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Serum ciprofloxacin concentrations in patients with severe sepsis being
treated with ciprofloxacin 200 mg iv bd irrespective of renal function
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Introduction

The dosing of ciprofloxacin in renal impairment has been debated since the late 1980s
(Fillastre er al., 1987). Basing their recommendations on a single iv dose of cipro-
floxacin 100 mg or 200 mg iv Webb er al. (1986) and Drusano et al. (1987) recom-
mended dose reductions in patients with reduced creatinine clearances. Similarly for
oral therapy Boelaert er al. (1985) suggested a dose reduction with severe renal
impairment. Others, in contrast, have shown no correlation between serum elimination
half-life and creatinine clearance for patients treated with ciprofloxacin 200-300 mg iv
(Bindschedler et al., 1988). When ciprofloxacin was launched in the UK in 1987 there
were few data on the expected serum concentrations after multiple dosing in patients
with renal impairment and severe sepsis. This information is particularly important in
view of the relationship of serum concentrations or the serum area under the curve and
pathogen MIC to infection outcome, as suggested by Nix ez al. (1987) and subsequently
extended and consolidated for ITU pneumonia by Peloquin er al. (1989). We have
recommended the use of ciprofloxacin 200 mg iv bd in renal impairment and severe
sepsis with serum level determinations since 1987 and have collected data on sixteen
patients who form the basis of this short report.

Materials and methods

All the patients included were either in-patients at Southmead Hospital or the Bristol
Royal Infirmary, Bristol, UK. The Medical Microbiologists on both sites advised on
the management of the patients, all of whom had severe infection requiring parenteral
therapy and many of whom required intensive care. All patients received the standard
dosage of ciprofloxacin 200 mg bd iv which was not modified for the degree of renal
impairment. Serum ciprofloxacin assays were performed by HPLC based on the
method of Gau et al. (1985).

Results and discussion

The data from 16 patients were sufficiently complete to allow analysis, 13 males and

three females, with a mean age of 47 years, range 19-79 (Table). Many of the patients

were also receiving other antibiotics and medications in addition to ciprofloxacin.
1051

0305-7453/94/051051 + 04 $08.00/0 © 1994 The British Society for Antimicrobial Chemotherapy

9T0Z ‘8T Joquieldes uo A1sBAIUN BRIS BIURA|ASULRd e /B1o's[eulno(pioxo del//:dny wou) papeojumoq


http://jac.oxfordjournals.org/

snoooo0jdydorg
aanedau-osenBeco

80 90 b 958351p [BUI a8®)S pUd PUR DSOUIENIID g erwowondas vE8 A €€
97 §0 8 SIN[N[[3D QU] MO[ AIIA3S ULIOJI[0d  uON3VJuUL 153Y0 paninboe [Blidsoy 689 W (44
6€ L0 8 £1381ns oBIpaed-1sod psourdniav o eruawndas 966 W 6L
67 0 6 BIWSBONAIs [vaooooButuaw umouyun umouyun 6€S W Ll
19| L0 £ yeif ssedAq [vIowdjiq BLIOR [BU9108Bq paxiw uonxjul punom LLy W £S
1 §0 14 Anfur peay UMOUYUR  UOROJUI YO pasnbos fendsoy  g|y W 9s
uonojul
z1 €0 b = suou umouyun 159> pa1nbos Ajunwwod 9LE W 61
IS woddns jsua1 Suuinbas pue /jowr gz] < suluneasd wniss ¢ dnoun
w.O 10> T m ME.HWGN J|qeisun umouyun uolRJuUI 18IAYD —vo.—__._—uou _S_Qmoz 9¢9 W 9¢
12 Il 0l jusutedun FeUal pUB IOAI 9JNOB  SM2MD §133020)AYdDIS SNIPIBOOPUS AT UL 9Ly W $9
1T o1 § 5 suou p2014X0 DJjAISqIY 1LN 19ye eluoeondas 8¢ 4 8L
€€ S0 L % jueidsuel) [euds 1j09 vyoriYosy Brwoeondas juaLndal 9Ll W £€
1T 0 S uapioe .m.cﬂ ewnen sydnjnw psoudniap |d  UON3RJUI 159Yd parinbos [endsoy 191 W £9
LY S0 € SaoBins seipaed 1sod psowiSnian g  uondjul 153Yd> paninboe [vitdsoy 4y} W 96
> wvoddns [eual ou pug /jourrf Q| < 3uUUNED WIS 7 dnoln
‘?
[ 80 b EWcEzo:m xoduayd1yd [BLI2IOBG PAXIW  UONIJUI 19Yd pasinboe |eldsoy 611 K w
1.1 20 < = suou  3unqpapiay pjfauowvs SNIPAWOANSO 8L W v
11 10> 14 o Shyeydsoud [mita umou un  UON3JYUL 1SS palinboe [Bdsoy €S W [44
Qﬂ /iowrf gz > duluneald wnids | dnoin
(1/3w) (1/3w) sAesse  suonIpuOd mnm.»oa 10 Sulkj1apuny K8ojonay siIsouBBIp 2AN139JU] (1/1owr) bEN X)
ssop-150d y | asop-aid 310§5q uaAlS uIuBIID Hy
SUOIBIIUIDUO0D upexoyoldl) sasop Jo 'ON wnag

M http://jac.oxfordjournals.org/ a@DTnsylv

poipnis sjuaned 9y ul SUQIIBIIUIOUOD UIDBYOYOIdId WIS PUB UOHOUNJ [BUAL ‘SUNIEI) [EMUI) "AHqE],


http://jac.oxfordjournals.org/

Ciprofloxacin and renal impairment 1053

Seven patients had hospital acquired chest infections, four bacteraemia or septicaemia,
and a further four were infected with either Pseudomonas aeruginosa or
Enterobacteriaceae. Almost all patients had underlying conditions (Table). For the
purposes of analysis, they were divided into three groups: group 1 (n = 3) serum
creatinine concentrations of < 120 umol/L; group 2 (n = 6), those with serum creati-
nine concentrations of > 120 umol/L but did not require renal support; group 3
(n = 7) those with serum creatinine concentrations > 120 ymol/L who did require
renal support. The UK data sheet recommends a 50% dose reduction for ciprofloxacin
if the serum creatinine is > 265 umol/L or the creatinine clearance is < 20 mL/min,
therefore we also analysed the serum concentrations using these criteria. Of those
patients requiring renal support two patients received haemodialysis, two haemofilt-
ration, two continuous arteriovenous haemodialysis and one patient peritoneal dialysis.
The mean serum creatinine+Ss.D., and pre-dose ciprofloxacin concentrations +S.D.
(with ranges) for the three groups were: group 1, 83427 umol/L; and 0-3+0-3 mg/L
(range < 0:1-0-8); group 2, 314+ 182 umol/l and 0-6 +-0-4 mg/L (range < 0-1-1-1); and
group 3, 556+ 118 umol/L and 0-51+0-2 mg/L (range 0-3—0-7). Those patients with
serum creatinine concentrations of < 265 um/L had a mean pre-dose ciprofloxacin
concentration +S.0. of 0-43 mg/L +0-22 (range < 0-1-0-8) and those > 265 umol/L
mean levels of 0-57+0-31 (range < (-1-1-1).

The Figure shows the plot of the estimated creatinine clearance, derived from serum
creatinine, age, sex and weight, when available, versus serum pre-dose ciprofloxacin
concentration No correlation could be found to link creatinine clearance calculated
using age and sex or age, weight and sex to pre-dose ciprofloxacin concentrations
[?=01533 (n=23) and r* = 01859 (n=17)]. Post-dose serum concentrations
measured 1 h after the end of the infusion and were variable with a mean of
2:14 11 mg/L and range of 0-8-4-7 mg/L. Most of the serum ciprofloxacin assays were
performed round the fourth to sixth dose.

Our data indicate that ciprofloxacin 200 mg bd given to patients with moderate to
severe renal impairment does not accumulate. Serum concentrations are broadly
similar to those found by others in patients with serious infection (Scully & Neu, 1987).
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Figure. Creatinine clearance plotted against pre-dose serum ciprofloxacin concentrations. @, Age and sex;
A, age, weight and sex.
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There was no correlation between serum ciprofloxacin concentration and renal func-
tion in our patients with severe sepsis, but, both pre-dose and post-dose levels were
noted to be highly variable In our view dosage modification is not required when
iv ciprofloxacin is used to treat severe infections in patients with moderate or severe
impairment of renal functions. Furthermore, if the dosage is reduced our data would
suggest that sub-therapeutic levels may occur. In renal impairment compensatory
trans-intestinal elimination of ciprofloxacin takes over from the kidneys (Rohwedder et
al., 1990). However, treatment outcome depends on antibiotic concentration and
bacterial susceptibility to ciprofloxacin. Because of the great variability in serum
concentrations serum monitoring is required to enable therapy to be optimized for an
individual patient (Peloquin er al., 1989). It is likely that in the future 400 mg bd will
become the standard parenteral ciprofloxacin dose but the kinetics of this larger dose in
those with severe infection and renal impairment will need to be established.
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