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Table Il: Summary of Published Tissue-Penetration Data For UW Medicine Formulary Fluoroquinolone Antibiotics

FDA Approval Patients Timeto Peak or Mean Sample Time Tissue Type Mean Tissue Concentration Plasma Levd
Absceses No human deta are available for levofloxacin. Ciprofloxacin and moxifloxacin levels cannot be extrgpolated to al abscesses.
N Ciprofloxacin®® 5 w/ thoracic empyema undergoing surgica drainage 200mg x 11v Pesk: 4h Empyema 1.214 + 0.886ug/mL 0.598 + 0.185ug/mL 203*
Y Moxifloxacin® 10 w/ peritonitis undergoing surgery for drainage 400mg x 1 v Pesk: 2h Exudate 3.64 (1.62-8.65) ug/mL 361 (2.27-5.6) ug/mL 1*
Bone FQs penetrate cancellous bone > cortical bone. Penetration for bone w/ osteomydlitis (OM) > bone without infection. Penetration requirements for acute vs chronic OM, OM from trauma, & disbetic OM can differ. Penetration for patients w/ insrumentation or in salvage thergpy remainsto be studied.
500mg x 1 Po 04 £0. 14+0. mL 0.29*
Prophylaxisgroup ———————— Mean: 1.5 - 4.75h finad Gk
] ) o i y ) 750mg x 1 Po ] 0.7 + 04uglg 26+ 1.lug/mL 0.27*
Y Ciprofloxacin® 28 undergoing hip or knee replacements, ostectomy (prophylaxis) or osteomyelitis debridement (tregtment) Corticd bone
500mg x 1 ro 0.7 + 04ug/g 2+0.9ug/mL 0.35*
Tregtment group _ Mean: 2 - 45h
750mg x 1 ro 14+ 1ugg 29+ 22ug/mL 048*
. ) . . ) . ) Cancdlous bone 6.6 + 36u0/g 0.77*
N Levofloxacin® 21 undergoing corrective orthopedic surgeries or surgica debridement 500mg x 1 v Mean: 1.5h Cortica 28+ 11ugg 86+ 2.3ug/mL 033"
Cancdllous bone 1.89 + 1.45ug/mL 345+ 1.24ug/mL 052+0.29
. . . Q0Omgx 1 Fo Berks Cortical bone 156 + 0.81lug/mL 373+ 0.88ug/mL 042+02
N Moxifloxacirn® 30 undergoing total knee arthroplasty Cancdlous bone 2h | 29720 C 08101l
Cortical bone: 4h Cancllous bone .97 + 083ug/m 43+ 0.
400mg @ 12n x 2 ro0 Cortical bone 254+ 143ug/mL 626+088ugml | 54,021
CNS No human CNS tissue level detaiis available for moxifloxacin.
! . . o o . L . CSF (inflamed sampled on day 2 - 4) 056 + 0.3%ug/mL 144 + 068ug/mL 037+0.12
N Ciprofloxacin 23 w/ bacterid meningitis or ventriculitis, ciprofloxacin added to empiric antibiotic regimen 200mg Q 12h x 31v Pegk: 2h -
CSF (uninflamed sampled on day 10 - 20) 0.27 £ 0.09ug/mL 112 + 0.2%ug/mL 022+ 0.04
N Levofloxacin® 5 w/ bacterid meningitis on f-lactam regimen 500mgepx2(N=4)orx1l(n=1) v Mean: 2h Cs 1.99 £ 0.67ug/mL 593+ 1.1Iug/mL 034+ 0.09
Eye Levesin anterior/pogterior chambers are difficult to sustain in patients w/ hedlthy drainage structures. Datalis lacking for petients with poor ocular vescularization (i.e, digbetes) & prosthetic lenses. Congder systemic antibiotic therapy for intreocular infections, penetrating ocular injuries, and pogterior chamber infections.
. . . ] ) ’ Cornea 10.77 £ 5.9ug/g
. 23 w/ intact corned surfaces undergoing penetrating keratoplasty 2¢gtt (0.3%) separated by 15 minutes Mean: 10 minutes Aq humor 013+ 011ugg
v Offoxacin?™= A hy 144 + 0.24ug/mL
. . . ] ) queous humor A4+ 0. m
26 undergoing pars planavitrectomy for various ocular pathologies 2gtt (0.3%) @ 0.5h x 6, then@ 1hx 3 Mean: 1h Vitreous humor 037+ 005ug/mL
v —— 24 undergoing phacoemulsification or intraocular lensimplantation 1gtt (0.3%) @ip X 4 + 1h prior to surgery Mean: 1h Aqueous humar 0.94 £ 0.72ug/mL None obtained -
ifloxacin®
6 undergoing eective pars plana vitrectomy; subjects had uninflamed cormed surfaces 1gtt (0.3%) @ 0.25h x 3 Mean: 0.25h Vitreous humar 0.001ug/mL
) . ! ) ) } . ) Aqueous humor 0.59 £ 0.06ug/mL
N Ciprofloxacin?® 16 undergoing pars plana vitrectomy with uninflamed corned surfaces and crystdline lenses 1000mg x 1 rPo Mean: 6h Vitreous humor 064 + 0.06u/ML
Aqueous humor 0.59 + 0.48ug/mL 0.14*
. . . . . . gx1ro Vitreous humor 0.32 £ 0.34ug/mL 434+ 35ug/mlL 0.07*
N Levofloxacin® 45 undergoing various ophthalmic procedures; subjects had uninflamed corned surfaces Mean: 2h
500mg 0 12h X 2 ro Aqueous humor 19+ 097ug/mL 802 + 314ug/ml 0.24*
Q Vitreous humor 239+ 0.7ug/mL Lo TS 03
. . . . . . . Mean: 371+ 0.8%h Aqueous humar 158 + 08ug/mL 0.44*
N Moxifloxacin® 15 undergoing various ophthalmic procedures; subjects had uninflamed corned surfaces 400mg @ 24h X 2 PO - 356 + 1.31lug/mL
Mean: 3.77 £ 0.92h Vitreous humar 1.34 + 0.66ug/mL 0.38*
Gynecologic Tissues No English language human gynecologic tissue data are available for levofloxacin or moxifloxacin. CDC does NOT recommend FQs for trestment of N. gonorrheae infections due to incressing resstance rates.
Vagina 1.26 + 0.66ug/g 101+027
) Uterus 158 + 097ug/g 128+ 051
500mg x 1 ro Pesk: 2h = Hum 14+07ugg 142 + 0.87ug/mL 122405
. o Falopian tube 1.36 + 091ug/g 107+037
36 undergoing uterus extirpation -
Vagina 113+ 0.21ug/g 185+ 043
Uterus 1070 182+049
N Ciprofloxacin®® 100mg x 11iv Pesk: 0.5h 5 Hum 156+ Oggg 061 + 0.12ug/mL 286+ 092
Fallopian tube 095+ 0.17ug/g 16+0.36
Myometrium 091+ 0.37ug/g 0.64 £ 0.44ug/mL 142*
25 undergoing vagind or tota hysterectomy for non-malignant disesses 500mg x 1 Fo Myometrium: 4h Cervix 082+097ug/y las
gongved ks o 9 Oth)e/r tisues 7- %h Endometrium 0.99 + 0.98ug/g 0.57 £ 0.32ug/mL 1.74*
Falopian tube 14+ 14ug/g 246*
Heart No humen heart tissue level data are available for levofloxacin or moxifloxacin. The mgority of evidence showing cure with FQs as monothergpy arein animal studies, with scattered case reports of cure in humans for certain types of endocarditis pathogens Beware that FQs may prolong QT interval.
Peks Myocardium 31.6 + 25ug/g 2.26 + 0.43ug/mL 14
X1 Myocardium O - 1h; Vave 86+ 55ug/g 1.64 + 0.3%ug/mL 5.24*
9 Vadvel- 3h; Send bone0- 1h; Sernd bone 78+ 7.6ug/g 2.26 + 0.43ug/mL 345*
Mediiagting fat 3- 5h Mediagting fat 31+38ugg 0.79 + 0.27ug/mL 392
N Ciprofloxacin® 36 without endocarditis undergoing mitral/aortic valve replacement Myocardium 21.8+ 13uglg 226 + 043ug/mL 9.65*
Myocardium O - 1h; Vave 12+ 11 7.32%
750mg Fo @ 12h x 3, then 400mg v ¢ ] +11ug/g :
Valve1-3h; Stemd bone 1- 3n; Stemdl bone 88+ 68ug/g 164 + 0.3%ug/mL 537
Mediastingl fet 1 - 3n Mediastinl fat 2+ 18ugg 1.22¢

* ratio calculated by author
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An Imperfect Science: Antibiotic Tissue Penetration - will This Fluoroquinolone Reach The Site of Infection? (continued)

Table Il: Summary of Published Tissue-Penetration Data For UW Medicine Formulary Fluoroquinolone Antibiotics (continued)

Patients

Timeto Peak or Mean Sample Time

Tisue Type

Mean Tissue Concentration

Plasma Leve

Hepatic No human heptic tissue level data are available for levofloxacin or moxifloxacin; hepatic ascites are usualy NOT polymicrobid; FQ tissue penetration may be atered depending on severity of dcohalic heptitis or hepatic cirrhoss®
N Ciorof e 8 w/ gterile hepatic astites secondary to abdominad mdignancy or heart falure 750mg x 1 ro Pesk: 48+ 1.7h Agditic fluid 2.6 + 06ug/mL 4+ 0.7ug/mL 0.65*
oxacin®
- 6 w/ uncompensated cirrhos s 300mgQ 12hx 31v Pesk: 1h Agitic fluid 045 + 0.13ug/mL 0.86 + 0.35ug/mL 0.52*
Peritoneal No humean peritoned tissue level data aare available for levofloxacin or moxifloxacin. Peritoned infections are usudly POLY microbid. It is undear whether peritoned antibiotic tissue or fluid concentrations are more predictive of trestment success
N Giorafl o8 10 undergoing dective laparotomy; uninflamed peritoned tissue collected 750mg x 1 ro Mean: 56+ 1.3h Peritoned tissue 029+ 02794 13+ 0.6ug/mL 022 +0.15*
oxecin®
w 30 undergoing various abdomind surgeries 100mgx 11v Mean: 0.5h Peritoned fluid 11+ 0.04g/mL 2+ 0.5ug/mL 0.55*
Progate No human data are available for moxifloxacin progtatic & semind fluid concentrations. Determination of drug concentration in the progtate is problemetic because of urinary contamination. It is il uncertain whether progtatic antibiotic tissue or fluid concentrations are more predictive of trestment success
v Cirflcdn®® 10 meales undergoing transurethral resection of progtate (TURP) for cancer or hyperplasa 500mg @ 12h x 3ro Mean: 1.25- 2h Progate tisse 303+ 0.380/g Not reported 3
oxacin
o o 0.16ug/mL 1.37ug/mL 0.3
- 8 hedthy mdes 250mg x 1ro Mean: 3h Progatic fluid
Y Levofloxacin® 0.8%ug/mL 3.lug/mL 052
N Moxifloxacin® 39 maes with benign hyperplasa undergoing TURP 400mg x 11v Mean: a end of infuson Progate tissue 954 + 336909 528 + 2.16ug/g 181
Drugs are not evenly distributed throughout the lungs. Extracdlular & intracdlular messurements reflect free + bound drug (blood contamination); interpret cautioudy. Levelsin pulmonary edemaor CF may differ from hedlthy lungs. Sputum levels - Limited utility aslevels reflect pooling over prolonged periods of time prior to production;
Pulmonary* blood/sdliva contamination may aso skew results. Lung tissue - Conditutes whole lung. Epithelial Lining Fluid (EL F) - Drugs must cross capillary membranes, intersitid fluid, and adveolar epithelium to reech ELF; most rdevant pulmonary sample Site for trestment of pneumonia. Alveolar Macrophage (AM) - Pulmonary ample Ste most
rlevant for intracellular pathogens. Bronchial Mucosa (BM) - Pulmonary sample Ste most relevant for infective bronchitis pathogens.
20 undergoing dective lung surgery for various pulmonary pathologies 200mg x 11v Pesk: 3-4h Lung tissue (sample inadequate to assess BM ) 4.7 + 31uglg 0.6+ 0.5ug/mL 78*
Y Ciprofloxacin®* ithelia lining fluid 1.87 + 0.91ug/mL 0.89*
. 500mg @ 12hx 9 ro i 9 g 211+ 0.35ug/mL
) ) ) . Alvedlar macrophage 34.9 + 232ug/mL 16.54*
36 heglthy nonsmoking subjects undergoing venipuncture, bronchoscopy, and bronchoaveolar lavage Pesk: 4h — -
Epithelid lining fluid 2212 + 1492ug/mL 185*
750mg @ 24h x 5 r0 11.98 + 2.99ug/mL
Alvedlar macrophage 105.1 + 655ug/mL 8.77*
Y Levofloxacin®# undergoing dective bronchoscop 500mg x 1 Pesks Bronchid mucosa 8.3uglg 66ugimL 12
ve x1ro .Bug/m
9ong Y BM: 1h; AM: 2h Alveolar macrophage 419ug/g 7.3
undergoing lung surgery for various pathologies 500mg x 1 Po Pesk: 4.6 - 6.33h Lung tisue 11.28ug/g 293ug/mL 502+ 429
Epithelid lining fluid 20.7 + 1.92ug/mL 6.78+2.29
19 hedlthy subjects underwent bronchoalveolar lavage and bronchid mucosa biopsies 400mg x 1 ro Pesk: 2.2h Alvedlar macrophage 56.7 + 1.61lug/mL 322+ 1.25ug/mL 1859+ 187
Y Moxifloxacin®# Bronchid mucosa 5.36 + 1.29ug/mL 167+118
) ) ) 400mg @ 24h x 5r0 Pesk: 24+ 0.3h Lung tissue 162+ 49ug/g 25+ 0.50g/mL 6.34+0.86
49 undergoing lung surgery for various pathologies -
400mg @ 24h x 51v Peek: 2h Lung tissue 124+ 59u9/g 25+ lug/mL 473+ 059
Sinus Mucosa Ciprofloxacin has FDA approva for snusitus but no published human sinus mucosatissue level data are avallable.
Y Levofloxacin® 15 w/ chronic rhinosinusitis undergoing functional endoscopic sinus surgery 500mg x1 ro Peak: 3h Mucosa 5.84 (2.09 - 9.34) ug/mL (%)%851{9?1 1|;1) 2.56
Maxillary sinus mucosa 7.48 (5.61 - 9.79) ug/g 2.09*
. . L . L . : - 3.58ug/mL
49 - ok
Y Moxifloxacin 42 w/ chronic sinusitis undergoing elective sinus surgery 400mg @ 24h X 5 o Peak: 3h Anterior ethmoid mucosa 8.19 (4.98 - 13.4) ud/g (2.82 - 5.49) 2.28
Nasal polyps 9.09 (5.72 - 16.2) ug/g 2.53*
Skin and Soft Tissues Pesk skin antibiotic levels perssted for ~4 h.
\% Ciprofloxacin® | 23 ndergoing skin-punch biops 100mg x 1 Pesk: 1- 2h Sin 023+ 00794 046 + 0.06ug/mL 05
oxacin u i es x1wv 11- .46 + 0. ml
o 9ng e o Subcutaneous tissue 0.27 + 007ug/g 0.59*
10 hedthy subjects undergoing skin-punch biopsies 750mg @ 24h x 3P0 Pegk: 1-4h in 11.87 £ 25810/ 4.71 + 0.84ug/mL 258+ 052
Y Levofloxadin®2 ) ) ) Pesk: 1.06 + 0.14h Inflamed skin 545 + 3.74ug/mL 0.65*
7 w/ soft-tissue infections 500mg x 1 1v - - 837 £ 1.93ug/mL
Pesk: 1.39+ 1.2%h Uninflamed skin 442 + 2.09ug/mL 053*
Y Moxifloxacin® 6 details not induded in reference (product |abeling) 400mg x 1 ro Mean: 3h Subcutaneous tissue 23+0.4u009 09+ 0.3ug/mL 04+06
Synovial Fluid & Tisue Penetration characterigtics for patients with instrumentation or in salvage therapy remainsto be studied. CDC does NOT recommend FQs for trestment of septic arthritis where N. gonorrhoeae is the causd pathogen due to increesing resstance rates.
N Ciprofloxacin® 12 w/ infection of knee or hip joint 750mg @ 12hx 2 ro Mean: 2h Synovid fluid 293+ 1.9ug/mL 324+ 232ug/mL 09+0.17
N Levofloxacin® 12 | undergoing hip replacement involving femord bone resection; synovid fluid taken from non-infected tissues 500mg x 1 v Mean: 1.2h Synovid tisse 89+ 2. 1ug/g 75+ 1.3ug/mL 12+04
N Moxifloxacin® 20 undergoing knee arthroscopy 400mgq 24h x 3ro Pesk: 6h Synovid fluid 342+ 051ug/mL 346 £ 0.78ug/mL 0.99*
Urine Pesks are difficult to interpret due to pooling in bladder.
Y Ciprofloxacin®™ . . . o . 268 (130 - 967) ug/mL 047 £ 0.2ug/mL 570.2*
- 14 hedlthy subjects, cross-over study of ciprofloxacin vs. levofloxacin, with 7-day washout period 500mg x 1 Po Pesk: 0- 6h )
Y Levofloxacin® Urine 406 (202 - 1002) ug/mL 2.79 + 0.64ug/mL 1455*
N Moxifloxacin® 6 hedthy subjects 400mg x 1ro Pesk: 2h 83 + 58ug/mL Not reported -

* ratio clculated by author
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