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Vitreous gel

Figure 1. Anatomy of human eye.

Table 1. List of Marketed Ophthalmic Pharmaceuticals (US, Topical,
Unless Specified Otherwise)

Antibacterials
Chloramphenicol
Aminoglycosides

Gentamicin
Tobramycin
Macrolides
Azithromycin
Fluoroquinolones
Ciprofloxacin
Gatifloxacin
Moxifloxacin
Ofloxacin
Cephalosporins
Cefixime (intracameral, Europe)

Antifungals
Natamcyin
Propamidine (UK)

Antivirals
Cidofovir (intravitreal)
Fomivirsen (intravicreal)

Gancicl intravitreal implant)
Idoxuridine
Trifluorothymidine
Valganciclovir (oral)

Dry Eye Disease
Cyclosporine (Restasis
Diquafasol (Diquas™, Japan)
Hyaluronic acid (Hyalein™, Japan)
Rebamipide (Mucosta™, Japan)

Glaucoma/Ocular Hypertension
Prostaglandins

Bimatoprost

Latanoprost

Tafluprost

Travoprost

Unoprostone
B-Adrenoceptor Antagonists

Betaxolol

Carteolol

the US, lkervis

(Continued)
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Table |I. Continued

Levobunolol
Metoprolol
Timolol (maleate and hemihydrate salts)
Adrenergic Agonists
Apraclonidine
Brimonidine
Dipivefrin
Epinephrine
Carbonic Anhydrase Inhibitors
Brinzolamide
Dorzolamide
Antifibrotic Agent (During Surgery)
Mitomycin
Inflammation
Corticosteroids
Dexamethasone (topical, intravitreal, Ozurdex™)
Fluocinolone acetonide (Retisert™, lleuvin™)
Fluorometholone
Prednisolone acetate
Triamcinolone acetonide (Triescence™, Trivaris™)
Nonsteroidal Anti-Inflammatory Agents
Bromfenac
Diclofenac
Flurbiprofen
Ketorolac
Nepafenac
Allergy
Antihistamines
Alcaftadine
Azelastine
Bepotastine
Epinastine
Ketotifen
Olopatadine (Patanol™, Pataday
Pheniramine
Mast cell stabilizer
Amlexanox
Cromoglycate
Surgery
Antimuscarinics
Atropine
Tropicamide
Cyclopentolate
Sympathomimetics
Phenylephrine
Cholinergic agonists
Acetylcholine
Carbachol
Ketorolac/phenylephrine
Retina—Choroidal Neovascularization due to Macular
Degeneration
Verteporfin (IV)
VEGF inhibitors”
Aflibercept (intravitreal)
Pegaptanib (intravitreal)
Ranizibumab (intravitreal)
Strabismus and Blepharospasm
Botulinum toxin (OnabotulinumtoxinA)

Pazeo’ —various formulations)

There are also fixed-dose combinations. These include corticosteroid-
antibiotics and ocular hypotensive medications.

“Some of the VEGF inhibitors are also approved for the treatment of diabetic
macular edema and diabetic retinopathy due to diabetic macular edema.
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Table 1.1 Significant milestones in the development of drugs for ocular therapeutics

Atropine isolated in crystalline form

Physostigmine isolated

Pilocarpine isolated

Effect of pilocarpine on IOP recorded

Nonselective sympathomimetics (epinephrine and dipivefrin)
Oral carbonic anhydrase inhibitors (acetazolamide)
Beta-blockers (timolol, levobunolol)

Topical carbonic anhydrase inhibitors, fluoroquinolones antibacterial photodynamic
therapy

Intraocular antiangiogenic agents (ranibizumab, bevacizumab, pegaptanib)



Generic name

Brand names

Common trade names

Class of drug

Therapeutic class

Indications

Common uses of the drug

Dosage form

Common forms of the drug

Dose

The amount of drug to be given or taken during therapy.
The dosage is to be taken as a guideline and does not
preclude other dosage regimens

Contraindications

Information pertaining to inappropriate use of the drug

Warnings

Hazardous conditions related to use of the drug and disease
states or patient populations in which the drug should be Generic name
used cautiously

Adverse reactions

Considerations to be taken into account X Studies in animals or humans have demonstrated fetal

Pregnancy category

abnormalities or there is evidence of fetal risk based on
human experience, or both, and the risk of the use of the

FDA categories that indicate the potential for causing birth

defects

Controlled studies in pregnant women have failed to drug in pregnant ‘_Nomen (?Iea.rly OUt:‘NEIghS S
demonstrate a risk to the fetus in the first trimester with no benefit. The drug is contraindicated in women who are or
evidence of risk in later trimesters. The possibility of fetal may become pregnant

harm appears remote

Either animal-reproduction studies have not demonstrated Drug interactions Only clinically important interactions are listed
a fetal risk but there are no controlled studies in pregnant
women, or animal-reproduction studies have shown an
adverse effect that was not confirmed in controlled studies
in women in the first trimester and there was no evidence
of a risk in later trimesters

Either studies in animals have revealed adverse effects on the
fetus (teratogenic, embryocidal effects, or other) and there
are no controlled studies in women, or studies in women and
animals are not available. Drugs should be given only if the
potential benefits justify the potential risk to the fetus

There is positive evidence of human fetal risk, but the
benefits from use in pregnant women may be acceptable
despite the risk (e.g., if the drug is needed in a life-threate-
ning situation or for a serious disease for which safer drugs
cannot be used or are ineffective)




Latanoprost

Brand Name
Class of Drug

Indications

Cosage Form
Dose

Contraindlcations

Warnings

Adverse Reactions

Xalatan.

Glawcoma. Prostanold-selective prostaglandin F (FP) receptor
agonist.

Reduction of elevated KOP In patients with OAG or acular by-
pertension.

Topiczl ophthalmic solution Qul05% (50 pgfmi).

1 drop to affected eyels) once per day In the evening; dosa-
ge showld not exceed once per day since It has been shown
that maore frequent administration may decrease I0P-lowse-
ring effect. Reduction of IOP starts approimately 34 h af-
ter administration and the maxdmum effect Is reached after
8-1zh

Ini patierits with known hypersensithity to the product orany
of its components or fo benzalkonium chiorde.

Feported to cause changes to plgmented fissues. Most fre-
quenthy reported changes have been Increased plgmenta-
tion of the iris, periorbital tssue (eyelid) and eyelashes, and
growth of eyelashes; plgmentation is expacted to Increass
as long as Xalatan Is administered. After discontinuation,
plgmentztion of the Irs 15 lkely o be permanent while pig-
mentation of the perorbital tissue and eyelash changes has
been reported to be reversible In some patients. Patlents who
recalve treatment should be informed of the possibiity of In-
creasad plgmentation. The effects of Increased plgmentation
beyond 5 years are not known.

Miay gradually Increase plgmentation of the Ins. The aye-
color change s due to Increased melanin content In the
stromal melanocytes of the ns rather than to an Increass
in the number of melanooytes. This change may not be
noticazble for several months to years Typically, the brown
plomentation around the pupll spreads concentrically to-
wiard the peripheny of the Iris, and the entire irls orparts of it
becomse more browndsh. Metther nevl nor freckles of the Ins
appear to be affected by treatment. While treatment can be
continued In patlents who develop notlceably Increased Iris
plogmentation, these patients should be examined regularly.
Dowring clinical trizks, the Increase In brown Irs plgment has
not been shown to progress further wpon discontinuation
of treatment, buwt the resuttant color change may be perma-
nent.

Eyelid skin darkening, which may be reversible, has been re-
ported. Gradual changes to eyelashes and vellus halr around
the treated eye Include Increasad length, thickness, plgmen-
tation, number of lashas or halrs, and misdirected growth of
eyelaches. Eyelach changes are wsually reversible upon dis-
continuation of treatment.

Eyelash changes (Increased length, thickness, plgmentation,
and mumber of lashes); eyelid skin darkening; intraocular

Latanoprost

Pregnancy Category
Drug Interactions

inflammation (Irtls/uwettls); Ins pligmentation changes; and
macular edema, Including cystold macular edema, which
have malnly ooowmed In aphakic patients, In psewdophakic
patients with 2 torm posteriorn lens capsule, or In patients with
knowm nsk factors for macular edema. Should be used with
caution in patients who do not have an Intact posterior cap-
sule or whiz have known rsk factors for maoular edema and
In patients with a history of Intraocular inflammation (nts/
wrvaltis); should generally not be used In patients with active
intraocular Inflammation. There s Imited axperience In the
treatment of angle closwre, inflammatory, o neovascoular
glaucoma.

Contralfzd cimical trials: Symptoms reported in 5-155% of patl-
enits—blurred viston, burning and stinging, conjunctieal fy-
peremila, forelgn-body sensation, Hohing, Increased plgmen-
tation of the Ins, and punctate epithelial keratopathy. Local
conjunctival hyperemila was obsenved; howsewver bess than 1%
of the patients reguired disconfinuation of therapy because
of Intolerance o conjunciival hyperemila. Symiptoms repor-
ted In 1% of patlents—dry eye, excesshe tearlng, eye paln,
Id crusting, Iid discomfort/pain, id edema, id ervthema,
photophobla. Symptoms reported In less than 1% of patl-
ents—coonjunctivitls, diplopla, and discharge. Extremely rane
reports—retingl artery embaolus, retinal detachment, Wireous
hemorrhage from diabetic retinopathy. Most common syste-
mic adverse events—URTL cobd flu, which occurred at a rate
of approsimately 4%, Chest painsangina pectorts, musche/
Joint/back pain, and rashsallergic skin reaction each occurred
at arate of 1-29%. Postmarketing use in olimical proctice: asthmia
and exacerbation of asthma; comneal edema and eroskons;
dhyspnea; eyelash and vellus hair changes {Increased length,
thickness, plgmentation, and numbsery, eyelid skin darke-
ning; herpes keratitts; Intraocular Inflammation (Iritseeattis];
keratitls; macular edema, Induding cystold macular edema;
mizdirected eyelashes sometimes resulting in eye irmtation;
towdc epidarmal necrobysis.

C

In witro studies hawe shown that precipitation occurs when
aye drops containing thimeraosal are miked with Xalatan. If
such drugs are used, they showld be administered at least
5 mim apart.
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‘ PSEUDOMONAS ANAEROBES
Oral Gut

Ampicillin-sulbactam (Unasyn

Piperacillin-tazobactam (Zosyn

ATYPICALS MRSA ENTEROCOCCUS

Penicillins

1° (cefazolin)
2° (cefofetin) '

3° (ceftriaxone, cefpodoxime)
3° (ceftazidime)

Ertapenem
Carbapenems -
Imipenem, meropenem
|
Ciprofloxacin

Cephalosporins

Ertapenem

Levofloxacin Fluoroquinolones

—1

Vancomycin

Antibiotics that
cover MRSA

Daptomycin (no lungs)

Clindamycin

Bactrim (no Strep)
Doxycycline (no Strep)

strep

Aztreonam (anaerobes only) ‘
Aminoglycoside




Inhibit

Classification

Antibiotics

Cell

wall
3
2"
N
i 18
H
E
S

1 Beta
s
Lactams

Penicillins

Penicillinase-Sensible
Natural Penicillins Penicillin G: Na, K, Procainic, Benzathine(lVv, InM)
(Narrow Spectrum) Penicillin V: VO
Aminopenicillins Ampicillin
(Broad Spectrum) Amoxicillin
Penicillinase — Resistant (very narrow spectrum)

Nafcillin

I Oxacillin

Dicloxacillin

Antipseudomonal (extended spectrum)

Carboxipenicillins

Ticarcillin- Carbenicillin

Cephalosporins

WVionobactams

Ureidopenicillins Azlocillin — Mezlocillin - Piperacillin

A st Generation Cefazolin Cephalexine Cephapirin
Cefadroxil Cephadrine Cephalotin

2 Nnd Generation Cefuroxime Cefoxitin Cefotetan

Cefamandole

Cefonicid

Cefaclor

Aztreonam

Cefprozil Cefmetazole

3 rd Generation |Cefoperazone Ceftriaxone Ceftazidime
Cefpodoxime Ceftizoxime Cefotaxime
Cefdinir Ceftibuten Cefixime
Cefditoren

4 th Generation Cefepime Cefpirome

S5 th Generation Ceftaroline

Beta-lactamase inhib.

Sulbactam

ITa zobactam

Clawvulinic acid

No lactam

Glycopeptides

Protein
Synthesis

Vancomycin

Bacitracin

Teicoplanin

Polymyxin B

NMacrolides

DNA

toboisomerases

Fluorogquinolones

Ciprofloxacin

Azithromycin

Norfloxacin

Levofloxacin

Ofloxacin

Clarithromycin

Sparfloxacin

Moxifloxacin

Gemifloxacin

Enofloxacin

Quinolones

Nalidixic Acid

Folic Acid
Synthesis

Sulfonamides

DNA (damage )

Metronidazole

Sulfamethoxazole (SsMX)

Ag Sulfadiazine

Sulfasalazine

Sulfisoxazole

MRNA synthesis

Rifampin




Cell Wall Synthesis Nucleic Acid Synthesis
Folate synthesis

Sulfonamides
Trimethoprim DNA Gyrase
— Quinolones

Beta Lactams

Penicillins
Cephalosporins
Carbapenems RNA Polymerase
Monobactams Rifampin
Vancomycin
Bacitracin
50S subunit
Macrolides
Clindamycin
Linezolid
Chloramphenicol
Cell Membrane 30S subunit Streptogramins
Polymyxins Tetracyclines

Aminoglycosides : :
© 2011 TheMedSchool.com Protein Synthesis
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J FROM THE
LITERATURE hence some blanks are present. Also, we did not list meth-
icillin-sensitive Staphylococcus species because a clinician
NEW BENCHMARKS ON does not know the nature (L.e., methicillin sensitive vs.
ANTIBIOTIC RESISTANCE methicillin resistant) of the causative pathogen at clinical
presantation, so we need to treat based on a “most difficult
to kill™ approach. If we treat a presumed Staphyiocoocus
infection, and in reality it is methicillin sensitiva, it will ba
quickly eradicated it we are assuming (and treating for)
methicillin-resistant species.

Interestingly, MRSA organisms arg more Cormimsn
among the elderly and those who reside in the southemn
portions of the United States. Note that the drug of choice
Tor culture-proven Psaudomonas is ciprofloxacing, although
the Tlucroguinalones and tobramycin performed guite well.

A summary statement says: “Until rapid diagnostic meth-
ods are available to guide treatment choices, clinicians
should consider these data to guide the empirical treat-
ment of ocular infTections.”

The five-year Antibiotic Resistance Monitoring in Ocular
Microorganisms (ARMOR) study data was recently pulb-
lished in JAMA Oophthaimofogy (December 2015). This

is reportedly the most robust evaluation of nationwide
antibacterial susceptibility of common ocular pathogens
to date. Thankfully, resistance rates have remained stable
owver the past five yvears of this study.

About halt of sStaphyvlococcus species are methicillim
resistant, meaning they are more difficult to kill than the
methicillin-sensitive bacterial pathogens. Minimal inhilbi-
tory concentration—90 (MIC_ ) represents how effective a
drug is at eradicating a bacterial species—i.e., the lowest
concentration of a drug that will inhibit 920% of bacterial
isolates. To interpret these results: the lower the MIC__, the
more effective the drug. Focusing on the most commmonly Asbell P&, Sanfilippo TM, Pillar CM, et al. Antibiotic Resistance Among
DFESCFibE'd erIQS. thE ﬂr'ldir'l'QS- are as Tollows: COcular Patho-gens in the United States: Five-Yeaear Results From the

Antibiotic Resistance Monitorng in Ocular Microorganisms (ARMOR])

Some drugs were not tested against all pathogens, Surveillance Study. JAMA Ophthalmol. 2015 Dec; 1321201445 54,

MINIMUM INHIBITORY CONCENTRATIONS (MIC,,) FOR SELECTED ORGANISMS

MRSA MR Staph Epl.* Strep. Pneumo. Pseudomonas
Ciprofloxacin 256 64 1 0.5
Gatifloxacin 16 32 0.25 2
Moxifloxacin 16 32 .12 |
Besifloxacin 2 4 0.06 4
Azithromycin >512 >512 =128
Tobramycin >256 16
Trimethoprim 2 =128
WVancomycin 1 2

* There are many organisms which are are “coagulase-negative” but Sfaph. epidermiidis is by far the most numerous, and therefore we
hawve chosen to use Stapf. e, as synonymous with the coagulase-negative Siaof.

Mote that besifloxacin and vancomycin share superb MIC_, levels, which would portend high clinical efficlacy.




AvtBaktnpldlaka

* ApwoyAukooideg
* Apaotikeg: evrapikivn, Toumpauukivn, Aptkaoivn, Neopukivn

* Mnxaviouog épaong: Npoodevovtal avavtiotpemnta otnv 30S Baktnplakr pLoowiLKr
urtopovada, BakTNPLOKTOVO

* Avtevéeiéeig/Mapevepyeieg: vedpoTOELKOTNTA, WTOTOEKOTNTA, VEOUUKIVN = Sepuatitida
(avtidpaon TomIKAG uTtepevaloBnaiog)

» Kebaloomopiveg kot MeviktAAivec
o Apaotikec: KediEipn, KepaloAivn, Keptalldipn, NevikilAivn G, Kedboupoéiun, Kedtpratodvn
* Mnyaviouog dpoonc: AvaoteAAouv T oUvBeon Tou BaktnplakoU TOWHATOC, PoKTnPLOKTOVA

* Avtevéeibeig/lapevépyeles: avtdpdoelg unepeuaioBnaiog (3-10%), ol kepalooTopiveg
noapouotalouv dLooTAUPOUEVN avTidpacon (aMsvaar’ LE TLC TIEVIKIAALVEG (10%)

* MokpoAidec
* Apaotikec: AlBpopuukivn, EpuBpopukivn

* Mnyaviouog bpaong: Mn avtLlOTPENTr) cuvSean oTnv untopovasda 50S Tou BaktnpLakou
ptgoowuatoq

* Avtevéeibeig/lapevépyeles: (EpuBpOpUKIvN) EMILYAOTPLKA 6u0c|>log'ta, XOAOOTATIKOG (KTEPOG,
WTOTOELKOTNTA (0€ PEYAAEC DOOELG), OXL 0 a.0BEVELC LE NTTATLKY) OUCAELTOUpPYLAL

* AMnAemibpaos: Télﬁsod)u)\)\'wn, Bapdapivn, tepdpevadivn, aoteul{OAn, kapPapalemnivng,
KUKAooTtopivn, 6tyoéivn)




* ®AOUOPOKLVOAOVEG =

* Apaotikeg: ZumpodAoaoivy, Mo&iblogaaivn, ch}\gacivn, [katibAofaoivn,
NeBodhoaoivn, NoppAodaoivn

* Mnyaviouogépaong: AvaoteAAOULV TNV BaKtanaKn DNA yupaon = ouvbeon
DNA, Baktnploktova

e Avtevéeieic/MapeveépyeLec: vauTio, TtOVOK.*?]cba)\oq, avucSpaGELq
UTtEPEUALOBNGLOG el

EXAMPLES:

. EXAMPLES:
Chioramphenicol Aminoglycosiies
F:r)ﬁhrom'fcn Betatactams
Clindamyon Vancomycin

SuFonamdes Quinoiones
Trimeshoprm Ritampn
Tedracychnes B Melromdazole

Clinical note

Antibiotics, notably aminoglycosides such as neomycin and gentamicin,
can be toxic to the ocular surface. Signs of ocular toxicity include
punctuate keratitis, injection of the inferior cul-de-sac and a weepy
erythema with oedema of the eyelid tissues. Such ocular responses
usually occur when the drug has been used for 1-2 weeks and are not
normally serious.




Chloramphenicol is
considered to be the
drug of choice for the

treatment of superficial
infections such as
bacterial conjunctivitis
and blepharitis.
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* AVOOTOAELC TNC oUVOEONC VOUKAEIKWV 0EEWV
* Pupaprmikivn
e Mnxaviouoc épaconc: AvaoteAAeL TN peTaypadn HEow poodeonc otnv B-unopovada
¢ Baktnplaknc DNA géaptwpevng RNA moAupepaonc
» Avrtevoeileic/llapevepyeElec: (LeyAAec OOOELG) LKTEPOGC O€ a0OEVELC LE XpOovial TtaBnon
TOU NTATOC
* NMupueBapivn, TpyueBomnpipn
* Mnxaviouoc 6paenc: AVooTtoAn TS avaywyns Tov PuAALKOU 0¢cwg (OWEpoPUAALKO 0&U
0€ TeETPOU OPOPUAALKO O€U ), BaKTNPLOCTATLKO.

» Avtevbeibeic/lapevepyelec: Mmopel va SNILOUPYNOEL KATAOTOON OVETOLP KELOLC
dUAALKOU 0&ewC (peyadoPAaoTtikn avalpio, AEUKOTEVLO, OKOKKLOKUTTOpOWULAL)..=>
Avaotpodn pe xopnynon ¢oAvikol oEEwC.

* JoUuApakeTapidn

* Mnyaviouog dpaonc: AvaocteAAel tn oUvBeon Tou PUAALKOU 0EEWG

o Avrtevéeibeic/lMapeveépyelec: kpuotalloupla, avtidpaoelg urepevaloBnaoioc
(ayyelooibnua, cuvdpopo Stevens-Johvson), alpoAuTLK avatlpio o aoBeveic pe
avemapkela tnG YAukolo-6-dwaodoplknc Seldpoyevaonc, MUPNVIKOC LKTEPOC OE VEOYVAQ,

OXL O€ VEOYVA Kol Bpedn KATW TWV 2 UNVWYV, OE EYKUEC YUVOLKEC TTPOG TO TEAOC TNC
KUNOEWC, o€ aacBeveig mou Aappavouv pebevaypivn



How to Avoid Antibiotic Resistance

* AvaoToAEic TNC oUVOEONC TWV VOUKAEIKWV 0EEWV
* Bavkouukivn, Bakitpakivn N

%‘ o Mnyoviouoc 5paonc: avo.oTENEL OE OPXLKA oTAdLa Tn cUVOESN TOU KUTTAPLKOU

R
o Avtevbeieic/Mapevépyelec: (Bakitpokivn) roytfm'edmpuoyr'] Adyw vedbpww‘;ﬁ]ﬁ

(Bawvkopukivn) ouvépopo epuBpou poowmnou, pAsPitida otn OEon Eyxuc 3::.}*
gyxvon =2 mbavo shock), 60008«‘iapr(busvn wtotoélkotnTa o acBeveiq ue vebpky
Take antgvetapke Complete the entire Do not save
as pmg‘lbﬁﬁ B KoLl I'pam&ﬁﬂrrffe’ even if you antibiotics for
| better , future use

) ’ . € ;
* Mnyaviouog épaonc: Auénon tng betomspatorr]raq TNG KUTTOPLKAG LEMPPAVNG
o Avrtevéeibeic/Mopevepyelec: avtldpAoELC UTIEpEVALOBNOL

Do not take antibiotics Do not use someone
for a viral infection else’s antibiotics



Do You Need
Antibiotics?

Prescribers of topical antibiotics must always aim to prevent the
development of resistance to them. For example, the fluoroquinolones
should be used with great caution to avoid this problem. At present, they

Clinical note

have broad-spectrum activity with relatively little microbial resistance.
It is important to use the least potent drug that can ensure the required

therapeutic outcome. These preparations must not be used in the absence
of infection.




OPHTHALMIC MYTHS: INFECTION CARE

Myth
Qur Take

Myth
Qur Take

Myth
Qur Take

Myth
Qur Take

Fourth-genaration fluoroquinolones are the best, mast effective medicines for ocular surface infections,
Saveral recant studies have documentad significant and increasing resistance to this class of medicine. Batter

choices would be an aminoglycoside, trimethoprim with polymyxin B, or Besivance suspension,

Prassure patching abraslons Is now obsolete.

Patients with large, painful abrasions may be best treated with therapeutic cycloplegia and a well-placed pres-
sure patch over an antibiotic ointment such as Palysporin (bacitracn with polymyxin B), at least intially. Mast
abrasions are freated with a bandage,/therapeutic soft contact lens with topical trimethoprim/polymyxin B
(Polytrim) eya drops used four times  day until the abrasion is healed. The generic Polytrim is used because it
is minimally toxic to the ocular surface, highly effective and affordable.

Don't touch the dropper tip to the eye, s it could cause an infection,
We all know many patients do this routinely, and we have never saen an eye infection from such a behavior, No

doubt this has happened to some unlucky soul, but such a complication would be exceadingly rare. The greater

risk is the potential for comeal abrasion.

Olntments retard re-epithellalization In the setting of comeal abrasion.
This has long baan proven fo be false.

Each of these procedures generally takes about

I THE EFFICIENT RED EYE EVALUATION
fwo to three minutes in most cases.

Assess visual acuity (pinhole if indicated)

Mote the degree of conjunctival injection
Mild: dry eyes, allergy, chlamydia, mild bacterial infections
Marked: acute viral or non-specific bacterial infection, acute iritis

Mote the degree of conjunctival injection pattern
Sector injection: corneal infiltrate, episcleritis, phlyctenule, inflamed
pinguecula
Global injection: uniform—bacterial or viral infection, or uveitis
More pronounced in fornices: bacterial infection
More pronounced paralimbally: uveitis

Guality and quantity of discharge if any
Watery: viral
Mucoid: dry eyes, allergy, chlamydia
Mucopurulent: bacteria

Preauricular lymphadenopathy (not grossly visible)
Most commonly, adenoviral
Less commonly, chlamydial
Rarely, hyperacute conjunctivitis
If grossly visible: Parinaud’s oculoglandular syndrome {cat-scratch disease)

Follicles vs. papillae: clinically virtually meaningless
Exception: Giant follicles in the inferior forniceal conjunctiva are highly
indicative of chlamydial infection

Character of cornea: Examine without, then with, fluorescein dye to rule
out herpes keratitis, subtle abrasions, ulceration, through-and-through
perforation (Seidel's sign)

Measure the IOP if no contraindications exist

Evert the eyelid to rule out conjunctival foreign material or pathology
Examine the anterior chamber for cells/flare

Quick ophthalmoscopy to rule out concurrent intraocular disease



EvioXupéva avtiBLlotika

« Fortification means to intensify or strengthen the
medication, to achieve adequate drug concentration.
Fortified antimicrobials are not commercially
available, thus should be, prepared of optimal
constitution in a sterile pharmaceutical dispensary.

Most of our available ophthalmic antibiotic preparations
are in 0.3% concentration, which is not sufficient to attain
minimum inhibitory concentration to halt the progression
of certain pathologies.

Fortified antimicrobials are not commercially available,
thus should be prepared of optimal constitution in a
sterile pharmaceutical dispensary. For preparation of
fortified antibiotics, a standard parenteral or lyophilized
antibiotic preparation is combined with a compatible
vehicle such that the antibiotic does not precipitate.

Table 1: Drugs and their coverage!"”

Bacteria type

Gram-positive Cocei
(Staphylocaccus, Streptococcus)

Gram-negative Cocci (Neisseria
meningitidis, Neisseria meningitidis,
and Moraxella catarrhalis)
Gram-negative rods (Pseudomonas
and Klebsiella pneumoniae)

Nontuberculous mycobacteria

Methicillin-resistant
Staphylococcus aureus

Nocardia

First-line option

Cefazolin - 50 mg/ml

Vancomyein - 25 or 50 mg/ml
Bacitracin - 10,000 1U
Fluoroguinolones

Fortified ceftazidime: 50 mg/mL (5%)
Fortified ceftriaxone: 50 mg/mL

Fortified gentamicin: 14 mg/mL (1.4%)
Fortified tobramyein: 14 mg/mL (1.4%)
Fortified ceftazidime: 50 mg/mL (5%)
Fortified amikacin eyedrops: 40mg/ml
Clarithromyein: 10 mg/mL
Azithromyein: 10 mg/mL
Fluoroguinolones

Topical vancomycin eyedrops: 50 mg/
ml (5%)

Topical linezolid: 2 mg/ml (0.2%)
Fortified amikacin eyedrops:

40 mg/ml

Co-trimoxazole (trimethoprim 16 mg/
ml + sulfamethoxazole 80 mg/ml)



General guidelines

Selection of fortified antimicrobials must be adapted to the
type of bacteria suspected for safe and effective treatment
Fortified drops should be prepared by a doctor or a
pharmacist inside a laminar air hood/operation room
under aseptic precautions

Disposable syringe should be used

Date of preparation and date of expiry should be
mentioned in prepared drops

Frequency of application with storage instructions should
be explained to the patient

Short shelf-life (preservative free)
Since there 1s a risk for contamination and also it 1s

preservative free, it should be refrigerated and can be
kept up to 7 days at 4°C
Shake well before instillation.

Topical vancomycin eyedrops: 15 mg/ml, 25 mg/ml, or
50 mg/ml (5%)

a)

Method: To a 500 mg vial of vancomycin:!'=l
Add 33 ml of 0.9% sodium chloride for injection USP (no
preservatives) or artificial tears to produce a solution of

15 mg/ml.
Add 20 ml of 0.9% sodium chloride for injection USP (no

preservatives) or artificial tears to produce a solution of
25 mg/mil.

Add 10 ml of 0.9% sodium chloride for injection USP (no
preservatives) or artificial tears to produce a solution of
50 mg/ml.

Storage: Refrigerate and shake well before instillation.

DRAWBACKS OF FORTIFIED PREPARATIONS

The main drawback of fortified antimicrobial preparations
is epithelial toxicity as epithelial-healing rate is retarded by

aminoglycosides and vancomycin. When large epithelial defect or
conjunctival ulcers are seen, the frequency of drug therapy must
be reduced or to be thought of as an alternative drug regimen.!"-

Nixon HK. Preparation of fortified antimicrobial eye drops. Kerala J
Ophthalmol 2018;30:152-4
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LEFT: There is a large eplthelial defect inferiorly. Note that the anterior two thirds of
the cornea is heavily inflitrated, which nicely explains why the overlying epithelium is
secondarily compromised. This is a non-infectious epithelial defect, most likely as a
result of epithelial demise secondary to staphylococcal exotoxins. This defect is near
the limbus, which Is very fertile soll for inflammatory events. The limbal area has an
abundance of blood vessels that carry immune weaponry of both humeral immunity
(antibodies) and cellular immunity (leukocytes). This explains why most all events

at or near the limbus are Inflammatory In nature, and therefore why corticosteroid
suppression is so essential to hasten resolution of tissue compromise.

RIGHT: After just two days of an antibiotic/steroid combination, the epithelial defect
is healing rapidly. The antibiotic is for the benefit of the doctor; the steroid is for the
benefit of the patient! It is vital to know why there is epithelial compromise. If such
is a result of anterior stromal inflammation (as evidenced by the rather profound
anterior corneal infiltration as seen in optic section), then a steroid Is the drug best
suited to help restore these tissues.

OPHTHALMIC MYTHS: STEROIDS

Myth Never use a sterold (even combined with an antiblotic) on a cornea with a staining epithellal defect.

Our Take  We have encountered numerous epithelial defects over
the years that were non-healing until we added a ste-
roid that quelled the comneal inflammation preventing
re-gpithelialization. The nature and cause of the epi
thelial defect must be understood in order to properly
select therapeutic intervention. If the epithelial defect
I5 present as a result of subepithelial inflammation, as
evidenced by leukocytic anterior stromal disease, then
adaing a steroid to suppress the underlying inflamma-
tory process can promote re-epithelialization. We know
that inflammation and superficial punctate keratits
commonly coexist in dry eye disease, yet the proper
application of a steroid can help restore and enhance
the integrity of the epithelial tissues.

A mild sterold will suffice for Thygeson's superficial
punctate keratopathy.

"""""""""""""""" - REVIEW OF OPTOMETRY MAY 15, 2016 -




* Neopukivn + Bakttpakivn + MoAvpuéivn B
* MoAvpuéivn B + Bakitpokivn

* MoAvpuéivn B + tplpuebompipn

* MoAuvpuéivn + Neopukivn + Fpoapodivn

| ®appaka mou mepLéxouy T dpactikn oe cuvbuaopo pe aAheg dpaoTikeS

K Epmopik ovopagia & Evepya ouoTaTikd YneoBuvoc kukhogopiac

© ¢ PAROTICIN 0BoptolibpokopTIZovn - MoAuuEivn B - Atbokdiv 5| Adelco Xpwyatoupysia ABnyviv AE.
© ¢ SYNALAROTIC AKETOVIBLO TNC (pBOpLOKIVOAGVNG - Neapukivr - Mohupuéivn B [l Minerva Pharmaceuticals AE.

© ¢ TEAMBIOTIC Neopukivn - Bakttpakivn - Mohuyuéivn B |5l Nassington Ltd

A IERRAMYCIN+POLYMYXIN Oxytetracycline hydrochloride - Polymyxin B sulfate |5 Pfizer Hellas AE.
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Table 2.4 Compounding of major antibiotics for the treatment of ocular infections

Drug manme®
Acaammikacin sulfate
Aoampacillin sodium
Bacitracin =imc
Ceftazolin sodivmm
Cefitaz=idime
Cefimaxone

Climd avnyrc i
Cohstimethate
sodim
Ervithromnmycin
Gentamacin sulfate

Imipencmdcilastatin
sodiumm

Kanamwcin sulfate
MNeomycin sulfate
Penicillin

Piperacillin
Polyvmwxin B sulfate
Ticarcillim disodimm

Tobramywcin sultate

Wancomycin
hydrochloride®

Topical

10 gl

S50 gl

T O DO =Sl
S0 el

L T 1 0

S0 gl

S50 gl

10 gl

S0 gl
B58—15 mgfrmnd
5 mgzdmnd

A0—50 gl
5—8 mugzSmml
1O OO wmatsS el

12.5 mg/lml.
1T O OO =Sl
L w s =iy w ) I8

H—15 mg/ .
20—25 g

Route of administratiomn

Subconjunctival
25 g

S0—1 50 e
SN nnnits

TN e

1O e

15—50F g
15—25 mg

1O e
10—20 g

30 g
125250 mg
O.5—1 .0 malliomn anres

1O e
100 OO ks
1O e

10200 e
25 g

Intravitreal
D g
5 g

2. 250 pugm
20000 pugrm

T .00 g
1O g

SO prgr
TOD—20M0 g

SO0 g

0D mnits

TOO0—200H0 g
T OO g

Intravenous®

15 mg'kg daily im 2—3 doses

4 12 g daily in 4 doses

24 o daily in 3—4 do=ses

1 g daaly 1mn 2—3 doses

11— g daaly in 1—2 doses

OO—1 8000 mg dadaly in 2—3 doses
2.5—35 mgog'kg daily 1m 2—F doses

35 mg'kg daily in 2—3 doses
2 g daily im 3—4 doses

12—2<4 mmualliomn units daily i <4—&
doses

200—3000 megdk e dasly 3 > i GG
doses

35 mgke daily in 2—3 doses
15—30 mgo'kge dailly im 1 -2 doses

“Mlost penicillins and cephalosporins are physically incompatible when combined in the same bottle with amainoglyoco—
sides such as amikacin., gentamuacin. or tobramycin

Ba dult doses

“l0sage discouraged by CIDHC because of imncreased resistant organisims
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Generic (trade) name

Amphotericin B
(Fungizone®)

Liposomal amphotericin B
Fluconazole (Diflucan®)

Intravenous
Flucytosine {Ancobon®)

Itraconazole (Sporanox®)

Ketoconazole (Nizoral®)
Natamycin (Natacyn®)

Voriconazole (Vfend®)

e Mnxoviopog dpaong 222>

» Avtevdeitelc/Mapeveépyelec: Tomikn
YniepevatoOnoia, veppikn BAAPN

Route
Topical

Subcon.
Intravitreal

Intravenous
Oral

IV

Oral

Oral
Intravenous
Oral
Topical
Oral
Intravenous

Intracorneal
Topical

Dosage

0.1-0.5 % solution (most commonly .15 %); dilute with water for
injection or dextrose 3 % in water

0.8-1.0 mg
Jmeg

200 mg on day 1, then 100 mg daily in divided doses
400 mg on day 1, then 200 mg daily in divided doses
200400 mg

30-150 mglkg daily 4 divided doses

200400 mg/kg daily

200 mg IV twice a day for 4 doses, then 200 mg IV daily for 14 days
200400 mg daily

3 % suspension

200 mg twice a day

36 mgkgevery 12h

25 ygm

| % eyedrops

Membrane functlon Microtubule assembly
amphotaricin B griseofulvin
Ergosterol synthesis

/ fluconazole
itraconazole
voriconazole

naftifine
terbinafine

aminoacyl tRNA
synthase
oxaborolas

Nucleic acld
synthesis
S-fluorocytasine

Cell wall synthesis
caspofungin

Figure 61-1 5ites of action of antifungal agents. Many antifungal agents act
at sites involving cell wall and cell membrane function. Amphotericin B and
other polvenes (e.g., nvstatin) bind to ergosterol in fungsal cell membranes and
increase membrane permeability. The imidazoles and triazoles (itraconazole,

etc.) inhibit 14-a-sterol demethvlase, prevent ergosterol synthesis, and lead to

the accumulation of toxic 14-a-methylsterols. The allvlamines (e.o., naftifine

and terbinafine) inhibit sqgualene epoxidase and prevent ergosterol synthesis.

The echinocandins (e.g., caspofungin) inhibit the formation of glucans in the
fungal cell wall. Metabolites of 5-fluorocytosine can disrupt fungal ENA and

DM A synthesis. Griseofulvin inhibits microtubule assembly, therebyv blocking

fungal mitosis. Oxaboroles inhibit fungal aminoacvly tEMNA syvnthase, thereby

inhibiting fungal protein synthesis.
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Table 2.12 Aatimicrobial therapy for ocular toxoplasmosis

Treatment regimen (adult)
Pyrimethamine 200 mg orally on day 1, followed by 50 mg orally daily for 4 weeks
Sulfadiazine 2 g orally as a loading dose followed by | g orally 4 times daily for 4 weeks
Folinic acid 15 mg orally every other day twice a week
Force fluids and give sodium bicarbonate

Alternate regimen (adult)
Azithromycin, 500 mg orally twice daily for 4 weeks, or clindamycin 300-450 mg orally g 6 h for 4 weeks
Irimethoprim. 160 mg/sulfamethoxazole 800 mg twice daily for 4 weeks

Vision-threatening lesions
Corticosteroids to be used only when vision is threateped: prednisone, | me to 1.5 mg/kg/day, gradually tapered
over a period of 4 weeks, or periocular injection of triamcinolope acetonide 40 mg oace
Give corticosteroids 3 days after initiation of antimicrobial agents

Congenital toxoplasmosis
Pyrimethamine, | mg/kg/day orally once every 3 days. and sulfadiazine, 50 mg to 100 mg/kg/day orally in two
divided doses for 3 woeks
Corticosteroids for vision-threatening lesions: | mg/ke/day orally in two divided doses. The dosage should be
tapered progressively and later discontinued
Folinic acid, 3 mg twice weekly during treatment with pyrimethamine

Adapted and modified from [ 1, 68]

notpoxoplosLditida toéomAdouwon.

Table 26-7

Medicafions Currently Used in the Treaiment of Acanthamosba Keratif

Medication Fffective Against

Chlothexidine dighuconate 0.02% (mainstay Trophozoite and cystic stage
treatment)

PHMB 0.02% (mainstay treatment)
Propamidine 0.1% (Brolene®) (aclitive thetapy)
Hexamidine isethionate 0.1% (Vivier®)

Trophozoite and cystic stage
Trophozoite with some cystic activity
Trophozoite with some cystic activity

(additive therapy)
Flutbipofen (ofal) Adjunctive thetapy providing anti-inflammatoty and analgesic
propertics
Topical stetoids Can be used in late stages after the amoebac have been killed

to conttol inflammation
Effective against trophozoites but hot cysts; hevet used as primary
therapy but may be used concurrently

Imidazoles 1% (e.g, ketoconazoke)

AMEBIASIS
Chiloroguine ARALEM
Dehydroemetineg DEHYDROEMETIME
Emetine IPECAC SYRLUP
lodoguino I YODoOXN
Metronidazole FLAGYL
Paromormyrcin HURMATIN
Tinidazole TINDAMAXK

MALARLA

Artermisirmin ARTEMISININ
Chloroguine ARALEM

Mefloguiine LARLAM

Primaguine PHOSPHATE TAELETS
Pyrimethamine DARAPRIM
Qunirirpe Quinidirve QUALSOLIN,
QUIMIDIME GLUWCOMATE

TRYPANOSOMIASIS
Benznidazole RADAMIL
Melarsop rol MELARSOPROL
Mfur tirmeoas HIFL RTISAOM
Pentamidine HEBLIFENT
Surarm in GERMAN M

Sodium stiboglucorrate SOOI
STIBOGLLWCOMATE
TOXNOFPLASMOSIS
Pyrimethamine DARAPRIM

GIARDIASIES
Metronidazole FLAGYL
Nt crowamide ALINIA
Tinidazole TINDAMEX

Figure 6.1
Surmmary of antiprotozoal agents.



~ ACYCLOVIR (Zovirax) For HSV, use 200-400 mg PO 5x/day for 7 to 10
days, or HAV 600-800 mg 5x/day for 10 days; use IV if 1M MU NOsup-
pressed. All current antivirals are virostatic.

. S}-’nrhcl:ic guanosine analogue that is tri-phosphorylated by thymidine
kinase (TK) to acyclovir triphosphate. The triphosphate accumulates

in infected cells and competes with doxyguanosine triphosphate for
viral DNA polymerase and terminates replication after incorporated
into DNA.

e 200 greater afﬁnir}-' for viral thymidine kinase (TK) than mammalian
cell TK, thus low toxcaty. Activity greatest for HSV-1:> HSV-
2>=>HZV = EBV > CMV.

o Most viral resistance is from alteration of TK gene.

CIDOFOVIR  Nucleotide analogue inhibits viral DNA polymerase, used for
CMYV infection; does not require viral activation; long intracellular half-life.
May cause profound hypotony (CB destruction) and severe uveitis (14% of
intravitreal usage).

FAMICICLOVIR (Famvir) 500 mg PO every 8 hours to treat HZV and
genital herpes, typically treated for 7 days.

FOMIVIRSEN (Vitravene) Exonuclease used as intravitreal injection for

CMV retinits.

i "

FOSCARMET libits CHMV DMNA and RNA polvmerase, demonstrates
improved ATDS survival; use limited by nephrotoxicity.

| IDOXURIDINE (1IDU)  First topical antiviral, pyrimidine nmdeoside, similar
' to thymudine and incorporated into DMNA; very toxdc.

GANCYCLOVIR May be delivered PO, IV, or intravitreal. Stucturally
similar to acydowir, as it is phophorylated to gancyclovir triphosphate;
blocks DMNA polymerase and is incorporated inco DNA instead of dosoe-
guanosine. Is 10-20x more active than acyclovir against CMV, equally
active against HSV and EBV, and has 10x greated affinity among virus-
infected cells.

PROTEASE INHIBITORS HAART has demonstrated increased CID4
count, decreased HIV load, improves CMV retinitis, and may cause
increased CME (overall a good sign, in that the body is responding with

inflammation).

TRIFLURIDIMNE (Wiroptic) For HSV, 1 gtt every 2 to 4 hours for 7 o 14

days, mamamum ? drops/day (solution 1%). Studural anmalogue of thymi-
dine and is thus incorporated into wiral DNA; also directdy inhibits

thymidylate synthase.

VALACYCLOVIR (Waltrex) 1 g PO tdd; begin at earliest signs of HZV or
genital herpes, typically for 7 days, and adjust dosage for renal hsuﬂicicnc}-’.
Prodrug that 1s converted to acvclowvir in small intestine and hver; inaeased
concentration with concurrent cimeddine; effective for HAV.

VIDARABIME (Vira-A) % inch dbbon of ointment bid up to 5 dmes daily for
5 to ¥ days (cimtment 3%).




- Generic (trade) name
""""""" Trifluridine (Viroptic®)
Acyclovir sodium

Cidofovir ( Vistide™)

Generic (trade) name
Famciclovir (Famwvir®)

Fomivirsen
(Witravene®)

Foscamet sodiam
(Foscavir®)

Ganciclowvir {(gell
(Firgan™, Virgan)
Gianciclowvir sodiwmm
(Cwtovene™)

Ganciclovir sodium
(Witrasert® )2

Walacyclowir { Waltrex™)

Topical conc.

1.0 %

Topical conc.

015 %%

Intravit. dose

24 000 pgm

Intravit. dose

330 pgm

1 mg

0.2 mg

4.5 mg

Systemic dosage

Oral — herpes simplex keratitis: 200 mg 5 umes daily for
T7—10 days

Oral — herpes zoster ophthalmicus: 600—-800 mg 5 times
daily for 10 days; IV therapy

IV — induction: 5 mg/kg constant infusion over 1 h
administered once weekly for 2 consecutive weeks

Maintenance: 5 mg/kg constant infusion over 1 h
administered once every 2 weeks
Sy=stemic dosage

Oral — herpes zoster ophthalmicus 500 mg 3 times daily
for 7 days

Ewvery other week for 4 doses., then every 4 weeks. Contains
G606 meg/ml., in a 0.25-ml vial

IV — by controlled infusion only. either by central
wvelin or by peripheral vein induction: &0 mg'kgs
(adjusted for renal function) given over 1 h every

8 h for 1421 days
Maimntenance: 90—120 mg'kg given over 2 h once daalw

IV — induction: 5 mg'kg every 12 h for 1421 days

MMaintenance: 5 mg'kg daily for 7 days or & mg once daily
for 5 daysfweek

Ohral — after I'V induction: 1000 mg 3 ames daily with food
or SO0 mg © times daily every 3 h

Oral — Aerpes zoster ophithalmicus: 1 g 3 times daaly
for 7 days

Herpes simplex virus (tyvpes 1 & I1): 1 g 2 times daily

- 2Sterile intravitreal insert designed to release the drug over a 5—8-month period
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*0ff-label use. For additional details, see Chapter 58. ﬁs ontifungal agents, see Chapter 57.

ROUTE OF OCULAR 1335 DRUG CLASS/  METHOD OF |

GENERIC NAME ADMINISTRATION TOXICITY  INDICATIONS FOR USE 3335 AGENT ADMINISTRATION INDICATIONS FOR USE |
o33 :

Trifluridine Topical (1% solution) PK, H Herpes simplex keratitis and %%% Polyenes ;
keratoconjunctivitis *ﬁs Amphotericin B 0.1-0.5% (typically 0.15%)  Yeast and fungal keratitis and endophthalmitis §

Acyclovir Oral, intravenous (200-mg Herpes zoster ophthalmicus® 5333 topical solution |
capsules, 400- and Herpes simplex irdocyclit gﬁ 0.8-1 mg subconjunctival  Yeast and fungal endophthalmitis :

800-mg ;ablcls) gﬁ' S-ug intravitreal injection  Yeast and fungal endophthalmitis g

: . = 2223 Int Yeast and fungal endophthalmiti :
Valacyclovir Oral (500- and 1000-mg Herpes simplex keratitis’ 3333 . ‘:me'.‘ous . e T ;
: <222: Natamycin 5% topical suspension Yeast and fungal blepharitis, conjunctivitis, keratitis

tablets) Herpes zoster ophthalmicus” 3323 |

Fameiclovir Oral (125-, 250-, and Herpes simplex keratitis® 335 Imidozoles : g Y |
e o [ mei———

F { Intra C lovirus retiniti 2333 §
. anom i eibiolci :«.,.E‘{':{' Ketoconazole* Oral Yeast keratitis and endophthalmitis ;

Intravitreal’ SI55 S : A ;

Ganciclov l cl C dovicis rekio 3553: Miconazole* 1% topical solution Yeast and fungal keratitis |
s n{mvcngus, i JYORISGRIVATS Tevinls 2223 5-10 mg subconjunctival  Yeast and fungal endophthalmitis |
o intravitreal implant e s %% 10-ug intravitreal injection  Yeast and fungal endophthalmitis g
Valganciclovir Ort Cytomegaloveus retmts 252 0fabel s. Onyrtanycn (o) i commercily vl ad beed for phtholmic use, Al otheranfnol
Cidofovir Intravenous Cytomegalovirus retinitis 2222. drugs are not labeled for ophthalmic use and must be formulated for the given method of administration. For further E
P, punctate keratopathy; H, hypersensitivity. ﬁﬁ dosing information, refer to the Physicians’ Desk Reference for Ophthalmic Medicines. For additional discussion of these g
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Glaucoma: Prostaglandin Analogues

LATANOPROST (Xalatan) 1 gtt ghs (solution 0.005%]. Onset 2 to 3 hours
and works by enhancing uveoscleral outflow (thus, theoretically not useful
in acute increased IOP or ACG, although it may help). Prodrug that is
changed by corneal esterases into acidic form that acts at the ciliary body to
mimic prostaglandin F2-alpha (from arachidonic acid). This increases

matrix metalloproteinase (VMMP) enzvime release, causing deeradation of

extracellular matrix collagen and thus increased uveoscleral outflow. Up to
25 to 35% decreased IOP {apprm:imarclv equivalent to timolol bid). May
cause a permanent increased hruwn iris pigmentation or heterochroma
exuberant eyel: : and m: crease serative CMVIE or inflam-
mation. Dn‘::c before pilocarpine, as it decreases latanoprost's access to
uveosceral outflow.

BIMATOPROST (Lumigan) 1 gtt ghs (solution 0.03%). A prostamide
ex

analogue that works like latanoprost, pt a higher concentration is
needed because the corneal esterases do not cleave it. Causes conjunctival

hyperemia.

TRAVAPROST (Travatan) 1 gtt ghs (solution 0.004%). Similar to latano-
prost.

UNOPROSTONE (Rescula) 1 gtt bid (solution 0.15%). Prostanoid
(docosanoid) with action similar to latanoprost.
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TABLE 10—

Beta-Blocker Precautions
Side Effects Contraindications

Bronchospasm Confusion or depression Asthma

Bradycardia Impotence Obstructive pulmonary
Arrhythmia Masked diabetic hypoghcemic disease

Hypotension sSymptoms Heart block
Glaucoma: Beta-Blockers Syncope Exacerbated myasthenia gravis Congestive heart failure
Decreased HDL Punctate keratitis Cardiogenic shock
cholesterol Comeal anesthesia Hypersensitivity

PROPERTIES Decreases cAMP in ciliary epithelium, which causes
decreased active secretion and thus decreased aqueous production. Peak 2 carteoLoL (ocupress) 1 gtr bid (solution 19%). Nonselective with

intrinsic sympathomimetic activity (decreased svstemic effects), berrer lipid

hours, some effect up to 4 weeks; 10 to 20% of patients do not respond. [ a1 T2 meniar feritation.

Additive effect to most drops (especially miotics), except epinephrine/dipivefrin. LEVOBUNOLOL (Betagam) 1 drop qid—bid (solution 0.25, 0.5%). Non-
See Table 10-1 for side effects and precautions. selective. e

METIPRANMOLOL (Optipranolol) 1 gtt bid (solution 0.3%%). MNonselective;
i i 3 : : Inexp ive. VI lo itis.
BETAXOLOL (Betoptic, Betopic-S) 1 drop bid (suspension 0.25%, solutipn ™ Pensive: Ammsansemmresrmaiomatons wvais

0.5%). Beta-1 cardioselective (safer to use in mild, intermittent asthma, but TimMoLOL (Timoptic, Betimol) 1 gt bid (solution 0.25, 0.5%). Timoptic
HE: 1 gtt gqam (soluton 0.25, 0.5%). Nonselective; decreases TOP up to

generally should not be used in CHF). Less IOP control than nonselectives; 309%. Substantial systemic levels may be obrained with topical usage; thus,
possibly increased ON blood flow (may be better in NTG); more additive
effect with Propine.

decreased effectiveness if on systemic beta-bloclker.

Glaucoma: Carbonic Anhydrase Inhibitors

PROPERTIES TFirst discowvered in the ciliary epithelium, carbonic anhy-
drase (CA) is a zinc metalloenzyme that catalyzes the reversible hydration
of COs to bicarbonate. Carbonic anhydrase inhibitors have free sulfona-
mide (—SO; IWH) linked to aromatic ring that competes with bicarbonarte
binding to CA in its acidic form — decreased bicarbonate synthesis —
decreased INa—+ and water influx — decreased agueous production by up to
30%%. See Table 10—2 for side effects and precautions.

ACETAZOLAMIDE (Diamox) 250 mg PO up to gid (immediate release) or
g ' 500 mg PO up to bid (IDiamox Sequels or timed-release) (rablets 125, 250,
il .g"]ﬂ\"‘w‘t ,:,f(f.;' extended release capsules 500 mg). In additdon to lowered TOP, resulrtant




TABLE 10-2
Carbonic Anhydrase Inhibitor Precautions

Side Effects Contraindications
Paresthesias Hemolysis Sulfa allergy
Dizziness Aplastic anemia (sulfa) Kidney or liver disease
Confusion Gastrointestinal upset Ma™ /K™ depletion
Tinnitus Polyuria HyperCl acidosis
Anorexia Kidney stones Chronic obstructive lung disease
Metallic taste Stevens-Johnson syndrome

metabolic acidosis may increase ON perfusion and increase visual function.
May cause hypokalemia when used with KJ‘—dcplctmg diuretics such as
Lasix and HCTZ. Not metabolized but excreted in urine. Diamox Sequels

are better tolerarted butr have limired immediate effecr.

BRINZOLAMIDE (Azopt) 1 gtt tid (suspension 1%). Less acidic, less
stinging, but blurs vision more than dorzolamide. Can be dosed bid with
a beta-blocker.

DICHLORPHENAMIDE (Daranide) 50 mg PO gd—rtid. Many side effects,

thus not commonly used in humans (veterinarians often use it).

DORZOLAMIDE (Trusopt) 1 gtt tid (solution 2%). Most common adverse
effect is superficial punctate keratitis and local allergy. Can be dosed bid
with a beta-blocker.

COSOPT (dorzolamide 2% + timolol 0.5%) 1 gtt bid.

METHAZOLAMIDE (Neptazane) 25-50 mg bid—aod. Has longer half-life
than Diamox, is better tolerated and metabolized in the liver, not primarily
excreted by the kidneys; thus, there are fewer stones and less metabolic
acidosis (also less potent).

Glaucoma: Miotics,/Cholinergic, Direct Acting

PROPERTIES Parasympathetic agents that mimic the effect of acetylcho-
line on muscarinic nerve endings. Used to lower IOP by stimulation of the
longitudinal ciliary muscle to pull open and increase outflow through the
TM (also closes intramuscular spaces and thus causes decreased uveoscleral
outflow). In addition, may be used in the control of accommeodative
esotropia. Miotics cause accommodation and miosis and thus may have
decreased patient compliance.

ACETYLCHOLINE (Miochol) Up to 3 mL intraocular; short acting.

CARBACHOL (lsopto Carbachol, Miostat intraocular) 1 drop tid (solution
0.75-3%), or intraocular injection 0.5 ml.. Dual action as a direct
muscarinic cholinergic agonist and also indirect-acting agent. Longer

acting than Miochol.

PILOCARPINE (Pilocar, Isopto Carpine, Ocusert P-20 and P-40) 1 drop
tid—qid or %2 inch ribbon of gel at bedtime (solution 0.25, 0.5, 1.0, 2.0, 3.0,
4.0, 5.0, 6.0, 8.0, 10%, gel 4.0%). Solution effect peaks in 2 hours, and half-
life is 6 hours. Gel decreases IOP for 18 to 24 hours. Ocusert is left in place
for 5 to 7 days and releases 20 pg (equivalent to 1% drop gid) or 40 pg
(equivalent to 2% qid). Works as a direct muscarinic agonist. Used for
glaucoma control, prior to LPI, and 0.125% solution confirms an Adie’s
tonic pupil from supersensitive denervated smooth muscle. Binds to
melanin; thus, increased dose 1s needed in darker irides.

e Cautions: RIDD potential from longitudinal ciliary muscle traction on
the vitreous base. Young myopes may have increased myopia with
miotics from increased convexity of lens and forward lens movement.
Miosis causes nyctalopia and is especially troublesome in older patients
with cataracts. May increase relative pupillary block; thus, 4% is
contraindicated in acute and chronic angle closure, as there i1s increased
anterior movement of the lens—iris diaphragm. Avoid in patients with

uveitis who may have increased inflamation and pain; with chamber
shallowing, may have posterior synechiae and may progress to pupillary

block.



e Pilocarpine used with phospholine iodide (PI) acrually causes slight
pupillary dilation because acetylcholine (potentiated by PI) binds
stronger than pilocarpine, which acts to displace acetylcholine from
its receptor.

o Ninemonic: “4-3-27 rule: pilocarpine maximum concentration is 4%
and is used qgid, carbachol maximum is 3% and is dosed tid, and
echothiophate maximum is 0.25% and is used bid.

Glaucoma: WMiiotics, Cholinergic. Indirect Irreversible

PROPERTIES  Acetylcholinesterase is a ubiguitous enzyme in all cell
membranes that hydrolyzes acetylcholine to inactive choline 4+ acetic acid.
Acetyvilcholinesterase inhibitors allow individwual acetvilicholine molecules to
repeat their effect at muscarinic receptors (miosis, accommodation, long—
itudinal ciliary muscle) and with some agents at nicotinic receptors (as with
edrophonium). Used in glauwcoma to stimulate the longitudinal ciliary
muscle that pulls open the TN See Table 10—3 for side effects and

precautions.

DEMECARIUM BROMIDE (Bromide) Indirect-acting cholinesterase inhi-
bitor that irreversibly carbamylates acerylcholinesterase. IWlost carbamylatr-
ing agents are shorter acting (physostigmine, enostigmine, pyridostigmine)
and not used for glancoma, except demercarium, which is longer acting.

DINsSOPROPYL PHOSPHOROFLUORIDATE (DFPFP) Similar to phospholine
iodide, irreversibly phosphorylates acetylcholinesterase.

TABLE 103
Cholinergic Precautions
Side Effects

Contraindications

Salivation Myopia Concurrent MAOI use
Lacrimation Cataract Anterior uveitis
Urination Miosis RRD risks (relative

contraindications in
voung, high myopes)

Diarrhea
Gastrointestinal upset
Excessive sweating
Pupil cysts

Brow ache

AN heart block
EBronchoconstriction
Confusion, ataxia
Hwvpotension
Bradycardia

AN, atricventricular; MAOI, mMmonrocamine oxidase inhibitor.
Mnemonic: SLUDGE describes the common side effects.

ECHOTHIOPHATE IODIDE (phospholine iodide) 1 gtt bid (solution 0.03,
0.06, 0.125, 0.25%). Needs to be fresh and refrigerated. Indirect-acting
cholinesterase inhibitor; longer duration and more potent than direct-
acting agents. Used to lower IOP and decrease AC/A ratio in accommo-
dative ET; also, is an insecticide that could be used topically for lice
infestation of the eyelashes. Use only in pseudophakes or aphakes, as miosis
is poorly tolerated in phakic patients.

e Irreversible phosphorylates not only acetylcholinesterase of the synap-
tic cleft and also pseudocholinesterase in the plasma that may cause
prolonged succinylcholine paralysis and potentiate ester-type local
anesthetics (like tetracaine, not lidocaine).

e Systemic side effects are uncommon, but there are many local effects:
orbicularis or ciliary muscle spasm, intense miosis, cataractogenic
(primarily in adults), ifs pigment epithelium cysts (usually in children;
may be prevented by coadministration with phenylephrine to constrict
the dilator muscle), disruption of blood-aqueous barrier, anterior

subcapsular cataract, punctal stenosis, and pseudopemphigoid.
® Treat overdose of phosphorylating cholinesterase inhibitors acutely

with pralidoxime (2-PAM) that also treats organophosphate poisoning

(e.g., insecticides).




Glaucoma: Sympathomimetics

APRACLONIDIMNE (lopidine) 1 drop tid (solution 0.5, 1.0%]. Mainly used
perioperatively for anterior segment laser treatment.

o Action: relatively selective alphas-adrenergic agonist that inhibits
norepinephrine release from sympathetic nerves that are destined for
beta-receprors in the ciliary epithelium (thus, it is an indirect beta-
blocker). This leads to decreased agueous humor formation and mayw
increase uveoscleral outflow.

o Side effects: may cause follicular conjunctivitis and vasovagal response;
up to 33% of patients develop tachyphvlaxis. Some alpha, effect seen
that causes pupil dilation, lid retraction, and does not cause systermic
hyvpotension like clonidine.

BRIMOMNIDINE (Alphagan) 1 grr bid—rid (solution 0.2%) now released as
Alphagan P (0.15%) with a different preservative and less side effects.

o Action: highly selective alphas-adrenergic agonist (same mechanism as
Topidine) thatr decreases aqueous formaton by up to 20%. Also
increases uveoscleral outflow, and theoretically may be neuroprotective.

o Side effects: dry mouth, headache, fatigue, conjunctival blanching, lid
edema, depression, syncope; in children, has been reported to cause
respiratory distress or arrhyvthmias. Contraindicated with WLAOT, use
and use caution with concomitant beta-blockers or other anthvper-
tensives, cardiac glycosides, and tricyclic antidepressants.

DIPIWEFRIN (Propine) 1 grr every 12 hours (soluton 0.1%).

e Action: nonselective prodrug of epinephrine that penewmrates cornea
berer because it is more lipophilic. It is transformed by corneal
esterases into active epinephrine; thus, it allows a 0.1% strength to
be dosed rather than epinephrine (0.5%, 1.0%, 2.0%) and causes fewer
systemic side effects than epinephrine.

e Side effects: often causes toxic follicular conjunctivitis or contact
dermatitis.

EPINEPHRIME (Epifrin, Glaucon, Epinal, Eppy/MN, Epitrate) 1 grr gqd—bid.
e Action: nonselective alpha and beta agonist that decreases agueous
formation acutely (may also hawve a paradoxical increased TOP) and
increases uveoscleral and TM outflow by beta; stimulation. This leads

TABLE 10-4

Sympathomimetic or Adrenergic Agonist Precautions

Side Effects Contraindications

Hypertension Cardiovascular disease Narrow angles
Tachycardia Hypertension Aphakia
Arrhythmia

to increased cAMP and decreased outflow resistance and thus
decreased IOP by up to 20%.

e Side effects: mydriasis may precipitate ACG in narrow angles, may
cause adrenochrome deposits, rebound hyperemia, hypertension, head-
ache, and CME in aphakes and pseudophakes. See Table 10-4 for

sympathomimetic precautions.

Clinical note

Guidelines published by the Royal College of Ophthalmologists in 2004
indicate that the drugs of first choice in the treatment of primary
open-angle glaucoma are prostaglandin analogues or beta-blockers, with
carbonic anhydrase inhibitors and alpha agonists representing second
choice. Combination drops are becoming increasingly popular (if for no
other reason than saving patients prescription charges!)
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Cosopt®: timolol and dorzolamide, administered twice daily.
Xalacom™®: timolol and latanoprost once daily.
TimPilo®: timolol and pilocarpine twice daily.
Combigan®: timolol and brimonidine twice daily.
DuoTrav®: imolol and travoprost once daily.
Ganfort®: timolol and bimatoprost once daily.
Ararga®: timolol and brinzolamide twice daily.
Simbrinza®: brimonidine and brinzolamide; a new
combination — the only one that does not contain the
beta-blocker timolol; administered twice daily.

Taptiqom: Tafluprost and Timolol once daily




Oeparmnevtikn: At a glance

DRUG CLASS FORMULATION INDICATIONS SIDE EFFECTS
or Adrenergic agomnists
Dipivefnn 0196 solution Glaucoma Photosensitivity,
comnjunciival,
hypcremia
hypoersensitivity
Phenviephrnne 0.12°6, 2.5%6. Myvdnasis, )
and 10946 VASOCONSIriciion,
solution decongestion
Apraclonidinc 0.59% and 196 Ocular hypertension
solution
Brimonidine 0.1%96,. 0156, Glavcoma, ocular s — -
and 0.2° hypertension i SN SR
solution
Naphazoline 001296, 0.03%. Deoecongestant
and 0.1°6
solution
Tetrahydrozoline 0,059 solution Docongestant :
7 Adrenergic antagonists
Betaxolol (B, -selective) 0.25% and 0.5%%
SUSPCNSION
Cartcolol (B) 194 solution
Levobunolol (B) 0259 and 0.5% Giasuscoma. ocular
solution hypertension
Metipranolol (B) 0. 396 solution
Timolol (B) 02596 and 0.5%
solution
and gl

~Off-laobel vse. Refeor to Physicians” Desk Reference for Ophthalmic Medicines for specific indicotions and dosing.
*Mydriasis and coycloplegia, or paoralysis of occommodation. of the hamon eye occurs after one drop of atropime 1%,
scopolomine 0.5%. homotropine I%, cyclopentolate O.5% or 1%, and tropicomide 0.5% or I1%. Recovery of mydriasss is
defined by return 2o baseline pupil size to within I mum. Recovery of cycloplegia is defined by return 2o within 2 dSopters
of boseline occommodative power. The maximoal mydnatic effect of homatropine s oclrieved with a 59 solution, but
<ycloplegia may de incomplete. Maxmal cycloplegia with tropicomide maoy be acimeved with a 1% solution. Thmes to
development of maximmol maydriasis ond 8o recovery. respectively. ore: for otropine., 3040 min and 7-10 Jd; for scopolomine.
20-1 30 mmin and 3-7 d: for bomatropine, 40-60 min ond 1I-3 & for ociopentolate, 30-60 mun and 1 d: for tropicamide,
20-40 i and 6 k. Times to development of maxirmal cycloplegia and to recovery. respectively. are: for atropine.

SO-IT 80 mvin and 6-12 d: for scopolomine,. 30-60 min and 3-7 Jd:- for hbomaotropine, 30-60 min and 1-3 d: for cyciopentolate,
25-75 min and 6 h to 1 J: for tropicanmide. 30 mur and & h.
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Figure 10-16 Mean intraocular pressure (IOP) at hour 2 (morning peak) for dorzolamide, timolol, and the combination prod-
uct (Cosopt). The combination provided a greater decrease in IOP at all time points than did either single product. (Adapted
from Bovle JE, Ghosh K, Gieser DK, et al. A randomized trial comparing the dorzolamide-timolol combination given twice daily
to monotherapy with timolol and dorzolamide. Ophthalmology 1998;105:1945-1951.)
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Maucoma: Hyperosmotice MANNITOL (Osmitrol) 0.5-2.0 gkg TV (5-20%). Because solutes are
freely filtered by the glomerulus, serum osmolarity is increased and vitreous
volume is decreased by 3 to 4%, resulting in decreased IOP. More potent

than urea.  Av. evépyeia: emi Kapdakn
AVETAPKELAC, TPOKAAEL TTVEUHOVIKO 0idnpd.

» ZUOTNHIKA

GLYCERIN (Osmoglyn) 1.0-1.5 g/kg PO (50%). Nauseating; give with
cracked ice.

ISOSORBIDE (Ismotic) 1.5 g/kg PO (45%). Preferred in diabetic patients,
as it is a nonmetabolized sugar. UREA (Ureaphil)  0.5-2.0 g/kg IV (30%).

« AvTipeTaBoOAITEC

\
5-FLUOROURACIL (5FU): 50 mg/ml., 0.1 ml. in 5—10 subconjunctival

injections post—-trabeculectomy, or 50 mg/ml. on sponge for 3 to 5 minutes
intraoperative. Pyrimidine analogue, inhibits thymidvylate synthesis and
IDDINA synthesis, incorporated during and aborts S phase, inhibits fibroblast
proliferation; application effective for about 3 weeks. Epithelial toxic. Also
used in breast, gastrointestinal, and skin CA_

MITOMYCIMN C (MMC) 0.2—0.5 mg/mlI., 2 ml. administered intraopera-
tively. Alkylating agent that cross—-links IDINA, not cell cycle specific; dose is
effective for about 5 hours. Has 100> = potency than 5FU. May cause

avascular blebs, wound leak, hypotony, and intraocular toxicity.
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HOW TO SAVE MONEY ON GENERIC LATAPR&)ST

AND OTHER DRUGS

TIMOLOL EYE DROPS FOR MIGRAINE HEADACHE?
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muCaos a achieving thurapuutm plasma levels 'wlthln min-
utes.”

Mig . o 'y r treatment of acute
migraine. M i i "

MNever use a topical beta-blocker in a patient with asthma.
With written consultation with the patient’s asthma doctor,
several patients having asthma. Obviol

ent’s asthma physician before you p
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sential that you have the

FINGERNAIL GROWTH, HEADACHE
AND PROSTAGLANDIN EYE DROPS?
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an normal. This effect might be enha Nith
of a prostaglandin to the lunula (th i) up to the
patients have noticed an attent i

widesprea
them ou'r t
appﬂarr thdt patie

ovement with their migraine

opical beta-blockers with
Il, written consent of the

FROM THE
LITERATURE

NEW PERSPECTIVES ON
TARGET IOP
+ “Meta-analysis shows mean
IOP reduction with prosta-
glandin analogues ranges
from 28-33%. Slightly smaller
IOP reduction is typically




BAEVLOVEHE UNLEASH THE POWER

A
v
' Short acting
OF QQLcPOctC — = Hydrocortisone, cortisone, prednisolone
(DOopLopEOoAC NEOVL(OAC DLOLOLVOAQC : . .
N ! = Triamcinolone, Fluprednisolone
v NEOVL(OAC OPOKOPTL(O BNTauge@olao 1 v
ong actin
A O oL 0 A 0 0 A sleYilols 0 0 Dg 3] bet |
AV 1O FERO A0 KTO 3 examethasone betamethasone
Potency Scheme of relative potencies of steroids
Relative potencies of steroids Scheme Steroid Relative potency
Steroid Relative potency \ Hide Hydrocortisone 1
Hydrocortisone 1 (the standard) ’ This Triamcinolon 4
Cortisone 0.8 V v powerful Prednisone 4
Triamcinolone 4 P Tl Acsinaon o Freclons e 1% :
: Prednisolone 9

Pred nlsone Total No. of ggr:::lle of o
Prednisolone Dorered | tammason drug Dexamethason 25-30
Dexamethasone " bees Betamethason 25-30
Betamethasone 34 o1
Clicmenaticlbns 2 o o « fly Flurometholone 40-50
FIUOC'nO'One 240 Reprinted with permission from Leibowitz HM, Kupferman A Flucinolone 240

Anti-inflammatory medications. Int Ophthalmol Clin 1980;20:
117-134.
AEF
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Anti-inflammatory: Corticosteroids

PROPERTIES Binds to cytoplasmic glucocorticoid receptor that binds
to DNA to increase or decrease gene transcription (over 100 steroid-
responsive genes). Clinical effects include decreased capillary permeability,
chemotaxis inhibition, and suppression of fibrin deposition.

e Also decreases eicosanoids (lipids derived from arachidonic acid in the
cell membrane phospholipids):

o Inhibits cyclooxygenase-created prostaglandins: vasodilation, increa-
sed permeability of blood-ocular barrier, corneal neovasculariza-
tion, decreased IOP via prostaglandin E2, prostaglandin D2, and
prostaglandin F2-alpha.

o Inhibits lipoxygenase-created leukotrienes: chemotactic for PMNs
and eosinophils, conjunctival and uveal edema, immune modula-
tion.

o Also decreases platelet-activating factor, cytokines, tumor necrosis
factor, nitrous oxide, and adhesion molecules. Downregulates
ICAM-1, which is responsible for white blood cell (WBC) migration,
and decreases growth factors and beta-adrenergic receptors.

e May suppress endogenous steroids from adrenal cortex; created from
cholesterol into corticosteroids (21 carbons) or androgens (19 carbons).
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THE ARACHIDONIC ACID PATHWAY

Clinical note

Aspirin (acetylsalicylic
acid) is a well-known

example of a NSAID.

Clinical note The use of NSAIDs is

Because topical corticosteroids reduce local tissue immunity, they are ’
n;apa_bl,a of aggravating an eye infection, |:|;_a_r‘t_|'cu_|arlv {f itis 'o.rl'ra_l or fungal Membrane Phospholipids
in origin. They can also facilitate opportunistic infection, especially by

t_lactena._ If a steroid were useq to _trt_aat the |nﬂ=3njlmat|t:1r1 accowpanwng a Phospholipase A, Inhibited by
herpes simplex ulcer, viral replication would be encourage leading to a 2 corticosteroids
much larger area of ulceration. Accordingly, steroids should not be used in PR L A—

the treatment of a 'red eye’ if the exact aeticlogy has not been established. GCINCIONIC AC

NSAIDs g s e ==

Endoperoxides Hydroperoxides

T~ |

Thromboxane A, Prostaglandins Prostacyclin Leukotrienes and
(PGE,, PFG,a, PGD,) (PGl) related compounds

generally considered to
be contraindicated in
patients with a history of
sensitivity to, or adverse
reactions from, aspirin.
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Table 16.1

Drug category

Precaution

Anti-bacterials

Must be used with caution in pregnancy, lactating mothers and infants under the
age of 1 year.

Anti-virals These agents are relatively toxic and may lead to a punctate keratopathy.

Anti-fungals These are toxic to the corneal epithelium and lead to superficial punctate
keratopathy. If used together, polyenes and imadazoles may antagonize each
other and reduce effectiveness.

Corticosteroids Contraindicated in acute superficial herpes simplex keratitis and fungal keratitis,
Corticosteroids may potentiate herpes simples virus replication and their long-
term use may increase intraocular pressure and induce cataract.

Non-steroidal Occasionally implicated in the development of sterile comeal infiltrates and

anti-imflammatory

sterile keratolysis.

Vasoconstrictors Excessive systemic absorption may cause hypertension and long-term use can
cause an acute or chronic inflammatory conjunctivitis due to the preservative.

Mydriatics and Will cause photophobia. Adults should not drive or operate machinery while the

cycloplegics pupils are significantly dilated. Mydriatics have the potential to induce angle-

closure glaucoma in patients with shallow anterior chamber angles.

No. of cases

WOto6yrs
=6 to 10 yrs

25+

20+

W 4-20kg
@ 21-40kg

Figure 10-13 ¢4) Bar graph showing an overview of brimonidine side cffects by age. Note that most side cffects were
reported in patients younger than 10 years of age. (B) Bar graph showing an overview of brimonidine side effects by weight.
Note that most side effects were reported in patients less than 20 kg. (Adapted from Al-Shahwan S, Al-Torbak AA, Turkmani S,
et al. Ophthalmology 2005:112:2143-2148.)
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MAXIGRIP TETRA INJ SUPFS (15+15+15+15)MCG/0.5MIL PES_ .. Sanofi Pasteur MSD

¢

Phizer Hellas A E. —_—
ZAMNIDIP 10

WVIBRAMYCIM DISPETAB 100MG/TAB BTXE (BLIST.1X8)

¢

FOSFOCIN GRA.OR. SO 3G/SACHET BTX2SACHETSXx3Q Mocate AE.

¢

VERTIGOWOMEX MOD. R.CA.H (120475430 MG/CAP BTx20 Galenica A.E.

¢

CIPROXIMN F.C.TAB S500MG/TAB BTX10 Bayer Hellas A.B.E.E.

¢

PREVENAR-13 INJ.SUSP 0,S5MIL/PESYR BTx1 PESYR ue XWpLuoT... Phizer Europe bMA EEIG

¢

FINADOL F..C.TAB SOOMG/TAB BTX1A(BLIST2X7) GlaxoSmithKkline A.B.E.E.

¢

ZANIDIP

FLAGYL CAPS S00MG/CAP BTX30 (BLIST.3X10) Sanofi-Aventis A.E.B.E. AEpKoLE iV

¢

DAL ACIM C CAPS 300MG/CAP BTx16(BLIST 2x8) Phizer Hellas A E.

¢

Meda Phamaceuticals S.4.
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MORGESIC TAB (450+35)/MG/TAB BTx30

¢
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B AsfopeBadovn H &egapebadovn {dexamethasone) sival éva cuvBeTIKO YAUKOKOPDTLIKOSLHEG pe
EMTANMAQCLO AV T UWpheypovwdn Spacn amnd Ty Ipedvigohovn). OTiwg aria
YAUKOKOPTLKOELEM, N SefapsBafovn EXEL ETLONG OV ILAMAAEPYLKES, OV ILTOSLKES,
AVTITIVPETIKES KAL AVOCOKATAC TAATIKES LOLOTNTEG.

B ApofukiAhivn H apogukiirivin (amoxycillin) sivar pia nuuouvBe Tk TIevikiAAivn (avTiBLloTiIKO BATo-
ACOKTAMMNG) N OTIoLO OvaoTEMAMEL SV M TIEPLSCOTE PO £VEUHOA (OVaSpDow TOL GUVI B oG
WG TIEVIKLAMWVOSSOoUESUTIKEG TIpWTEiveg, PBP) otny 0bd BroocuwBeong Tng
PO TNPELOKNG TIETTLSOYALKAVNG, EVOC BacikKol SOULIKOU CUTTATIKOU TOU TOLUKU Iamong
TOU BaKTInNpuakod KUTTapou. H avacToAn ITng mentiSoyihuvkavng osSnyel os
efaoBEevnon TOU KUTTApLKOU TOLXWHATOS, TNG OTIolacg ouviBuwe emeTal n AOon Kal o
BavaTog TOU KUTTOApOU.


https://www.galinos.gr/

r :\ ‘ %
Fah]vog b f”?m“\- A R ] 9/3/ b f17 P
Pe NQ s ;« ; \‘i :‘v’;"\“‘ ’{ brf\‘y$\‘:'“‘.7‘r (i 7441'\/(': (’/ / 3 (’)()(‘/ //
: 2 , ‘ "7' rploaat c T 72 i S J“/GSA)A ’m/""ﬂ‘
¢ 2nv eNnvopwpaikn mepiodo epdaviletat o FaAnvog 4 ar B Ctapalirsest oo Te e (
(Népyapog 129X, — Pwun 199u.X.). Hrav o 8sUtepog %, Qi/f:};?i‘ﬂfm..@ 9; = \ \ S ‘ e < : :
omnoudaudtepog EAANVaG LaTpag TG ApYaloTntag HeTtd | B * 0 ke rs nr goulan o Torsmred G| prycaufo Sncere™ £ for G o peAtla
Tov ITmokpdTn Kat o TEAEUTAOG XPOVIKA artd GAouC TouC | > ; i
onpavitkoUg Latpols Tou eEAANVopwHAikol KOOHOU. Tng Ianl Krlg £O-T|V alén 'ITEVTE r] /ZZ’ i

“ AoxoAnonke pe tv avatopia, ™ ductodoyia, ™
XELPOoUpyLKN, TNV odBaApodoyia, T HOLEVTIKY, TV
naBoAoyioa, Tn BepAMEVTIKY, TNV LYLEWN Kot Th
dappakodoyia.

’ : O£DIITNTIKN, 1) O€ vooovkuovmn r]

o0& BonONTIKA" N péV (pappaKaunKn ol1a
.‘ (pappou(wv idTal TG appwaoTiag, n o

| 4 xslpouplen 014 100 TEPVEIV Kai KaiElv
1 Oy1acer, ) O& diaitnTikn 3G ToU diauTav
4/ AmalAGTTEl TAC AppwoTiag, f 8¢

. VOOOYVWoVIKA d1a To0 yvvai 10
é(pp(bompa N 6¢& BonOnTikA d16 10U
BonBhoai €ic TO TTapaxPAUa ATTOAAGTTEI
TAS GAyndovog."

Aellenfent\ils, TEPI OlalpEoEwV (De
divisiones).

% 'Htav 0 mpwTog YLaTPOC 0TOV OMOLO ETUTPATINKE VAl KAVEL
avatopia og AvBpwIto KAl oL MAPATNPHOELC TOU OTO
VEUPLKO, KOPSLOYYELOKO KOL OVOTTVEUGTIKO GUGTNHOL
LoyUouy W onpepa.

% Ol QVATOLKEC, BOTAVOAOYIKEC, DAPUAKEUTIKES KaL
BEpAMEVTIKEC TOU PENETEC amoTéNEDaV TV Bdon Tng
SUTIKNAC LATPIKAG yla Ta emopeva 1500 xpovia.

% e avtiBeon pe Toug cuvadéddoug tou, Ta GpAappaKa T ‘ :
napaokeVale o i6log. Ta MTOAUCUVOETA DapULAKEUTIKG
OKeUAOopaTA TOU lval yvwotd we «yaAnvikd». Etol,
OVOLATOVTAL KAl T OKEUACHATOL TIOU OHHEPQ, TLAYVOUN
oL pappoxomnolol ota pappakeio & yaAnvikd. 4

TAAHNOY AITANTA»

C‘ALENI PERGAME NT

Ta TTOAUOUVOETO POAPUOKEUTIKA OKE
YVWwoTa oTn BIBAIoypaia we «yal
OVONACZeTal «YAANVIKI QOAPUOKEUTIK
TTpowBnoav oNUAVTIKA TNV IATPIKN
«YaANVIOUOC», ETTEKPATNOE OTNV EUPWTTAIKNA IATPIKN ETTI OEKATECTEPIC AIWVEG
(kata Tov Meoaiwva Kal oTov apafikd KOOU0). N BaBuovouncn Tng
OPAOCTIKOTNTAC TWV PAPHAKWY AaTTOAAPBavE KABOAIKI attodoxr yia TTEPICCOTEPO
atro 1600 xpovia Kal HOAIG oTa JEoa ToU 190U N @aPUAKOAOYiIa EYKATEAEIYE TO
oUOoTNUO TWV TTOIOTATWY Kal TWV BaBuwyv £viaonc TwWV QOPpUAKWY TTOU EICAVAVE.
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https://el.wikipedia.org/w/index.php?title=%CE%92%CE%BF%CE%B7%CE%B8%CE%B7%CF%84%CE%B9%CE%BA%CE%AE&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%91%CF%81%CE%B9%CF%83%CF%84%CE%BF%CF%84%CE%AD%CE%BB%CE%B7%CF%82
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