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ABSTRACT

Objective: Infection is very common in the elderly, so there is a high prevalence of antibiotics use among this population,
Especially, due to the emergence of resistant bacteria, the use of vancomycin is growing, The purpose of this study was to evaluate
risk factors associated with vancomycin—induced nephrotoxicity in elderly patients, Methods: The subjects of this study were
patients over 18 years old who received intravenous vancomycin in a general hospital located in Gangneung—si, Korea between
August 1, 2013 and July 31, 2015, Data collection regarding vancomycin use and baseline characteristics was conducted using
computerized hospital database, Logistic regression analysis was used to identify risk factors associated with vancomycin—induced
nephrotoxicity, Results: A total of 290 patients were finally included, and 191(66%) out of these patients were age 65 or older, The
incidence of vancomycin—induced nephrotoxicity was 11.0%, 12.6%, and 7.0% in the all adult patients, the elderly patients, and the
non—elderly patients, respectively, There were significant differences in comorbidities between patients with nephrotoxicity and
patients without nephrotoxicity in the all adult patients, and there were significant differences in vancomycin duration, comorbidities,
and number of nephrotoxic agents between patients with nephrotoxicity and patients without nephrotoxicity in the elderly patients.
However, according to the logistic regression analysis, there was no significant risk factor that increases the incidence of
vancomycin—induced nephrotoxicity in all three age groups. Conclusion: There were no differences in risk factors that increase
the incidence of vancomycin—induced nephrotoxicity between all adult patients, elderly patients, and non—elderly patients, Further
studies with larger sample sizes to identify risk factors associated with vancomycin—induced nephrotoxicity in the elderly to improve
the outcome of pharmacotherapy are required,
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Class

Drugs

Loop diuretics

Other diuretics
Immunosuppressants
Platinum anticancer agents
Aminoglycoside antibiotics
ACE inhibitor

ARB

Polyene antibiotics
Polypeptide antibiotics

furosemide, torsemide, bumetanide, ethacrynic acid

hydrochlorothiazide, spironolactone, amiloride, triamterene

cyclosporin, tacrolimus, sirolimus, everolimus

cisplatin, carboplatin

tobramycin, gentamicin, amikacin, kanamycin, sisomicin, neomycin, streptomycin
captopril, ramipril, enalapril, lisinopril, trandolapril, zofenopril

candesartan, fimasartan, irbesartan, losartan, olmesartan, telmisartan, valsartan
amphotericin B, nystatin, natamycin

actinomycin, bacitracin, colistin, polymyxin B

oxacillin, nafcillin, methicillin, amoxicillin, ampicillin, piperacilin, ampicilin, piperacillin,

Beta-lactam antibiotics

imipenem, meropenem cefazolin, cefadroxil, cefradine, cefaclor, cefuroxime

cefixime, cefepime, azireonam, tazobactam

Antiviral agents

NSAIDs

acyclovir, ganciclovir, fenofovir
ibuprofen, ketoprofen, loxoprofen, naproxen, indomethacin, aceclofenac,

diclofenac, meloxicam, phenylbutazone, mefenamic acid, meclofenamic acid

COX-2 inhibitor celecoxib

ACE inhibitor (Angiotensin Converting Enzyme inhibitor); ARB (Angiotensin Il Receptor Blocker); NSAID (Non Steroidal Anti Inflammatory Drug);

COX-2 inhibitor (Cyclooxygenase-2 inhibitor)
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Table 2. Baseline characteristics of all subjects.
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Nephrotoxicity Total
p-value
Yes (n=31) No (n=259) (n=290)
Gender
Male 18 (58%) 160 (62%) 178 (61%) 0,488
Female 13 (42%) 99 (38%) 112 (39%)
Age (years)
< 65 7 (23%) 92 (36%) 99 (34%) 0.151
> 65 24 (77%) 167 (64%) 191 (66%)
BMI [kg/m?]
<23 15 (48%) 131 (51%) 146 (50%) 0818
> 23 16 (52%) 128 (49%) 144 (50%)
Baseline SCr [mg/dL]
<12 21 (68%) 197 (68%) 218 (75%) 0311
>1.2 10 (32%) 62 (21%) 72 (25%)
Vancomycin indication
Bacteremia (29%) 74 (29%) 83 (29%)
Empiric MRSA 3 (10%) 34 (13%) 37 (13%)
ﬁ';j‘i’g:e“'m" 1oBE 25 (0m 2 9%
Pneumonia 11 (35%) 71 (27%) 82 (28%)
Sepsis 5 (16%) 24 (9%) 29 (10%)
Others 2 (6%) 31 (1%) 33 (11%)
Vancomycin duration
(days) (median[IQR])
17(11-28)  14(10-22)  15(10-23) 0.322
Vancomycin daily
dose [mg/kg/day]
(median[IQR])
24.07 27.03 26.51 0193

(14.25-30.65) (20.20-33.72) (19.28-33.67)

Steady state trough

level [mg/L]
(median[IQR])
12578 (10518421 (1051934 042
Comorbidities
None 22 (71%) 111 (43%) 133 (46%)
Hypertension 4 (13%) 61 (24%) 65 (22%) 0,031
Diabetes 4 (13%) 73 (28%) 77 (27%)
Ofthers T (3%) 14 (5%) 15 (5%)
Number of
nephrotoxic agents
(median[IQR])
3(1.75-5) 2(1-4) 2(1-4) 0.080
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667 (35%), 49 (26%) 0.2 WIkT}. Vancomyein £ 7|7k MAe 13 (5499 (7R 112 (S9%)
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o] %, 40 669 (67%)01 2107, baseline SCre 1.2 mg/dL,. oo
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H(16%)012L0m, Foukar Q= A=A 9§ oko] 4= 5 Vancomycin
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Gako] 20]ATH Table 4). (median[IQR])
21(13-28) 15(10-21.25) 15(10-23] 0.032
M= WMo FFE2 0lxl= 2Rt Vancomycin daily
dose [mg/kg/day]
HA 7 CHARHE 18H 014 e e s
B Qo] AA) A iR 2908 =, 3178 (11%)04 A= (]3.29—.28.63) (]7.89;33.]9) (16.72-32.88) 0309
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DA ERFEE(p=0.031)0] A5A BT BT trough level Img/l]
BAHOR feldt Aolrh UK Table 2). Fikdg gumo)  (MeAnlGRY
L R 1212503 (11641983 (11592068 °FS
oJ8kA] e4SktK(Table 5). Comorbidities
ZA A7 diPdRRe] AFdiel] wef A= By $Exje] 4 None 16 (67%) 58 (35%) 74 (39%)
= o2A UEREeH, 70t07F 108 (32%) 02 7Y Bkth Hypertension 4 (17%) 45 (27%) 49 (26%)
(Figure 1). 154 HH4) $50] Foig we M54 919 e Diabetes £ sz s (om0
S0 2+ beta-lactam antibiotics’} 48102 71 &34 Others 0 (4% 10 (6%) 10 (5%
(Figure 2). Number of
nephrotoxic agents
(median[IQR])
Q1 BtXH(TH 654 O1) 4(2-5) 3(2-4) 3(24) 0019

B AT 7 654 o) =91 FA) 1919 5, 249(12.6% )01 A4
A=sdo] ihgsATt v 6541 o) =91 S| Ak A 5
o vancomycin F1713Hp=0.032)7} FRFAL(p=0.023), A1 A4S A3 A, FREES F Pagold dge] e A
=43 9138 o= F(p=0.019)= A5 AT BT - SRESe] gle 79l Histe] 2l5/do] WAE rhsde]
Ao BAHCE el Zlel7t UATK(Table 3). o5 W5 ZH2} 0.3048H(OR=0.304, 95% CI=0.014-0.982, p=0.047)2} 0.202
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Table 4. Baseline characteristics of subjects less than age 65.

Table 5. Univariate logistic regression of all subjects.

Nephrotoxicity Total
p-value
Yes (n=7) No (n=92) (n=99)
Gender
Male 5 (71%) 61 (66%) 66 (67%) 0.789
Female (29%) 31 (34%) 33 (33%)
BMI [kg/m?]
<23 (43%) 36 (39%) 39 (39%) 0.846
> 23 (57%) 56 (61%) 60 (61%)
Baseline SCr [mg/dL]
<12 6 (86%) 79 (86%) 85 (86%) 0991
> 1.2 1 (14%) 13 (14%) 14 (14%)
Vancomycin
indication
Bacteremia 3 (43%) 31 (34%) 34 (34%)
Empiric MRSA 2 (29%) 17 (18%) 19 (19%)
infe“;:g:*es“”d U < I
Pneumonia 1 (14%) 15 (16%) 16 (16%)
Sepsis 0 (0% 9 (10%) 9 (9%)
Others 0 (0%) 17 (18%) 17 (17%)
Vancomycin
duration (days)
(median[IQR])
13 14 14
(10.25-14.75)  (10-24) (10-22) 0.930
Vancomycin daily
dose [mg/kg/day]
(median[IQR])
31.74 30.22 30.30 0.557
(19.19-35.12) (23.31-35.34) (23.31-35.34)
Steady state trough
level [mg/L]
(median[IQR])
(6.6];:;7) (9.0;—21.?19) (9.0172—.157&?63) 0.424
Comorbidities
None 6 (86%) 53 (58%) 59 (60%)
Hypertension 0 (0%) 16 (17%) 16 (16%) 0.187
Diabetes 0 (0% 19 (21%) 19 (19%)
Others 1 (14%) 4 (4% 5 (5%)
Number of
nephrotoxic agents
(median[IQR])
2(1-3.5) 2(1-3) 2(1-3) 0.818

H|.=Ql SXH(2 65M| OJ2H)

B Ao wk 654 vk vl 32} 999 F, 79 (7%)0l1A
AlEAdo] AYSIATE. v 654 w|Tk H]=Ql $hxje] Anky &
A F A=A BT BTl glojx] BA|FH 07§03

OR (95% Cl) p-value
Comorbidities
None Reference
Hypertension 1.304 (0.135-12.551) 0.819
Diabetes 0.360 (0.045-2.884) 0.336
Others 1.809 (0.113-10.512) 0.941

OR (Odds Ratio); Cl (Confidence Interval)

zto]7} e 5732 §IATH Table 4).

.0

1%y 2zE
£ A= 7 654 o =21 3AHE9] vancomycin AR
2 g A=A o] FFS rIXe A-AES 184
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A AToE A QS T A7 2o} vancomycin
Folof w2 4ksha] 2E 2o o3| Al F o FAI7E A
A AZA o] wyE 5 Q)24

£ AFollA] =BE 18K o) HA] A1 BAE E RF 654 mRE
H|%=9] $EAE9] 7390l Hlgte] =91 $k21=2] vancomycin A}
B8O = QIgH A=A T EC] o E=%oH 1 Aoyt FAF LS
2 FYEAE 2kt Carreno 59 AFANE, vol=
vancomycin AFS-O 2 13 A=A Aol BAFOE fofgt
&S v #] e49kt}?® T8} Vance-Bryan 58] dTol e
Q1 SAjo|A] BIeRl SAfEG A5 WA EC] BAXOR
FrolabAl Z=UTH18.9% vs. 7.8%, p=0.003). £ Aol th=
Al Vance-Bryan 5-& 60412 71& 02 3o 604 oS =21
AL, 604 PIRHS: H]eg] BALE BFele] A7slgint?)

ZA2Y IARAN dIore FAZCE fFofsA] &%
A9k, JF 654 o) =Rl A= A5 AA| A S
H]=9] 3REI= TEA vancomycin F4713E, AEA 9
3 o= a7t Al AT vPEgTelA AR O E
oJgk Ao 7k AATE B A ATEE A5 130] e oF
£S5 vancomycin?} H-88 79~ vancomycin AFE-O.Z <13k 21
=4 ] S ZTPIRIthe A9E HolFa Qirkih
MRSA®] o3t #8385 == Hgo] 24 49 S e
2 3 Levita 59 ITolME, A4 Aol e o=
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Fig. 1. Incidence of nephrotoxicity by age group.
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Fig. 2. Number of prescriptions of nephrotoxic medications in
patients with nephrotoxicity.
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HIASHA AM83= 9FE%1 angiotensin-converting enzyme
inhibitors®} angiotensin 1l receptor blockersA| B 2] oF&-2 ¢l
A s FES T AAS AAIN Aedad ARA
AAREEE frAsk=H Bsh= angiotensin 11 A3 I3}
grogx A AR FAAA AN Aokt AA
ATEES A ZI0 7R AEAS Dot 323 wE o
&k 55 2 A5 42 @8lo) AL83k= non-steroidal anti-
inflammatory drugs®} cyclooxygenase-2-inhibitors A 8 2] <k
E2 g3 3] #Addh= prostaglandin®] S 2A151e]
A 7158 AT B Aol 4 A= AJo] uhAE g
A=l Al Z 8719] angiotensin 1l receptor blockers W} &
18732] non-steroidal anti-inflammatory drugs %] Ut}
ol == 2ol A=A Aol U= 2FES vancomycin}
A E-gatA HH Aol AstEaL, AstE A 71

2 vancomycin AMEOZ Q18 2l=A] HAe] 1S FTHA]

Q1 BA}el| A vancomycin ARSI} TS 2154 9] YA A+ /27

Table 6. Multivariate logistic regression of subjects age 65 or
older.

OR (95% CI) p-value

Vancomycin duration
(days) (median[IQR]) 0.991 (0.962-1.022) 0.564
Comorbidities

None Reference

Hypertension 0.202 (0.055-0.737) 0.015

Diabetes 0.304 (0.014-0.982) 0.047

Others 0.307 (0.036-2.585) 0.277

OR (Odds Ratio); Cl (Confidence Interval)

71 ];]_.20)

22 M8 AFE-L vancomycin®] &7]7F F47} vancomycin
S QIS Al A9 S TTMIRIthE ARES HolE
T} 18:2836) B Atz 2x2Y 3)9EA Anolre 5
2o g folalA] LA, Wk 654] o) =91 A=) g
vancomycin®] Foj7]7to] A=A HEMEoA] Kok A=A
AT A UeRgen BAROE foldk Zolrt U
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TE20 B A= SCr A2 HFY SR BAS S9E
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EAHoE fo3 Aot AT Han T dpolMe
vancomycin®| HAEFTEFET} 454 AN Folsil
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i A B A Fo] 23 Apolo FEE vIHE & Ut
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Aol S WA= ZAATE, B Aol A= v 654 o
=21 Bt A ol o] S A5 TRk Ske] ¢l
= 75l Hlste Q38 AlEA WA f3o] wolxle An
7} VRt olelgt Ave vR A2 o] IAES tde
2 3l Yehd Axjo)r)el, B tigtee] A7 A3E A
7k 287t Qlct

2 d7e v 22 ] ot ATl 23 34
71 diF ez Holom 7 i $xlgre] zpolrt Bkt
W S} HB-8sal e A5 o= ©]9]9] vancomycin
o] &, w3, AL ul el S = 70l U BEYE
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