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(impairment of renal function) lVlu!JB microbiological assay. 

3 .60 ± 1. 23. 4. 44 ± 1 .. 51. 1. 90 ± 0 .. 58. 1. 34 ± O. 1 6 U <l ::~:, n.'. O. 64 1] n / OJ 

1.3. HOI:: 8 -B.1lJ\l "'~rJ"l::i1u trough ~rl.nu 4.23 ± 1.73,2.96 ± 1.0. 
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\'I t)'iUJ ' fl 1 ~ fHll1J l 11UUlfll1
• ~ C>o 01 

n1lll1~H 

3.13 ± 0.17,4.47 ± 1.01, 3.23 ± 0.73 LLi'I:: 2.02 ± 0.82 lJn/i'I ~'llJi'I;flU 

i1~u~::~u peak ~vnnu 3.66-6.15 lJn/i'I 

Ui'l:~:~U trough ~~~u 0.91 ± 0.25 lJn/i'I 

..I ) ... I _ ...l_ ... 
~.n~ 4 ~u.uun 4 ~'lU~lJ~:~U creatinine 15.0-20.0 lJn1. ~:~U 

• 


& - - ..1- ~ U 17 ~'lUlJ~~U~ 2 ~'lU~lJ~::~U peak ~~n.'l 5 lJn/i'I 

.k _'" _. .J ... ' • 
L~~URuU~'l~\II1~UU~~U~~I~~U~~~U~~I 

http:3.66-6.15
http:0.17,4.47
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Serum level of gentamicin after initial single dose administration 

via intravenous or intramuscular routes in patients with normal and 

abnormal renal function and patients on hemodialysis. 
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Ahstxact 
.. 

Gentamicin levels were determined employing microbiological 

assay method in the serum of 40 Thai patients with and without renal 

dysfunction after a single dose of 1.5-2.0 mg/kg body weight given 

intramuscularly or intravenously. 

Fourty patients were divided into 2 groups: group 1 with 

normal renal function (23 cases), and group 2 with renal impairment 

(17 cases). In group 1, sixteen patients received the drug intramuscu

larly while the other seven received intravenously. Group 2 was 

further divided into 4 subgroups according to their serum creatinine 

levels as follow: subgroup 2a, with serum creatinine of 2.0-2.4 mg% 

composed of 5 cases; subgroup 2b with creatinine level of 5.6-12.0 mg% 

composed of 4 cases; subgroup 2c with creatinine level of 15.0-20.0 

mg% composed of 4 cases; and subgroup 2d with creatinine level of 
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15.0-20.0 mg% composed of 4 cases and were on hemodialysis at the 

time of determination. A single dose of gentamicin (1.5-2.0 mg/kg 

body weight) was given intramuscularly in subgroups 2a and 2b and 

intravenously in subgroups 2c and 2b. 

After administration of the antibiotic, approximately 5 ml 

of venous blood were taken for serum gentamicin level determination 

at ~, 1, 3, 6 and 8 hours. In some cases, particularly the patients 

in group 2, blood samples were also collected at 44 and 96 hours. 

The average peak value of serum gentamicin of patients with 

normal renal function when given intramuscularly was found at 1 hour 

(4.44 ± 1.51 mg/l, range 2.01-7.20 mg/l). Serum level of gentamicin 

in these patients decreased as the function of time, being 1.34 ± 0.16 

mg/l and trough value of less than 0.64 mg/l at 6 and 8 hours respec

tively. Patients in the same group but received the drug intravenously 

.. 
showed the serum peak level as early as 30 minutes. The average 

concentration was not significantly different from those received 

intramuscularly (4.23 ± 1.73 mg/l, range 2.18-6.72 mg/l). 

Studies in patients with renal impairment (17 cases) showed 

the following results. Group 2a, patients with ~erum creatinine level 

of 2.0-2.4 mg%, serum gentamicin levels after intramuscular injection 

at ~, 1, 3 and 8 hours were 3.13 ± 0.17, 4.47 ± 1.01, 3.23 ± 0.73 and 

2.02 ± 0.82 mg/l respectively. The peak range in this group was 3.66 

-6.15 mg/l. The average peak level of patients in group 2b (serum 

creatinine, 5.6-12.0 mg%) after intramuscular injection was 2.51 ± 

0.79 mg/l : the range was 1.88-3.54 mg/l; and the trough value was 

0.91 ± 0.25 mg/l. Patients in group 2c whose serum creatinine level 

was between 15.0-20.0 mg% showed the serum peak value of 3.79 ± 0.88 

mg/l with range of 0.68-4.68 mg/l after intravenous injection. The 

http:0.68-4.68
http:1.88-3.54
http:2.18-6.72
http:2.01-7.20
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serum concentration of this antibiotic in this group of pati ent at 

96 hours was 1.26 ± 0.23 mg/l. This concentration was also considered 

as the concentration prior to hemodialY3is. Patients in group 2d 

whose serum creatinine was also in the range of 15.0-20.0 mg% showed 

peak level of 3. 72 ± 0.99 mg/l before the dialysis. Three and a half 

after dialysis serum levels of gentamicin decreased to 60.3% and 68.5% 

in two patients, and to 58.4% and 82.9% in another two patients at 

5 hours after. 

Although the number of patients included in this study was 

rather limited, however, the results obtained suggest that at the 

initial dose of 1.5-2.0 mg/kg body weight used, regardless of the route 

of administration, the serum peak value was somewhat lower than theore

tically desired. Only 9 out of 39 cases had serum peak value higher 

than 5 mg/l. The desirable peak serum concentration should be at 

• 	 least 5 mg/l or higher. In parallel, the trough value was also found 

to be low. Taken together, we suggest that the method of administra

tion of gentamicin should be modified to meet the above mentioned 

requirement, either by increasing the dose and or by increasing the 

frequency of administration. In addition, gentamicin via intravenous 

route is highly recommended for patients with renal impairment or 

having serum creatinine level higher than 5 mg% in order to achieve 

serum therapeutic level. It is also essential to note that the dose 

of gentamicin used in hemodialized patients should be carefully adjusted. 

However, precaution must be taken when high dose of gentamicin is used 

in order to prevent or avoid its toxicity. 
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n,'51ti gentamicin ';.1JtllJU';'tJ'lEl!h'j5tJ 1 d~Difl1:n1'5f'liilM L!!.)tftJ tt1',f'll 

NEl L01~1JC]fltfltJ (synergistic) (1-3) LLEl::NEl;,tJC]fl5iltJ (antagonistic) (4-7) tJtln 

';.1JfllJU'~tJ U'llfiNElL01~1JfltJttJn''5fl~tt1'Ln~NEl~H (toxic effect) 1~ULw~'::~tl1~ L~tJ 

Ldtlt~ gentamicin ';.1JfllJ Furosemide, cephalothin (8-9) ~'IlJtJn''5t~ gentamicin 

1'5f'lPi~ LiJmLlJl'lYi L~un~1Jni1JEllJLLEl:: Staphylococcus aureus (4,10) 

, / (13,14)n., 12 LL<l:: 2 1Jn El 

.. .) ... I • 

~PI '! lh:: il 'Il PI U<l:: L)1~ PI Elt tJ n,'5P1 '5. >;1)1, '5 ::;!lJ gentamicin t tJ!i"51J 't1hu'5:: u:: PI, 'Il 1 
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2.0-2.4 1Jn1. 

2. Hemodialysis 
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~i'iJ Staphylococcus epidermidis (S. epidennidis) ATCC 12228 'ltJ~J.vn~lJt1d\l 

.. ..... z; 
1tJ~l.hvn'1lJ<1'iJ\l"~\l1~~lJ gentamicin R~\lLL~n 

.. 


..I
"nnn 2 

4. Media LLOI:: serum diluent 

4.1 Inoculating LLOI:: maintenance medium 1; 10 lJOI sterilized antibiotic 

medium 1 (Difco) agar slant pH ~~;IVL~,nlJ 6.6 ~\llJ~~~1~'ltJ screw cap tube 

~tJl~ 20 X 150 lJlJ 

4.2 Seeding medium U~lJ sterilized antibiotic medium 1 1;1; pH ~~;'V 
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4.3 Serum diluent 

• 

.. 
v~~'L~«L~uN~un~,~ ~ u'vvnl~ 

5. 	 n'~L~~UU culture suspension 

L~,~ S. epidermidis ATCC 12228 ~~uu antibiotic medium 1 agar 

culture suspension ~1~~.u NSS 1~ul~ spectrophotometer ~~"uu,.~~u 580 

10 121 - "' ~ . ~ ., l' h . . (ll 1 5 . f .tn uu L~v~ 	'" LfI,nu 25i. l.g t tranSInl.SSl.on ~~U,(lj . x cO l-ony orml.ng 

.. 
6. n'~L~~UU seeding agar plate 

.. 
OJ 	 .I ~ " '.1

FH~U culture suspension oN LU seeding medium "D~U~ LiJu'lJv~ Ll.,..nv~l'l 

• 	 ~... I , 

1~ sterilized petri dish l'lfl'lJU'~L~UN,~uunu'~fi,u1u 90 uu plate ~~ 15 U~ 

7. n'~L~~uU standard response line concentrations 

7.2 L~~UU standard response line concentrations L~LI~'~OI'''Hl::: .•nfJIn~~:pu 

http:tranSInl.SSl.on
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2.50 lln/Ol OI~l1~1Jf'I.'lll ~'lJll'lJU 1.0 lln/Ol 1'Ii' ~W reference concentration ~Ju 

• 

response line concentrations ;.u serum diluent lun~ru~~~1l~gn~~~~'l~~~~1u1; 

• 

.I r (15)
diffusion assay ~'lll~~'l~tU Code of Federal Regulation of Food and Drug 

9.1 l1'l standard response line l1U~ 50 1111f'1"ii~.,'tJ~~~~~u::: st"andard 

response line concentration w~lul1~1l1u seeded agar plate "~ll~~l1~n1J 

reference concentration (1· .0 lln /Ol) UOl::t'Ii' 3 plates ~'Wli1~f'I.'lll ~~1J1ju 

9.2 l1'l antibiotic l1~~ antibacterial activity tU~~ll l1U~ 50 1111f'1~ii~~ 

... l: _ .... ..s 
\lnUl,JU~fl'l~ ~~~ty (inhibition zone) 'lJu~~L~il::l1~ll~~il.U'lf'l'lll'l ~il.Wl1'l standa.rd 

concentrations 

http:standa.rd


lS 

• 

• 
L~~n'~~nH,l~u~~~~,D antibacterial activity GL~V~ 40 ~'V 

V'L,nnu 3.60 ± 1.23, 4.44 ± 1.51, 1 .90 ± o. 58, 1.34 ± 0.1 6 LL<l:: < 0.64 

... 

L,,, flU < 0.64 11 n / OJ• 

1.01ln/<l 

... I I ~ ... 

~D.un~lI~~~n~~1J~ 17 ~,u ~~~l~~u gentamicin ~u,~ 1.5 - 2.0 lIn/nn 

~, 1,3 LL<l:: 8 !h1lJ~ l~LLn 3.13 ± 0.17,4.47 ± 1.01,3.23 ± 0.73 LL<l:: 

tl~u~~~~::~tJ peak 3.66 - 6.15 lIn/-<l 

..l' .... ... l: I 

LL 01:: wih 111~'l ~n, untlu 'il:: 1 fl-!U U, 1'l'7~ Pl 
I 

~ l.l.l Ln, nu 

http:1.01,3.23
http:0.17,4.47
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• 

• 

~-17 "l'!.fUU 2 ~,u3.81 un/~ LtlU 0.65 un/~ 

.. 

creatinine 2 - 2.4 un/. ~,")::~u Li1~U trough 'lItl\lu,Luii'iu L~,nu 0.91 ± 0 .25 lln/~ 

n~u~u creatinine LU~~U 2 - 2.4 un/. 



• • 

~,.,,"~ 1 ")::~u gentamicin ltJili1JijJ -Hln~lll1d" 23 "nv l1~,,1;-ru gentamicin 1.5 - 2.0 lln/flfl 

~ 	 .I * . . ( /) ~ 1·~ .) 1. 	 .,I"::~UL~av gentamlCln llfl ~ l1~ ~")uv,n. ll"~ 

n,")u;l1,")v, 

o 	 30 00 3 00 6 00 8 00 

. 	. .If
aflLtJ,n~'llLtJu 3.60 ± 1 .23 ( 1 1 ) 4.44 ± 1.51 ( 16 ) 1 .90 ± 0.58 ( 1 1 ) 1.34 ± 0.16 (6) < 0.64 (10) 

1 6 ,,), V (1 .6 	 - 5.55) (2.01 - 7.20) (1 .00 - 2.80) ( 1. 1 1 - 1.48) « 0.64 - 0.80) 

f-'. 	 -.J
QflLtJ'l1<'1uflL~uflf\~ 4.23 ± 1 .73 (6 ) 2.96 ± 1 .0 (7 ) 1 .70 ± 0.69 (7 ) < 0 .64 (7 ) 

7 '"l,V (2.18 - 6.72) (1.34 	- 4.50) (0.92 - 2.50) « 0.64 - 1 .00) 

* 	 l111'V~"~'Larlv ± SO 


~.L<'ItJttJ."L;UU~~"~~tJ.tJ~J.vrt~~fl'''~fl~' 


( 	- ) ~h L<'I1JttJ." L~ULL~fI";;itV (range) 1Ju"'"l::~u gentamicin r:tJ~ll' LilrlU 

1,j1 ~t1~nT,f1mn 
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~ .} ~".J .J_ ....,
'::;;tU g e ntamicin LuiI"lJ ~1.huni'JlJatl\ll'l')nl'l , OJ~u,)u 5 "Ul'llJ' ::;fllJ creatinine

• 

• 


creatinine 

0:30 , : 00 3:00 8:00 

2 • , 3.92 , .52 

2 2.0 2.94 3.66 2.44 1 .05 

3 2.4 3.09 4.65 3.15 2.55 

4 2.1 3.36 3.97 3.14 1 .85 

5 2.4 3 .14 6 .15 4.20 3 .12 

• 

.J 
LO~U :±: SD 3.13 :±: o . 17 4.47 :±: 1 .01 3.23 :±: 0.73 2.02 :±: 0.82 

• 



19 

creatinine 5.0 - 12.0 1Jn1. \1~\ll,liu gentamicin 1.5 - 2.0 1Jn/nn 

• r r ,M 

LtIln~,1J LtJtl 

• 

creatinine 

(1Jn1.) 0:30 1 : 00 44:00 96 :00 

6 5.6 1 .88 0.75 

7 12.0 1 .90 1 .1 2 

8 12 .0 2.17 3.54 1 .1 2 

9 12.0 1 .38 2.70 0.65 

~ * Lil~U ± SD 2.51 ± 0.79 0.91 ± 0.25 

• 

* ~'Lil~U ± SD tltl\l~J'U~\l 4 ~,U (~.11J\l~~~,unatJl,liu gentamicin R~\lAtllu) 



20 

• 

• 


~~~u gentamicin (un/~) 

c reatinine gentamicin Lu£4u 

0:30 96:00 * (1. ) 

10 19.0 4.26 1 .50 64.8 

1 1 15.0 2.68 1 .18 55.9 

12 16.0 4.68 1 .37 70.7 

1 3 19 .5 3.54 0.97 72.6 

.I 
L\l~U ± SD 3.79 ± 0.88 1 .26 ± 0.23 

• 

* nvu~~ hemodialysis 



0.1 

1U1D~flf)tlH ftr~U~ 111 t1uinlf 
~ eo.21 11111 t 

J, ';l',n 'Jl'IUl tUJ 

• 

.. 
nuun~ hemodialysis 

~~'")un~1J 2 "l::fi'u "l:: flU gentamicin (11n/0l) Wl"l Cl~Hhl'lJu\1"l :::ilu 

creatinine "l::"'")'Nn~ hemodialysis it. 1IJ\1fl gentamicin LtJiI.r1J 

* "l,un..l l1Jn1. ) 0 3:30 5:00 (1. ) 

14 18 .3 5.04 2.0 60.3 

1 5 20.0 3.36 1 .06 68 .5 

16 18.2 2.67 1 • 1 1 58.4 

17 19.5 3 .81 0.65 82.9 

..I 
UHlU ± SD 3.72 ± 0.99 

Ii 



• • 

PlI'I\3~ 6 LU';UU LViuu~1 Lil~U * 'lJil\3"l::fiu peak LLOI:: trough tJil\3 gentamicin 1tJn1lJ~J.u 2 n~lJ 

.,:: lii'u .,:: flU peak (lJ n /01 ) .,::~U trough (lJn/OI) 

~lhu creatinine 11 ~\31 ~';-UUI L~ll'II\3 11 ~\l1 ;';-UUI L-nlfll\3 

• .I .. d .. ,IIn~lJ Y1 (un1.) nOlllJLtJil IHHl PI L~u Iil n OIllJ LtJ u MOIuIilL~u~~~ 

< 1 .5 4.44±1.51 (16) 4.23 ± 1.73 (16) < 0.64 (10) < 0.64 (7 ) 

2 2 - 2.4 4.47 ± 0.90 (5 ) 

2 5 - 12.0 2.51 ± 0.79 N(4 ) o .91 ± 0.25 (4) N 

2 15 - 20.0 3.76 ± 0.87 (8 ) 

* MUIUn\3flILil~U ± SD 

- 1,j1;Y1~nl.,f1mn 

( ) fi.LOItJ'tJ.\3L;UU~fl\3~~tJ.tJ~J.u~Y1~nl'~n~1 

http:4.44�1.51
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"lUfl
..I 

1 LLUf1\l.,::;flll L\l~U ± SD tJD\l gentamicin llJ-D'~1J'tJu\l~J.un~1J.,d\l~1i'''::~u 


creatinine < 1.5 1Jn1. LL<l::n~1JUD\lil1i'''::~u creatinine 2.0-2.4 1Jn1. l1,Ul1.r\l 


1;';1l gentamicin tJU,flLL-,n 1.5-2.0 1Jn/nn (U;l'I\rn~.) lu 8 ih11J\lLL.,n 
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Gentamicin Liiu aminoglycoside ytij therapeutic range RtlU'll'\'ILLRU 

'lltl\'lfJl lun'~-5mnhl'l~l'l L~tlVhI1th::;~u peak ~1~1;NClth::;1J'ru 5-8 1Jn /Cl VI~tllu~,u 

..s ., ~ ( 1 6 1 7 ) "I ~. ""'1 
~Luu1~I'lUtl~u.1J tl'~~tl\'ln'~~\'1 8-10 1Jn/Cl' LU~U.U~Luu1~R Pseudomonas 

endocarditis 

.. 

http:Luu1~I'lUtl~u.1J
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, ... I .. • • .-'.. .. 

LLPl ti\l LUJ., 'l \J ~ t1-HJ nij1J a il\l Yl1 PlilJu, LtJ, 

039264 
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~,~n'UL~.n~'6~~u~,~.u~~Un'~L~uD~~,n,~n~v~~v~1~ (increase glomerular 

infiltration rate) 5n;.u (18-22) tJvnOJ,m1~~LLl1U~iI'h15P1u,nfiNOl~'v~::~tJu, ~J.u 

~;itJn,~5~u'L~,n;'ULdv~~ 1 uvu 1 nfi1vn,~~~L~n,~~~~u~V~U'Lfiv5~~~L~'tJ~L'ru 

- . 1 ~ ~ (22-23) i1 x .I • - ..I • 'I ~ - - - - d 
~~n<n. ~tJmJ OJ"u~~'I'lC!!~~' LVI Ln~n'~NtJLLlh~v~~::~tJu'vntJ~::nl"m ~flv 

• 

~::~tJ hematocrit 

UOl:: perilymph), pericardial fulid, pleural fluid, synovial space LLOl:: 

. .I e 'I . (~3-29) _ 
~ntracellular space utJ 1 ~'U~~LtJ normal t~ssue n'~Ol~~::~tJV'Ol~ 

.. .. "' " OJ ,nn,'"lPim:ntJt tJfjl.huni\u LL'"l nil! UVlil~1PlitJ tl,~tJ,~ LL~n 
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ideal body weight, creatinine clearance, serum creatinine ~~u~~u~~~u 

1ysi S tJ"lJ 'lM! ihHJ 'l vl tJ nn~ ~~ tJ tJ nu 'lU'l m,:r uUtJ l/~U tJ ~nu ~ ~ uU LL~ ~.i '"lUtJ~ :: ntJu ~tl~ Aq)'lJtJ \l 

... d ' 1 l: - - • (33) ... d ' 1 ..I'l ~ ~ ~tJ' 'l If .dI
L~~tJ\l ~a yser ~,U~\l,~n'l~~'l LR~tJ\l ~a yser ~ ~nu~ ,l/ un'l~nn~'lutl'lU'l~~ 

• 

bon) 

.. 


~ULtJ~tJ\l~'l'l~~'ll/U'ln L~U radioimmunoassay tl~~{u~5 microbiological assay 

n'l~N~L~,ntJ'l~l~ test organism ~,5U~Liiu rapid growing organism L~U 

Bacillus globigii ~'lU~~'tJtJ\l Winters LL~::~(lj~ (22) LL~~LL~Un'l~ L~'l::~~U'if\ltl'l~~~ 
• '" ~ 01 _~&r;~ • ii --..I 'l ~ _(34)
~\lU'lnn tl paper disc LL~U 'D\l,otJntJu,'l L tn~Y1tl~~nnLL~~ ~N~~ 
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i'l1tJU<l::.vtJ Li'l1.JilLL1.J:: (conclusion and recommendation) 

• 


• 


• 


• 
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• 

". 

mJlL'l 1 .5-2.0 un/nn (U~MunA.) ~~W~'lJ'tlU"~LL·HlnlJii~.ul,j~"0J::lJ=iWl"HJ.,1flUVII,,1~t1~tl 

• 


I If. • • .. • .. 

'tlU"fl~"" "I UOl::fI~"~tl 1 ltJl'l'~OJ::iifl."uLL~n~.,,,nuu.,";;'''nOl'''LLOI' ~~M-ru:S5n"~(;l~"OJ 

• 
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