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Safety of vancomycin in over-80-year-old patients with severe Gram-positive
infections

HUANG Min, ZHOU lJing, BI Li-Qing, HAN Yi, ZHANG Qian, ZHU Dong-Mei, ZHOU Su-Ming*
(Geriatric Intensive Care Unit, the First Affiliated Hospital, Nanjing Medical University, Nanjing 210029, China)

[ Abstract] Objective To investigate the efficacy of vancomycin in the treatment of severe Gram-positive infections in very
old patients and determine its effect on renal functions. Methods A total of 48 very old patients (age =80 years) with
confirmed Gram-positive infection admitted in our geriatric unit from January 2007 to March 2014 were included in this study.
They all received venous injection of vancomycin. Pathogen analysis was conducted for all the patients. Their signs and
symptoms were observed before and after the treatment, as well as the clinical efficiency. And renal functions were evaluated
dynamically during the treatment. Results The course of vancomycin treatment was averagely (18 = 9)d for the 48 patients,
and the clinical efficiency was 72.92%. Among the 48 patients, 39 were infected by Gram-positive cocci in the bacterial culture
or in smear test, and a total of 50 isolated strains were obtained. The bacterial clearance rate reached 82.25% after the
vancomycin therapy. During the vancomycin treatment, 12 cases had renal toxicity, accounting for 25% of the total cases.
Univariate logistic analysis showed that pre-treatment score of Acute Physiology And Chronic Health Evaluation (APACHE) II

(OR =1.240, 95% Cl: 1.061-1.449, P = 0.007 ) , mean trough concentration of vancomycin (OR = 1.268, 95% CI: 1.066—1.757,
P =0.014), the combined use of vasopressor agent (stratified into 3 groups, receiving no, small and large doses; OR = 4.33,
95% ClI: 1.620-11.598, P = 0.0035), and the combined use of diuretics (stratified into 4 groups according to daily dose of
furosemide, that is, <40, 41-80, 81-120 and > 120mg/d; OR = 2.066, 95% CI: 1.189—3.589, P = 0.010) were risk factors for
renal toxicity in the cohort during vancomycin treatment. Multivariate logistic regression analysis demonstrated that APACHE I

score =25 points, trough concentrations of vancomycin =18mg/L, and the combined use of diuretics (furosemide =40mg/d)
would increase the risks of renal toxicity in the elderly patients. Conclusion Vancomycin is efficient in the treatment of
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severe Gram-positive infections in the elderly patients. But for them, the treatment leads to certain risk for renal toxicity, and

the pre-treatment APACHE 1l score =25 points, trough concentrations of vancomycin =18mg/L, and combined use of

diuretics (furosemide =40mg/d) are independent risk factors for the toxicity.

[ Key words] vancomycin; aged, 80 and over; severe Gram-positive infections; nephrotoxicity; trough concentrations
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Table 1 Clinical infection distribution and clinical efficiency of vancomycin (n)

Infection distribution

Clinical efficiency

P S A B U P+S P+U Total
Cured 6 2 0 0 0 1 0 9
Obvious effect 8 3 0 0 1 2 0 14
Improved effect 6 3 1 0 0 2 0 12
No effect 6 2 1 1 0 2 1 13
Total 26 10 2 1 1 7 1 48

P: pneumonia; S: sepsis; A: abdominal infection; B: biliary tract infection; U: urinary infection; P + S: pneumonia concomitant with sepsis;

P + U: pneumonia concomitant with urinary infection
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Table 2  The results of etiological examination and eradication

Pathogen Isolate(n) clearance(n) non-clearance(n) clearance rate(%)
MR Staphylococcus aureus 11 11 100
Enterococcus faecium 4 3 1 75
E. faecalis 3 3 100
E. avium 1 1 100
MR S. hominis 1 0 1 0
S. capitis 1 1 100
MR S. capitis 2 2 100
S. epidermidis 1 1 100
MR S. epidermidis 3 3 100
S. sciuri 2 2 100
MR S. haemolyticus 2 2 100
S. haemolyticus 4 4 100
S. cohnii 1 1 100
MR S. cohnii 1 1 100
Other Gram-positive cocci 13 8 5 62
Total 50 43 7 86

MR: meticillin-resistant
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Table 3 Comparison of clinical data between patients with and without nephrotoxicity

Item Patients with nephrotoxicity (n=12)  Patients without nephrotoxicity (n = 36) t P
Age(years, x*s) 85.6 +4.6 84.8+3.8 0.565 0.575
APACHE I score(xxs) 26.9+5.0 21.9+45 3.2 0.002
SCr before treatment(umol/L, x +s) 83.7+42.2 71.4+28.4 1.144 0.259
Ccr before treatment(ml/min, x +s) 459 +20.6 59.1+24.8 1.64 0.106
Con trough(mg/L, x+s) 16.4 +4.5 13.2+2.6 3.131 0.003
Vasopressor agent[n(%)] 0.139

Large dose 6 (50.0) 0 (0.0)
Small dose 0 (0.0) 8 (22.2)
Furosemide dose[n(%)] 0.315
>120mg/d 5 (41.7) 6 (16.7)
81-120mg/d 3(25.0) 2 (5.6)
41-80mg/d 2 (16.7) 8(22.2)
<40mg/d 2 (16.7) 14 (38.9)

SCr: serum creatinine; Ccr: creatinine clearance rate; Con trough: vancomycin trough concentration; large dose of vasopressor agent:
norepinephrine=0.5ug/(kg - min) or dopamine = 20ug/(kg - min); small dose of vasopressor agent: norepinephrine < 0.5pug/(kg - min) or

dopamine < 20pg/(kg - min)
3 it &
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Table 4 Univariate logistic regression analysis of risk factors leading to nephrotoxicity in the elderly patients on vancomycin therapy

Item OR 95% ClI P
Age 1.050 0.889—1.239 0.567
APACHE I score before treatment 1.240 1.061—1.449 0.007
Serum creatinine before treatment 1.011 0.992—1.031 0.258
Creatinine clearance rate before treatment 0.973 0.941—1.006 0.110
Vancomycin trough concentration 1.368 1.066—1.757 0.014
Use of vasopressor agent 4.335 1.620—11.598 0.003
Use of furosemide 2.066 1.189—3.589 0.010
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Table 5 Multivariate analysis of risk factors leading to nephrotoxicity in the elderly patients on vancomycin therapy

Item OR 95% ClI P
APACHE 1 score before treatment 50.318 3.981—636.055 0.002
Vancomycin trough concentration 86.525 2.448—3058.346 0.014
Use of furosemide 12.969 1.484—113.345 0.021
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