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Abs t r act

I n order  to determine the mos t common bacter ia
implicated in conj unctivitis , and the effectivenes s  of
the antibiotic F luoroquinolone for  its  treatment, a
total of 50 subjects  (100 ) eyes , between the ages  of
1-30 years  with mean age of 16.94 ±  8.06 years
with infected eyes , were examined at the Lagos
S tate Univer s ity T eaching Hospital, Niger ia
(LAS UT H). Conj unctival swabs  were collected and
cultured in the laboratory to isolate the pathogens
respons ible for  the infection. S ens itivity and
antibiotic susceptibility tes ts  were car r ied out with
discs  impregnated with 0.3%  concentration of
ophthalmic topical solutions  of chibrox in
(Nor floxacin), ciloxan (Ciprofloxacin), and ocuflox
(Ofloxacin), to ascer tain the mos t sens itive of the
three drugs . T he results  showed that the implicated
bacter ia in order  of decreas ing frequency were
S taphylococcus  aureus  (34% ), followed by
S treptococcus  pneumoniae (22% ), Pseudomonas
aeruginosa (14% ), K lebs iella pneumoniae (12% ),
Hemophilus  influenzae (9% ), Escher ichia coli (9% ).
All the isolated organisms  were highly sens itive to
the three drugs . However , a one way analys is  of
var iance (ANOVA) showed a s ignificant difference in
the sens itivity of the three drugs  (p<  0.05). ANOVA
Pos t Hoc located Ciprofloxacin as  the source of the
s ignificance. I n conclus ion therefore, Ciprofloxacin is
the mos t sens itive of the three drugs  and, hence

should be the fir s t choice of the fluoroquinolones  for
the treatment of bacter ial conj unctivitis .

I nt r oduct ion

Bacter ia are the mos t common microorganisms that
cause conj unctivitis  (inflammation of the
conj unctiva). T his  is  so because the bacter ia
pathogens  inhabit the ocular  sur face (i.e. mucous
membrane of the conj unctiva) though the lysosomes
and antibodies  in tear  film along with the blinking
mechanism keep their  population in check. T he mos t
common bacter ia microorganisms implicated in
bacter ial conj unctivitis  include S taphylococcus
aureus , Neis ser r ia gonor rhoeae, S treptococcus
pneumoniae, Haemophilus  influenzae, Moraxella
lacunata, Corynebacter ium diphther iae.(1)

T here are two types  of bacter ial conj unctivitis ;  acute
and chronic. T he acute s tage is  clas s ically recognized
by vascular  engorgement and mucopurulent
discharge with as sociated symptoms  of foreign body
sensation, ir r itation, and s ticking together  of the lids .
T he chronic s tage is  more innocuous  in onset, it runs
a protracted cour se and is  often as sociated with the
involvement of the eyelids , lacr imal sys tem or  low-
grade inflammatory reaction. Although major ity of
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bacter ial conj unctivitis  are self l imiting, without need
for  medical intervention, s tudies  have demons trated
that antibiotic therapy has tens  the eradication of
bacter ia, prevents  the dis semination of the infection
to other  s tructures , decreases  the r is k of sys temic
disease, reducing per son to per son spread and
shor tens  the symptomatic per iod allowing the patient
to return more quickly to his  or  her  normal
activities .(1-3)

Mos t times  pr imary eye care providers  s tar t the
treatment of external ocular  infection before the
causative micro-organisms  have been identified, or
submitted to antibiotic susceptibility tes ts .
Consequently, broad-spectrum antibiotics  are
routinely used in the treatment of bacter ial
conj unctivitis . Of the many antibiotics  in use is  the
group of fluoroquinolones -  par ticular ly Ciprofloxacin
(ciloxan), Ofloxacin (ocuflox) and Nor floxacin
(chibrox in). F louroquinolones  are synthetic quinolone
der ivatives  with fluor ine atom in the 6 th pos ition. T he
addition of the fluor ine atom improves  its  potency,
enhances  the antimicrobial activity and alter s  the
pharmacokinetic proper ties  with tremendous
therapeutic advantage over  nalidix ic acid. T heir
mechanism of action is  unique among available
antibiotics  sugges ting that cross  res is tance to
fluoroquinolones  can be minimized.(4) T he broad
spectrum of activity of the fluoroquinolones  permits
their  use in a var iety of infections  including those
affecting the respiratory tract, ur inary tract, s k in,
soft tis sues  and eyes . T he ear lies t fluoroquinolones
were predominantly agains t gram negative agents
especially Enterobacter iaceae. T he newer
fluoroquinolones  also are active agains t gram
negative organisms but offer  a broader  spectrum of
activity, including coverage of gram pos itive and
atypical bacter ia. T hey have gained popular ity in
ocular  therapy due to their  efficacy in the treatment
of bacter ial corneal ulcer s . T hese drugs  are available
in topical and oral forms . T he cur rent topical
formulation are in 0.3%  concentrations . Each has
dis tinct clinical character is tics , differences  in
solubility and precipitate formation.(5)

S tudies  directly compar ing the efficacy of the
fluoroquinolones  are spar se. However , s tudies
conducted by some researchers  (5-8), have shown
that antibiotic of the fluoroquinolone group were
more effective in the treatment of ocular  infections
than some other  broad spectrum antibiotics  eg.
gentamycin, chloramphenicol, tobramycin,
erythromycin and tetracycline. T he s tudy by Jauch
(8) has  also shown that S taphylococcus  aureus  is  a
common pathogen in bacter ial infection. T he aim of
this  s tudy therefore was to identify the common
bacter ial pathogens  that cause conj unctivitis  and the
mos t sens itive of the three topical fluoroquinolones
under  s tudy for  its  treatment.

ME T H ODOL OGY
S t udy populat ion
T he s tudy population compr ised of 50 subjects  (100
eyes ), between the age range of 1-30 year s  who

were diagnosed to have bacter ial conj unctivitis  at the
Lagos  S tate Univers ity T eaching Hospital, Niger ia
(LAS UT H).

P r ocedur e

Conj unctival swabs were collected from both eyes  of
each subject us ing s ter ile cotton tipped applicator
wiped twice across  the lower  conj unctival cul-de sac
from the temporal to the nasal region. T he swabs
were labelled and taken to the laboratory within two
hour s  of collection. I n the laboratory, it was  placed in
a medium and inoculated.

P r epar at ion of  medium

Both blood and chocolate agar  were used. T he
powdered medium was  mixed with water  and
s teamed to dis solve the agar . T he whole mixture was
then s ter il ised in an autoclave at 121°  C and
subsequently allowed to cool to about 45°  C, a
temperature at which the agar  remained molten.
Plates  were then prepared by pour ing some 15 –  20
ml of the molten agar  medium into s ter ile Petr i
dishes  which were left undis turbed until the agar  set.
B lood agar  was  made by mix ing molten agar  at
about 45°C-  50°C with 5 -10%  volume of blood
before pour ing into the plates .
Chocolate agar  was  made by heating blood agar  to
70°C -  80°C until it became chocolate brown in
colour .
I noculat ion of  medium
T he solid medium was  inoculated us ing the s treaking
method which involved the progres s ive thinning out
of the inoculum in such a way that the separated
cells  were left in at leas t some areas  of the plate
incubated at 37°C for  24 hour s .

Ant ibiot ic s us cept ibi l i t y t es t  of  or ganis ms
is olat ed us ing t he dis c di f f us ion met hod

Cultures  of the identified organisms on the bas is  of
all the var ious  tes ts  car r ied out were s treaked evenly
on the Petr i dishes  with s ter ile cotton wool swabs .
(T able 1)

Discs  impregnated with two drops  (5 mcg) each of
ophthalmic topical solutions  of Ciprofloxacin,
Nor floxacin and Ofloxacin were placed on them with
the aid of a flamed forceps , incubation was done for
24 hours  at 34°  C.

Z one of inhibition of growth ranging from 5 mm and
above around the specific antibiotic disc indicated
sens itivity to that par ticular  antibiotic, while a total
absence of such a zone of inhibition indicated
complete res is tance.

S t at is t ical Analys is

A one way analys is  of var iance (ANOVA) was used to
analyse the sens itivity of the three drugs . ANOVA
pos t Hoc us ing Bonfer roni was  used to determine the
source of s ignificance.
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R E S U L T S

T able 1 shows the character ization and identification
of the bacter ial isolates , while T able 2 shows  the
percentage occur rence of the isolated bacter ia. S .
aureus  had the highes t occur rence of 34% , while H.
influenza and E.coli had the leas t occur rence of 9%
each. T able 3 and Figs . 1-3 show the zones  of
inhibition of each drug agains t the bacter ial isolates .
Ciprofloxacin had the highes t zones  of inhibition on
all the bacter ial isolates  followed by Ofloxacin and
then Nor floxacin. I n order  to use a parametr ic tes t,
the data obtained were trans formed into their
natural logar ithms . T he one factor  ANOVA showed
that the difference in zones  of inhibition was

s tatis tically s ignificant (F2,15= 15.05, p <  0.05). Pos t
Hoc us ing Bonfer roni located Ciprofloxacin as  the
source of the s ignificant declared in one factor
ANOVA.

T able 1 :  Char act er is at ion and ident i f icat ion of  bact er ial  is olat es
+  Pos itive T es t;  -  Negative T es t

Mor phology
Gr am s t ain Cat alas e Coagulas e Oxidas e

P r obable
ident i t y of

is olat es
Rods  in shor t chains - + - - E. coli
Cocci in pair s - - - + N. gonor rhoeae
Rods  in long chains  and clus ters - + - + P. aureuginosa
S hor t rods  in pair s - + - - K. pneumoniae
Cocci in clus ters + + + - S . aureus
Cocci in chains + - - - S . pneumoniae

T able 2 . P er cent age occur r ence of  is olat ed micr oor ganis m

Micro Organism I solated Frequency %  Occur rence

1. S taphylococcus  aureus 34 34%

2. S treptococcus  pneumoniae 22 22%

3. Pseudomonas  aeruginosa 14 14%

4. Klebs iella pneumoniae 12 12%

5. Haemophilus  influenzae 9 9%

6. Escher ichia coli 9 9%

T able 3 . Z one of  inhibit ion of  each dr ug agains t  is olat ed micr o or ganis m

Micro Organism Ciprofloxacin Norfloxacin Ofloxacin

1. S taphylococcus  aureus 17mm 11mm 14mm

2. S treptococcus  pneumoniae 16mm 12mm 14mm

3. Pseudomonas  aeruginosa 17mm 10mm 13mm

4. Klebs iella pneumoniae 16mm 10mm 13mm

5. Hemophilus  infuenzae 18mm 12mm 15mm

6. Escher ichia coli 14mm 10mm 9mm
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Fig 1:  His togram of zones  of inhibition of S . aureus  and S . pneumoniae

Fig 2:  His togram of zones  of inhibition of P. aeruginosa and K. pneumoniae

Fig 3:  His togram of zones  of inhibition of H. influenzae and E. coli



5

Dis cus s ion

S taphylococcus  aureus , S treptococcus  pneumoniae,
Pseudomonas  aeruginosa, Klebs iella pneumoniae,
Haemophilus  influenzae and Escher ichia coli were the
bacter ia pathogens  isolated in order  of decreas ing
frequency from the swabs taken to the laboratory.
T he cause of bacter ial conj unctivitis  is  the alteration
in the normal flora, which can occur  by external
contamination by spread from adj acent s ites  or  via a
blood –  borne pathway. T he pr imary defense agains t
infection is  the epithelial layer  cover ing the
conj unctiva. Dis ruption of this  bar r ier  can lead to
infection.

S taphylococcus  aureus  having the highes t
prevalence amongs t the organisms implicated is
cons is tent with the claim that it is  the mos t frequent
cause of bacter ial conj unctivitis  wor ldwide.(9-11)
T he gram-pos itive bacter ia isolated were
S taphylococcus  aureus  and S treptococcus
pneumoniae while the gram-negative ones  were
Pseudomonas  aeruginosa, Klebs iella pneumoniae,
Haemophilus  influenzae and Escher ichia coli.

I n children, Haemophilus , S treptococcus  and S .
aureus  are the common pathogens  isolated.
S treptococcal infections  are self l imiting and may
occur  in epidemics . T hey are more frequent in
temperate climates  and winter  months  and are
as sociated with sub-conj unctival haemor rhages .(9)
Conj unctivitis  due to Haemophilus  influenzae are
often epidemic but may be endemic in warmer
climates . T hey are also as sociated with
subconj unctival haemor rhages .(1-3)

Ciprofloxacin had the highes t sens itivity over  the
other  two antibiotics  as  all the organisms  isolated
showed highes t susceptibility to it followed by
Ofloxacin and then Nor floxacin. T his  is  cons is tent
with the s tudy car r ied out by Brower  et al (5), which
showed the high efficacy of Ciprofloxacin in the
treatment of bacter ial keratitis . Ciprofloxacin
exhibited it’s  highes t sens itivity on Haemophilus
influenzae with a zone of inhibition of 18 mm. while
it’s  leas t sens itivity was  seen on Escher ichia coli with
14 mm zone of inhibition. T he highes t susceptibility
to Nor floxacin was  exhibited by S . pneumoniae and
H. influenzae with 12 mm zone of inhibition each.
T he highes t susceptibility to Ofloxacin was  exhibited
by H. influenzae with a zone of inhibition of 15 mm.

Conclus ion

T he s tudy has  shown that S taphylococcus  aureus  is
the mos t causative micro-organism implicated in
bacter ia conj unctivitis . All s ix  isolated bacter ia were
susceptible to flouroquinolone with Ciprofloxacin as
the mos t sens itive drug, followed by Ofloxacin, and
the leas t was  Nor floxacin. T hus  Ciprofloxacin is  the
mos t effective of the three drugs  and it is  therefore
recommended as  the bes t choice of topical
fluoroquinolone antibiotic for  the treatment of
bacter ial conj unctivitis .
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