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Once-daily Dosing of Ceftriaxone against Streptococcus pneumoniae Isolates

in an In Vitro Pharmacodynamic Infection Model supplemented with Albumin

Ji-An Hur, M.D.", Hye-Sun Chun, M.D.2, Sun Hee Park, M.D.', Su-Mi Choi, M.D.", Sihyun Kim, M.D.!
Dong-Gun Lee, M.D.1, Jung-Hyun Choi, M.D.1, Jin-Hong Yoo, M.D." and Wan-Shik Shin, m.D.!

The Division of Infectious Diseases, Department of Intemal Medicine', The Cathdlic University of Korea, Seoul, Korea
Catholic Research Institutes of Medical Sciences’, The Cathdlic University of Korea, Seoul, Korea

Background : During the era of increasing penicillin resistant Streptococcus pneumoniae, it is important
to have knowledge about adequate dosage and dosing interval of ceftriaxone (CTR). We examined
efficacies of once—daily CTR and compared results in an in vitro pharmacodynamic infection model
(IVPDIM) supplemented with albumin and those without albumin.

Methods : Using three clinically isolated S. pneumoniae that were susceptible (SM24), intermediate
(SM47) and resistant (SM60) against CTR, we utilized a two—compartment IVPDIM. CTR 2 g was
administered intravenously every 24 h. Human albumin was added with concentration of 4 g/dL.
Samples were removed at multiple time points over a 48-h period to determine the colony counts.
Results : In SM24 and SM60, bactericidal effects were observed within 6 hours in groups without
albumin. The number of colonies during 1st 6 hours were more decreased in albumin—free groups than
in albumin—-supplemented groups (P<0.05). In SM47, similar results were found during 1st 6 hours
(P=0.03). But, regrowth was observed in albumin supplemented group at 30 h. Irrespective of results of
minimal inhibitory concentrations and albumin supplementation, bactericidal effects were shown at 24 h
in all 3 strains. All groups were decreased below the detection limit at 48 h. Development of resistance
was not detected throughout the entire study period in either strain.

Conclusions : Although extents of killing in albumin supplemented broth of once—daily CTR dosing were
delayed in all 3 strains compared with those of albumin free broth, final efficacies were not different

between the two groups.

Key Words : Ceftriaxone, Albumin, Resistance, Streptococcus pneumoniae
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1. 5 4 oA a5y AL
S. pneumoniae UAFF SM24, SM47, SM60S A3
ALgsEe 35S CTR s 44 g4, 5
S Adsiant Al A HAF 2 OATR
T Zrerdo)= 25% v/v lysed horse blood (3o
=, AL, 3t o|3HLHB) ¥ 25 mg/L calcium, 125 mg
L magnesium®] 7%= Mueller-Hinton broth
(Becton Dickinson, Sparks, MD, USA, Cation Adjusted
Mueller-Hinton broth, ©]3} CAMHB)E AM&-3Fa, X2
& 2ol HTHABR| (5% sheep blood, OFAHA|E, A
=, T8 ARESATh HAYAlE E(minimum  inhibi-
tory concentration, ©]3} MIC)+ Clinical and Laboratory
Standards Institute (©]3} CLSI, 2006) (14)9] ®H-& u}
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F2X= Streptococcus pneumoniae ATCC 496195 AF-&-
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Penicillin G sodium salt (Sigma, St. Louis, MO, USA)
oF CTR (RgA|%F, A&, =, o]st CTR) w2 CLSI
(2006) (14) 71<zoll ket gafstelar, A&7l H7bA] -70
Coll Bystict.

3. &79

4Co] Hyre AR dRR(EARL Al e

filtering= ?F %, A= AT wiAo] F 4 g/dL
(H]S= 1.058 g/mL, 20% &H)7} ¥=5 75t ARg-st
ok

4, AETY EE 2 me

ARG NI oFdst AEEd(n vitro pharma-
codynamic infection model, |3} IVPDIM)2 2-+8 &=
dojglar 7]&e 7led Ul wsithds, 16). FAH
(Spectrum, Philadelphia, PA, USA)2] &3S 5 mLo|d
3, B9 molecular weight cut-off 100,000, surface—to-
volume ratio 5.34 cm-1°] 8t}

FwAY] == CTR 2 g4 19 13] (2 g q@24h)&E &2

sk, =4 F gy #Hsks SASAUTh AFEY
S ®oJsly] 93] s =(Cmax) 250 ug/mL, 3
E(Cmin) 9 ug/mL, Y71 (half lives, T1/2) 8A17F2
FATHA7). - FE2 FAATE S01%le 4
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W HiAE AR 22 S22 2L HiAE A
sasot7] 1t wjAek FatAle] AlAE2 12.99 mL/hr
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H7hgrel et 22k 2304 vk slec)
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1. 4859 MIC

SM24, SM47, SM6052] penicillin GoJl T3+ MIC+= 2+
ZF 0.06, 2, 4 pug/mL, CTR®] thg MICE ZHz 0.03, 2, 8
ug/mLo] T,

2. Al =M

S. pneumoniae 3152 AJ7F-4) el
3}= Figure 1, Table 13+ 23Ut 35 2%
9] Aol AuHA HEart 27|Ro 2

Table 1.

<0.001).

SM240]| 4] ehiulo] H7bE|R] oke A9 617 ool
Agelo] WHEGT B8 6RO At Pk
qrulo] HrIE R ke POl diule] M bE o u]

EAROR SAuIg B WSIHP-0006). 244

nE Z2HA otz HEyl AAasAT I T 4847
A AL SAeHA olste] HekrR A = 9l

SMA7O A= etale] H7he A ek 59k Az 3
§ HE GAZHAE AatEo] gtk ey 6/‘]1}”“77}
29 Rk Wik okrlo] Hrhwx gk 7:,'%7} H7h

ol

A Aouct FAHoE dugA © gol Fastdck
(P00, R AAREE AR BF 2047 ol
of AFee mem, yule] A7bE HSt A7bEA @

Inoculum Change at Multiple Time Points Observed Over 48 Hours in the in vitro Pharmacodynamic Model

Changes in colony count (CFU/mL) between at O hr and at

Isdlates and condition

6 hr 24 hr 30 hr
Growth control +1.98+:0.05 +0.01+:047 +0.,04+0.10
SM24; CTR without albumin -385+050"" ~5.93+000" ~5.93+000"
SM24 CTR with albumin -213+029" ~5.36:+000" ~5.36+000"
SM47; CTR without albumin -1.86+011"* -531+000"" -531+000""
SM47; CTR with albumin ~156+0.13" -424+021" -353+019"
SMéG; CTR without albumin -329+031"" -529+000"" ~5.29+000"
SMéG; CTR with albumin -1.15+0.10" -374+0.15" ~5.00:£0.00"
Note that positive values indcate gromth over than colony count at O hr
P<O(X)1 for significance versus growth control
tp<0.05 for significance of CTR without albumin versus with albumin
Abbreviation : CTR; ceftriaxone
—* control
10 ~¥~ CTR without albumin 10
9 — CTR with albumin 9
E 8§ 2 8t
O 6 o 6
2 4 3 04
3 3
0 2
1 T ¥ — T ¥ 1 ¥
A o0 8 16 Tmzé ” 2 4 48 B8 ° 8 16 Tir2n4e (h)32 0
107
o1
£ %
= 7 ¥
S 6]
5 5] Figure 1. Time kil curve for Strep
S 49 tococcus pneumoniae SM24 (A), SM47
31 (B), and SM60 (C) accordng to once-
5] chily dosing of ceftiaxone with or
: % - without albumin in in vitro pharmacody-
c 0 8 16 24 3> 40 48 namic infecion model. Abbreviation :
Time (h) CTR; ceftriaxone
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