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Effect of Ophthalmic Fluoroquinolones on Bacterial Conjunctivitis: Systematic Review

Hyun Soon Sohn”
College of Pharmacy, Sookmyung Women’s University, Seoul 140-742, Korea

Abstract — This systematic review was conducted to assess the clinical effect of ocular fluoroquinolones used for the treat-
ment of bacterial conjunctivitis. A literature search for randomized controlled clinical trials registered up to January 2010
based on PubMed database, using the following search terms: conjunctivitis and fluoroquinolones (besifloxacin, moxifloxacin,
gatifloxacin, levofloxacin, lomefloxacin, ciprofloxacin and ofloxacin) were performed. Pooled data on the clinical resolution
and bacterial eradication rates derived from selected 16 studies were reported as the relative risk (RR) and 95% confidence
interval (95% CI) compared with placebo. Early clinical resolution and microbiological eradication rates in placebo were 28%
and 62% respectively. Fluoroquinolones were significantly effective comparing to placebo: early RR 1.94 (95% CI
1.60~2.34) and late RR 1.30 (1.19~1.43) in clinical resolution rates, and early RR 1.75 (1.58~1.94) and late RR 1.28
(1.18~1.39) in microbiological eradication rates. Besifloxacin, ciprofloaxain and moxifloxacin in clinical resolution, and besi-
floxacin and levofloxacin in microbiological eradication showed higher RRs than pooled overall fluoroquinolones' RRs. New
quinolones had higher antibacterial potencies for all pathogens isolated from bacterial conjunctivitis and resistant isolates
than old generation quinolones. In conclusion, ocular 7 fluoroquinolones were all effective than placebo for bacterial con-
junctivitis and there were differences between quinolones in early and late clinical resolutions and microbiological erad-
ications, and no differences in safety comparing to placebo.

Keywords [] conjunctivitis, fluoroquinolones, besifloxacin, moxifloxacin, gatifloxacin, levofloxacin, lomefloxacin, ciprof-
loxacin, ofloxacin, systematic review
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- Search #3 : (#

Search Strategies

- Search #1 : <Keyword= besifloxacin OR moxifloxacin OR levofloxacin OR ofloxacin OR
gatifloxacin OR ciprofloxacin OR lomefloxacin

- Search #2 : <Keyword> conjunctivitis

1) AND (#2)

- Search #4 : <Limits Activated> Humans, Randomized Controlled Trial, English, Korean

A

y

Studies identified in literature search (n=28)

A

y

Excluded (n=12)

- Clinical resolution outcome not presented 4
- Not a monotherapy 1

- Duplicated study 1

- Clinical efficacy not evaluated 2

- No fluoroquinolone intervention 1

- Not conjunctivitis 1

- Not available original article 2

Studies eligible for inclusion (n=16)
- Besifloxacin 3

- Moxifloxacin 2

- Levofloxacin 3

- Ofloxacin 5

- Gatifloxacin 1

- Ciprofloxacin 4

- Lomefloxacin 1

Fig. 1 - Clinical literature search process.
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Table I - Literatures summaries: comparators, countries, patients and treatments
Countries (No.  Asian Mean age (range) Treatment

Study Comparator of institutions) (%) (years old) (days) Frequency Reference

McDonald MB 2009 B vs. M US(73)+Asia(11) 15  35.0(1M-100) 5 3 times/day [9]

Karpecki P 2009 Bvs. P US(35) - 34.2(1-92) 5 3 times/day [15]

Tepedino ME 2009 B vs. P US(58) 2 27.3(10M-97) 5 3 times/day [6]

Szaflik J 2009 Le TID vs. QID  Poland(2) - 43(18-70) 5 3 times/day or 8 times/  [16]
day on D1-2 and 4
times/day on D3-5

Granet DB 2008 M vs. polymyxin/ US(3) 11  4.5(2M-16.2) 7 3 times/day [2]

trimethoprim

Yee RW 2005 G BID vs. QID  US(8) - 42.4(NA) 5 twice/day or 4 times/ [17]
day

Hwang DG 2003 Le vs. P US(14) 0.8 31.5(2-91) 5 2 hour interval on D1-  [18]
2, 4 hour interval on
D3-5

Schwab IR 2003 Le vs. O US(24) - 28.8(1-80) 5 2 hour interval on D1-  [19]
2, 4 hour interval on
D3-5

Tabbara KF 1999 Lo vs. O Saudi Arabia(1) - 30.5(1-78) 7 2 hour interval on D1, [20]
twice/day on D2-7 or 4
times for all period

Gross RD 1997 C vs. tobramycin  US(5) - 4.0NA) 7 2 hour interval on D1-  [21]
2, 4 hour interval on
D2-7

Adenis JP 1996 Cvs. N France(5) - 61(18-80) 7 2 hour interval on D1-  [22]
2, 4 hour interval on
D3-7

Adenis JP 1995% C vs. rifamycin US(NA) - 51(7-92) 7 2 hour interval on D1-  [23]
2, 4 hour interval on
D3-7

Gwon A 1992-Dec® O vs. gentamicin  US(18) - 57.1(19-88) 10 6 times/day on D1-2, 4 [24]
times/day on D3-10

Gwon A 1992-Sep® O vs. tobramycin  US(20) - NANA) 10 6 times/day on D1-2, 4 [25]
times/day on D3-10

Bron AJ 1991° O vs. UK(5) - NA(19-81) 7 2-4 hour interval on [26]

chloramphenicol D1-2, 4 times/day on

D3-7

Leibowitz HM 1991 C vs. US(2) - NANA) 3" or 7 2 hour interval on D1-  [27]

tobramycin vs. P

2, 4 hour interval on
D3-7

B=besifloxacin; M=moxifloxacin; P=placebo;
N=norfloxacin; D=day; M=month; NA=not available.

aBlepharms blepharoconjunctivitis and keratoconjunctivitis were included.

°Cvs. P
C vs. tobramycin.
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G=gatifloxacin; Le=levofloxacin; Lo=lomefloxacin; O=ofloxacin; C=ciprofloxacin;
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Table II - Clinical effects: Crude data from literatures

Clinical resolution

Bacterial eradication

1st evaluaton

2nd evaluation 1st evaluaton 2nd evaluation

Quinolone Study (Day 2~6) (Day 6~11) (Day 2~6) (Day 6~11)
Day Rate Day Rate Day Rate Day Rate
Besifloxacin McDonald MB 2009 D4-6 58.3% D8-9 84.5% D4-6 93.3% D8-9 87.3%
Karpecki P 2009 D3-5 33.3% D89 73.3% D3-5 90.0% D89 88.3%
Tepedino ME 2009 D4-6 45.2% D8-9 84.4% D4-6 91.5% D8-9 88.4%
Moxifloxacin McDonald MB 2009 D4-6 59.4% D8-9 84.0% D4-6 91.1% D8-9 84.7%
Granet DB 2008 D2 81%
Gatifloxacin Yee RW 2005 D5 90.7%" - - - - - -
Levofloxacin Szaflik J 2009 - - D6-8 85.0%" - - D6-8 92.7%
Hwang DG 2003 D3-5 27% D6-10 78% D3-5 95% D6-10 92%
Schwab IR 2003 - - D6-10 76% - - D6-10 89%
Ofloxacin Schwab IR 2003 - - D6-10 76% - - D6-10 80%
Tabbara KF 1999 - - D7 75% - - - -
Gwon A 1992-Dec - - D11 52% - - D11 67%
Gwon A 1992-Sep - - D11 98.9% - - D11 85.2%
Bron AJ 1991 - - - - - - D8 79%
Lomefloxacin Tabbara KF 1999 - - D7 88% - - - -
Ciprofloxacin Gross RD 1997 D3 56.5% D7 87.0% - - D7 90.1%
Adenis JP 1996 - - - - - - D8 80%
Adenis JP 1995 - - D8 53% - - D8 68%
Leibowitz HM 1991 - - - - - - D7 76.4%
Placebo Karpecki P 2009 D3-5 17.2% D8-9 43.1% D3-5 46.6% D8-9 60.3%
Tepedino ME 2009 D4-6 33.0% D8-9 69.1% D4-6 59.7% D8-9 71.7%
Hwang DG 2003 D3-5 24% D6-10 61% D3-5 49% D6-10 55%
Leibowitz HM 1991 - - - - D3 29.7% - -
D=day.
#Average of result from twice/day and 4 times/day usages.
Result from 3 times/day usage.
AHESRE ARE Aol Fo S5 ok dstE, TAN. 207~717% W1, BFORAEEAL FFASY WIF
o} o] FaE ol ARSI AthF o R Fhadte] 1 ARNES 27~98.9%, ATHEES 67~95% WIS o Fok
o 33] §Ho] Wk, o= NER EFOEFEEAL FarAl 717t 7R Sl vkt thas Zjol7h QIIt(Table I0).
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Table III - Clinical effects: Pooled result
. . Relative Risk
Endpoint Time point Product No: No. -
evaluated effective evaluated RR? 95% CI)°
Clincal resolution 1st evaluation Placebo 86 304 1.00
(Day 2~6) Besifloxacin 257 511 1.78 .46, 2.17)
Moxifloxacin 196 317 2.19 1.79, 2.67)
Gatifloxacin 39 43 3.21 (2.62, 3.93)
Levofloxacin 16 59 0.96 (0.61, 1.51)
Ciprofloxacin 39 69 2.00 1.52, 2.63)
Qunolones overall 547 999 1.94 (1.60, 2.34)
2nd evaluation Placebo 191 305 1,00
(Day 6~11) Besifloxacin 425 511 1.33 (1.21, 1.46)
Moxifloxacin 236 281 1.34 (1.21, 1.48)
Levofloxacin 163 208 1.25 (1.12, 1.40)
Ofloxacin 205 260 1.26 (1.13, 1.40)
Ciprofloxacin 70 88 1.27 (1.11, 1.46)
Lomefloxacin 18 20 1.44 1.21, 1.70)
Qunolones overall 1,117 1,368 1.30 (1.19, 1.43)
Bacterial eradication 1st evalution Placebo 179 341 1,00
(Day 2~6) Besifloxacin 471 511 1.76 (1.58, 1.95)
Moxifloxacin 256 281 1.74 (1.56, 1.93)
Levofloxacin 56 59 1.81 (1.61, 2.03)
Qunolones overall 783 851 1.75 (1.58, 1.94)
2nd evaluation Placebo 202 304 1.00
(Day 6~11) Besifloxacin 449 511 1.32 1.21, 1.44)
Moxifloxacin 238 281 1.27 (1.16, 1.40)
Levofloxacin 183 202 1.36 (1.24, 1.49)
Ofloxacin 208 263 1.19 (1.08, 1.32)
Ciprofloxacin 204 255 1.20 (1.09, 1.33)
Qunolones overall 1,282 1,512 1.28 1.17, 1.39)

“RR=(no. effective/no. evaluated) in quinolone group/(no. effective/no. evaluated) in placebo group.

595% CI=Exp(LnRR-SE of logRR), Exp(LnRR+SE of logRR).

oF%7) o] Mstubda el QlojA, Ml EFeEF=EAL 3
TAE] RRE ZF0 27 =2AY IotAl dAQ] Hatx|e} &
2to)7h Gllont, Fokxr]e] e dAdavl= gatifloxacin®]
ZF02HEEALG StA AL Hgkte] 2ol g &
RR 3.21(95% CI 2.62~3.93)0]1% 1, levofloxacine 7} 2
RR 0.96(0.61~1.51y% YJERAITE.

HERRA — F=32A A9} f1oks A3 nlwst 3712 &
AsES Edadatel] diste] HeREA S AAISH A,
k7] GReF 2~6Y )0l FAEEAAZ) Skt 40% Tyt
=9kom (Risk Ratio 1.40, 95% CI 1.12~1.75), 3| besifloxacin
9] Risk Ratior= 1.37~1.93& YERIGITE TR (F<F 6~11
o= ek thH] FHEEAA7) 30% ET7F v EUTHRIsk
Ratio 1.30, 95% CI 1.17~1.43)(Fig. 2). 3-8, A=2A1412] Al
75H4 whd g 05 wEREAl gt A3, FokxT)oll= 1ok div)
66%(Risk Ratio 1.66, 95% CI 1.49~1.85), FoFF7]o]=
34%(Risk Ratio 1.34, 95% CI 1.23~1.46) U £ 3= e}
Ulth(Fig. 3). 22t} o5 wEREAellA] 33k FsEA] A
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1st evaluation : Day 2—6

Test for overall effect: Z=5.04 {P = 0.00001)

Favours experimental Favours control

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Besi- Karpecki P 2008 20 60 10 58 11.6% 1.93[0.99, 3.77] 1
Besi - Tepedino ME 2009 a0 199 B3 191 734%  1.37[1.06,1.77] -
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Fig. 2 — Clinical resolution: Pooled risk ratio of quinolones comparing to placebo.
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Heterogeneity: Chi*=6.14, df=2 (P =0.05);, F=67%

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Besi- Karpecki P 2008 54 60 27 58 16.0% 1.93[1.45, 2.58] -
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o7 1 15 2

Testfor overall effect: Z=6.44 (P = 0.00001)

Favours experimental
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Fig. 3 — Bacterial eradication: Pooled risk ratio of quinolones comparing to placebo.
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