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Comparing the Efficacy and Safety on Intravenous Administration
of Aminoglycosides Twice versus Thrice Daily

Ju Eun Lee, Ho Soon Kim, Wan Gyoon Shin’, and Nam Chun Cho
The Department of Pharmacy, Seoul National University Hospital
*The College of Pharmacy. Seoul National University ; ?eaul , Kovea

Improved knowledge of the time course of antimicrobial activity should provide useful information
for designing optimal dosage regimen. In contrast to B-lactam, aminoglycosides tend to induce a
prolonged postantibiotic effect against aerobic or facultative gram negative rods and clinical outcome
was significantly correlated with achieving peak serum concentrations. The objective of this study was
to compare the efficacy, safety of the same total daily dose of amikacin and gentamicin given either
twice or thrice daily in the treatment of patients. Consecutive patients over 20 years old with a
suspected or confirmed infection for which an aminoglycosides was indicated were eligible. Exclusion
criteria were known allergy to aminoglycosides, renal impairment, granulocytopenia and pregnancy.
Patients were treated with intravenous amikacin 15 mg/kg/day or gentamicin 4.5 mg/kg/day either in
two devided or in three devided. Seventy-four patients with infection were enrolled in this study of
amikacin twice daily (A2, n=29), gentamicin twice daily (G2, n=8) vs amikacin thrice daily (A3, n=
30), gentamicin thrice daily (G3, n=7). Baseline characteristics were comparable in G2 and G3. The
clinical cure rate (including partial improve) were 89.0% and 86.0% in A2 group and A3 group
respectively. The bacteriologic cure rate were 99.0% and 85.7% in A2 group and in A3 group
respectively. The clinical and bacteriologic effects were difficult to compare G2 with G3, because of
the small numbers of patients. The serum creatinin tose in 3.44% (1 in 29) of patients in the A2
group compared to 13.3% (4 in 30) in the A3 group. Although audiometry was not performed, there
was no clinical evidence of ototoxicity in any of the patients. In our opinion, twice-daily regimen of
aminoglycosides is more effective and less nephrotoxic than thrice-daily regimen. (Kor. J. Clin. Pharm.
1998; 8(2): 83-88)
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Table 1. Evaluation of clinical efficacy
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Table 2. Evaluation of bactericidal efficacy
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Table 3. Baseline clinical characteristics in amikacin
administrating group
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A3 A7} AT £E4AF di e B
3}2] Q] 3 3F] (population parameter)e} A} U x| ==
ez ulsstA Jeldohi(Table 7). 28 A& s}o]
dolxl EFFEe A27] A 4T HL ¥F v%
7} 21.3+3.98 ug/mlel™ A3Te] it H1 dF ¥
EE 155+12.6 pg/ml2 A37-Ql 4% dubgeg

Table 5. Treatment characteristics in amikacin ad-
ministrating group

A2 A3 Difference
F/AE ) 17/11 21/9
o] () 5824114 562+126 N.S

a1 AL(T) 385+0.89 383+083 NS
APACHE I 10.3+4.66 9.00+3.83 N.S

A2 A3

A F(ke) 60.5+827 59.3+10.7 NS
4-2F(mg/kg/day) 14.1+1.63 1434285 NS
X 87|17 (days) 1234435 1414945 NS
F Eojgk(g) 11.0+472 1204992 NS

Difference

Mean+SD, N.S: Not significant (P>0.05)

Table 4. Base-line clinical characteristics in gentami-
cin group

Mean+SD. N.S: Not significant (P>0.05)

Table 6. Treatment characteristics in gentamicin ad-
ministrating group

G2 G3 Difference

G2 G3 Difference

/e (E 4/4 6/1

o] (d) 593+14.8 49.9+159 N.S
#Ha A(T) 383+1.15 385140577 NS
APACHE I 10.6+3.70 10.0+1.73 N.S

A F(kg) 589+122 589+830 N.S
4-2k(mg/kg/day) 3.05+0.900 3.67+£0.666 N.S
) 37| 7H(days) 13.30+£3.96 11.0+4.60 N.S
% Eojuig) 229+0.872 2.52+0950 N.S

Mean=SD. N.S: Not significant (P>0.05)

Mean+SD. N.S: Not significant (P>0.05)

Table 7. Pharmacokinetic characteristics in amikacin administrating group

A3 Difference
Vd (L/kg) 0.319+0.048 0.2884-0.044 NS
Half-life (hrs) 2.43+0.68 2.25+0.89 N.S
Peak concentration (jLg/ml) 21.3+3.98 15.5+3.73
Trough concentration (ug/ml) 1.04+1.01 1.88+1.71

Mean+SD. N.S: Not significant (P>0.05). S: Significant (P<0.05)
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Fig. 1. The percentage of the case with in therapeu-

tic peak level.
Dose-1 : Commercial dose, Dose-2 : Recomended dose
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Table 8. Pharmacokinetic characteristics in gentami-
cin administrating group

G2 G3
Vd(L/kg) 0.349+£0.035 0.3040.074
Half-life(hrs) 3.79+0.91 2.74+0.55
Peak(pg/ml) 4.74+1.04 4.17+1.44
Trough(jig/ml) 0.623+0.363 0.657+0.321
Mean+SD.

Table 9. Primary infection sites in patients evalu-
able for efficacy

Infection A2 group A3 group G2 group G3 group
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Fig. 2. Comparing of clinical efficacy of twice vs
thrice daily administration.
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Table 10. Comparing of clinical efficacy of twice vs
thrice daily gentamicin administration

H34 10 7 1 1
== 7 9 3 3 Cure Patial Failure Unassessment
SBP 1 4 0 1 G2 (post 72h) 3 4 1 0
JHEZF 4 3 0 0
Eok ¥A 2 3 1 0 G2 (end) 6 0 0 2
L5 7y 1 1 2 0 G3 (post 72hr) O 4 3 0
= 3 2 0 3 G3 (end) 3 0 0 4
Table 11. Evaluation of renal toxicity in amikacin administrating group
A3 Difference
Baseline Scr (mg/dl) 0.7929-+0.2035 0.8433+0.196 NS
Baseline CLer (ml/min/1.73 m3) 83.52+£23.22 82.66+29.10 N.S
AlSA L 8(%) 1/29(3.6%) 4/30(13.3%)

Mean+SD. N.S: Not signifignant (P>0.05).
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Table 12. Evaluation of renal toxicity in gentamicin administrating group

G2 G3 Difference
Baseline Scr (mg/dl) 0.800+0.151 0.7861-0.069 N.S
Baseline CLcr (ml/min/1.73 m®) 76.7+10.7 93.2+18.2 N.S
AlEA 3 E(%) 0/8(0%) 0/7(0%)

Mean +SD. N.S: Not signifignant (P>0.05)

2 A3Fe] wubE Asige] o EA Jehgoh(P>0.
05). Gentamicin 5972 ZA3}= Table 10¢)] 7]=-3}
et

A2l A AlAREA o] et Sixle & 289 F 1
¥4 (3.57%)01 5 A3T-ol| A1 3075 47 (13.3%)ell 4]
AR FAde] vpeht dAEA L A4 THES
TR 5 ey FATAR Aole P>
0.05)(Table 10). Gentamicin o] 5ol 4] AlA S-A
o] vehd #xl= $l sl ti(Table 12).

M

a

B AY B, FEAYE Y JAAEE B3k of
v g ZAate| = A FAA Y] FeFElst Y =AW
#7149 olsfel] w2 2] glelgit). opvlF
FApo| A A= AA U AR 2T =
&4 AFAEE X u2™ g3 Q] AFET}
 AAMEe o £ EF5EE dojolgithe 7o)
3|4}, Ericsson 5-2 NE4& AR oA 3
A& At o 2 3F AF-dllA] amikacin 7.5 mg/kg/dayE
19 23] B33}t 73} amikacin 15 mg/kg/day S 19 2
3] 53k o] B A oS v aElgl S o
F21e] 7k W Bl=r) AA3E) JehsS Hauslsd
32 729 Q] JAAFIL Fapd o 2 A ey
< Y= dHd ARE HdFs] st =2
a1 55 =rt 879HE 4 5 90l

1940, 1), Eagle and Musselmaneol] )3} 28 4
W% PAE(Postantibiotic effects)e= 34|l g =
ZE R 1 A AAR T A7)
ALY A&Fvhs NdeR ofn|xFr]IAl]| A
FAA 2 AA L AFH A7 A MICY] 2-10
o] F2o 253 1% SA7HF-S 1-84]712] PAE
S & 5 s olEd Ade 39 ¥
AAY = 2 2EA, S5 dor]sel v}
o Flehe AL® A=A 3w o] 22 PAES
FEEA AT R ZAF A £ JFFE ol
= Al=Ee] 3le St

29 AL QAL ole] el Aol
A FAAE 23] FAT% F F59 oI T
Ato) = A gHAYA o] AR HA 3] sk o
ez okgitia B wdlgl o o]E adaptive resis-
tance 2 ATl ch WAL F9UAE IAT GE
& ol Aol obl el Aol =A FAAE
AR 2 A EU R E7He ovlA] &2 FrAA S
A3l o] FFRAHL A7 FEel xFHA
o oA HHTE AL vepdeh gt okg
o urt AsA e WS FAHE 3, ofel
g sAte|EA FAAE dSFgsA A F
o] 5}A| = 73-%- adaptive resistance= Z71g o]t
AE o)4d AFVAAE W) 15808 HlS-
gk o) adaptive resistancet 8AIZM7FA] R 4E ¢
o} Abre] e EUSHe 24a) A8l s A%
T w4 Pseudomonas aeruginosa®] W&l adaptive
resistancet= F3 16A]7ko} R|&EG U3 FoAF
AeR e S8 HRFEd W044A7oNt 22
ot} wfe}bA] adaptive resistance”} 3HEE A7HE &
o ey ohe FoFH B U AadE st
7] 18l e Ao F7bA Hrl vl S HojAofd
Aolet.

uhdd, ofwlicgE|FAle|=A YA ARGl gl
7Hg 2 Agke 2 ve] 9 AlA el ofEo] 54
Foz vehvks SAolth 28lEat ol gR| R
Ao =A gAA L] F Frot 54 Lol A
WAL TR A} slof ghor] W A7
o)A = gentamicin®} tobramycin®] 7-% H 1 5 F
=7} 12pgmiel} 22 HA dF = Cminr} 2
pg/mlo| A2 2 A= e AL 54 W] vlert =2
ok sk

opn mFe| Al EA| FAA F FEot AlF
Arge) FAE A T A glew P o,
ApAe SAE FE] o) #Hulo] glen Aled
A FoEle FlAE AL e A oI
2z o)t} Giuliano et al-& AlApA AN T4 HE
= gentamicin % tobramycin®] BFFx9} v413H

N



88

A FA 9lon 1 AAo) 231 5L A
Ak ol £A7HAL LA s Aol AR
FE Y 5 A AR 5 Ao g2 A
SA L el #3749 FE ARF 649
Aol L & 7] Fhgo s 2oyl

WS Bt o
WolellA] BA| E(hair cell)2] 7]
24 ¢4t Tran Ba Huy
et al.9] ratA] oA gentamicing] Wo]2 9 T4k £
FAEA R vfg- whe] doj g AAY 5 3l
E3 F5E X227 E3k5e] Exi} 1%' =
°l-.—%l*' "—F?— A1A413] frel skt o]e) 2 ‘ﬂ%‘
-2 ofu] = FE] ZAlo| =A 3&*3 A ]
é %ﬁ?ﬂﬂ F FENTHE A2 wlAd
l %{'r ] dojupx] k= A o E A=Ade] e

d 355

AT A3}, opvlnFe| FAlo) A FAAE T

ﬂd E¥3te] T o] 3 Rl B TR
L o B ] B S B+ A B - e S
@ Aoz A w3, AR Sz
FA £ 3o 7ha, 715 Q1 W A 24 o
AR1E 2] A7F5elA sle] 9low jolr} Fate
&) AR A po)e AR A a2
2 A7 AA 717ke] #gkar, AT @A kol B
Al F-ojAL A %}Zl 35t} v & s
A B A2 e g A7) FEHeo

Ao Attt

FAto| =A| FAA =

MO
rek

1. Moore R.D., Smith C.R., Lietman P.S. The associa-
tion of plasma levels with therapeutic outcome in
gram negative pneumonia. Am J Med 1984; 77:
657-62.

2. Moore R.D., Smith C.R., Lietman P.S. The associa-
tion of aminoglycosides plasma levels with mor-
tality in patients with gram negative bacteremia. J
Infect Dis 1984; 149: 443-8.

3. Neu H.C. Chemotherapy of infections. Braunwalde
et al.(Eds) Harrisons Principles internal medicine.
11th Ed. New york: McGraw-Hill, 1987; 485-502.

4. Burton M.E., Vasco M.R., Brater D.C. Comparison
of Drug dosing Methods. Clin Pharmacokinet 1985;
10: 1-37.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kor. J. Clin. Pharm., Vol. 8, No. 2, 1998

. Volgeman B.S., Craig W.A. Kinetics of antimicro-

bial activity. J Pediatr 1986; 108: 835-840.

. DudleyMn, Zinner S.H. Single daily dosing of ami-

kacin in an in-vitro model. J Antimicrob Chemoth-
er 1991; 27 Supple.C: 15-19.

. Kapusnik J.E., Hackbarth C.J., Chambers HF et al.

Single, large, daily dosing versus intermittent dos-
ing of tobramycin for traeting experimental pseu-
domonas pneumonia. J Infect Dis 1988; 158: 7-12.

. Emricson C.D., Fissur R.P.,, Powland B.J., et al

Prophylactic antibiotics in trauma: The hazards of
underdosing. J Trauma 1989; 29: 1356-61.

. Mattie H, Craig W.A., Pechere PC. Determinants

of efficacy and toxicity of aminoglycosides. J An-
timicrob Chemother 1989; 24: 281-93.

Rescott D.L., Nix D.E., Holden P. et al. Compari-
son of two methods for determining in vitro pos-
tantibioticeffects of three antibiotics on Escherichia
coli. Antimicrob Agent Chemother 1988; 32: 450-3.
Volgeman B., Gudmundsson S., Turnidge K., et al.
In vivo postantibiotic effect in a thigh infection in
neutropenic mice. J Infect Dis 1988; 157: 287-98.
Blaser J. Efficacy of once-and thrice-daily dosing
of aminoglycosides in in vitro models of infection.
J Antimicrob Chemother 1991; 27 Suppl C: 21-28.
Begg EJ., Peddie B.A., Chambers S.T., et al
Comparison of gentamicin dosing regimens using
an in-vitro model. J Antimicrob Chemother 1992;
29: 427-33.

Daikos G.L., Jackson G.G., Lolans V.T., et al.
Adaptive resistance to aminoglycoside antibiotics
from first-exposure down-regulation. J Infect Dis
1990; 162: 414-20.

Daikos G.L., Jackson G.G., Lolans V.T. First-ex-
posure adaptive resistance to aminoglycosides in
vivo with meaning foroptimal clinical use. Anti-
microb Agent Chemother 1991; 35: 117-123.
Barclay M.L., Begg E.J.,, Chambers S.T. Adaptive
resistance following single doses of gentamicin in
a dynamic in vitro model. Antimicrob Agent
Chemother 1992; 36: 1951-7.

Gilleland L.B., Gilleland H.E., Gibson J.A., et al.
Adaptive resistance to aminoglycoside antibiotics
in Pseudomona aeruginosa. J Med Microbiol 1989;
29(1): 41-50.

Zenner H.P., Zimmermann U., Schimitt U. Rever-
sible contraction of isolated mammalian cochlear
hair cells. Hear Res 1985; 18: 127-33.

Dulon D., Hayashida T, Hiel H. et al. Uptake of
gentamicin and modifications to function of the
sensory cochlear hair cells in vitro and in vivo, In
vitro methods of pharmaco-toxicology, Paris 3-4
march 1988. Cytotechnology 1988; Suppl.(June) 39.



