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The nurpos o of this paper shall be to rrobe the ma ny aspects 

of cor t icosteroid therapy, with s~ecial Attention t o oc ula r stero i d 

therapy. Some o f the general concepts of t he adrenoc orti cal system 

wil~ be resente d , ao well as various cor t icosteroi d preparations 

and r outes of a dmi nis tration . The mechanism of ocular inflamma tion 

7ill be discusse d , a long with the s ys teni c and ocular pharmacologica l 

actions of s ter oids . Al so , a number of i ndicat ions for cortico-

steroid therapy as well as cont raindications will be presented . A 

lar~e amount of this p per, IO~ever , ~ill necessari l y be devoted to 

t he a dverse effects of steroi d t herapy , both systemi cally and 

ocularl y . Finall y , s ome conclusions ~ ill be made regardi ng the 

safe use of the corticosteroids. 

The a drenocortica l system i s composed of t hr ee ba sic parts: 

the hypothalamus , the anterior pituitary gland, and t he a drenal 

glands : The secre tion of a substance by the a dr enal cortex i s 

re gulat e by the blood concentra tion of adr enocort i cotropic 

b r ( II '"' 1111-") _o_ mane ,'1.'-'~ ·' • The ACTH ~ets i nto t he blo6dstreaM by being 

secreted by t he anterior pituitary . rPhis ACTII secretion is , i n 

t urn , regulated by the blood concentrat ion of corticotropic 

releasing factor (CRF ) , which is pro duced by the hypotha lamus . 

The sys t em has a negative f eedba ck l oop , in tha t as the blood level 

of s tero~ds (either endogenous or exo ~enous) increases , the output 

of ACTH i~ decreased . This simple feedba ck mecha nism does not 

comple te l y explain re gula tion of A CT~ · , ho 1ever. For example , 

el evat ed blood l eve l s of steroids An ACTII can occur together in 
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~ituations of stress or unde r inf luence of other hormones . 

When ACTH reaches the adrenal gland , it stimulates the cortex 

t o secrete cor t i sol, corticosterone , ~ldosterone , and some weakly 

androgenic subs t ances . The rate and amount of cortiso l secretion 

is nea rly entirely dependan t on fluclugtions in the release of ACT~ 

by the anterior pituitary gla nd . 

The adrena l medulla is responsi:~ le for the secretion of nor-

epinephr ine and epinephrine , subject t o control by the sympathetic 

di vision of t he autonomi c nervous system . The adrenal cortex 

secretes the previously desribed substances , and ca n be divided into 

t~re e zones , by three croups of adrenocort ical hormones . 

The outermost zone is called the zona glomerulosa , and is 

primari l y responsible for the secreti on of the mineralcort ico i ds . 

The mineralcorticoi ds are responsibl e f or r egulation of s odium and 

ot8ssiu . metabolism . The mi neralco1·Li coids themse l ves are regulated 

b;r tho renin-an,:;iote sin ::;;rster.J cmC l>~,. pl [!sm.a concentration of 

sodium e ·1d potassium . TllG principle ninera l corticoids in man are 

aldosterone and deo~ycorti costero ne . 

The middl e z one of t~~ cort0x is the zona fasciculate , and i s 

responsi1lc for the secre~ion or the -lucocorticoids . ~he cl uco-

corticoids c~ert their maj or effects on cPrbohydr ate , f at , and 

protein netaboli srn . The ?ri~ary gl ucocorticoids in ~3n are cortisone , 

corti costerone , and hydrocort isone . 

The innermost layer is the zona roticul a ri s , and is responsible 

f or the secret ion of sex hor~ones , whic h suppl ement the actions of 

the androgens and estro ge~c . These i nne r t wo zones (fasc iculate 

and reticularis) are the ones re cul ted b ACTH . 

Steroi is the name J~vcn t o a l arce group of fat -solubl e 
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orEanic compounds. Corticosteroid is a steroid secreted by the 

a drenal corte~r . I f t he adrenal corte:~ c:ccreaces its output of 

corticosteroi ds bccauce of dise~ G e or 9trophy , then that condition 

is known a s Addison 's di s ease . It WEG i n this condition that the 

i mpor t ance o~ t he a drenocortica l sys t em wa s first realized i n 1855. 

Cushin~ ' s syndrome i s t he na me put on hyper s ecretion of the 

adrenal cortex . 

Normal output is 25 mf of hydroc or tisone (cortisol) anu 5 mg 

of corticosterone per day . The rate of secretion shows diurna l 

fluctuati ons , the maximum output bein , from 6- 8 a.m ., and the 

lowest level of secretion occurs at o ~out midnight. 

Of the hor ones secreted by the ~drcnal cortex, the glucocor­

ticoids ( cortisone , corticosterone , and hydrocortisone) will be the 

major f ocus of this paper. These nC~t nral steroids have strong 

effects on the body and are , of the t hree types, the most useful 

ophthalmol ogica l l y. Unless otherwise indicated , the use of the 

more general terms steroid or corticosteroid will actually refer 

to gl ucocorticoids f or t he rema inder of the paper. 

After the discovery of the three glucocorticoids secreted by 

t he adr enal cor tex , cortisone was the first steroid made commercially 

avai lable for topical or systemic use. Soon after, hydro cortisone 

was found to have greater potency, and further advances were made 

with t he deve lopment of synthetic deriva tives . The synthetic 

derivatives , in general , are more potent and produce fewer side 

effects . Table 1 shows a list of various available preparations 

and their relative anti-infl?mmatory potencies. 

Pre nisone , prednisolone, and methypredni s olone are the shortest 

acting synthetic derivatives , and paramethosone and triamcinolone 



Cort i cos terone 
Cor t isone 
JTydorcor t i sone 
}~edrysone 

Predni sol one 
Predni sone 
1 ~ethylpre dniso lone 

0.3 
0.8 
1.0 
2. 5 
4.0 
4 .0 
5 . 0 
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Ta bl e 1 

Tri amc inolone 
Parmetholone 
f l upr ednisolone 
Fludrocorti s one 
Dexametha sone 
Betamethasone 
Fl uoromethol one 

5.0 
10. 0 
13 . 5 
20 . 
25 . 0 
27 . 0 
46 

are of medium dura tion . The longes t ~cti ng ar c dexame thasone , beta-

met i1aso _e , nd metametha sone . 

Topi cal a dministr a t i on of ACTII is of no prac t ical va lue , since 

t\.CTI exerts i t s effect o nl~r throu~h s t hml nt ion of the adrenal cortex. 

Oral a dmi nistation of AC~H is a l so of no bene f i t , since i t i s destroyed 

i n t he castro- i ntestina l tra ct _ 

Bef or e t he pha r maco ogi ca l a c t ions of the cortic a lst ~roids are 

consider ed , t he banic proces s o f inf l A·m•1ation wi l l be iscussed . I n-

f lamma tion i s t he body ' s natural respons e t o tissue in j ury. Whi le de-

f ending t he bo d ag inst exter na l stimuli , t he inflamma t ory response 

itse f ay cause l ocal t i s sue a l te r at ion , dama ge , and s carring . Ocul ar 

infl amma t i on i s especially dama gi ng , s i nce i t may abruptly and perman­

ent l y i nter f ere wi th vi s ion . 

The f our gerneral causa tive a gents of inf lammation a re: biologi ca l 

(ba cteria , ant i bodi es t o i ndi vi dual' s own protein , fungus, virus) , 

chemi ca l (a cids a nd alka l i s ) , physical (heat; sol d , r adi ation , abra­

s i ve s ) , and a llergens ' pol l en , amoke , cust , anima l hair) . Any of 

t hese a cents can be cla s s ified as eithe r t oxic , i n which t her e has 

been no pre vious exposure , or i mmune , which requir es previous ex-

posure . The severity of the i nf lamma t i on depends on t he na ture of 

the sti mul us (i t s pote_cy , quanti ty , time of exposure ) a nd t he 

reac tion of t he hos t . 

The ocular i nfl amma t ory response c a~ be separ ated int o t hree 
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pha ses ; imm~iate , intermedi a te , and. chr onic . 

The imm~ia t e ocular i n f l a mmatory response is i nitiated by 

various mediators f r om mast cells , a nd prol onged by the k i nins . 

~hi s phase consists of : bri ef 8rteriol 3r cons t riction , prolon~e d 

capillary dil at i on , sta s i s of blood , i ncrea sed bl oo d vessel per m-

eabi l i t y , and lea .~a .g e of pl a sma pro te i ns . 

The intermediate pha s e shows a n i nc r ease in ci rcul a t i ng 

polymorphonucl ea r phagocyt es , mononuc l ear phac.;ocyt es , and lysoz::y~nal 

enzymes . ':I:hi.s phase is characterized by cne ~' allowing : mi gration 

of pha ~ocytes , pha gocytos i s , enzyme relea s~ and inc r eased capillary 

~he chroni c or r ecurrent ph~ce o f oc ular infl amm t ion r emains 

mu ch of a mystery . ~he basic r oc esses a t wor k , however , are non-

specific i nn:mni cy , adaptive i mnuni ty , and aut oimmuni ty . 

The ocul ar i nfla mmatory r esponse ITill vary grea t l y dependi ng 

on t he s peci f i c tiGsue involved . :'a :;:' e::8mple , the cornea i s avaBcul ar 

whi l e y~ the choroi d i s h i e:hl y var:: cul~ r . The choroi d , there fore , 

r eacts . i rtmeadi a t e l y to an i nf l amma t orv me chanism a f f ecting va s cul a r 

per meabi lity . 

At SOlil O po i nt during t he thr ee pha ses , re~enera t ion or r epa i r 

of the t i ssue oc cur s . The ce l l a roun( whi ch repair center s i s the 

f i brobla s t , vhi c 1 l ays doi'!n a colla:eH cicatri x which r epla ces 

ce~troyed or i nj ured cells . 

::ow , t he basi c actions of t he co r ticostero ids will be pr es ented . 

There are_a number of pharrn3 cologi ca l Ac t ions , but the biologica l 

~echanisms for t hese ha s not been cl early es t a bl ished . 

The f i r s t ~roup of actions are a 1:ti- i nf l ammatory . These anti-

il1flammAtory ac tions a1~ e non-spe cific , cnc1 t he ba si c cause of _,_, 
ld .1e 

,. 



inflammation remains. These actions ore t herefore not curative , 

but s i mply suppre cc the inflan111ation th.':\t the insult caused ,- re-

r:ardle s s of the caus e . The f ollowin:: C~re the anit-inflammatory a ctions : 

1. reeuction of cellular aLd fibri nous exu ation and tissue infil-

tra t ion , eecrea~ed edema 

2 . inh" bition o f fibrobl astic and collasen- f orming activity 

3 . re tardation o f epithelial a11d endo t helia l regene r ation 

4. reduction of post-i nflammatory neovascularization 

5. res tora tion of normal capil l ary permeability 

6. maintaining cell memor ane permeability and minimize water transport 

7. re duct ion of ~igration of pha gocytes to the site of inflammation 

8. stabilization of l ysozyro a l meubra110 s - prevent t he el ease of 

proteolyti c enzymes 

The second group of actions caused by the corticosteroids are 

metabolic actions . ~here are four rnoin metabolic e ffects . The 

f irst is an i ncrease in b oo d susar l evels characterized by gl uco-

neo cenesis in t he liver and de creased use of gl uc ose tn tissues . 

The seoond is protein mobiliza tion , resulting in a de creased protein 

conc entration in tissue and more protein r ea dily available wherever 

nee ed. The third is fat mobilization , seen as a decrease i n stored 

fat , r esul ting i n a greater avai l ability f or use for energy . The 

f i na l metaool ic effect , Jfhic 1 vas a l s o anti-inf le.mmatory , is the 

stabilization o f lysozymes. 

I t should also be not ed t hat systemi c oteroids are metabolized 

i n the liver . Thu" , any liver problems will effect t he breakdown 

and the total e ffect of t he drug . 

T~ e ba sic mecllanisu o f infl31ilmation and the effect of cortico-

cteroi do on such inflamnation ha s been descri~ed . ~ha t, t hen , ar e 
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some Of the us~s o f cor t i cos teroid t _er apy? First , t he syst emic 

i ndica tions f or cort icoste::coi thcrap;T nill 'ue considere d. Tne 

followine is a rn thcr e:;:haust i ve J. is'L of s~rs tetni c uses of s t eroids; 

1. Endoc r i ne di s orders-substituti on Li.8r3.py 
a. acute a dre na l i nsuff ici ency 
b . chr onic adren 1 insuffi ci e~ c ~ 
c. con~enital adrenal hyperpl~ sj , 
d . c dre:1a l i nsuf fic iency s econdC1 ·~r t o pi tni tary ins uJ.. ficien~y 

2. ~heumatic di sorder s 
a. rneuma t oid ~rthritio 
t. osteoarthriti s 
r heumatic carditis 

3. CollR gen diseases 
a. scleroder na 
b . polylJyos i t is 
c . polya r teritis nodosa 
d . gra nulomatous - pol yarter itis croup 

4. Deroato ogic ~isca se 
5. ~llercic s t a t e s 

a. hay f ever 
b. serum sic ~ness 
c . urt i caria 
d . cont act de rma t i t i s 
e. dr ug reac t ions 
f . bee s tings 
8 . anap __ ylaxis 

6. Des, i r t or y di s ease s 
a . s ever e br onc hial as\,hma 

7. ~eDatologic disorders 
a . thrombocytopenia 
b. hemolytic anemia 

8. Neopla ti c diseases 
a . acute lymphocytic leukemia 
b . lymphomas 
c . bre s t ca r cinoma 

9. gdena t ous s tates 
a . bra i n t r auna 
b . cerebrovascul a r acci dent 
c . nephrotic s yn r ome 

10 . Ga s tro- i ntestinal diseas es 
a . celiac sprue 
b . chronic ulcerative coli t i s 

11 . Li ver diseases 
a . subacute hepatic necrosis 
b . chronic active hepatitis 
c . a l coholic hepatitis 
d . nona l coholic ci rrhosis 

12 . Some r enal diseases 
1 3·. Sarcoidosis 
14 . Or gan t ranspla nts 
15 . Ocul a r disease s 
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The ocular use of corticosteroid therapy shows an enormous 

va l ue in the treatment of ocular inflamma tory disease . The reason 

for this is that by prompt control of i nf lam.rnati on and swel ling of 

the external eye , corneal scarring oay be arrested or preventef . If 

ocular infl ammation is not promptly treated , it can be unc omfortabl e, 

painful , and potentially dama:in~ to vision . =vena sli~ht inflam-

mati9n can destroy ocular functio n . 

The reneral in&ications for oc ul3r steroid therapy are: all 

allergic ocular disea ses , most non- pyogenic infl ammations , and the 

re duction of scarrin& fro~ certain tvrpes of severe in j ury . Cortico-

steroids have been found to be useful in the following spec i fic 

ocul ar diseases : 

allereic bl epharitis and conjunctivitis 
ver n 1 conj unct ivi tis 
convact dermat itis 
i mmune graft reaction 
heroes zoster 
her~es simplex ( isc i form stase) 
mar~inal c6rne 1 ulcers 
ade~ovirus 
APC virus type 3 
sunerficial puctate keratitis 
scier'ocing !~erati tis 
non-specific keratitis 
chemical burns of the cornea and conj u~ctiva 
j uvenile xa~thosranulo~a 
thyrotropic e:wph t ha l no ,s 
Doecl ' s sarcoid nvei t i E 
acne rosacea L:eratiti.:; 
strom9l and uveal vira l i nfections 
infi ltr8tive cor·ncol ~iceasc 
ocular pemp:1:i s;us 
anterior and ~os terior uveitis 
r otini tis ·· 
end.opht _almitic 
i r itis , iri docycl itis 
scleritis - episcleritis 
phl~rctenuiar kera toconjunc ti vi tis 
antic neuritis 
s~rynpathetici ophthalmin 
te~poral arteritis 
~emorrha~ic pl uco~a 
retina l vaGculitis 
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Ocular steroid t harapy i s adminis tered via three ba s ic routes : 

topically , local injection , or systemicall y ' orally ). The route 

of a dministr a t ion is very i mpor t a nt i n determining t he resul t of 

t herapy . Local r outes are fa vored wl1o never possible be ca use of 

t ne uecr eased inci ~ence of si de effec t s. 

To. ica l ~herapy, in the form of ~ rops or oi · trnent , ar e ~enerally 

use d in inflamoa tion of the anterior c e ~~en t . IIi [h doses are reserved 

for si~ht-t~rea tening condi t ions . hs t he inflamma t ion i mproves, the 

dosare s 10ul d be a d jus ted to t he lowe::; t amount t o maintain regression 

of the condition . If it wors ens , t he dosage should be i ncrea sed . 

The topical route i s easy , cost s less , the most common route utilized , 

a11d pro duces a minimal number of s yst emic effects . A continuous 

delivery devise f or corticos t eroi d ther apy ha s been used under 

experi menta l condit ions . 

Local injection may be required f or adequate control if topical 

or systemi c adminis trtion a l one is i neff ective . They are also useful 

i f systemic therapy can ' t be used be ca use of systemic complica tions, 

or if r he patient can ' t be trusted to take the medication . The 

advante~es of this route are tha t it i s more potent, produces a 

l onger-lastine ef f ect , and results i n few er systemic effects . These 

i n jecti ons , however , are uncomfortabl e , and once they are injected, 

are hard to reverse without surgical removal . 

The three local i n jection route s are sub-conjunctival, s ub-

tenon' ~ , nd r etrobulbar . 

Sub- tenon injections are made i mDeadi ate l y a d jacent to the 

sclera, and penetrate the s clera by direct diffusion . The gr eatest 

concentration of t he drug is found a d ~acent to t he position of the 

i n jection . 'J:lhi s ~ne thod i s more efficient t han oral or I N administration, 
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and can be used as a supplement to to~ica l or systemic therapy. 

A s ub-c onjunctival or sub-tenon i njection over a diseased 

sclera could lead to thinnin~ and posci ble rupture at the site of 

inj ection . EJ~treme care mus t also be employed so t hat no accidental 

intr aoc ular inj ec t ion occurs. 

Retrobul ba r i n jection pr ovides a hi eh local concentra tion of 

the ~rn:; wi thout s~rst emic compliceti om:; . There is a problem, however , 

in e;etting i mnea diately adjacent to t ~1 e r etrobulbar structure 

wi t hout damage to 30rne other s tructurr . 

The oral rout e is preferred by mo s t patients a nd is easy to use . 

Th i s route, however , causes the crentest inci ence of systemi c 

complications. Systemic therapy may ~e requi re d in certain ocular 

conditions , however . 

'.7hile t he cor ticosteroidc: a r e uc: c f ul in a very large number of 

t i corders , t here a re certain conditio ~1s ill vhi6h they s hould be use d 

wi th caut ion or in which t heir use i G contr a indicated. 

St eroi"s should be avoided i n sys temic fungal infections, or if . 

ti.1e indi. vidua l is hypersensit ive to t e e s teroid or any component o,f 

the drug . Precautions chould be taken i n using steroids on patients 

7ith diabetes , con~estive heart failure , peptic ulcer , hypertension , 

s laucoma , t uberculosi s , or multiple sc l eros is . 

Ocularly , ster oids are of no benefit in degenerative diseases 

(seni l e mac~lar dezeneration , c taract, primary glaucoma , cornea l 

d~rstrophies , old chorioretinal s cars ) , or in infections unless an 

appropriate antibiotic is used be f ore and s i mul taneously with the 

steroid for tl1e infection . Steroi ds should not be used prophyact­

ically i n minor corneal abra s ions s i nce no benefit can be expected 

and t he susce,tibili t y o f s econda ry i nfection is increased . Ot her 
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ocular contr~indications to corticosteroid use include herpes simplex 

ke atitis , fugal infections , and most vir~l infections . 

The failure of an ocul ar inf lammation to respond to l ocal or 

systemi c stcroie therapy may occ ur for t he followin~ reasons : the 

disea se is o f microbial ori gin , therapy was started t oo l ate , vari abl e 

p?tient response to t he drug , inadequate dosa cc , or inappropriate route • 

. 1:ost of tho remainder oi tiliG paper 7i l l concern itself witil t ' e 

adverse effects of corticosteroie therapy . Tl1e f ollowing is a l ist 

of ac~verce r_;yster.:ic effects which iiWY occur nit .1 local or systemic 

t herapy . The effects are much more com1'1on with systemic therapy . 

1. ~luid and electrolyte disturbances 
a . sodium rete~tion 
b . flu:.'..d rete~1tion 
c . cons estive hear~ fai l ure in susceptibl e patients 
d . potc:ssiun ::'..oss 
e . hypoka lenic alkalosis 
:. hypertension 

2 . !'uscv.los_·:eleta 
a. muscle weakness 
b . ste1·oid ;rryopa thy 
c . · ostco oro sis 
d . vertebr~ l compression fracturec 
e . patholo~is fracture of lon ~ bones 

3 . Gast rointestinal 
a .· peptic ulcer- possibly perforation and hemorrhage 
b . pancreatitis 
c . bdominal distention 

4. l;ern:atolosic 
a . i~p~ired wound hea li_ ~ 
b . thin fre zile skin 
c . _ etochi ae end ecchy1:10sic 
d . erythe~na 
e . increased S\'Ie3tin 17 

r . allorpic dermatitis 
:; • ~~erolo~ic ~ 

e1 . convulsion:;; 
b . increased intracrania pressure with papill edema(psuedotumor cerel 
c . vertic:-o 
d . he c~ac_ e 
e . mental chanses from euphoria to psychoses 

6 . 1~eta bo1 i .c 
a . ne~ative nitr0een balance 
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7. ~ndocrine 
a • . ens t r ual irreculari t y 
b . develop nent of cuohinf oi d s t ate 
c . su ressed ~ro 7th i n children 
d . de~ r ea s e d c;r bhydra te t olerGnce 
e. ma ni ~ estations of 1 tent diab0tec 
f. i ncrease i nsulin requir ement 
~ . secondar y e dreno c ort ic~l a 11d ~itui tRr' unresponsiveness 

D. Other 
a . hy_ersensit i vity 
b . t hromboembolism 
c . · w~i ght ·cain 

_d. increased appetite 
e. nausea 
f. m laise 

it has ~ e en dvo ca ted that alternate- day systemic t herapy 

re ~uces the si e e f fects . T1is has been modi fied to a singl e two-

da y dose at ever other breakf a s t . As 11 s been pointed out, the 

di urnal fluc tuc tion of plas~a cortisol levels sho vs the greatest 

concentration around brea : fast t i me e 11d the lowest levels near 

midnig~t . Any disturbance in t~i s di urnal r hyt hm ma y pl ay a sig-

nif icant r ole i n predispo s i ne a perso~ to side e ffects . The 

bre -kfast - t i ne ~o se perwits Det~boli c recover y a nd prevents to~~i c 

eff ects from being cumulative . There is less of a nee d t o taper 

therapy slowly (too rapid withdrawa l i c nor e l i kely to res~lt in 

Rdrenal insufficiency), and the effec t is especially noticeable in 

children . lternate-~ay t herapy c nno t 1c used , however , when 

suppression of an acute inflammatory process is required . 

The ocula r adverse react ions to s t ero i d therapy are numerous . 

In appr oxima tely one-third o f all pa t ient s treated with steroids , 

there i s a si Jnif i cant rise in intra ocular pressure (IOP ) . If the 

ressur e is not re uce d , i t is accom anie ~ by cuppi ng of .the optic 

nerve hea d_ and by fiel d loss . The i ncrease is usually reversible 

on cessa t ion of t r eatment , but in a cortain numb er of cases , the 

i ncrease is irreversible . It i s possible t o get an: i ncreased 
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pressure even after discontinuation wl1ich is not effected by pilo­

carpine , e:pi ne_Jhr i ne , or c.iano:~ . Ti1e c.lJ.ect is probably not o. ctually 

irrever sib1e , but rather is n l onc- t<:-:l'r: effect . The increased 

Pl'Cssures are f oun:'. Yli tll :)oth topic£!] :1nc.: systemic a d'-,linistration, 

but ~ore often anf More severe in to , lca l ther3py. The effect may 

be qui t e rapi~, and may po ssi~ly be cecn within ono week . Patient ' s 

nith Yrukenber£ ' s s pinflc , diabetes n~llitis , or myopi o f more t han 

five diopters seem to be more suscept ible to this response . 

?he susceptibility to TOP rise f •' Oi:J the uce of steroids is 

c:enetically de te:"mined . If it is as::: .J1·1ed tha t there is one gene 

determining t his response , then the combina tion of two different 

alleles woul d prec'ict three t:rpes o f responses ( IT-allele for no 

res once , G-a llel e f or glaucmw to us response ). 

1. ~N-those who 1~ve no allele for t hn response and do not respond 

t o steroid t herapy with a rise in ~CP 

2 . "W-those who are hetero 32r:::;ous for U10 response a·nd sho·w a moderate 

inc rease i n I OP 

3. GG- those who are homozygous f or the response and show a marked 

increase in I OP 

I t shoulj be ~otef that while the gode of inheri tance of glaucoma 

is ~elieve d to be autosoma l recessive, the I OP response to cortico­

stei oias is a .omi nant trai t . 

Potential IOP responders ~ay be corre l ated with an ability to 

ta ste the chemical phenylthiourea. 

A c orticos~eroi provocative test fo r the predicting of the 

development of open-a ngle glaucoma was devised by Becker, and was 

bnsed on t he above- mentioned t;.1eory . Sub jects were administered 

Jeta~ethasone 1 .0% f our ti~es a day for three weeks and the rise i n 
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I OP noted . It 1as found that this we~ fa r more sensitive than the 

watcr-drin.kinc to no ~rap 1y test, but v: ::.ether or not the homozygous 

responders will actually subsequently deve lop glaucoma ca nnot be 

predicted with [reat acc ura cy. 

A number of various theiries h o\ J been repose~ f or t he reason 

behind the intraocular pressure rise. 

· One theory SC'~'s t hat , in the cnsJ of a cyclitis , aqueous pr-oduction 

is de crease ~ . Corticostero i d t hera p:- , then , allows the aque~us pro­

duct i on to return to the normal level, inducin . temporary over-pro-

dlct ion o f queous . 

A other theory notes t he t the i11crea sed permeability o f the iris 

vesse l s in inflemuation de s troys the 'olood- aqueous- barrier . This 

cLL1nina t es the o,...110ti c differentia rcc ponsi bJ.e for maintc.ining norma l 

TOP . Corticosteroid therapy , howeve1 blockes their abnorma l leakage. 

thir( theory ~ol ds t hat cort i coetcroids potentiate the vasa-

constrictinr effe:ts of notepinephrinc. This may resul t in some nar-

ro .. ·inc of the out:::'lo,·.r venous channe l s , with a subsequent dec r ensed 
-

out f lo \'! of r queou.- . 

~till ~nothc~ t~eory is bRse d on 2 study and a l so base on the 

no _ual dit..nllc' l r:' '.: .lu •1 of pl es;H-8 co r t..L.:;o l levels , .(;, · ch ·;rere checked 

1 • Pl2 sna cortisol l evel::: were hi~J.lGr in _::1 - ucomtouc eyes at bo·ch times. 

? . The diur:.1a l v.::!rit'l t~_on o f pl8.E:: n a cortical para lle d the diurn. 1 vari-

at ion of I OP L1 normal and glaucorrwtous eyes . 

; • ~l:e di ur;1nl v~ria t:'.on o f plesJ'la cort isol vrn s gr eater in e;laucornatous 

eyes . 

Tl~e st:.:.C.. conclu~ed tlw t :Ln the j!iOl'nillC, the increase cortisol va l ue 

may ceuse a~ incr ease i nf low. In norma ls the outf low also increases ' 
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· to compensate , bu t in glaucoma the outf low can•t keep up . 

:Slectron ;r:i croscope studies he!ve l' evealed the followin,s !lechan-

i cm . ~.,he outer p<:rt of the trabecul<H' Pl eshwork C!pjacent to the cana l 
<IJIP'"".:. ... .... ~ 

of Schlemm was fo und to be swollen an .1 the trabecula r lamellae were 

en orgcd and t hic ~cnec;_ . ~2he intertro ~)Ocular cpe1ces 'Jere filled with 

amor _ hous anc fi1n incus m2 terial , mo .:: c l~r .:::lycosa~inohlycan (a w?CO-

polysaccaride (EP.'.:- )) . 1P.S is norrc1a 11 '' c~e:posi te d in the angle , <md a 

catabolic enzy-rn e depolymerizes the PP3 . Corticosteroids strene;then the 

lysoso~al membranes and tl1erefo r pre vent the liberation of the catal yti c 

enzyme . The cort icosteroids not only prevent the depol ymerization of 

the !PS, but also increases thew .ter-binding capacity of the ~PS , 

causinr it to svell and obstruct the ?ncle further . The v~riable rate 

at which corticosteroi d- induced gl aucoma wea r s off ha s been attribut ed 

to the rate at which differe nt indivi duals r emove the deposit ed MPS . 
' 

There is a l s o an enl argement of the basenent membr ane of the trabec ul~r 

amella l nd of the endothe l ia l ce l ls . The deposition of ma t eria ls in 

the meshwork decre3ses the inter trabecular space, narrows t he aqueous 

pathwa~ , and consequent l y i ncreases the r e s i~tanc e t o a queous out f low. 

The maj ority of evi dence seems to favor a combination of t he last 

two mecha nisms . It is thought that systomtc corticosteroid· thera py 

pro~uces an increased aqueous production in a ccordance with plasma cor ti-

~ol levels , and 1as l i t t le or no effect on outfl ow . It is believed that 

to"Oical cor t icosteroids , on tho other hand , de crease ~utflow as ~ · 

just described , wi th l ittle or no effect on aqueous pr oduction. Add­

itionally, the reaction to systemic therapy tends to be a quicker 

increase and decre~se , si~ce tl1e chan~e ic ~ediated by the hormone 

itself . The reaction t o topical therapy, howeve~ is nuch s l o wer 

because it iG a str~ctural nlteration that takes time t o bui l d up. 
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The amount of the pressure r i se , o f course , va ries crea t ly with 

the i nd i vi dua l reE ponse . I n one stur"~r of a (l'enera l populat i on , 

dexame t ha s one 0 . 1 ~ was a dmi nistered t opica l l y three times a day for 

six '.'l eeks . The liT'!'( ' 
..:..l..i..\ group r esponde d wi [;h a n overage r i s e o f 1 . 6 mm Hg 

nd repre se nted 66 . 2 ~j of : ... ~1 e popula t io n . The NG 5ro up i ncr ease d an 

' 2 ° - ~ - ~ 1 GG a verare of 10 J'1'1l ~r: and comprise c u. _, ', VJhi e t he gr oup i ncr eased 

1 ·~ '"Y;1 TID' anc. reprscn. ted 
.... .. ~ .. 

I t has be en 8Lown t ha t the nevrer syntin, ~i.c de r iva t ive s produ ce 

l ess o [ an ocul ar hypertensive responGe . ryh i le f l uorome t holone , 

medrysone, and t e trahydrotriA rncinolono prevent the i ncrea s ed I OP well , 

the3r a r e a l s o les ::: e ffe c tive i21 other nreG s . It has bee n r epor·t ed 

· t hat t r iamcinol one pro duces s i r ni fi ce 11t l y mer e ~1Aucoma than s ome 

others , an tha t ~ exarn~ th~ so ne provi ( nc t he hi chos t i ncidence of 

i ncrea s ed pr ess ures . Tt shoul d be po inte d out t hnt no cor ticostero i d 

i s ent i re l y free of this o ffe ct. 

The e f fect o f s te r oi <ls on i ntrn o ~ule r pressure a l s o vari es with 

the dos e , c onc entration , nnd duration of treatment . The dose , concen­

trat ion , a nd fre quency of admi ni s tra t i on are all di r ectly related t o 

the pressure rise . An i ncrease i n a ny of t hese will cause a n in-

cr ea sec response . The rel.:lt ionship o f durat ion seems t o be paradoxical, 

_wwever . That i s , tho lon r:;er t he dur ,J t:lo n of treatment , the l ess 

l ikel y t he development o f secondary Gl auc ona . 
fl 

I n gener3 1 , t he system~~) ro ute i ~tcrea se s pressure about si:~ty 

percent o f t he amount o f the t opi ca l r oute . 

I f a. l ~ r ge res sure r i se is f eDr ed i n a pa t ient , a logi ca l 

s t ar t i ng p~ int lfoul d be a 1 ~ter-solua ~l e compound , i f local injec tion 

is use d . The le s e ;,·w t er :3oluaole tl1e c0mpound , t he lon:;er t he ef f ect , 

a nd t he mor?. li \:el y the deye lopme nt o f ::1 clver.se ef f e c ts. 
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Any patient with an increa sed IOP and opan angles should be 

J.. • , - t QU6SL-l0 llOQ eDOU the use of steroids , ~nd ~ny patient on s teroid 

therepy sho~l d be f ollowed periodica lly . ~teroid t~era py should be 

discontinue ( fo r ~. t l east a nonth be fore the dia gnosis o f clauc o:na 

is made. A leo , juct because a po. tien ·},_, ~1 increase d I OP , this is not 

necessarily on i ndi ca ti on t o dicconti :me steroid thera py . Change.s 

· o' ose dr· 1rr or l' Ou:-e Ph01ul. 0. ·oe 'ruad r: fl. l'Gt . lll . . , L.'- 7 ~ - ~ Also , the potential 

visua l loss f rom the primary condition must be weigheC. against the 

possible visua l loss fr om t he secondary ~1aucoma . 

A secoLd widely reported adverse ocul ar effect of c orticos ter oid 

thcr~py i s the deve lopment of a cnt~r~ct. 7his w .. s fi~s t reported in 

1960 , a nd i 2 in th0 posterior c ubc 3 e uler locatio~ . ? ortunete l y , 

visual impa ~-rmen t ::.s rc:. re v:i th sub jec Live sympt oms either transient, 

~ini~al or e sent . 

The cat :rac t L11c been ascocioted v;i th lonc-tcr.n systemic therapy. 

Althou~h it has bern reported with to ··ic~l thera py , the incidence i s 

~uch lower. Th e cnta ract is also more common in chil dren tha n a dult s ~ 

~ ~ain , indi vidua l ~esponse varies, o n( it seems t o v~ry even more 

t o the topical rout e . 

fifteen ye r r;tatistics on poster ior subcapsul a r catarac ts (PSC ) 

sho';: t hat 2 57~ of t~10se on s ystemi c steroid therapy for rheuma toi d 

disease had them . ~heir incide11c e is related to both dose and duration 

of treatmenJc , but nore closely t o dose (higher dose - hi g 1er i ncidence ). 

The PSC is s l tJW i n developing . Fane have been report e d with less 

tha n one yeAr of s teroid therapy . All have taken more than one year , 

and most have ta1ren t wo or more years to begin . It may continue to 

deve lop even with a lower dose , but halts wl1en the steroid is dis-

cont inued . ~evers~l o f t he PSC ic rare after sys temic use , but s ome 
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a uthors have repor ted regression folloTi in~ ceosation of topical 

t hera py. The i ndi · i dual response , e~~i 1 , is quite varia~le. 

I t is interes~in3 to note t~~t c 1· shi ncoid ch~nces are mor e 

common in indivi dun l s who ~ovelop P~C . These .ersons may be more 

sensitive t o the effects of the stero id . Al~o , a l most two-thirds of 

t~e reported cases 0 1 s teroid- induce d c~tar~ct have been i n patieLt s 

who are rec ei vinE steroids f or rheuna t oi d arthritis . 

The cause f or the development of the P8C is unknown . Some 

theorize that the steroid itself di re ctly induces the effect . Others 

fee l t hat the basic inflammatory dise~se tay be the underlying cause . 

I t has a l so bee~ re ported that lon ~- te rm topica l s te r oi d use in 

rabbit eyes resul ted in markedl • lo ver ascorbic acid content of the 

lens , and that this mRy incuc e catara ct. 

The anti- inf l ammatory effects of the corticoster oids have been 

ve r useful in oculer therap ~ecause t he delica te ocula r structures 

are very susce ti ble to damage by infl c:nrw tion c:md scc-rring . Properly 

used , steroids may make the differenc e between usefl~ visiou and its 

loss . t third ocul ar side e ffect , however , is a decresed r esistanc e 

t o infection or en~ancement of an exi st ine infection. 

Since the i nflammatory response is s uppresse d bul the cause 

remains , s te roids 1a r induce a fa lse security in an infec t i on . The 

condit "on may loo~ better , whi l e t he or~anism is actually multiplying . 

~he s teroid itse f has no antibec teriel c~foct (or antiviral or 

onti fun~al) , but r~ther increases susceptibility to a secondary 

infecti on b lowering host resistance . 

The practical value of this is th3t it is ver • hazardous to 

discontinue me ica~ ion while there is Rny evidence of active inflam-

~ation . The steroid treatment must a l~o J~ continued after the 
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apparent cure , and the dose must be Brodually tapered off over about 

a viJeek r s ti ;Je t o nvoi cl a relepre . ':::'11·~ re~.son for the decrease re-

sistance to i.nfec-Lion i s that 9n~T :;t:·w mt of the steroid above the 

~nti-infl3 "tF~1a tory dose is an i ·:l;·mno ctnprcsi ve dose , wh:.i..ch ca uses a 

lozs of c ntrol of the cell-mediate~ :efense cystern . 

A specia l ri~~ is i ncurred i n herpes simplex kera ti tis . Steroid 

therapy may ceuse this viral in :~ctio 1. to oec ome much verse , or even 

reac tivate an inac t ive herpes. When used on a dendritic ulcer , 

steroids ca~se a more proloneed course , and a highe r i ncidence of 

deeper , more extensive ulceration . 'I.1ey should never be use d on the 

dendrit ic ulcer , a nd in other s tases (disciform) only in conjunction 

with i doxuridine . If they are used i 11 the appropriate manner, secondary 

i nfection must be closely mipitored , 9nd the t herapy must not be 
/ " 

di sc ontinued abruptly. 

Corticosteroi~s also increase the susceptibil i ty to funga l in-

facti on , and have 1J er~n shown to enhanr;o vL·::; l ]~eplication , vrorsening 

the conditions of yaccinia an trachoJta . 

The combination of an antibiotic and a steroid for "red e~re " 

must be frowned upo~ . The steroid increases the chance of a secondary 

i nfection , may worsen the primary condition , and obscures t he effect 

of the antibiotic . The steroid ma~ decrease the effectiveness of the 

ant i bioti c ,J ven if i t is the appro-pria te one . If the antibio tic is 

inap ropria t e, the steroid may a llow fo~ rapid destruction of the gl obe . 

Another a dverse oc ular effect of cor t icosteroid therapy is 

de layed wo.und hea l in:: . ·rhis effec t is a direct result of some of the 

previously describe~ pha ."ma cological actions. Steroids inhibit the 

f orma t ion of f i broblasts in the cornea l s~roma , retard epi thelia l and 

en~o theliel re ·eneration , a nd inhi~it ~r8nulation tissue format ion 
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in t he ey~. The total e ff ect i s a modification of the duration of 

the cell ' s mitotic cycle and the r efor 0 ~ s la ver r ate o f healing . 

Other side e ff ects of s teroi d tt~r~py i nc l ude ptos is and 

J:iydria s i s . Tbe t;:,sis :!. s bila teral c ""c..~ r eversi bJ. e . r.::'ho m~rdria sis 

i s abo~t 1.a ~~ on t he avere ~o an~ iE revcrci~le. ~here is an 

incrca:::e i n the t o.:mc o :~ ·ch e i r is d:i. J ..., ~o r m.u::;c le. ond 0 decreose i n 

L 1c t on'J.S o f t he :: :phinc J..:e : _;ms c1e . 

Tn or e a~per~ ·~ e ~~ 
...... • • .L v ... :..... . -· -L. • .l l .J. l, ' ~hat dexamethasone and a vehicle 

pro ~u c e~ bo th mydr "a s is anJ pt osis . Je~amethasone an2 sa line, 

however , r i l e d to pro{uce either my3 r i as is or ptos is. The vehic l e ) 

alone did pr oduce these ef f ec ts . The ~ydriasis and ptosis , therefore , 

is probabl y ue t o t~e veh~c le , but ~: e mo cha nisrn is not known . 

Other r eporte d ocular s i de e ff ect s include: 

exophtha l mous- as crea t as 25 mm 
s ub jec t ive visua l c omplaints 
epi the i al puntate keratit~ ~ 
cor neal a nd s clerouala.cia 
decreased corneal t ens i le s t r ength 
pstedotumor cer ebr i with secondary pa p illedema 
uvei tis 
iplopia 

ua rcs i s - or paralys i s of ex t raocular m ~s cles 
dycchrot'la to-psia 
visua l fie l d cha nges- s cotona or enla r3ed blind spot 
r et i nal c erua 
cubcon j unc t :L vt:Jl or ret i n::ll ll€mor r hnr:;c :-.: 
par l :r.sis of a ccol1\0dat ion 
i r ri t at i on- p1wto phobia , la c r iu1 ::. tion , p1in 
ol indnesG 
o .. t · c a t rop~1y 
::::r3nul o ·1as 

I n conc lucion , thE use of c o~tic o 3tcro id thera py has many 

a d.v nte n-ee :-~ nd i cC' dvm:..te~ : ec;. i n s~rste1 d.c ~ nd to . i col di sor C:~ers . 

l'he pre s cri Ji n: o f the cor ticosteroi c:c c.:1n be a tric~y busine s s 

3nd the cli:nicia n v·oul d be \Yell-a dvisc•l t o ques tion the pa tient in 

cs :~·t a:i.n are~ c b e l' ore comme r.cin ~ stero~ d thcrap~:r. I~c l evant 

' I 
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questioninc might include the prescence of any history of diabetes , 

onen an >Sl e glaucoma , recurrent herper· , c,qrdiovasculPr disorders , 

tuberc ·losis , pe tic ulcer , renal di~nasc, chronic infection, osteo-

porosis , or psycholos ica l dist ci~bancc~. 

Ac:. i tionetl ly, a number of c;uidel ~i. no:::; for the use of steroids 

cR n be followe . These are intende~ ~ o r educe the risk of serious 

side. effects , and are as fo llows: 

1 . Use steroid thera~ only after thL dia ~nosis is established and 

other leSS potentiC~.ll r harmful mePcures have been tried . 

2 . TTse the mini mum dose nee Aed t o supnress inflammation and to keep 

it r::uppreF-sed . 

3. TTse soon enough , often 8nough , an l1
• long enoue,h to obtain the 

desired results . 

4 . :Jo not a bru tly discontinue high c1ose , lone; term steroid therapy . 

5. A single dose (even lar so ) is virtu3 lly without harmful effects . 

6 . 1 few days of t~erapy ( ~ithout specific contraindications) is 

unlikely to produce harinful~ffects . 
7. As l-ength of therapy incl'eases , potential for side effects increases. 

8. Systemic side effects are limited with t opical administration , but 

. rolonged use ma y result in systemic effects . 

9. The specific type of ocular disease and its response to steroid 

therapy m8y determine wlle t route o:i. administration to use. 

10 . Use is not curative or etiolop:ical (e::cept in adrena l i nsuffic iency). 

11. Start with a high dose and decrease dose as the disease responds. 

12. Too low a dose may be worse than no steroid therapy at all . 

13. If one steroid fails , try another . 

1 ~. Do not decrease dosa ge by a predetermi ned amount , but rather by 

the individual response of the patient . 



In routine cere , the petieht on corticosteroid therapy s~oul d 

:y:; r:initored ... or possible ,.,..,nnifcr:~qtioJ~s ~_)f sic:'.c effects of tl:.e 

r-,,edi cation . Such fo l 1.o':r- u;:> ex~ " inDtionc r:!-10uld inc l ude: 

1 . reneeted tonome rv . 

? c~ref~l c -~t-l~~p examina ti on fo1 e~1l• ci~ns of fungal or herpet i c 

';;-8r ::~i t is c=t nc faT chan::c s L1 tltc por:-L::rior stlbc.::n:'F:<.ll:i.r , ortion o.._ 

~ he crystalli ne lens. 

~ st~ini ng of the cornea f or possibl e punctate ker~tit i s . 

4 . exami nation of pupi l s i ze en~ l id position . 

A peri o ~ic ~ ~c a se tolerance test ior checkin~ blooC gl ucose 

evols is a l so in~ica~ed . 

~)e c ort i costeroi~s h2ve a very ~reqt 'olenti~l in both ocul ar 

9~13 sy:::;te .. ic c~i:::or C: er s , but this "["Otcnti::J J. '"'OGC i both directions , 

no:--i ti vel y and ner:itavel • •·rit ~l the nre viou.s l y rn enh.one:3. guide l ines , 

the sa : c uce o f tl1 co:::'ticosteroi ds ~or both oc ul .:1r and systemic 

cir-orderc- can "Je c ontinuec~ . ~ech Jnt l.e nt ::~ ust be con.siderec~ incli v­

idua ll~ and freq uent l y monit ered i£ s ~ eroid thera py i s t o be pre-

sc r ibe d . 
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