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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.

* *
Pintip Pongpech, Phisit Chirawong , Amorn Leelarasamee

1

* %
Amornrut Leelaporn , Vimolmas Lipipan.
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Abstract

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 l, sixteen patients reéeived the drug intramuscu-
larly while tﬂé other seven received intravenously. Group 2 was
further divided into 4 subgroups according to their serum créatinine
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



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 serum 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 £ ©.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
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serum concentration of this antibiotic in this group of patient at

96 hours was 1.26 * 0.23 mg/l. This concentration was also considered
as the concentration prior to hemodialysis. Patients in group 24
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. 1In 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. 1In addition, gentamicin via intravenous
route is highly recommended for patients with renal impairment oz
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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gentamicin lunis¥nwimiaslspfiafos20nefiinna: septicemia wis bacterial
N . - » PP ar K & . = - - - pe
endocarditis Asnisinerpuianiszivaluisuonludsylugonenasniatsuuai 1 5uln
"z - J - L 4 Al -, v - L 2 L 4
Futunisasaamissdue ludiuTedusz Tosunanranisdnminas  uenanazniinwlule
- - % - ! ~ X - -~ -
SUBPUIATINB LMUIZUR?  §YDIVTIURAIRIINITADEIUREATT LNANAABDAADY
- ¢ . . = '
JaqUszavAuaz inAnalunisnsramissdiy gentamicin ludiugulwszuzaie 9
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¥ o . : 3 - - = »” P z - . - .
laFun19¥ne Tauny hemodialysis #u# L3z LdprgUudnATUNd 1Sunn hemodialysis
auiaTuvady niamniaTue
) > . > (] » . % o e =
(aladmaunvifsauadtaasTnutivuaznady  uhluduusndSuaruaiiy 9o
' = p= 3 > :
3000 %AUABUNAIUNY 5-10 ulfi  uunB3uoeninulalu sterilized screw cap tube
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4. Media _u@dz serum diluent

4.1 Inoculating uaz maintenance medium 19 10 va sterilized antibiotic
medium 1 (Difco) agar slant pH ganiuinifu 6.6 Bwussalilu screw cap tube
YUIA 20 X 150 Uy

a.2 Seeding medium g3y sterilized antibiotic medium 1 Iula pH ganiw
8.0 w¥vangnni Intsissandausiay sterilized 18N phosphoric acid w3a 10N
potassium hydroxide dauslvifuavaufivgamnl as pvA1 1w 1foslu water bath

X - K q % o~ o vz
am s 8 delfan¥a trFsuduly LanizSufinhnaanaee inniu
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5. n13lASY culture suspension

W1z S. epidermidis ATCC 12228 avwwu antibiotic medium 1 agar
slant luggamgd 37 avA 1gai@sauiu 24 d2Tuy  @vuuAfi iSs1nfn agar slant
a7 sterile normal saline solution (NSS) uapaAs: 3 ua USUAIW LUBUDDY
culture suspension #laan Nss  Tawly spectrophotometer finnus12AlL 580
i 2 ; h 12 - g
v Tuditrasininifiv 2s% light transmission (Yszuw 1.5 x 10 colony forming

units/ua)

6. n15ia3¥y seeding agar plate

way culture suspension avlu seeding medium %0§utﬂuuaoxwavaéﬁ
gaumgd 48 aveizaiBvaludasisu 1 : 100 (U3ums/U3uias) e v gy o
1 sterilized petri dish ﬁﬂwuﬁﬂtﬁuéﬁﬁudnaﬂunﬂu1u ao yy plate az 15 ua
vaosn 1fuavauuded-vszuna 3o ufingumgliiney  13nzvqa & waulnszuzgasubnaivay
uRAINaUWIVAL 28 uy  puuAar plate arwunvianzuguinilnssassin fsuaiuazduun

P
|dunguunaivaisly 7 vy

7. n1<9iR3vy standard response line concentrations
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(potency) imfiu s9s5.9 un/n (munpy 1RaungAINIBY 2530) wiazaislu sterilized
5 i N o Yo > y v v
0.1M potassium phosphate buffer ni pH in1nu s 1n1ﬂn1ﬁutﬂuﬂuQﬁn1utﬁu 1000
un/a weilvazaiw wifiu@d  wvels sterilized screw cap vial wunm 4 ua naseaz
S = § 5
0.3 ua nulangumgd -20 pvAn LT L @udauniiezly
7.2 ta5py standard response line concentrations 13p3MVANSATANBYIRSFIN

w M ». > v v L 4
a7t serum diluent Inlam7nyinuvugan w1y o.64, 0.8, 1.0, 1.25, 1.56 WAL
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. . d . ol o - - ty i
response line concentrations a3s serum diluent 1unimnﬁiungﬂLaaﬂﬁuwﬁalulﬂ
- < L v - o ) oy "4 - el - Ly
LIDIMINANVUTAVGNBATUULAN LFTBFPINTAANINONBALLLAN LI LARIN AT standard

. . o 2 P4 od £ o
concentrations azuhBiufievavuu q v ifesvlnmuazay  usduhldestasaulu

As17AD LU

9. nN1sA9IMNSzAL antibiotic activity

-~ R [ e ¥ e . .
n13A32232Ay gentamicin luBiuyihunial8535 microbiclogical agar
; ; 4 . (15)
diffusion assay mwhe1vlu Code of Federal Regulation of Food and Drug
e » Ll . - 0 . -1
sniuloeisianznguluquununising cylinders 38vh laudv wufied
9.1 n1 standard response line wusa 50 lulAs3msmavumAaz standard
response line concentration avlunmgulu seeded agar plate nauaiungufiu
reference concentration (1.0 wn/a) uazld s plates aewilvA7u wyTy
soq . - ¥ . e’ » & -
9.2 n1 antibiotic n3a antibacterial activity lu@Sy wea so lulasams
JAV lv . LA 4 i
zavdiuhAnvnisAslauAacilaeImIsnl 1w sy avlunglu seeded agar plate
~ -~ . » R | e -~
nyuadunguiy reference concentration uasly 3 plates manflvflpu1viinayn1sAsIa
o 3 * & z ) - ) -
AEndonea Ld3IURIAY plates nunualaNgampiinesuudszuna 30 ulf
. v v i - » A . p o - o
vl nngaugangld 37 avANLTR LduduIu 18-24 2 Tuv IR LHURIAUY NRVUS LIARUL AN L3y
- & - 5 b e g =
andusvnistasey (inhibition zone) zaWWARIMIUUAIIUTIATUN LARYNT standaxd

‘ ° P . A S v
response line uwazahuswiySsuifivuanlaandSudlevviuAwey standard line

concentrations
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HAanIIANEI

v, ~ ' S o | . .
lavinsAnsguaenan 60 s awizgulenifiunauledy gentamicin

a o~ ' P - . P o % -
twan1s3nen luusavanid antibacterial activity U Wey 40 918

. oS an ® -
Uasddlanhvuynd

-
.
[>2R]

o A 3 4 % s . ¥ o~ o
yuaunquniy 23 s ulady gentamicin aulm 1.5 - 2.0 yun/An yMMLNEN
-~ .. & » - o o - o o
A998 AU gentamicin TugSulana 10l = SD dvudmvlumisivi 1 szdve)ludiunde
¥ o - A e a1 Yo ¥ - . o
1a%usn %, 1, 3, 6 uar 8 d2Tueddvil gUas 16 s8Rladuen winivnau Wadsz iy
g1 My 3.60 = 1.23, 4.44 * 1.51, 1.90 * 0.58, 1.34 ¥ 0.16 WUar < 0.64
. o - - ' w ! a1 ¥
UN/R ANURIAL  WHBYBVSTAU peak \wIAU 2.01 - 7.20 UN/® WRTHUW 7 s1unla
d il - 4 o - 'v
FUH LT INTIIMRBA LAARITSTAULN LNINY 4.23 * 1,73, 2.96 £ 1.0, 1.70 * 0.69
o o - -~ P e o
Waz < 0.64 N/ AIURIAD  WIHDDVIZAU peak vINuy 2.18 - 6.72 un/a  T3u
LA - -~ A - z - o -
guay 7 saslu 22 s sifisziy peak gunad 5 un/’  yUlune 23 97ud3zfpiale + SD
. . - g P po ' W il
oy gentamicin #2Tuvhuum (s2#u trough) inifiv < o0.s4 un/a gihe s sely
- - -~ » » '
23 s18UsSTAY trough u1nAN21 0.64 yN/a  lAWA 0.69, 0.73, 0.80, 0.85 WAY

1.0 UN/R

» o o o . 5
2. HU1uwn1ﬁnﬂuﬂuunwﬁau
v ' F A - Yo . .
HUIBNJUIBININUA 17 S8 navlasy gentamicin UM 1.5 - 2.0 un/nn
L) o e ¥ - - o o £ al o - 5 i
UIMMUNAT 1ugﬂauw7nw 1 s:nuuﬁTuﬁsuwaogU1uuﬁazﬁﬂquﬁ:ﬂu creatinine 2.0 - 2.4
L& - - =l o P- 1 -~ Yo » 0 A
un% wudavlalumisien 2 széviade + SD ﬂaugUauwanusnunﬂunaulﬂﬁUUﬂLmﬂﬂa1Utua
L, 1, 3 uar 8 #2Tuv laun 3.13 + 0.17, 4.47 £ 1.01, 3.23 + 0.73 uas
o w - . - w. o =
2.02 * 0.82 UN/R AIWRIAY WHABYDISEAU peak 3.66 - 6.15 YN/A 1u5U1uw1nn 2
P - . . ar - o o~ ¥ o » » X -,
wiszAY creatinine 5 - 12 yny% sziv taassoveludsundvlasven iwinany tilanilv
' e . o > ' ¥ o z N " e
#2Tuv iy 2.51 + 0.79 un/a ua:nﬁ1Tuoqanﬂunaua:1ﬁsunﬂﬂsuﬂalﬂLnﬂnu
-~ P . - ¥ - -~ % .
0.91 * 0.25 un/a AvudAvlurisiun 3 smsugUlshnlstAy creatinine 15 - 20 wny

o ¥ v -~ . . -~ ” o : .
WInh 3 Usrnaumluguly 4 S8 HANISASI9ITAU gentamicin nadvlasuiuasnauni
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s . e - - - P -~ ¥, >
hemodialysis usmvwlalumisien 4 szdviade + SD v luBSumemivlasuen ivaniv
- . - 4 L aa - -~ - ' e
naanlRoanAaIvdiluvinnfiu 3.79 * o.s8 un/a WJdBBBVSZAL peak imfiu
- & X ¥ o o . . o ohad Pr
2.68 - 4.68 UN/W ﬁ:mUUﬁnauaU1ua:1ﬂﬁunﬁswn hemodialysis n3owinluvin 96
- ) ' e -~ . . o
arendvlaSus Ay 1.26 £ 0.23 UA/R  BASINISAARVYDY gentamicin ludiuwev
oAby P - ~ ¥ o » o © ' e
yU2esI8N 10 fiv 13 wAEvlaSusn luInunasn LRenn 96 #2Tuv infiy ea.e, s5.9,
i ¥ ° ar - P -~ - " P ¥ o »
70.7 WA 72.6 LUBSLOUA AINRIAL  wWIAR 4 fsriiuiaf@s £ SD anwndelasuyn w0
- . - o e < - ° . .
naprlapAnIASuTIluviniAy 3.72 + 0.99 un/a (gm1s19h 5) wdInT hemodialysis
o - - o A o -
aﬂuﬂaTnuﬂ$0$:ﬂUUﬂ1uisuaU1usﬂnw 14 |ARVIIN 5.04 un/a U 2.0 Un/a n3p
v L4 >t - &
[aRRY 60.3 LUDT LTURA ua:1ugﬂ1u1ﬂum 15 RAANIAIN 3.36 yA/Q LBU 1.086 Uun/a
- o ¥ ] D .5 -~ o =
nipanay 68.5 WWosivur Warhasy s #0 luewszauenludSugthesen 16 anavann
IS 2 P o a4
2.67 un/a Oy 1.11 Un/a tmINURAEY 58 .4 LUas ldua  ulcyUIesIen 17 aA’n
o . - v ‘ .
3.81 un/a DU 0.65 un/a ML s2.9 105 LYUA lugthunguase 17 s1eidd 2 51w
nszdu peak gunl1 5 un/a
- - - 1 - -~
A1519R 6 udAvn1S LSsU LRBuAT LAl * SD pavszau peak uar trough
o & % ! - M . - . - -
vav gentamicin lu@fugiwngunieuaznquaay  lugtheilenhvudn@szin peak
-~ > o » » & - . '
andv laus luInivnany Lipuaznass LRpAANANIAL 4.44 £ 1.51 WRY 4.23 = 1.73
. e 2 1 ;. - .- . - -
un/a AuRTAL  lugdivnguaaeisséiv creatinine 2.0 - 2.4 yn% Sy peak
- ¥ o o = & T . - o~ . .
aenav lasusn s Imivna N IiUs Ay 4.47 * 0.90 un/a  ualuwIanhsziu creatinine
- ¥ o { A X . A ' e
5 - 12 A% AEMavlASUBN LBINIYARNY WWBSTAD LAl peak w1y 2.50 ¥ 0.79 UN/A
P - o~ . . ¥ o ¥ - D) -
#FMIuNInNIzAY creatinine 15 - 20 un% 8 s1elafus wvana tRaanhs sivelu
& ' e Y -~ I S N ol Z & Yo
#5umhu 3.76 * 0.78 un/a «IusSsAU trough weven lufiumllvnguuivienleiuen
» ¥4 X - - o a ) > . N < -
LUINTIARV LUBNIBNRDA LIBAA LA LMINUAB < 0.64 un/a Hulsngudavhssay
. , ’ -~ P o fe
creatinine 2 - 2.4 un% AszAvIadY trough wave 1 ludiuinafiu 0.91 * 0.25 wun/a
- -~ - ] bl N - - - - ¥
uez3UM 1 UEAVITAULARY * SD mav gentamicin lugithengunile 15uv 1fivufvrtie
o v O o ¥ - Yo Z > 4 &
naundl creatinine 1ud@3y 2 - 2.4 wnZ AENEVHUIBTASULING W INIVARIY WDUAL

nmanaLRonen %, 1, 3, 6 uay 8 fd2luv



- o~ o s 5 > = - | -~ Yo s
#1597 1 szdu gentamicin lufiugdiwngunile 23 378 nivleiu gentamicin 1.5 - 2.0 wn/an

* .o
sz#U 2@y gentamicin (un/a) wivlasue il Tued

NREE T R BT
0 : 30 1 00 3 : oo 6 : 00 8 : 00
dnwnau iile 3.60 = 1.23 (11) 4.44 * 1.51 (16) 1.90 * 0.58 (11) 1.34 * 0.16 (6) < 0.84 (10)
16 97d (1.6 - s5.855) (2.01 - 7.20) (1.00 - 2.80) (1.11 - 1.48) (< 0.84 - 0.80)
dn 1w Maen LEoRAY 4.23 * 1.73 (s) 2.96 * 1.0 (7) 1.70 £ 0.69 (7) - < o0.84 (7)
7 %1y (2.18 - 68.72) (1.34 - a.s0) (0.92 - 2.50) (< o.84 - 1.00)

- )
* nulsiivAl laae + SD
o 1 . » 9 - e
) Hdtaﬂ1uvuLauuaﬂuaﬁuvuaﬂvvnnﬁnﬂsﬁnuﬁ
o~ 4 - -~ . e - e =)
(- ) #A2avlulv lduuaavids (range) vo9szfu gentamicin Auhun tady

- lulanvnisdne

LT
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-l -~ . . P 3 - . ol -~ P
ANSIVN 2 STAY gentamicln Tuﬁﬁugﬂquﬂauﬂauwdnn 1 97U 5 SuNL9TAY creatinin

-~ » » ’ o e P-4
2.0 - 2.4 un% wavladu gentamicin 1.5 - 2.0 wnA/AR LWINRIY LD
& X -~ - . , - Yo o3 ol
yuaongu 2 SThu szdu gentamicin (un/a) navladve d:luon
creatinine
Pa )
S89 (uny) 0:30 1:00 3:00 8 :00
1 2.1 - 3.92 o 1.52
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 5 Ae 3.97 3.14 1.85
5 2.4 3.14 6.15 4.20 8.8
-
\RAy *+ SD 3.13 * 0.17 4.47 * 1.01 3.23 = 0.73 2.02 * 0.82

. L4 .
- lulanvnasfnen
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- 1% . & o W & s & o o -~
A19YN 3 SzAU gentamicin 1uﬂﬁugU1unquaauw1nw 2 WU 4 NSz AY
creatinine 5.0 - 12.0 wn% wavwlady gentamicin 1.5 - 2.0 un /nn

[l v F 4
tyananu tua

> . o o i . ar | oy J
yulsngu 2 Szhy Sthu gentamicin (un/a) navladve daTued
creatinine
=
ER L (un%) 0:30 1:00 44:00 96:00
6 5.6 - 1.88 0.75 -
7 12.0 - 1.90 - 1.12
8 12.0 2.17 3.54 - 1.12
9 12.0 1.38 2.70 - 0.65
4 *
a8y = SD 2.51 * 0.79 0.91 £ 0.28

%o d 5l *y . B » oo v e B
Aaly * SD wavgUanie 4 s1s (T2 Tuvgenisnaulsfy gentamicin aferaly)

- TulanvnsAne
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a - s q 5 » ¢ hy - ° -
®1579M 4 szhu gentamicin lu@Sugdrwnguasvwani 3 MU 4 sTuillRlus s

gany navlasy gentamicin 1.5 - 2.0 un/An W IMapR LaanRY

il e -~ -~ . . -
wulBnQu 2 Szhy szfy gentamicin (un/a) NS AR AVYBYSZ AL
» . . o v =) . ; o
creatinine navladved2Tuwn gentamicin Tu@3u
3 *
s7uh (%) 0:30 96:00 £%)
10 18.0 4.26 1.50 64.8
11 15.0 2.68 1.18 55.9
12 16.0 4.68 1.37 70 .7
13 19.5 3.54 0.97 72.6
- o
128y * SD 3.79 % (0/.88 1.26 * 0.23

* apuni hemodialysis



@& U b

"ﬂ A3 /9 -';‘," i o
BUANDY A0IULInEuTAY

3 .
21 VRN Iy

- -~ . . ¥ ° ) . . A 5 - 0
A1SIV7 5 SZAU gentamicin swI1wn) hemodialysis 1ugﬂaunauaaow1nﬂ 4 97U

¥ . " » o~ © -

a swdelady gentamicin 1.5 - 2.0 yn/NN LY IMABDA LAaBAAT 30 U

nounn hemodialysis

-~

s i 3 e .
yulsngu 2 SThU sy gentamicin (wn/a) ANSARIVYBVST ZAU

3 v A o 3 o o) = § 2 oo
creatinine  Szw779ny hemodialysis @#i7luwh  gentamicin Tud@sy

*

n\ s
s7uf (uny%) ) 3:30 5:00 (%)
14 18.3 5.04 2.0 - 60,3
15 20.0 3.36 1.06 - 68 .5
16 18 .2 2.67 - 1.11 58 .4
17 19.5 3.81 - 0.65 82.9
Ly * SD 3.72 * 0.98

P ) ) e .
* a59i2 TuwnFeladuen L iniunana LRearn

- TulanhnasAnsn



*
= - - . o - R S ¥ )
A1319fl 6 LWIsufivuAT LAy 1D9IIAU peak WAz trough pav gentamicin Tuf3uguie 2 nau

SThU 3zAU peak (un/a) sIfu trough (un/a)
i creatinine navlaZuen (wane nivla3ue wanne
fod d X - ¥ A - °
ngun (uny%) nany Lo VELLREDTY naly s nasm L3onnn
1 < 1.5 4.44 £ 1.51 (16) 4.23 * 1.73 (18) < 0.4 (10) < 0.64 (7)
2 2 - 2.4 4.47 * 0.90 (5) - - -
2 S - 12,0 2.51 * 0.72 (4a) - 0.91 * 0.25 (a) -
2 15 - 20.0 - 3.76 * 0.87 (8) - -

zZ

- ! o
* nupivAllady * SD
- Tulannsdnen

o < » ¥ a e
( ) #rtavlurg iduudaviurugldlsfininasAnen
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tamicin (un/a)

[ o
Auialy gen

9

Gentamicin level

aﬂ1unquwdu

*v > - .
____.,1asuu1tv1wwuwaaﬂtaaﬂmw

- v g
_ o lasuenwamnvnany e
NP LREHERN

.o . .
—— —m laSus1izmavnany s

N
|1 T Bt S
/ ' ~ = -
/ Ty
// \\\ \.‘__\\\\
// i/, -~
! T~ -
)i —— T~
— ~
y T— 330 < 0.64 un/a
0 ! 2 3 4 S ki 8
aan (F2Tuv)
] - sz < ] ' o .
ERUTR ugavIzHuiady + SD wpy gentamicin 1uﬂsunaugﬂ1unqundunus:nu

s s ’ P - s -~
creatinine < 1.5 uny URTNYUIABINUTTAY creatinine 2.0-2.4 yny% AIYUIN

1#%U gentamicin wuisusn 1.5-2.0 un/an (wwmidnda) Tu e #aTuvusn

€T
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JA15uNaNISANYN

.. & i ; x - , i m
Gentamicin 1Uu aminoglycoside Wy therapeutic range aApuuIvUAL
o~ - . - r ) w“ o . Y a o - > X
szfivengonsasnhawuuan L Selauulnafussdveanensvzvhiinidieiy  nasi8anlapad
oy .- & 0 o - ' . o 3 -
apvArlvfiviadenansdssnisnatfgenfitou 1. nasnhviuvev lAvevwdie 2. silauaz
Auliwevuuaitfy 3. Al7uguusvpevlsA uaz 4. puaa (dose) uaTW® (toxicity)
v a gd o~ aq ¥q ¥ -
vaven  lunisnslsafiadenigluszdy peak flolawauszuan s-8 wun/a nialusie

(18, 17) 1u

5 & . v o4
fulsAdenuly o13revnisfiy e-10 un/a wuaun 1duTsh Pseudomonas

(

. 14)1v - 4. X
endocarditis Tablen uazaAuz ¥ gentamicin ﬂuﬁnquLwaanﬂTiﬂiuusvtuaﬂu
. I - ) - v v oy o > -l P o
nuan lanafuswunaislugleinantuony  Teaslosrsuiegeitainlaszdy peak 12-15
- Lo L re -
un/auaziduszeziiaiuiulszonn 60 Ju feunanazdsiseiuusavlii1szAy peak uaz

(11, 12)

" o LR - - K q !
trough lufimnuduNusapns (irkuanemd lANATY Tablen uazANZSIEYIUIN

> 2 .1 w - - & - P Y Yo & =
TunUrnquudvinudasinis i ianaisgunoas lnuazoTuaz tNeafunis ladune q Adau1se

(15)

o - . P LI
AIvAUs AU trough lulnifiu 2 un/a Braza naN3KaRBaY LinduusuaIAILAY
- L 4 . - ‘e [} - L ]
SzAU peak IMBYSEAUARTINII 10-12 uN/@ wuaysziu trough lugenan 2-3 un/a
w5 — S . © o . ’
Nuan13AnpsEiy gentamicin TufSyvevry s Inslunguidlanhvuyni
. - — & a4 v vy ‘. v
wunnslosisuie 1.5-2.0 un/an @awmdvsuaausnuudenlaisladuen Ly vnany (e
e - o - » -
Inszdy peak (afyifipy 4.4 + 1.5 un/a wuazlasnisda lumanaidaanh 4.23 £ 1,73

L)

i - Eo 1 4 [4 14 ' S o -
un/a feiivandmyuanaivussyinluaiuszdvalnugenaven ssnvlsnaigy s dsy 7 lu
' A - ” -~ Yo - ' -
22 s7wlunauiiifssfugenan 5 un/a aud Tuendvleiveszdveranaslunanrsy As
. . L) J 'v - 1 4
1.90 + 0.58 waz 1.70 * o.ss un/a nnirTuvAsurlunquarealasunisdasn 10
LA 4 oy . Y o z - 3
nRu e szdusianavly e 1.34 + 0.16 un/a uaznaulasusiasvaa lunSowadrTuv
- - 1 - .. - l° s -~ -~ v
n¥vdapnuanssaveanavldyinfennnan o0.64 wn/a tunisdavTsada idanaslosn
- o w ® - - & q o - ar
Tas tannzaunausndmudfiguin  nasnialsupefi LSelas 1Shuas lanaaz Inwadlunisinm
‘ = - - . "
apvun  szAve lufluuazaiudu q Tus un uAISYEIUASANSSAUBYUIUKE  ITANANIS

L ) l& r ¥ 1 4 - L] v - ‘l’ 1] 1 4 L
Anv lundaungquidetananaialadn  aasloswunsdvnanainszavenludiurounaorn

o - -~ L4 8 i o & 2 o -
[ R G I.Vla'lﬂi)\!ﬂ']‘iﬁﬂt”]-[‘iﬁﬂﬂL%Bﬁ')!l gentamicin .lUU’HJL‘S'IuU FIUNUNBIIIZ LAAINN
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> ? > > - & - ) ] ) > -
n1s ldvutaenlugnasvila  dedunis thununasnlugilunguil (elnsziiy peak gofiuwa
d ; 4 - Yo X R ' ¥
wuizunaztie nnsSnen lanaddoiiu wazeisvznainssiu trough gveglu inuninavnis
Chldeld
s 1 ‘ -l 1 b o P w8 - ¥ s -
lugUrsnguoeni lanhviuunnsey  lavainahuluguasi lananisAneduoy
o g ¥ o !es N > A pr gy i . ° - e
Jvlusnasquualaiaiau  uadvinean luge9ld5y creatinine gonnuUnd Lanuay
4 v > > X Y VoL v .
(2.0-2.4 yn%) nisgaBuvsven laladusn wanivnaiu e luvuiail indfiugthenguusn
» -~ = Y o -~ ' “ P e P o -~
Insciu peak 1adulnaiAwofiu  suavlsfmindguas iy 1 lu 5 sqsndsziveagogn
PN 2 - ¥ o ﬁ ~ P - a *
(Aun21 5 un/a  anemdvlaSveiasy 3 F2Tuvszéu (alwuavenanas i 1anUBY
- . i ” ; - i 4
(s.2a * 0.73 un/a) uazdszivgeninlugunguusnifisy 2 w1 uazdensy s fH3Tuv
- ¥ o - o > & 5 e Yl . - -
aundvlasusszaven lugSunanavlvvrvuanluuin inmfivgAd lantvuund  Av mAaUsunw
- Y q - ° o Ll - -~ o . .
2.02 * 0.82 un/a wisamavustuin 50 wesitua  SwmSvluglhehdisciudsy creatinir
2 a - - ” X A ¥ o Ll X to 4
gUNI1 5 UALAYANSINHA 3, 4 uaz 5  szhugegausven lugllrshlasusanivnaw Wanhnan
e Wiy “ =/ LG P "y ‘ e .
Tugdasilasven toanionasn tiaspmAaurIouin  urRtvuudn lugthungudasilasuen
nonasnlionnnaziszay peak gylnaitAsvivlugtlunguusa  Gguawifive 1 lu 12 57w
K Y P -~ . % [-3 w ' o m oa a B o~ ¥ »
imuundssAvengendn 5 un/a  apav lsnaiuenluahiiviiveanisSne im latinaiuanslowen
P s Bl » — > . ‘ P Haw
sunatiu3nisyuasnguil ss@u trough Ymegluinundasafivuazgeninlugileidlanhonu
- Lkl 1 e~ - - -~ X * e s -~ )
Und  Tugdlwnquiinns tiurunaen e insziu peak gediu  aAlsmniivdivsziy trough #
X 5 - & - - - =] L v -
2713 :PAUATVAIL  AVUUAIS LABANISUINISEIN muNzay  WwealnlananisSnenAuszan
Fm3n 1duons Lhnfe
- -~ -~ . . ~ -~ o
\Awafunisfiuwls variation wavszdusnlay tanizszavgegaludsy  3n
X *Z : 4 - o - - N z ¥ &S Ye -
asAn Ny Lane lugdlend lanivudnfuszuawsavuazneyllen lasun1sudnissaniv
»” X S - ’ -~ [ z L -
NAU LHBURT LT IMABA LREA  ANSTALYIAYDVEIAULLSAYLA 1.88-7.20 un/a JyANEN
= .~ ” ] P | Y - N v o I ‘s '
Lheafin iSaviuanuas laaBuisdn &1 Man s ANKUSD RIS EAUEIURT ST AUZY FALDIBIATININ
fras  uenananislruunasnlugnaravuaznisiuwds luplnuduseuevurazyasalums
gATUURSNIINITILVAVEILRD  ANITUNINToUnI o 1sAYs s FIgthsuvasvdsuniinsciy

l. > L) ’Jz - L} A -~ v N -
viahavle 1ty gUauRavassn, wiauhdnnazdaleay (heart failure), vau, n3agn

& z ¥ o - i N - X N -~ -~
Inlug (burn), sounvglluddaenianiia  Tugdlrunquuisinwulissiusigniuaanain



26

L g E o & P
SINANY LSININETSUANSIUNVDTNIS LRUBRSINISnSEVD Y IR (increase glomerular

(18-22) & 4 P ode Y s oot " v
uananiaunuvi lodaenduanassdven  wuae

o »
infiltration rate) 8nA3w
vv > »> a D’. . [ P . > J - V. L 4 -
flasunisdavnioananuiflarh q ves q Adlantann Innsgadusaven e dath (o103 L
= . s 22-23 i oo o 5P o . - P -
ﬂqnaqqlmuag( ) Ja¥uianfginn In ifinnisfuwlssavszdvendnyscnrmtdede

(23)

. . ’ N 3 - .
szay hematocrit Riff ua:z Jackson WU31 LA Ll aauavEIuIsagafuurzlane
. . < iy o » - - - <3 L ;
gentamicin TufSula Jsalnifianisusfunevszdusnludly waznaniiyn q s
¢ &= v ) P § . > — b x - ‘o >
WwWas 1fuRyavAlIIBUANATITEYS *AU hematocrit  fwalnszdus luFivgeiunianiavla
. - » e DES - ] A
Uszyia 2.0 UN/R LYW AIRBVNISINITAY peak mavwwn lufiudszyvin s wn/a luwdasd
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