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Role of Oral Citicoline in Treatment of Adolescent Amblyopia
Vibha Singh, Mayank Kumar Srivastava, Aparajita Chau.lhary, Jagriti Rana, S.p Singh

ABSTRACT

Aim- To compare efficacy of Citico ine to occlus io n and near activity exercise in amblyopia
management in adolescent age group.

Material and Methods We included 79 e lgible pat ents of age group 10 19 years for
study. Consent was taken from each of patents. Al canddates underwent ful
ophthalmo ogical examination and were prescribed the best corrected spectacles. They

:-- :ivided ln three groups(A, B, C) using randomlzation chart. Group A received ful time occlusion,
: , -! B received full time occlusion and near activlty exercises and Group c received full time occ usion
:-rr-aCiticoline500mgBDforthreemonths.Theywerefollowedupfourweeklyupto24weeks.

::; - lts: During fo low up 9 patients were lost to follow up. Out of 70 patients who completed stud, 36
'" la':) showed mprovement in their vision for distance. we measured this improvement in lines on
. :- s Chart. No improvenrent was found ln 14 patients (58%) in GroLtp A, 15 patients (60%) n Group B, r.:tlents (23.81%) in Group C. Of the respondents, groups A, B and C cons|tr.tted 41.6796 409/" an.l

: : , ':spectively. The difference among the three gToups was star s ca ly signlficant (p value 0.024 chl-
.-= : st).

:: -: Js on'oral citicorine is a new and effective modarity for ambryopia management and chance of
.-ent in visual acuity is betterthan othertreatment moda i es.

, .4 '.Js .rrdbt.-Js.amb,yop.a oc('.rs,oa

\-; CDUCTION

- : : - ::r remains the gold standard for the treatrnent of amblyopia. lt was first advocated by Comet
: - -: - 1743- lt was abandoned and rejected for many years; but later on regained its popularity as
- :: =-:crive treatment modality for amblyopia. Although the success rate of occlusion therapy is
:':- ,:mewhere between 30% Io 92%, one of the major problems with it is compliance. This
._::.omesspeciallyevidentinthecaseofchildrenastheircooperationlevelislessthanneeded.

:'rest efforts, like counselling and discussingthe
: a:n plia nce rate could never improve and reach a

::: kgrou nd, besides those of rural patients, were
- :-:iapy. Mostof the patients,speciallychiidren
' - : : :;"retic blemish associatedwith itfor longer

advantages of the apparently simple occlusion
satisfactory level. Even parents of patients with
found to be doubtfulaboutthe effectiveness of
find it socially embarrassing to wear the patch
period ofthe d ay-

n..gy, Reg.na nnirute ofOphtha mo oBy, f.,t L N MedicalCotege, A 3habarl
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Various studies have revealed that there js no demonstrable advantage to prescribing greater number of 
'

hoursofpatching,ineithertherateormagnitudeofimprovemeniafterflxedmonthsoftherapvThus'itis
most loSicalto appreciate that pfrarmacological enhancement tc occ u sion therapy may overcome certain

,f',ora.-o".lng, ,u.n 
", 

problem of compliarrce and cosmetic blemish oi the established occlusion therapy'

However, the role of occlusion in older children and teenagers is stlll debatable' Thus' addition of some

pharmacological agent potentiates the effect of occlusion 1n o der chlLcrer' and fear of compljance and

cosmetic blemlsh is avoided in young chlldren lt is well known to eve'" O3ri'almologlst that Levodopa

andCarbidopawereinstitutedinamblyopiawithsigniflcantvis!: 
-:': '-"tLrutwerewithdrawndue

io in 
"i, 

io*o utt".* nisanestablishedfactthatcltlcol nelrcr'::'!r:::^. -"cncentratlon'

Studies on rats have provided evldence that Ctl'c _'

presumably by stimulating release of acetyj'ho l_' : : '
maior mecha nism for citico lne'seffectontl''':: _r _ : -

showingciticollneralsesthereiina da"-'.:''--"-''
ganglionic ce I TegeneT;: or ' -- '

improvevlsLralacu l! 1"': '_:: 
:_

, d:ily) was found to significantly

rc3a:n ne release in the brain,

:: oopaminergic stlmulation ls a

.a rtered by a recent animalstudY

: : .oL ne has demonstrated retinal

age group 10 19 Years,

Regional lnstitute of

iuly 2013 to lune 2014

amblyopia, meridional amblYoPia

Clt col ne is rcL: _a 
,

much h ghe_ 4.:a: :
rePoried I .:::_:!
availabLe lr .a ::: =

, . a : :: _ -er s dlsease and bipolar disorders in

:: I3rinalmologists severe toxic effects are not

a,.er Citlco ine. However, very few studles are

:', opla as an adjuvantto occlusion therapy'

MATERIAL AND MEIHODS

Thls paosoea: a

presentlng _.
Ophthalmo.a,
after taklng P.-^-

:: _ r -:::j n Patients with amblyoPia in

:_:.- squint and orthoPtic clinic at

'. '.'.: .. ColLege, Allahabad, lndia during

:: _- ::ee ofthe institute.

Total 79 el grb..-: .:: -: 1:-i9 years were included in the study Consentwastakenfrom

-:-.cmly divided lnto three groups

, t:: -:,_ :-:-:ayalongwlthfullrefractlvecorrection

::: \ ty exercises alongwith full refractive correction'

. rlOmg BD for three rnonths, occlusion along with full refractive

each patieni s pa-:_:l

GroupA{28).ece',.: :-
GroupB(28)receive! ::: -: -

Group C (23) recelve.

correction.

INCLUSION CRITERIA

- strabismicamblYopi:. a' !'^'::'oplcamblyopia'
Patients between age 10'19 ,' ee 15'

Visual acuity in amblyopic e'r'E <6/12,

2 or more lin es, refractive coi-Te'tlon

visualacuity in sound eye >5/12, lnter eye acuity difference of

worn for fourweeks

lsometroPlc
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1]ber of
h us, lt is

: certain

:1erapy.

rf some
.-lce and

:vodoPa

:n/n due

a braln,

:lon is a

'alstudy

C retinal

f cantly

!rders in

s are not

.dles are

)y.

:_:a af anterior and posterior segment pathology as corneal opacity, cataract, pathoogica
:: aly fundal pathology, nystagmus, optic atrophy, any neurologlcal pathology, refractorv.,: a, previous amblyopia therapy.

-:: r:dhrstorywastakenineachcaseregardingthechiefcompraintsandreasonsforvisitrngthe
_ i : r :: v,rhether it being devlation or decreased vision, age of onset of squint, type of dev ation and
:-. -:.c postltre if noted. History of previous treatment was recorded incJltding any previous
- : _:qement such as occ usion therapy, spectacle correction, and use of mlotic, orthoptic therapy or
: -:, ou5 eye muscle surgerv.

1, :,,t lNATtoN

.lsual acuity was determined, first for the amblyoplc eye and then for better eye. A patch or
:.cluder was used in front of left eye as the acuity ofthe right eye was checked, and vice-versa_

ar:-.5roN CRITER|A

a:st corrected vlsual acuity for distance was tested using the sneren's chart at 6 metre distance.-_: same person made al TneasuTements undersimilar physical conditions.
-_: visu a I acuity for near was recorded at 33 cm u sing near vlsion cha rt.

':"action under fullcycloplegia was done.

'. .,'"1J.nIole ateo'efra.l'veco...,'.or r,,o gr,.o..

,-:eofdeviationwasmeasuredusingtheprismBarCoverTest(pBCT)atnear(33cm)anddistance

: - , both with and without glasses. Whenever PBCT was not possible d,e to decreased visual
::-:/,oTinuncooperativepatients,thedeviationwasmeasuredusjngtheKrimsky,sTest(pBRT).

-::- oa segment and fundus assessment under full mydriasis was done to rule out any ocular
:, - i i! ofdecrease in vision.

: ,, :n pattern was assessed using Heine,s Direct Ophthalmoscope by having the patient fixated- r::. !!ith the eye,closing the other eye. Uniocular fixation pattern was measured and graded as
.,,: as according to Bangerter classification:

':':veolar
:':,, eal
':_:.a / eccentric

-a::forBinocularfunction

:::'ioacuity with TNO test

,', :1h Four Dot test-binocularity.

: . _ 
a otophore examination as required

- : ...':'o lowed upat1",4",8",12",and24"week.

19 years,

: tute of
,ne 2014

'efractive

slyopia

erence of
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Examination atfollow uP-

. VisLlalacllity including distance and neat under similar conditions allthe time' as described

' Refractionunderfullcycloplegia'
. s,";;;;;" effects of pitching- irritation' cliplopia' occlusion amblvopia

. Fixation pattern, side "ff".,. "r 
d r;;l 

';;";".n1, ['i o*,0. ".":,:l::: "t 
recoverv- raster and

sustained or non-responaing, a"t"|,iJr?tion lf any. compliance and continuan'e of counselling'

RESULTS

We conducted this study on 70 patients who completed the study (9 patients were lost to follow up' 4 in

Grouo A, 3'r GroLrp B uno z in <,rnu}'cl "1';;;";;';"i 
so'rrtt cin'c ir Res;onal ln5tr'rte or

6pnir,"'.o,ocv N/. o. fve rlosprlal Arlanabad

The mean age of our studv group was 14'67 vears (SD 2'90)' Our stYqy 
Tp-ll:tlon 

consisted of 60% male

(42)and4otrem"re(zs)natients uroslc"offi:*;*::nm:):;-,li:T:I:i;*I;".TJ:::l

ffi;:l';11:I':::l;::Jff:i]i:,:ffiilli*,"-,,"" i"i:Jel.ovco'r'r;..ed'n''o."etrop:aano

rtrab:sru) affecting lT.Lltoo parrerl) O'O''"" 'to_n"'toO'u and 4'd80o strdb'"m'rq' Most comno.1 type of

refractive error found'n o" 
"r'lo' 

pop-'i"'"t'"" *"t f't'o"tnr"roo'a (70%of patients) followed by myopia

liiia;o or p",i"nttr und a)tismdt')m (I2 86"")

BASEtINE VISUATACUITY

Baseline visualacuity wasFC 6l60in51 72%oftotal patients' 6/60 -6136 \^ 25 71%' 6136-6124in 1142%

u ni a, t z.q- a fie n s.'7 y'of p ati e nts i n st u d y po p Lr l at i o n

Table 1: Baseline visual acuity in study groups'

: r c';" R GlouP (

I-l=:,:5 -r;l"rl 
=1":1 +l;':

l( obo tl I

oou h;b 
: , ]

n:o nzr 3 3 2

o2d-618 I 0 )
6ld _o l^

DEPTH/SEVERITY OF AMBTYOPIA

Table:2 Depth ofamblyopia in different groups

Group B
Depth of Ambh oPia I Group a

I r{ d C 6/18) 2

! ^^ li
tl.roaEate-1' ont to = 6/36) 9

I 
Serere r o160r l1
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and

. SUAL IMPROVEMENT IN EACH GROUP

-: ! e3: Visual improvement in each groups

I ine ofimpro\ement (;roup

r) I 14

0

; :SPONDERS / NONRESPONDERS

.'iotal 70 patients who comp eted the study,36 patients (51 43%) showed improvement in their

: - :or distancej remaining 34 patients (48 57%)were non responders

: -: groLrps, responde ts \\ete 47.67ya,4oyo and 76.2% in group A, B and C respectlvely' The difference

:-;ihreegroLlpswasstatlsticallysignificant(pvalue-0024chi-squaretest)'
_:: :.1 Responders/ Non responders

r.roups I Respondcrs \on Responder

1

)

I

:::ents (5-71%) complained of rash due to occluslon given to them One patlent in Group C

-:. of mild headache which got relieved by medication after two days Remaining65patientshad

j,: - ssloN

-: -: .i amb yopia remains a therapeutic challenge for the ophthalmologists lt has perp exed

-:,:.'thecenturies,bothwlthregardtoitsdiagnoslsandtreatment.Thisisfurtherhlghlightedb,
- - .:: :1d varlety oftreatment modalities tried and the research done in this field

:-:lns the most popular treatrl'rent rrodality of amblyopia By means of remc --: :-:
-- :':ct of brain cells driven by the sound eye over the braln ceL s wlich '': 

- : :: _

: . .:- 
'n 

the ambLyopic eye, patching helps in improvlng the vislon Houe\e' :-::::- =-: :

_ ::,-a_gthecliniclansisnotalwayssharedbythepatlentsandthelrre'': '' '-'"-'''''--":

4
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ls because of poor compLlance due to cosmetic blemish associated with

problems of fusion disruption and

both for the cllnician and the ch ild's

Malor failure of the theraPY

occlusion theraPY. The other drawllacks like occlusion amblyopra'

although rare, are at times dlsturbing
lncrease ln angle of deviation'

family.

1n our stL]dy Group C, we tried to find out the effectiveness oi add t on of Citicoline to conventional

;...i.,,;;;:,;,;l;,'i:*'l':."'"1:,]il:*i:;;::U:ru1:[i*,:"::::il:"i;,'J;:5:::l
:::,T:;:l?l""illT,iilJl'ili'ilil ;;op""mrn" a"pr"tron rro,.. retriai amacrrne cerrs reacrins to

decreased contrast sensitivity, and oop.nin" ruppt"."nted f.o:n c.,tsrde mav reverse this depletion-

Citicoline 1s similar todopamine '" 
tti"" ''tn 

comparetl!eY very few side effects' Oral Citicoline

administratlon increases the pL"'n,.u t*"t' of cho lne and 
'ytidLne' 

the building b!ocks used to restore

neL.lronal membrane integrity lt 't "''" 
0""" t"" irat Citicoline facllitates the preservation of

,On,*"mrJ,"",,n'th promotes signaltransdLrct cn lir nerve cel s'

Citicolinemaysigniflcantlyimpactthebraln 
remodeL lnga't1''lty AstudYinratshasshownthatciticoline

treatment signlficantly increasej tn" 
"""n 

unO O'""* polnt oi the 
-dendrites' 

inc'easing the overall

surface area occupied by n"u'on'' 'i^Ln 
leads to an lncreased efflcien-cv of sensory information

processins This mechanisrn 
'ttt'''t""' 

O"'""tlally account for a siSnificant portion of cltlcoline's

neurorestorative f unctions

Campos et al"have also recorded that citicoline was effectjve in the treatment of amblyopia' They

published the preliminary '"'"fu 
or ii"'t ttuav and stated that statistically significant improvement in

visuar aclrrty was found notr, ro, *.," ".irv"pic "nd 
sornd eve rn 46 of the 50 patrents (92%) The

improvement remained stable for at leastfour months'

Similarly Porciatti et al" recorded that visual acuity improved 1'4 1 5 lines in the amblyopic eves and 0'4 in

the normal eyes with citicoline They also reported improvements in.the contrast sensitivitv and increase

inthevisuallyevokedpotential'Thisstuclywasconductedinadultwithameanageof248years'

Ghosh s and Ghosh R' in a study on amblyopic patlents' in age group of 10-18 years reported that 71% of

the patients had shown ui"uf irnptou"n]"nt with adding drLrg i'e clticoline to occlLlsion and near activities'

58'68%overall showed ,.",pon," to th".upy of Var]ed level despite of the older age group, 2 line or more

than 2 line irnprovement *t"""n lJ"'u''un our studv is comparable to this stud, in terms of

lmprovement as we atso found IOZ patlents irrproved by adding citicoline' whlch was significantly better

than remainingtwo groups (P value 0'02)'

ln our stLrdy overall 51'43% patients had shown visual improvement with citicollne 2 line or more than 2

line impro!erneni !,''as seen in :r'+zffients Probably this remarkable concurrence of our study with

the study of Ghosh s a"o unorn * ,, o".urre age group and mode of institution of treatment modarity in

both the studies are : most sirrllar' More or less amor-rnt of visual improvement in most of the patients is

also approximately eq 'ra li b'ih ihe:tudies'
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:'z.hee Vasant Pawar et al', also studied e{fectiveness of acldition of citicoline to patchlng ln the

-'.::1ent of amblyopia in the age group of 4-13 years' They divided the study subjects into two

: . 'oups, one of youn8er patients (age at start of phases 1 S 7 years) and the other group of older

: :.is(ageatstartofphase1>/years) Attheendoffivemonths'jnphase2'themeanlogMARofthe

: -:er as welL as older patients in groLlp l was slgnificantly Less than that in group 2 showing significantly

, . -'.1 ,.p,or"nr"nt in yoLrnser and oLder patients wlth citicoline alongwlth patching (p<0.05)'

: -:rast to above flndlngs, Michela Frenisa et al"' have reported that additlon of citico ine to patching

. li,.l *", not fornd to be more effective than patching alone after a 30 days treatment. In our opjnion

' . : - : Jld have continued drug for a longer period as most ofthe stLldies hacl used the drug for longer time'

., -E that it maytake tlme forflllleffect of drug to come'

':iudy,wefound41.67%patientstohaveimprovedinGroupA'40%lnGrollpBand762%inGroupC'

:-ce among groups was statistjcally significant (p 0 02) Tota 51 41% patients improved with

__. nt. This is encouraging that those patients who were older enough should a lso be given a chance to

- ... w"..nnot.orment on stabllity of vislo n lmprovement as this requlres a lonSer follow up which

loingatourlnstitute MostofthepatientsinGroupsA'Band.Cimp'*":u11-1ll::ll:-'.',::::: ro rrts dt uur

' -ore improvement was present in 5 patients (21'7%) tmaybeconcudedthatv'/ithdruqtherapy'

-: greater visual improvsmgnl62n Is 6chieved'

i'r ce remains the major challenge with occluslon therapy and near exerclses and results with these

, ., ,,ff a"r""a upon compllance of patients DLle to poor compliance and acceptance' your

: .d fulltime occlusion rnayactually be parttime occluslon only

' I :rce was given extra importance and carefully monltored

. :' counselling of patients and parents'

,' maintenance of a dlary by patlents/ parents and its regular check up'

.-:.i !1/ere made to build up confidence towards otherwlse simple looking occlusjon method of

. :, :irus making compliance and acceptanceto achieve a much higher level'

- :- s, compliance was much better with the drLlg therapy' Patient /parents think **-1, !:
... - . , -rledication. Along with this, the slde effects associated with the drLlg are less' as seen ln

' -:j Therefore this drug is safe to use So it may be concluded that use of citicoline can give

:: - :. - amblyopicpatients,eveninadolescentagegroup

;::':.rrstudywerelessernumberofpatientsandaneedoflongerfollowtlpperodtose'
I : .. - n ulsion remains stable or deteriorates in longerfollow Llp period-
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