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Paracelsus

(1493-1541)

“What is there that is not a poison?

All things are poison and nothing without
poison. Solely the dose determines that a thing is
not a poison.”

"I stopped taking the medicine because I prefer
the original disease to the side effects.”
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THEO DOI NONG PO THUOC TRONG BIEU TR|?

Theo d&i ndbng dd thudc trong diéu tri (TDM)
dwoc mod ta 1a phép do nbng dd cla thudc
trong dich sinh hoc nham dam bao ndéng do
thudc trong khodng cho phép va tdi wu hoa
ché do liéu.
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Cé thé hoa liéu lwong
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‘ N Nghi ng& déc tinh, tac
% dung phu
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Digoxin 1a mét glycoside tim dwoc st dung trong diéu tri rdi loan nhip
tim va suy tim sung huyét. Mot trong nhirng tac dung doc hai chinh cua
thudc &@ ndng d6 cao hon nong dé diéu tri la roi loan nhip tim.




TAlI SAO CAN TDM

Panh gia tuan tha diéu tri

Vi du nhém thudc chéng tram cam:
clozapine, olanzapine, risperidone




TAlI SAO CAN TDM

Panh gia twong tac thudc




THUOC KHUYEN CAO TDM

Thudc khdng c6 dau hiéu rd rang vé hiéu qua/doc tinh

Liéu lwong va ndng do thudce co sw bién thién Ion

C6 mdi quan hé twong quan gitra ndng dd thudc trong mau va
tac dung/déc tinh 1am sang

Thudc c6 khodng diéu tri hep

0. VM Criteria for clinically useful TDM

» Absence of good clinical markers of drug effect

* Poor correlation between dose and clinical effect (high
pharmacokinetic variability)

* Good correlation between plasma drug concentration
and clinical effect (low pharmacodynamic variability. no
active merhbolites)

» Narrow concentration interval between therapeutic and
toxic effects
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Approximate  Average Protein
Drug Half-Life (h) Binding (%) Therapeutic Range
Antibiotics
Amikacin 2-3 <10 Peak, 20—30; trough, <10 pg/mL
Gentamicin 2-3 <10 Peak, 5—10; trough, <2 pg/mL
Tobramycin 2-4 <10 Peak, 5—10; trough, <2 pg/mL
Vancomycin 3-10 55 Peak, 20—40; trough, 5—15 pg/mL
Anticonvulsants
Carbamazepine 10-20 85 4—-12 pg/mL
Ethosuximide 25—40 <5 40—100 pg/mL
Felbamate 14-21 25 40—120 pg/mL
Gabapentin 4—6 <5 12—20 pg/mL
Lamatrigine 30 55 3—15 pg/mL
Levetiracetam 5-7 <10 10—60 pg/mL
Oxcarbazapine 5-15 40 12—35 pg/mL
Phenobarbital 40—-120 50 16—40 pg/mL
Phenytoin 7-30 80 10-20 pg/mL
Primidone 4—6 25 5-12 pg/mL
Topiramate 18—23 156 2—-12 pg/mL
Valproic acid 8—-12 80 50—100 pg/mL
Zonisamide 50-70 40-60 10—40 pg/mL
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Immunosuppressive Drugs

Cyclosporine A 6—24 95 100—400 ng/mL, variable with type and duration of
transplant
Everolimus 18—35 75 3—10 ng/mL
Mycophenolic acid 8-18 95 1.0—3.5 pg/mL
Sirolimus 8-20 90 5-20ng/mL
Tacrolimus 8—16 95 5—15 ng/mL
Antidepressants
Amitriptyline® 21 95 120-250" ng/mL
Amoxapine 8 80 200—600 ng/mL
Citalopram 30 50 40-100 ng/mL
Desipramine 20 80 75—300 ng/mL
Fluoxetine® 60 94 300—1000° ng/mL
Fluvoxamine 23 77 50-900 ng/mL
Imipramine® 12 90 150—250" ng/mL
Maprotiline 40 90 200—600 ng/mL
Mirtazapine 30 85 4—-40 ng/mL
Paroxetine 22 95 20—-200 ng/mL
Sertraline 28 98 30—-200 ng/mL
Trazodone 9 90 800—1600 ng/mL
Venlafaxine® 5 27 250-500" ng/mL
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Approximate  Average Protein
Drug Half-Life (h) Binding (%) Therapeutic Range
Cardiac Drugs
Digoxin 12—48 25 0.5-2.0 ng/mL
Digitoxin 120-168 95 10—-30 ng/mL
Disopyramide 2.5-3.8 45 2.0-6.0 pg/mL
Lidocaine 1-3 55 1.5-5.0 pg/mL
Procainamide and 1.5-2.0 20 4.0-8.0 pg/mL
N-acetylprocainamide
Propranolol 3.9-6.4 90 50—100 ng/mL
Quinidine 2.5-6.7 85 2—7 pg/mL
Other Drugs
Caffeine 40-100 35 5-20 pg/mL
(neonates);
3-5 (older
children)
Methotrexate 8-15 (high 40 Variable, depends on therapeutic approach
dose)3—-10
(low dose)
Theophylline 1-8 55 10—-20 pg/mL
Metabolized to active N-demethylated metabolite.
PTotal concentrations of parent drug and active metabolite.
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Patient

Drug dose

Patient sample Drug level measurement

(blood, serum, etc.) by analytical tools

Varying PK, PD, PG

6. Implemen-
tation and
therapeutic
management

4. Communi- 5. Clinical
cation of lab interpretation
result of lab result

1. Decision to 2. Collection of Wl 3. Laboratory

the sample measurement

request a drug
concentration




QUY TRINH TDM
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Laboratory measurement

* Specific methods:

Colorimetry 6. Immunoassay

UV-spectrometry i) RIA

Fluorescence spectrometry ii) Enzyme Immunoassay:
Chromatography a) ELISA: Enzyme linked immunoassay
a) Gas chromatography b) EMIT: Enzyme multiplies

b) HPLC immunotechnique

¢) HPTLC ;) ];;Ili_ I:Iuollﬂfslcence I.Jo.la:.z,;h.ﬂn

d) SFC ) : Nephelometric inhibition

7. LC-MS: Least t t t
Capillary electrophoresis cast coUNE Mass Spectiometty
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168. DINH LUQNG VANCOMYCIN

L. NGUYEN LY

Van comycin 1i mot khang sinh c6 tic dung diét khudn bing cich irc ché giai
doan tong hop vo te bao vi khuan ¢ giai doan sém hon cac khang sinh thugc nhom
Beta-Lactam.

Vancomycin trong huyét thanh hoic huyét twong duoc dinh lugng bing phuong
phap mién dich sandwich sir dung cong nghé hoa phat quang .

79. DINH LUONG GENTAMICIN

L NGUYEN LY

Gentamicin la khang sinh thugc nhom Aminoglycosid ¢6 tic dung diét khuén
do trc ché qua trinh sinh tong hop protein cua vi khuén.

Gentamicin trong huyét thanh hozc huyét twong dugc dinh lugng bing phuong
phap mién dich sandwich sir dung céng nghé héa phat quang, la xét nghiém mot
budc.

PINH LUQNG AMIKACIN MAU

L. NGUYENLY

Amikacin sulfat 1a khang sinh ban téng hop ho aminoglycosid. Thubc diét
khuén nhanh do gin hin vao tiéu don vi 30S cua ribosom vi khudn va ngin chin
sur tf)ng hop protein cua vi khuén. Dung amikacin than trong, dic biét dbi vai
nguoi cao tudi va tré nho, vi ¢6 nguy co cao ddc cho tai va cho than. Phai giam
sat chirc nang thinh giac va chirc néng thén. Cén phai tranh ding dong thoi hoic
néi tiép véi cac thude khac cé doc tinh cho thinh gidc hodc thin (ca ding toan
thén va tai chd). Nhit thiét phai dinh luong ndng do thude trong huyét thanh khi
diing cho ngudi bi ton thuong than. Viée kiém tra chire ning thin trong qua trinh
diéu tri bing aminoglycosid & nguoi bénh cao tudi ¢ sy giam chirc ning thén 1a
dac biét quan trong.
Nguyén Iy: dua trén nguyén 1y mién dich d6 duc e ché ting cuong hat (Particle-
enhanced turbidimetric inhibition immunoassay)



QUY TRINH TDM

150. PINH LUONG TARCROLIMUS

o 37. DINH LUONG CARBAMAZEPIN
LNGUYEN LY

Tarcrolimus 13 thuée tic ché mi&n dich chéng thai ghép & ngudi bénh ghép tang

: R . o LNGUYENLY
Tarcrolimus trong mau toan phan duge dinh luong theo nguyén 1y mién dich ) ; . . )
canh tranh mot bude sir dung cong nghé hoa phat quang. Carbamazepin 1a thu6c huong than co tac dung chong déng kinh.

Carbamazepin dugc dinh luong bang phuong phiap mién dich sandwich sir

. d 0 h¢ hoa phat .
DINH LUQNG EVEROLIMUS MAU Vng CUNE nghv haa phat quang

LNGUYEN LY

Everolimus 13 mét din xudt cua sirolimus duge téng hop boi sy khir nhém 2-
hydroxyethyl ¢ nguyén tir carbon & vi tri 40 cua sirolimus. Thude ndy ¢6 nhiéu tng
dung lam sang, dién hinh nhét 13 trong ‘ghép tang, ung thur va tim mach. D3 ¢6 chimg 155. B!NH LU’QNG THEOPHYLIN
minh viée thay thé sém cac chit (rc ché calcineurin nhu cyclosporin véi mot phéac db
str dung everolimus c6 thé cai thién két qua lau dai o ngum bénh ghep théan.

Khoing 75% everolimus trong tudn hoan gin véi & bao hdng ciu va gin 75% LNGUYEN LY
ctia phén con lai gén vdi protein huyét trong. Thoi gian ban thii & ngudi bénh ghép Theophylin 12 thudc chéng co thét phé quan ding didu tri bénh hen.
thén 1a 18-35 g0, ¢ ngudi bénh ghép gan thoi gian ban thai kéo dai hon mdt chuat . .
vao khodng 35- 40 gio. Theophylin dugc dinh lugng bang phuong phap mien dich sandwich sir dung
Nébng do everolimus trong mau ¢ ngudi bénh ghép tang déc co mbi lién quan cong nghé héa phat quang .
véi hiéu qua didu tri va tin xudt cia tac dung phu. Do khoang tri liéu ctia thude hep,
tuong tac duge dong hoc cia thuée déng ké va si khae nhau nhiéu giira timg ngudi
bénh, nén viéc theo ddi nong do lrong tri liéu cuia everolimus trong mau toan phan
duge khuyén cdo & tit ca cic ngudi bénh ghép tang dic, gitip cai thién hiéu qua diéu
tri.
Everolimus duwoc dinh lwgng bing phuong phap midn dich canh tranh sir dung
cong ngh¢ dién hoa phat quang, Trude khi thue hién dinh luong tu dong trén may,
cin tién hanh bude tién xir 1y miu bing tay,
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CAC NGUYEN TAC SU DUNG KHANG SINH

1. LA CHON KHANG SINH VA LIEU LYONG

— Liéu dung cua khang sinh phu thudc nhiéu yéu to: tudi nguo1 bénh, can nang,
chirc ning gan - thin, mirc 40 nang cua bénh. Do dac diém khac biét vé dugc dong hoc,
liéu lugng cho tré em, ddc biét 1a tré so sinh va nhii nhi c¢6 huéng din riéng theo timg
chuyén ludn. Liéu lwong trong cac tai liéu huong dan chi 1a goi y ban d4u. Khong co
liéu chuan cho céc truong hop nhiém khuan ning. Ké don khong dii liéu sé& dan dén that
bai diéu trj va tang ty I¢ vi khudn khang thudc. Nguoc lai, vo1 nhirg khang sinh ¢6 doc
tinh cao, pham vi diéu tri hep (vi du: céc aminoglycosid, polyutide) phai bao dam
nong do tEuoc trong mau tEeo Eﬁuxen cao de tranh doc tinh. do vay. viéc giam sat nong

do thudc trong mau nén duoc trién khai.
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Vancomycin Benefits of Therapeutic Drug Monitoring of Vancomycin:
A Systematic Review and Meta-Analysis

Zhi-Kang Ye'?, Hui-Lin Tang', Suo-Di Zhai'*

1 Department of Pharmacy, Peking University Third Hospital, Beijing, China, 2 Department of Pharmacy Administration and Clinical Pharmacy, School of Pharmaceutical
Sciences, Peking University Health Science Center, Beijing, China

Study Events, Events, % Study Events, Events, %
ID OR (95% Cl) TDM  non-TDM Weight ID OR (95% CI) TDM non-TDM  Weight
RCT (non—Asian population) : Cohort studies :
Fernandez (1996) _— 1.94(0.61,6.20) 31/37 2433  37.86 Welty (1994) B 023(007.0.74) 4/61 1355 3061
Subtotal (l-squared = %, p = ) <:> 1.94(0.61,6.20) 3137 24/33  37.88 Iwamoto (2003) ] 035(010,130) @78 12111 2188
' Mochizuki (2010) —— e 220(008,61.40) 112 08 1.25
. H
Cohort studiies (Asian population) : Huang (2011) —— 0.07(0.00,1.33) 018  9/34 15.60
Subtotal (I- d = 0.0%, p = 0.461 .27 (0.12, 0. 1 34/208 69.33
Sato (2007) —— 281(1.08,7.35) 36/48 16/31  44.73 ubtotal (I-square P ) O 0.27(012,0.58) 6164
Mochizuki (2010) —_— 0.71(0.05,950) 1012 7/8 12.88 :
. RCT H
Huang (2011) ~f—————) 11.87 (0.64,218.58)18/18 26/34  4.52
Fernandez (1996) — 0.21(0.07,068) 537  14/33  30.67
Subtotal (I-squared = 3.2%, p = 0.356) <> 3.04(1.34,6.90) 64/78 4973 6214
¥ Subtotal (I~squared =%, p =) <> 021(0.07,068) 5087  14/33 3067
Overall (I~ d = 0.0%, p = 0.516 @ 2,62 (1.34, 5.11 /115 73/106  100.00 A
verall (I-square e P ) 62(1.84,511)  95/115 Overall (I-squared = 0.0%, p = 0.604) ¢ 0.25(0.13,0.48) 13201  48/241 100.00
H H
I ] | I T — T T

.01 A 1 10 100
Favors non—-TDM Favors TDM

.01 A 1 10 100
Favors TDM  Favors non-TDM

Figure 2. Odds ratios of clinical efficacy: TDM versus non-TDM. Test of clinical efficacy for overall effect: Z=2.82 P=0.005; test of clinical Figure 3. Odds ratios of nephrotoxicity (subgroup analysis by design): TDM versus non-TDM. Test of nephrotoxicity for overall effect:
efficacy in cohort studies for overall effect: Z=2.65 P =0.008; test of clinical efficacy in RCT for overall effect: Z=1.12 P=0.265. Z=4.17 P<0.0001; test of nephrotoxicity in cohort studies for overall effect: Z=3.31 P=0.001; test of nephrotoxicity in RCT for overall effect: Z=2.60
doi:10.1371/journal.pone.0077169.g002 P=0.009.
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Vancomycin

Therapeutic monitoring of vancomycin in adult
patients: A consensus review of the American

[ i ; § d dations:
Society of Health-System Pharmacists, the Infectious ummary and recommendations

Based on the potential to improve

Diseases Society of America, and the Society penetration, increase the probability

of Infectious Diseases Pharmacists of optimal target serum vancomycin

MICHAEL RYBAK, BEN LOMAESTRO, JOHN C. ROTSCHAFER, ROBERT MOELLERING JR., WILLIAM CRAIG, COHCE?‘!fI’ﬂinP‘IS, ﬂnd fmprﬂ'l’e CHHI.CHI
MARIANNE BILLETER, JOSEPH R. DALOVISIO, AND DONALD P. LEVINE

Am ] Health-Syst Pharm. 2009; 66:82-98

Summary and recommendation:
Trough serum vancomycin concen-
trations are the most accurate and
practical method for monitoring
vancomycin effectiveness. Trough
concentrations should be obtained
just before the next dose at steady-
state conditions. (Level of evidence
= II, grade of recommendation = B.)
(Note: Steady-state achievement is
variable and dependent on multiple
factors. Trough samples should be

outcomes for complicated infections
such as bacteremia, endocarditis, os-
teomyelitis, meningitis, and hospital-
acquired pneumonia caused by
S. aureus, total trough serum vanco-
mycin concentrations of 15-20 mg/L
are recommended. Trough serum
vancomycin concentrations in that
range should achieve an AUC/MIC of
>400 in most patients if the MIC is <1
mg/L. (Level of evidence = III, grade
of recommendation = B.)
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Vanco myC| N Relationship between Initial Vancomycin
Concentration-Time Profile and Nephrotoxicity
among Hospitalized Patients

Thomas P. Lodise,'* Nimish Patel,' Ben M. Lomaestro,’ Keith A. Rodvold,’ and George L. Drusano®

'Albany College of Pharmacy and Health Sciences, “Ordway Research Institute, and *Albany Medical Center Hospital, Albany, New York;
and “Colleges of Pharmacy and Medicine, University of lllinois at Chicago, Chicago
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Systematic Review and Meta-Analysis of Vancomycin-Induced
Nephrotoxicity Associated with Dosing Schedules That Maintain
Troughs between 15 and 20 Milligrams per Liter

Vancomycin

5. J. van Hal™" D. L. Paterson,” T. P. Lodise®

iseases, Royal Prince Alfred Hospital, Sydney, Australia®; Antibiotic Resistance & Maobile Elements Group, Microbiclogy and

e, University of
;ge of Fharmacy and Health Sciences, Albany, Mew York,

stemn Sydney, Australia®; University of Queensland Centre for Clinical Research, Brisbane, Australia®; Albany
LsA”

Colle

High troughs >15mglL.  Low trough <15mg/L Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bosso etal. (21) 42 142 13 146 9.8% 4.30([2.19,8.43] —
Canoetal. (22) 22 89 7 99 7.2% 4.32[1.74,10.69]
Chung et al. (23) 12 25 16 48 6.5% 1.85[0.69, 4.96) —p———
Hermsen et al. (30) 5 16 4 39 36% 3.98[0.91,17.46) —
Hidayat et al. (13) 1 63 0 32 11%  14.24[0.81, 249.87] >
Jeffres et al. (15) 27 49 13 45 7.7% 3.02([1.28,7.11] —
Kralovicova et al. (31) 21 60 29 138 9.8% 2.02[1.04, 3.96) [—r—
Kullar et al. (32) 8 116 1 84 2.0% 6.15[0.75,50.13] =
Kullar et al. (8) 27 139 23 141 106% 1.24 [0.67, 2.28] =t
Lodise et al. (36) 7 27 14 139 6.2% 313[1.12,8.69] —_—t—
McKamy et al. (38) 16 57 8 110 7.0% 4.98(1.98,12.52] _——
Minejima et al. (39) 17 72 25 155 96% 1.61[0.80, 3.21] T
Prahaker et al. (43) 7 54 24 294 7.3% 1.68[0.68, 4.11) o
Wunderink et al. (50) 26 118 24 215 10.7% 225[1.22,413) —_—r
Zimmermann et al. (51) 8 12 0 33 1.0% 126.56([6.19, 2585.90] _—
Total (95% Cl) 1039 1718 100.0% 2.67 [1.95, 3.65] @
Total events 256 201
Heterogeneity: Tau*= 0.14; Chi*= 23.89, df= 14 (P = 0.05); F= 41% '0 01 031 110 1005

Test for overall effect: Z=6.13 (P < 0.00001) Low troughs <15mg/L High troughs =15mgiL

FIG 1 Forest plot (using Mantel-Haenszel [M-H] analysis) of events denoting nephrotoxicity associated with vancomycin, comparing rates for trough levels of
=15 mg/dl and <15 mg/dl. Squares indicate point estimates, and the size of the square indicates the weight of each study.
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Vancomycin

Establishment of an AUC,_,, Threshold

s g - ‘
for Nephrotoxicity Is a Step towards : v
. e - . . o
Individualized Vancomycin Dosing for 3 8- i v
* _eppe . £ |
Methicillin-Resistant Staphylococcus 2 g %
o = B . v
aureus Bacteremia S e | vV
S 8 - vV
< © % o )
R. Chavada,® N. Ghosh,® I. Sandaradura,=f M. Maley,< S. J. Van Hal< & = ol s: ..‘
Department of Microbiology and Infectious Diseases, Gosford, NSW, Australia®; Department of Infectious ‘;" 8 = D[(}‘ QI“ ‘ L]
Diseases and General Medicine, Wollongong and Shellharbour Hospitals, Wollongong, NSW, Australia®; £ w . ﬂ
Department of Microbiology and Infectious Diseases, Liverpool, NSW, Australias; Department of Microbiology 8 o B X ['5_1 T
and Infectious Diseases, Royal Prince Alfred Hospital, Sydney, NSW, Australiad; Department of Micrabiology, St. % 8 —_eecsnne & = .E;“E‘ .......................................
Vincent's Hospital, Sydney, NSW, Australiac; University of New South Wales, Sydney, NSW, Australia® > = i A A
o “‘ » A
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T T ‘ ] T T
5 10 15 20 25 30

Vancomycin trough concentration (mg/L)

FIG 1 Scatterplot of vancomycin measured trough concentrations and AUC, _,,. Vertical and horizontal
lines represent current recommended vancomycin trough and AUC,, targets (Spearman rho, 0.923) for
clinical efficacy. Shapes represent whether patients achieved AUC,_,, and/or appropriate trough thresh-
olds (i.e,, open squares represent patient measurements which achieved AUC, _,, targets but not trough
targets).
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A Quasi-Experiment To Study the Impact 3 |
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Natalie A. Finch,»* Evan J. Zasowski,® Kyle P. Murray,® Ryan P. Mynatt,» U¢ menlaroa
Jing J. Zhao,» Raymond Yost,* Jason M. Pogue,® Michael J. Rybak2t<
Department of Pharmacy Services, Detroit Medical Center, Detroit, Michigan, USA2; Anti-Infective Research 0.75-
Laboratory, Department of Pharmacy Practice, Eugene Applebaum College of Pharmacy and Health Sciences, ‘ : : : ' : : : ' : '
Wayne State University, Detrait, Michigan, USAE; Department of Medicine, Division of Infectious Diseases, 0 2 4 6 B 10 12 14 16 18 20
School of Medicine, Wayne State University, Detroit, Michigan, USAs Time (days)
Variable Hazard Ratio 95% ClI P value
AUC-TD 0.501 0.336 - 0.748 0.001
Concomitant furosemide 1.636 1.072 — 2.496 0.022
Elixhauser Comorbidity Index 1.123 1.044 - 1.208 0.002
APACHE Il score 1.066 1.042 — 1.091 <0.001
Concomitant IV contrast 1.508 0.972 - 2.339 0.067
Concomitant tobramycin @ - - -
Duration of therapy, days ® - - -
& Not retained in final model
FIG 1 Time to nephrotoxicity by Cox proportional hazards regression. AUC-TD, AUC- and trough
concentration-guided dosing.
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Vancomycin

Summary and
recommendations:

1. In patients with suspected or definitive
serious MRSA infections, an individu-
alized target of the AUC/MIC,  ratio
0f 400 to 600 (assuming a vancomycin
MIC,,  of I mg/L) should be advo-
cated to achieve clinical efficacy while
improving patient safety (A-II). Doses
of 15 to 20 mg/kg (based on actual
body weight) administered every 8 to
12 hours as an intermittent infusion
are recommended for most patients
with normal renal function when as-
suminga MIC,  of I mg/L (A-II). In

patients with normal renal function,

these doses may not achieve the thera-
peutic AUC/MIC target when the MIC
is2mg/L.

Therapeutic monitoring of vancomycin for serious
methicillin-resistant Staphylococcus aureus infections:

A revised consensus guideline and review by the American
Society of Health-System Pharmacists, the Infectious Diseases
Society of America, the Pediatric Infectious Diseases Society,
and the Society of Infectious Diseases Pharmacists

he first consensus guideline for ther-  Staphylococcus aureus (MRSA) infec-

An dio intervi that . - . .

supp?:mlgntsmtizlier:\;onn:- apeutic monitoring of vancomycin  tions. It should be noted, however, that

tion in this article is avail- in adult patients was published in 2009.  when the recommendations were orig-

able on AJHP’s website at A itt ti 3 . inall blished, th . rtant
AJHP VOICES www.ajhpuoices.org. committee representing 3 organiza- inally published, there were importan

tions (the American Society for Health-  issues not addressed and gaps in know-
Am J Health-Syst Pharm. 2020:77:835-864 System Pharmacists [ASHP], Infectious ledge that could not be covered ade-

4. Trough-only monitoring, with a

2. Given the narrow vancomycin AUC target of 15 to 20 mg/L, is no longer
range for therapeutic effect and recommended based on efficacy
minimal AKI risk, the most accurate and nephrotoxicity data in patients

with serious infections due to MRSA
(A-II). There is insufficient evidence
to provide recommendations on

and optimal way to manage van-
comycin dosing should be through

AUC-guided dosing and monitoring .
. whether trough-only or AUC-guided
(A-II). We recommend to accomplish . L

vancomycin monitoring should be

this in one of two ways. used among patients with noninva-

sive MRSA or other infections.
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Aminoglycosid

Impact of Goal-Oriented and Model-Based Clinical Pharmacokinetic
Dosing of Aminoglycosides on Clinical Outcome: A Cost-Effectiveness
Analysis

van Lent-Evers, Nicolette A. E. M."; Mathdt, Ron A. A.": Geus, William P van Hout, Ben A% Vinks, Alexander A. T. M. M.”

Author Information@

Therapeutic Drug Monitoring 21(1):p 63-73, February 1999.

Abstract

The benefits of a pharmacy-based, active therapeutic drug monitoring (TDM) service (ATM) on outcomes were examined in a
prospective study at four hospitals. ATM involved pharmacokinetic dosage optimization at the start of treatment,
subsequent Bayesian adaptive control, and frequent patient evaluation. Cost-effectiveness was calculated based on real
costs, The ATM group comprised 105 patients and 127 patients with nonguided TDM who were followed up as controls. Forty-
eight of the ATM and 62 of the nonguided TDM patients had an infection on admission. Peak concentrations in ATM patients
were significantly higher (10.6 + 2.9 mg/L; nonguided TDM, 7.6 + 2.2 mg/L; p < 0.01). Trough levels in the ATM group were
significantly lower (p < 0.01). There was a trend toward lower mortality in the ATM group (nine of 105 versus 18 of 127; p =
0.26) that was significant for patients with an infection on admission (one of the 48 ATM patients died versus nine of the 62
nonguided TDM patients; p = 0.023). ATM reduced the length of hospital stay for all patients in the study (20.0 * 1.4 days;
nonguided TDM, 26.3 + 2.9 days; p = 0.045) and for patients admitted with an infection (12.6 + 0.8 days; nonguided TDM, 18.0 *
1.4; p < 0.001). The ipcidence of nephrotoxicity was reduced from 13.4% (nonguided TDM) to 2.9% (p < 0.01). With ATM, total
costs were lower for all patients (Dutch guilders [DFL], 13,125 + 9,267; nonguided TDM, DFL 16,862 + 17,721; p < 0.05) and for
patients admitted with an infection (DFL 8,883 + 3,778; nonguided TDM, DFL 11,743 = 7,437; p < 0.01). Goal-ariented, model-
based dosing of aminoglycosides resulted in higher antibiotic efficacy, shorter hospitalization, and reduced incidence of
nephrotoxicity. By combining efficacy with savings, ATM offered a significant alternative to usual care.
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Aminoglycoside Volume of Distribution and
Illness Severity in Critically Ill Septic Patients

P. E. MARIK*

Intensive Care Unit, Baragwanath Hospital, Soweto, South Africa

SUMMARY

The volume of distribution of amikacin and the APACHE II score were determined in 42 critically ill patients being treated
Jfor a gram-negative infection. The mean volume of distribution (Vdt) was 0.41+0.12 I/kg with a wide range (normal of 0.25
I/kg). There was a good relationship between the Vdt and illness severity as measured by the APACHE II score (r=0.70;
P<0.001). Critically ill patients should receive larger loading doses of aminoglycosides in order to achieve therapeutic blood
levels. The aminoglycoside Vdt may be useful in determining the degree of capillary leak and tissue oedema that accompanies
sepsis.

Aminoglycosid

Volume of distribution (I/kg)
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r=0.7; P<0.001
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APACHE Il score
FIGURE 1: Scatterplot and regression line of amikacin volume of
distribution and APACHE II score.
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Aminoglycosid How to optimize antibiotic pharmacokinetic/
pharmacodynamics for Gram-negative
infections in critically ill patients

Aaron J. Heffemana'b, Fekade B. Sime®,

Fabio S. Taccone®, and Jason A. Roberts®%®

Table 1. Pharmacokinetic/pharmacodynamic ratios associated with clinical efficacy and toxicity

Type of PK/PD ratio and minimum target

value for clinical efficacy PK/PD toxicity threshold
Antibiotic class  PK/PD ratio  Target value References Toxicity Threshold References
Aminoglycoside  Cax/MIC >8 [8-10] Nephrotoxicity ~ Gentamicin/tobramycin [11-18]
Cmin >1mg/l; Amikacin
Conin >5mg/I

AUC/MIC  >70 [8-10]
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Initial Monitorin
Random level drawn 8 — 12 hours after the first dose
Use nomogram to confirm/modify dosage interval
« Hartford nomogram is only applicable for 7 mg/kg — plotting doses lower or higher than 7 mg/kg may under or
overestimate clearance
» Gentamicin/tobramycin (7 ma/kg/dose): Plot level on graph
» Amikacin (15 mg/ka/dose). Divide level in half, then plot on graph
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Initial Monitorin

e Single level drawn 8 — 12 hours after the first dose.

« Use nomogram to confirm/modify dosage interval.

e  Only applicable for 5 mg/kg — plotting doses lower or higher than 7 mag/kg may under or overestimate clearance)
» Gentamicin/Tobramycin (5 ma/ka/dose): Plot on graph

» Amikacin (15 ma/ka/dose): Divide level by 3, then plot on graph
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CHUONG 3. THUOC CHONG NAM

Luu y: Thube ¢6 danh diu *: Chi dwgc ké don khi dwgre cip gidy phép luu hanh
san pham tai Viét Nam
3.1. Dic tinh dwoc Iy ciia thude khing nim

Cho dén nay, c6 ba thudc khang nim dwoc khuyén cao can giam sat nong do thude
trong mau la W do bién thlen nong dd thude
lon néu dung theo ché d6 liéu chuan theo huong dan. Posaconazol can duoc giam sat
ndng d6 dé dam bao hiéu qua véi dich nong do day o trang thai can bang 13 0,7mg/L
voi chi dinh du phong va Img/L v6i chi dinh diéu tri. Do can dam bao ca hiéu qua
ciing nhu han ché doc tinh, dich nong d¢ day cua voriconazol can nam trong khoang
Img/L dén khoang 4mg/L hodc 6mg/L va cua itraconazol can nam trong khoang
0,5mg/L dén khoang 5 mg/L (dinh lvgng bang may mién dich).
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The Effect of Therapeutic Drug Monitoring

AZOI on Safety and Efficacy of Voriconazole in
Invasive Fungal Infections: A Randomized
Controlled Trial

Wan Beom Park," Nak-Hyun Kim," Kye-Hyung Kim,"* Seung Hwan Lee,” Won-Seok Nam,? Seo Hyun Yoon.?
Kyoung-Ho Song,” Pyoeng Gyun Choe,' Mam Joong Kim,' In-Jin Jang,> Myoung-don Oh," and Kyung-Sang Yu®
"Department of intemal Medicine, and “Departrnant of Clinical Pharmacology and Therapeutics, Seoul National University College of Medicina,
Republic of Korea

o 1007 | P=.03
ey
© 1 . i -
Sc 801 R S Table 4. Treatment Response in Therapeutic Drug Monitoring
2 % o (TDM) vs Non-TDM Groups
5 £
=
5 g a TDM (n=37) Non-TDM (n=34) P Value
T .2
,g"o 204 — TDMgroup Treatment success 30 (81) 20 (59) 04
o == HolENgRg Complete response 21 (57) 13 (38) 12
co 30 60 90 Partial response 9 (24) 7 (21) 71
Days Stable response 1(3) 2 (6) .60
Treatment failure 6 (16) 12 (35) 07

Figure 3. Time to voriconazole-related adverse events (AEs) and time
to drug discontinuation due to AEs. Abbreviations: AE, adverse event;  Abbreviation: TDM, therapeutic drug monitoring.
TDM, therapeutic drug monitoring.
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Azol

Voriconazole Therapeutic Drug Monitoring
in Patients with Invasive Mycoses Improves
Efficacy and Safety Outcomes

Andres Pascual,’ Thierry Calandra,’ Saskia Bolay," Thierry Buclin,”? Jacques Bille,® and Oscar Marchetti’

Infectious Diseases Service, “Division of Clinical Pharmacology, and “Institute of Microbiology, Centre Hospitalier Universitaire Vaudois
and University of Lausanne, Lausanne, Switzerland
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Figure 1. Relationship between voriconazole dosage and variconazole
trough blood level. Each point represents a single blood level measure-
ment. Numbers of measurements for each daily dose are reported. Hor-
izontal bars represent median values (the numerical values are reported
on the right of the horizontal bar for each group). Voriconazole dosages
have been rounded to the nearest unit.
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Figure 2. Voriconazole trough blood levels and logistic regression
model for response to antifungal therapy (A) and for neurotoxicity (B)
The symbols represent the voriconazole levels observed in each individual
patient with treatment success (top) or lack of response to therapy
(bottom) and with (top) or without (botfom) signs of neurological toxicity.
The continuous line represents the logistic regression model predicting
the probabhility of response to antifungal therapy (4) or neurotoxicity (B}
as a function of the voriconazole trough blood concentration. The vertical
dotted lines indicate the proposed 1-5.5-mg/L therapeutic interval of
voriconazole.
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Azol

Hwéng dan

Drug Usual dose (based on IDSA guidelines) Sepsis with normal renal function RRT TDM
Fluconazole 12 mg/kg once daily followed by 6 mg/kg 12 mg/kg once daily followed by 6 mg/kg 12 mg/kg loading dose followed by 6 mg/kg No
daily daily daily ?
Itraconazole 200 mg three times a day for 3 days Higher loading doses may be required CVVHDF, 300 mg every 8 h (single case Yes
followed by 200 mg daily® (not often used followed by 200 mg daily [39] report) [40]
in intensive care, see text)
Voriconazole 6 mg/kg for two doses followed by 3 mg/kg May need higher than usual doses [42]; Without hepatic impairment, usual dose¢ Yes
every 12h further data needed for definite dose With hepatic impairment, data not
available
D-AmB 0.5-1 mg/kg daily No dose adjustment required No dose adjustment required No
L-AmB 3-5mg/kg daily No dose adjustment required No dose adjustment required No
ABLC 3-5mg/kg daily No dose adjustment required No dose adjustment required No
ABCD 3-5mg/kg daily No dose adjustment required No dose adjustment required No
Micafungin 100 mg once daily No data available No dose adjustment required No
Anidulafungin 200 mg loading on Day 1 followed by No data available No dose adjustment required No
100 mg once daily
Caspofungin 70 mg loading dose on Day 1 followed by No data available No data available No

50 mg once daily
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Azol Hwéng dan

Table 2. ECIL-6 and ESCMID/ECMM/ERS 2017 recommendations for therapeutic drug monitoring for triazoles

Itraconazole Voriconazole Posaconazole Isavuconazole
ECIL-6
TDM treatment All (efficacy) AlI (efficacy) AlI (efficacy) TDM not routinely
TDM prophylaxis® BII (toxicity) AlI (toxicity) BII (efficacy) recommended
Lower target concentration Prophylaxis: >0.5 mg/L.  1-2 mg/L Prophylaxis: 0.7 mg/L.  n.a.
(efficacy) Treatment: >1 mg/L >2 mg/L for severe Treatment: 1.0 mg/L

infections, higher MICs

Upper target (toxicity) HPLC <4 mg/L 5-6 mg/L More studies needed n.a.

Bioassay <17 mg/L
TDM time point Day 7-14 Day 2-5 (repeat!) Suspension: day 5-7 n.a.

Tablet/i.v.: after day 3

ESCMID/ECMM/ERS 2017
TDM treatment All Al All CIII
TDM prophylaxis® All All CII CIII

ECIL, European Conference on Infections in Leukemia; ECMM, the European Confederation of Medical Mycology; ESCMID,
European Society of Clinical Microbiology and Infectious Diseases; ERS, the European Respiratory Society; HPLC, high performance
liquid chromatography;i.v.,intravenous;n.a., notapplicable; MIC, minimal inhibitory concentration; TDM, therapeutic drug monitoring.

3 Triazole prophylaxis refers to patients at risk for invasive aspergillosis.
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Thudc nAm

Hwédng dan

ARC AKI RRT ALF
Amphotericin =~ Unchanged Unchanged Unchanged Unchanged
Fluconazole Increase Decrease Increase ? Unchanged
Voriconazole  TDM DM DM DM
ltraconazole TDM TDM TDM TDM
Posaconazole TDM DM DM DM
Caspofungin  Unchanged Unchanged Unchanged Decrease
Micafungin Unchanged Unchanged Unchanged Unchanged
Anidulafungin  Unchanged Unchanged Unchanged Unchanged
Flucytosine DM DM TDM TDM

AKI acute kidney injury, ALF acute liver failure, ARC augmented renal clearance,
RRT renal replacement therapy, TDM therapeutic drug monitoring
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Thuéc nam  Hwdng dan

Drug Timing Goal

Comments
5-FC Peak 3-5 days 10-50 pg/mL [nitial therapy, renal insufficiency, evidence of toxicity
[traconazole (HPLC) ~ Random 5-7 days ~ Therapy >1 pg/mL [nitial therapy, clinical decline, interacting medication
Prophylaxis >0.5 p.g/mL
Voriconazole Trough 2-3 days >(.5-2 pg/mL [nitial therapy, clinical decline, change in dose,
Inferacting medication
Posaconazole Random 3-5 days ~ >1.5 pg/mL [nitial therapy, clinical decline, nteracting medication

5-FU, flucytosine; HPLC, high-performance liquid chromatography.






