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Ab st r act

I n order  to determ ine the most common bacter ia
implicated in conjunct iv it is, and the e ffect iveness  of
the ant ibiot ic Fluoroquinolone for  its  t reatment , 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 exam ined at the Lagos
State University Teaching Hospital, Niger ia
(LASUTH). Conjunct ival swabs  were collected and
cultured in the laboratory to isolate the pathogens
responsible for  the infect ion. Sensit iv ity and
ant ibiot ic suscept ibility tests  were carr ied out with
discs  impregnated with 0.3%  concentrat ion of
ophthalm ic topical solut ions  of chibroxin
(Norfloxacin) , ciloxan (Ciprofloxacin) , and ocuflox
(Ofloxacin) , to ascertain the most sensit ive of the
three drugs. The results  showed that t he implicated
bacter ia in order  of decreasing frequency were
Staphylococcus  aureus  (34% ), followed by
Streptococc us  pneumoniae (22% ), Pseudomonas
aeruginosa (14% ), Klebsiella pneumoniae (12% ),
Hemophilus  influenzae (9% ), Escher ichia coli (9% ).
All the isolated organisms  were highly sensit ive to
the three drugs. However, a one way analysis  of
var iance (ANOVA) showed a significant difference in
the sensit iv ity of the three drugs  (p<  0.05) . ANOVA
Post Hoc located Ciprofloxacin as  the source of the
significance. I n conclusion therefore, Ciprofloxacin is
the most sensit ive of the three drugs  and, hence

should be the first choice of the fluoroquinolones  for
the t reatment of bacter ial conjunct iv it is.

I n t r odu ct ion

Bacter ia are the most common m icroo rganisms that
cause conjunct iv it is  ( inflamm at ion of the
conjunct iva) . This  is  so because the bacter ia
pathogens inhabit t he ocular  surface ( i.e. mucous
membrane of the conjunct iva) though the lysosomes
and ant ibodies  in tear  f ilm along with the blinking
mechanism keep their  populat ion in check. The most
common bacter ia m icroorganisms implicated in
bacter ial conjunct iv it is  include Staphylococc us
aureus, Neisserr ia gonorrhoeae, Streptococc us
pneumoniae, Haemophilus  influenzae, Moraxella
lacunata, Corynebacter ium diphther iae.(1)

There are two types  of bacter ial conjunct iv it is;  acute
and chronic. The acute stage is  classically recognized
by vascular  engorgement and mucopurulent
discharge with associated symptoms  of foreign body
sensat ion, ir ritat ion, and st icking together  of the lids.
The chronic stage is  more innocuous in onset , it runs
a prot racted course and is  often associated with the
involvement of the eyelids, lacr imal system or  low-
grade inflamm atory react ion. Although major ity of
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bacter ial conjunct iv it is  are self lim it ing, without need
for  medical intervent ion, studies  have demonstrated
that ant ibiot ic therapy hastens  the eradicat ion of
bacter ia, prevents  the dissem inat ion of the infect ion
to o ther  st ructures, decreases  the r isk of system ic
disease, reducing person to person spread and
shortens  the symptomat ic per iod allowing the pat ient
to return more quickly to his  or  her  normal
act iv it ies.(1-3)

Most t imes pr imary eye care providers  start t he
t reatment of external ocular  infect ion before the
causat ive m icro-organisms  have been ident if ied, or
subm itt ed to ant ibiot ic suscept ibility tests.
Consequent ly, broad-spect rum ant ibiot ics  are
rout inely used in the t reatment of bacter ial
conjunct iv it is. Of the many ant ibiot ics  in use is  the
group of f luoroquinolones-  part icular ly Ciprofloxacin
(ciloxan) , Ofloxacin (ocuflox) and Norfloxacin
(chibroxin) . Flouroquinolones  are synthet ic quinolone
der ivat ives  with fluor ine atom in the 6 th posit ion. The
add it ion of the fluor ine atom improves  its  potency,
enhances  the ant im icrobial act iv ity and alters  the
pharmacokinet ic propert ies  with t remendous
therapeut ic advantage over  nalidix ic acid. Their
mechanism of act ion is  unique among available
ant ibiot ics  suggest ing that cross  resistance to
fluoroquinolones  can be m inim ized.(4) The broad
spectrum of act iv ity of the fluoroquinolones  perm its
their  use in a var iety of infect ions  including those
affect ing the respiratory t ract , ur inary t ract , skin,
soft t is sues  and eyes. The ear liest f luoroquinolones
were predom inant ly against gram negat ive agents
especially Enterobacter iaceae. The newer
fluoroquinolones  also are act ive against gram
negat ive organisms but offer  a broader  spectrum of
act iv ity, including coverage of gram posit ive and
atypical bacter ia. They have gained popular ity in
ocular  therapy due to their  eff icacy in the t reatment
of bacter ial corneal ulcers. These drugs  are available
in topical and oral forms. The cur rent topical
formulat ion are in 0.3%  concentrat ions. Each has
dist inct clinical character ist ics, differences  in
solubility and precipitate format ion.(5)

Studies  direct ly comparing the e ff icacy of the
fluoroquinolones  are sparse. However, studies
conducted by some researchers  (5-8) , have shown
that ant ibiot ic of the fluoroquinolone group were
more effect ive in the treatment of ocular  infect ions
than some other  broad spect rum ant ibiot ics  eg.
gentamycin, chloramphenicol, tobramycin,
erythromycin and tet racycline. The study by Jauch
(8) has  also shown that Staphylococc us  aureus is  a
common pathogen in bacter ial infect ion. The aim of
this  study therefore was to ident ify the common
bacter ial pathogens that cause conjunct iv it is  and the
most sensit ive of the three topical f luoroquinolones
under  study for  its  treatment .

METHODOLOGY
St u dy pop u lat ion
The study populat ion comprised of 50 subjects  (100
eyes) , between the age range of 1-30 years  who

were diagnosed to have bacterial conjunct iv it is  at t he
Lagos State University Teaching Hospital, Niger ia
(LASUTH).

Pr oced u r e

Conjunct ival swabs were collected from both eyes  of
each subject using ster ile cott on t ipped applicator
wiped twice across  the lower  conjunct ival cul-de sac
from the temporal to the nasal region. The swabs
were labelled and taken to the laboratory within two
hours  of collect ion. I n the laboratory, it was  placed in
a medium and inoculated.

Pr ep ar at ion o f  m ed iu m

Both blood and chocolate agar  were used. The
powdered medium was  m ixed with water  and
steamed to dissolve the agar. The whole m ixture was
then ster ilised in an autoclave at 121°  C and
subsequent ly 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
m l of the molten agar  medium into ster ile Petr i
dishes  which were left undisturbed unt il the agar  set .
Blood agar  was made by m ixing 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 heat ing blood agar  to
70°C -  80°C unt il it became chocolate brown in
colour.
I n ocu lat ion  o f  m ed iu m
The solid medium was  inoculated using the st reaking
method which involved the progressive thinn ing out
of the inoculum in such a way that t he separated
cells  were left in at least some areas  of the plate
incubated at 37°C for  24 hours.

An t ib io t i c su scep t ib i l i t y t est  o f  o r gan ism s
iso la t ed u sin g t h e d isc d i f f u sion m et h od

Cultures  of the ident if ied organisms on the basis  of
all the var ious  tests  car ried out were streaked evenly
on the Petr i dishes  with ster ile cott on woo l swabs.
(Table 1)

Discs  impregnated with two drops  (5 mcg) each of
ophthalm ic topical solut ions  of Ciprofloxacin,
Norfloxacin and Ofloxacin were placed on them with
the aid of a flamed forceps, incubat ion was done for
24 hours  at 34°  C.

Zone of inh ibit ion of growth ranging from 5 mm and
above around the specific ant ibiot ic disc indicated
sensit iv ity to that part icular  ant ibiot ic, while a total
absence of such a zone of inh ibit ion indicated
complete resistance.

St a t i st i ca l An a ly sis

A one way analysis  of var iance (ANOVA) was used to
analyse the sensit iv ity of the three drugs. ANOVA
post Hoc using Bonfer roni was  used to determ ine the
source of significance.
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RESULTS

Table 1 shows the character izat ion and ident if icat ion
of the bacter ial isolates, while Table 2 shows  the
percentage occurrence of the isolated bacter ia. S.
aureus had the highest occ urrence of 34% , while H.
influenza and E.coli had the least occ urrence of 9%
each. Table 3 and Figs. 1-3 show the zones of
inh ibit ion of each drug against t he bacter ial isolates.
Ciprofloxacin had the highest zones of inh ibit ion on
all the bacter ial isolates  followed by Ofloxacin and
then Norfloxacin. I n order  to use a parametr ic test ,
the data obtained were t ransformed into their
natural logar ithms. The one factor  ANOVA showed
that t he difference in zones of inh ibit ion was

stat ist ically significant (F2,15= 15.05, p <  0.05) . Post
Hoc using Bonferroni located Ciprofloxacin as  the
source of the significant declared in one factor
ANOVA.

Tab le 1 :  Ch ar act er isa t ion  an d id en t i f i cat ion  o f  bact er ia l  iso la t es
+  Posit ive Test ;  -  Negat ive Test

Mor p h o log y
Gr am st ain Cat alase Coag u lase Ox idase

Pr ob ab le
id en t i t y o f

i so la t es
Rods  in short chains - + - - E. coli
Cocci in pairs - - - + N. gonorrhoeae
Rods  in long chains  and clusters - + - + P. aureuginosa
Short rods  in pairs - + - - K. pneumoniae
Cocci in clusters + + + - S. aureus
Cocci in chains + - - - S. pneumoniae

Tab le 2 . Per cen t ag e occ u r r en ce o f  i so lat ed m icr oo r gan ism

Micro Organism I solated Frequency %  Occ urrence

1. Staphylococcus  aureus 34 34%

2. Streptococc us  pneumoniae 22 22%

3. Pseudomonas  aeruginosa 14 14%

4. Klebsiella pneumoniae 12 12%

5. Haemophilus  influenzae 9 9%

6. Escher ichia coli 9 9%

Tab le 3 . Zon e o f  in h ib i t ion  o f  each d r u g aga in st  i so lat ed m icr o o r gan ism

Micro Organism Ciprofloxacin Norfloxacin Ofloxacin

1. Staphylococcus  aureus 17mm 11mm 14mm

2. Streptococc us  pneumoniae 16mm 12mm 14mm

3. Pseudomonas  aeruginosa 17mm 10mm 13mm

4. Klebsiella pneumoniae 16mm 10mm 13mm

5. Hemophilus  infuenzae 18mm 12mm 15mm

6. Escher ichia coli 14mm 10mm 9mm
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Fig 1:  Histogram of zones  of inh ibit ion of S. aureus and S. pneumoniae

Fig 2:  Histogram of zones  of inh ibit ion of P. aeruginosa and K. pneumoniae

Fig 3:  Histogram of zones  of inh ibit ion of H. influenzae and E. coli



5

Discu ssion

Staphylococcus  aureus, St reptococc us  pneumoniae,
Pseudomonas  aeruginosa, Klebsiella pneumoniae,
Haemophilus  influenzae and Escher ichia coli were the
bacter ia pathogens  isolated in order  of decreasing
frequency from the swabs taken to the laboratory.
The cause of bacter ial conjunct iv it is  is  the alterat ion
in the normal f lora, which can occur  by external
contam inat ion by spread from adjacent sites  or  v ia a
blood –  borne pathway. The pr imary defense against
infect ion is  the epithelial layer  cover ing the
conjunct iva. Disrupt ion of this  barr ier  can lead to
infect ion.

Staphylococcus  aureus having the highest
prevalence amongst t he organisms implicated is
consistent with the claim that it is  the most frequent
cause of bacter ial conjunct iv it is  wor ldwide.(9-11)
The gram-posit ive bacter ia isolated were
Staphylococcus  aureus  and Streptococc us
pneumoniae while the gram-negat ive ones  were
Pseudomonas  aeruginosa, Klebsiella pneumoniae,
Haemophilus  influenzae and Escher ichia coli.

I n children, Haemophilus, Streptococc us and S.
aureus  are the common pathogens isolated.
Streptococc al infect ions  are self lim it ing and may
occ ur  in epidem ics. They are more frequent in
temperate climates  and winter  months  and are
associated with sub-conjunct ival haemor rhages.(9)
Conjunct iv it is  due to Haemophilus  influenzae are
often epidem ic but may be endem ic in warmer
climates. They are also associated with
subconjunct ival haemor rhages.(1-3)

Ciprofloxacin had the highest sensit iv ity over  the
other  two ant ibiot ics  as  all the organisms  isolated
showed highest suscept ibility to it followed by
Ofloxacin and then Norfloxacin. This  is  consistent
with the study car ried out by Brower  et al (5) , which
showed the high eff icacy of Ciprofloxacin in the
t reatment of bacter ial kerat it is. Ciprofloxacin
exhibited it ’s  highest sensit iv ity on Haemophilus
influenzae with a zone of inh ibit ion of 18 mm . while
it ’s  least sensit iv ity was seen on Escher ichia coli with
14 mm zone of inh ibit ion. The highest suscept ibility
to Norfloxacin was exhibited by S. pneumoniae and
H. influenzae with 12 mm zone of inh ibit ion each.
The highest suscept ibility to Ofloxacin was exhibited
by H. influenzae with a zone of inh ibit ion of 15 mm .

Con clu sion

The study has  shown that Staphylococc us  aureus is
the most causat ive m icro-organism implicated in
bacter ia conjunct iv it is. All six  isolated bacter ia were
suscept ible to flouroquinolone with Ciprofloxacin as
the most sensit ive drug, followed by Ofloxacin, and
the least was  Norfloxacin. Thus  Ciprofloxacin is  the
most effect ive of the three drugs  and it is  therefore
recomm ended as  the best choice of topical
fluoroquinolone ant ibiot ic for  the t reatment of
bacter ial conjunct iv it is.

Ref er en ces

1. Vaughan D, Asbury T, Riodan-Eva P.
General Ophthalmology, Lange Medical
publicat ion, 15 th ed. 1996;  PP 96-67.

2. Kanski JJ. Clinical Ophthalmology. 3 rd ed.
Butt erworth-Heinemann- I nt ’l ed. Woburn,
MA;  1998.p. 514.

3. Yetman R, Coody D. Conjunct iv it is:  A
pract ice guideline. J Pediat r ic Health Care.
1997;  11(5) : 238-44

4. Wolfson, JS, Hooper  DC. The
fluoroquinolones:  st ructure, mechanism of
act ion and resistance and spect ra of act iv ity
in vit ro. Ant im icrobe Agent chemother.
1985;  Pp 28,58.

5. Brower, K., Kowalski, R Gordon M.
Flouroquinolones  in the t reatment of
bacter ia kerat it is Am J Ophthalmol 1996;
121: 712-5.

6. Lu, KL Prajna, NV, Macdonell, PJ.
Comparism of Ofloxacin and Ciprofloxacin in
the therapy of bacter ia kerat it is. I nvest
Ophthalmol Vis  Sci 1998; 39: 5140.

7. O’br ian, TP, Maguire, MG, Fink, NE, Alfonso
E, Mcdonnell P. For  the bacter ial kerat it is
study group. Eff icacy of ofloxacin vs
Cefazolin and Tobramycin in the therapy of
bacter ial kerat it is. Arc ophthalmol. 1995;
113: 1257-65.

8. Jauch, A. et al Meta analysis  of six  clinical
phase I I I  studies  comparing 0.3%
lomefloxacin twice daily with five standard
ant ibiot ics  in pat ients  with acute bacter ial
conjunct iv it is. Graefs  Arch Clin Exp
Ophthalmol. 1999;  I n press.

9. Baum, JL. Bacter ial conjunct iv it is:  Diagnosis
and Treatment . APUA Newslett er . 1997;
15(4) : 1, 4-5, 8.

10. Haesaert , PS. Clinical manual of ocular
m icrobiology and cytology, Mosby year
book. 1993;  pp 30-32, 68, 102, 114-115.

11. Prescott LM, Har ley JP, Klein DA.
Microbiology. 4 th ed. McGraw-Hills  Co,
U.S.A;  1999. p. 780.


