
Sulfonamides N et iR

Protein synthesis

(305 inhibitors)

-Temcycllnes
Spectinomycin
Streptomycin
Cytoplasmic membrane Gentamicin
structure :lnla&yldn
Polymyxins mikacin
Daptomc?n | Nitrofurans
PABA Cytoplasmic  Cell wall | N ,
o o Mupirocin
Puromycin

Figure 2014 Brock Biology of Microorganisms 11/e
© 2006 Pearson Prentice Hall, Inc.



Clindamycin
Hedhed J}’ nehronidazele / \VanConlyCin

10% absorbed, so, possibility of {eudomembranous

colitis SysMic Sde efect
The hydroalcoholic vehicle and foam formulation
(Evoclin) ............ may cause drying and irritation of ..

the skin, with complaints of burning and stinging. ! ¥

The water-based gel and lotion formulations..... well
tolerated and less likely to cause irritation. Allergic
contact dermatitis is uncommon.

Clindamycin is also available in fixed- combmatlon
topical gels Wlth benzoyl peroxide (Acanya

BenzaClin, Duac) and with tretinoin (Ziand).
Doﬂ"' meofi2e emmevcial nawieS




Erythromycin

In topical preparations, erythromycin base rather
than a salt is used to facilitate penetration=swt imprtant

One of the possible complications of topical therapy
is the development of antibiotic-resistant strains of
organisms, including staphylococci

Adverse local reactions to erythromycin solution may
include a burning sensation at the time of application
and drying and irritation of the skin

Clindamycin is also available in fixed-combination
topical gels with benzoyl perox)jde (Acanyd, BenzaClin,
Duac), and with tretinoin (Ziana). pe't mevorize @mmercial awe



Metronidazole /s ke wipmsic)

%)/})\

e Effective in the treatment of rosacea
Dilation of sKin bioed Nessels F)

* Rosacea: common skin condition that causes
blushing or flushing and visible blood vessels
in your face. It may also produce small, pus-
filled bumps. These signs and symptoms may
flare up for weeks to months and then go

away for a while




Metronidazole

 The mechanism of action is unknown
q pasite inve) in the mﬁg,gwrw‘o%lgg YeGores
+ but it may relateﬁ; the inhibitory effects of
metronidazole on Demodex brevis; This drug
may act as an anti-inflammatory agent by

JUCiN

direct effect on %e\eu%?ophil cellular function
+Adverse local effects include dryness,
burning, and stinging.

+Caution should be exercised when applying
metronidazole near the eyes to avoid
excessive tearing.




Systemic therapy

Indications:

 Moderate inflammatory acne non-responsive to
topical therapy

* nodulocystic acne

+ Oral Antibiotics
+ Isotretinoin
+ Hormonal Therapy



( USually thoSe antibiokice are given for Iug Deriod of finte hefore we SM)‘&&?§>
+ Tetracycline 500mg X BD

+ Doxycycline 100mg X BD
4 Minocycline 100mg X OD
+ Eythromycin 500mg X BD

4 combined with topical therapy

~1f He pah‘en)’ (an'F holersfe Side eHcks of antibiohics OR have been Using Fhown
With no infprvenent s we an use ISofve i noin

32



+ severe nodulocystic acne
4+ non responsive acne
+ severe psychological distress



% | teratogenic| (Avoid during pegnancy snd qgeﬁs ae nenth before

4 mucosal drynessprescibed with y et Sharld e Vot Gae
ego o °|1- ) / ¢ - o
*. photosensitivity Moisturize's eye s Nak o gel pregrom

« arthralgias (qu in muscles, and Joiﬂ"s)
4 alteration of liver enzymes (AT and psT fesks are aeeded )

« hypertriglyceridemia and hypercholesterolemia
( ipid Profile Checks are necded lSo )

4 Tumerogenic in animals /(a (e Griin fypes of Carcer )

X it can dlso quiSe pgvcho)ogfcql offechs [ JcpﬂESS)'oﬂ\
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\"W !FS (omn'c)eV@J o
desquantative agent” 7

4_ Retinoic Acid( Tretinoin): is the acid form of Vitamin A.

Stabilizes lysosomes, increases RNA polymerase activity,
increases PGE,, cAMP, and cGMP levels, and increases the

incorporation of thymidine into DNA. On Molecdlay Jeve|

ecreases cohesion between epidermal cells and
increases epidermal cell turnover. This will result in
expulsion of open comedones and the transformation of
closed comedones into open ones. phgolegically
No Cohesion — cells sk k- Sheo’o’:‘vj — Hhis opens up CoMGO’MtS—ew}'Wivp gek,

Clem’eo’ o

+Also, promotes dermal collagen synthesis, new blood
vessel formation, and thickening of the epidermis, which

helps diminish fine lines and wrinkles. "Baby SKin !



Up Al

Drugs for Psoriasis
o Acitretin: (vibmin A desivative)
—Related to isotretinoin.
—Given orally.
—Hepatotoxic and teratogenic /e ki o isihdinoin)

—Patients should not become pregnant for 3
years after stopping treatment, and also
should not donate blood.




Drugs for Psoriasis

(The ficsr choice for Iredutent

QFJ i}SoIFQQ\‘ S N GertiSon. Crd
and if itS pol Yespond ing wt VR
¢ TazarOtene: (Vl'l‘dMl'V\ A JW\'\M]‘NQ} V\a

—Topical. (can be vsed ks heubacne) o\ (o
—Anti-inflammatory and antiproliferative

aCtlonS. . Sf(‘,e ef&c\‘g fQ‘d'd h "’Oﬂ?l‘CQ' q,j)")h'cqh.oﬂ
—Teratogenic. Also, can cause burning,

stinging, peeling, erythema, and localized
edema of skin.

» Calcipotiene:

—Synthetic vitamin D, derivative le()/A\:)‘s“ o
Mo



New Drugs for Psoriasis

Apremilast(Otezla)
e psoriasis and psoriatic arthritis.

e It may also be useful for other immune system-related inflammatory
diseases.

e The drug acts as a selective inhibitor of the enzyme phosphodiesterase 4
(PDE4) and inhibits spontaneous production of TNF-alpha from human
rheumatoid synovial cells.

Side Effects
— diarrhea
— hausea.
— stomach pain.
— vomiting.
— headache.
— sore throat, cough, and fever.

— sneezing, runny nose, and nasal congestion.e-to-severe psoriasis
demonstrating superior efficacy to apremilast



New Drugs for Psoriasis

Deucravacitinib (Sotyktu)

— A new oral treatment option for adults with plaque
psoriasis.

— moderate-to-severe plaque psoriasis

— It is a once-daily oral medication with its clinical
trials in moderate-to-severe psoriasis
demonstrating superior efficacy to apremilast

— MOA: Allosteric inhibitor of TYK2

— Side effects:runny nose, congestion, or sore throat,
sore on mouth, lips, gums, tongue or roof of
mouth, acne.



New Drugs for Psoriasis
[Top.’cql drugs (

Roflumilast (Zorvye) cream

selective, long-acting inhibitor of the enzyme
phosphodiesterase-4 (PDE-4). It has anti-inflammatory effects
— chronic plaque psoriasis

— an effective topical therapy for use on all psoriasis-
affected areas including body, face, and intertriginous
areas folds of cur bo?,(j

Tapinarof (Vtama) is a topical (on the skin) medication used

to treat plaque psoriasis in ad%%ég e il

S
— MOA: immune modulation, skin-barrier normalization, and
antioxidant activity.

— It's convenient to use because it's only applied once daily



Drugs for Psoriasis

» Biologic Agents:@
—Alefacept:

* Immunosuppressive dimer fusion protein of
CD2 linked to the Fc portion of human IgG,.

—Efalizumab:
- Recombinant humanized IgG, monoclonal
antibody. pecuse if cwss

* Withdrawn :progressive multifocal
leukoencephalopathy (PML),

» Can cause thrombocytopenia.

—Etanercept: jien i¥

* Dimeric fusion protein of TNF receptor linked
to the Fc portion of human IgG,



Anti-inflammatory Agents

. Topical Corticosteroids: = man ey of
Psoria®§
—Hydrocortisone.

—Prednisolone and Methylprednisolone.
—Dexamethasone and Betamethasone.
—Triamcinolone. ( inralesional injechion for Fhe Heatwont of

Scon'sy
—Fluocinonide.
~They ainy iahibit- the production of firechidonic. «id (« Gairal iflarimaloy
Hhreugln inhibikion of Phssprolipise AL medidbov)



Anti-inflammatory Agents

» Topical Corticosteroids:
—Absorption: Different (ofc depending on the onea wede «ipying on

* 1% of hydrocortisone applied to the ventral
forearm.

* 0.14 times of hydrocortisone applied to the
plantar foot.

* 0.83 times of hydrocortisone applied to the
palm.

3.5 times of hydrocortisone applied to the scalp.

* 6 times of hydrocortisone applied to the
forehead.

* 9 times of hydrocortisone applied to the vulvar
skin.




Anti-inflammatory Agents

* Topical Corticosteroids:
— Absorption:

» Absorption increased with inflammation.

* Increasing the concentration does not
proportionally increase the absorption.

* Can be given by intralesional injectio&

Tvia CGnoloNe
for NG A



Anti-inflammatory Agents

* Topical Cortcosteroids:

—Dermatologic disorders very responsive to
steroids:

» Atopic dermatitis.

* Seborrheic dermatitis.

* Lichen simplex chronicus.
* Pruritus ani.

* Allergic contact dermatitis.
* Eczematous dermatitis.

* Psoriasis



Anti-inflammatory Agents
» Topical Cortcosteroids:

—Adverse Effects:

* Suppression of pituitary -adrenal axis.

e Svstemic effects.” e have end oMS GoY Hsrevoids
y pr rodiCed OJRXQFMMV\(/)N’ will e bein

/ Skin atrophy PrquCQ with hghw evegenous Cmﬂ

§ tienY *o')s

S o CorkcoSteveids o S if Hee Priient sho)

N Erythema. o Tt suam)/ e ray o 1l 'S
S| Pustules.

* Acne.

* Infections.

* Hypopigmentation.

.« Allergic contact dermatitis.

L 4




Agents affecting Pigmentation

. Thefe are. Cerlain Conditions wheve we need fo Narease prgmen Fahow
¢ Trloxsaleno of rh( SKW\ TAR A oF Jepfﬂv\ﬂeﬂmr,‘oﬂ [“"bfﬂl'gfllA?V\'"i\\:jO\

* Methoxsalen. . i e bo be ahvad by fyor
— Are psoralens used for the repigmentation of
depigmented macules of vitiligs®

— Must be photoactivated by long-wave-length
ultraviolet light (320-400nm) to produce a
beneficial effect.

— They intercalate with DNA. 1
— Can cause cataract and skin cancer.




Agents affecting Pigmentation

These dvuqs cle—poav\/\ev\]' He SKkin
by prevert g e bisynthesis of Melanin

» Hydroquinone.
 Monobenzone. i i el

* Monobenzone may be toxic to melanocytes
resulting ie ﬁsrmanent depigmentation.

. He pakienk have fo avord Smlwyhl‘
* Mequinol

— Reduce hyperpigmentation of skin by
inhibiting the enzyme tyrosinase which will
interfere with biosynthesis of melanin.



inCRASR haiy” glowhin > deveare aiv grow b

Trichogenic and Antitrichogenic Agents
 Minoxidil (Rogaine): ( Tvichegenic)

— Designed as_an antihypertensive ?%%Qat’e ooy topreslly

— Effective in reversing the progressive o omly
miniaturization of terminal scalp hairs associated
with androgenic alopecia.

— Vertex balding is more responsive than frontal
balding.



Trichogenic and Antitrichogenic Agents
» Minoxidil.

» Finasteride (Propecia): ( Tvchegenc)

— 5a-reductase inhibitor which blocks the
conversion of testosterone to
dihydrotestosterne.

— Oral tablets/s, Sde thechs (elared b Sexwtl funchions
— Can cause decreased libido, ejaculation

disorders, and erectile dysfunction.



Trichogenic and Antitrichogenic Agents
* Minoxidil.

» Finasteride.

» Eflornithine: (" hiichegenic)

—Is an irreversible inhibitor of ornithine
decarboxylase, therefore, inhibits polyamine
synthesis. Polyamines are important in cell
division and hair growth.

— Effective in reducing facial hair growth in 30% of
women when used for 6 months.



