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Table 1. Institutions organizing the vancomycin-therapeutic drug

monitoring study group*
Yamagata Univ. Hosp. Y. Nakagawa
Tohoku Univ. Hosp. M. Mizugaki
Tokyo Univ. Hosp. T. Iga
St. Marianna Univ. Hosp. T. Kobayashi
Showa Univ. Hosp. Y. Kuroiwa
Nippon Medical School Tamanagayama Univ.

Hosp. M. Murata
Chiba Prefectural Children’s Univ. Hosp. K. Mizuno
Saitama Prefectural Children’s Univ. Hosp. K. Hosoya
Shinshu Univ. Hosp. H. Zenda
Kanazawa Univ. Hosp. F. Ichimura
Fukui Medical School Hosp. M. Masada
Kyoto Univ. Hosp. K. Inui
Osaka Medical Center and Research Institute )

for Maternal and Child Health T. Hinoue
Kobe Univ. Hosp. K. Okumura
Hyogo Prefectural Children’s Univ. Hosp. H. Kano
Yamaguchi Univ. Hosp. A. Kamiya
Kyushu Univ. Hosp. R. Oishi
Fukuoka Children’s Hosp. A. Ichihana
Nagasaki Univ. Hosp. M. Ichikawa

*Department of Pharmacy in all institutions
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Fig. 1. Scheme of analysis of factors affecting the effica-
cy and safety of vancomycin.
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Table 2. Incidence of adverse effects

Children  Adults Elderly Total
No. of cases 53 84 111 248
" Red neck syndrome 1 1
Face flush 2 2
Rash - flare - itching 2 4 6
Fever 1 1 2
Stomatitis 1 1
Gastrointestinal system disorders 2 2 4
Tinnitus 1 1
Liver function impairment 4 6 10
Kidney function impairment 1 5 10 16
Abnormal findings in hemanalysis 1 1 2
Total 4 17 24 45
70.4% (50/71), 57.6% (57/99) 7%V, HF#EIC L & 40 Peak
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Fig. 2. Vancomycin concentrations and the concentration
profil estimated by the Bayesian method in a patient.
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Table 3. Analysis of factors affecting clinical efficacy*

Children Adults Eldery
Clinical effect 29/35 (82.9) 50/71 (70.4) 57/99 (57.6)
efficacy no effect 6/35 (17.1) 21/71 (29.6) 42/99 (42.4)
mild 2/ 3 (66.7) 8/11 (72.7) 16/26 (61.5)
Severity moderate 11/14 (78.6) 20/28 (71.4) 20/33 (60.6)
severe 16/17 (94.1) 22/30 (73.3) 21/36 (58.3)

p-value 0.2439 near 1 near 1
- pretreatment 15/17 (88.2) 16/21 (76.2)  24/32 (75.0)
no pretreatment  14/18 (77.8)  34/50 (68.0)  33/67 (49.3)

Aminoglycoside p-value 0.6582 0.5776 0.0177
cotreatment 6/ 6 (100) 10/16 (62.5) 8/13 (61.5)
no cotreatment 23/29 (79.3)  40/55 (72.7)  49/86 (57.0)

p-value 0.5610 0.5356 near 1

* (excellent + good)/no. of cases
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Table 4. Logistic regression analysis of clinical efficacy

Regressor variable

Adults (n=63)

Elderly (n=78)

coefficient S.D. p-value  coefficient S.D. p-value
Constant 1.5133 3.5554 0.0 —17.2807 5.1467 0.0
Age -0.0337 0.0346 0.3355 0.0794 0.0526 0.1363
BUN (Before) 0.6562 0.8386 0.4377 0.5383 0.8137 0.5106
Cr (Before) 0.1835 0.6162 0.7672 0.1750 0.7274 0.8107
GOT (Before) -0.7609 0.7618 0.3229 —-1.6034 0.7329 0.0324
GPT (Before) 0.2096 0.4502 0.6436 0.5790 0.6142 0.3495
Total bilirubin (Before) 0.0625 0.4317 0.8855 0.3504 0.4553 0.4444
Severity (Before) -0.0093 0.5529 0.9866 0.4526 0.3747 0.2316
Maximun daily dose 0.7594 1.0200 0.4602 0.8373 0.9462 0.3796
Total dosing day 0.0175 0.0773 0.8222 -0.0515 0.0615 0.4055
Maximun No. of daily dose 0.6438 0.7717 0.4083 -0.2019 0.4598 0.6620
Total dose —-0.0169 0.0474 0.7231 0.0534 0.0514 0.3027
Aminoglycoside pretreatment 1.9068 1.1959 0.1174 2.0611 0.8634 0.0200
Aminoglycoside cotreatment —2.3428 1.3807 0.0962 -0.9603 1.0638 0.3701
Trough concn -0.2232 0.5231 0.6715 0.2839 0.6935 0.6837

Table 5. Analysis of factors affecting incidence of abnormal laboratory findings in liver func-

tion

Children Adults Eldery
Abnormal yes 19/53 (35.8) 28/84 (33.3) 38/111 (34.2)
findings no 34/53 (64.2) 56/84 (66.7) 73/111 (65.8)
mild 0/ 5 (0.0 3/13 (23.1) 6/ 27 (22.2)
Severity moderate 5/18 (27.8) 7/31 (22.6) 12/ 37 (32.4)
severe 10/20 (50.0) 15/36 (41.7) 18/ 43 (41.9)

p-value 0.0965 0.2182 0.2354
pretreatment 11/32 (34.4) 16/59 (27.1) 28/ 76 (36.8)
no pretreatment 8/21 (38.1) 12/25 (48.0) 10/ 35 (28.6)

Aminoglycoside p-value near 1 0.0791 0.5190
cotreatment 15/45 (33.3) 21/65 (32.3) 33/ 95 (34.7)
no cotreatment 4/ 8 (50.0) 7/19 (36.8) 5/ 16 (31.3)

p-value 0.4363 0.7845 near 1
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Table 6. Logistic regression analysis of abnormal laboratory findings in liver function

Regressor variable

Adults (n=73)

Elderly (n=91)

coefficient S.D. p-value coefficient S.D. p-value

Constant -10.3511  4.0002 0.0 -4.3412 3.9156 0.0
Age 0.0751  0.0437 0.0907 0.0316 0.0445 0.4800
Cr (Before) -0.5295 0.4458 0.2394 0.3036  0.5221 0.5625
GOT (Before) -0.0172  0.4421 0.9690 -0.1012 0.3303 0.7600
Total bilirubin (Before) 0.2051 0.4417 0.6441 0.7368 0.3795 0.0556
Severity (Before) 0.9542 0.5544 0.0901 0.3501 0.3264 0.2867
Aminoglycoside pretreatment 0.4984 0.8041 0.5376

Daily dose before finding 2.0139  0.8352 0.0188 1.3126  0.6779 0.0563
Total dose -0.1653  0.0569 0.0050 -0.0681 0.0331 0.0430
Trough concn 1.0304 0.6106 0.0965 0.2527 0.4348 0.5627

Table 7. Analysis of factors affecting incidence of abnormal laboratory findings in kidney

function

Children Adults Elderly
Abnormal yes 5/53 (9.4) 15/84 (17.9)  22/111 (19.8)
findings no 48/53 (90.6) 69/84 (82.1) 89/111 (80.2)
mild 0/ 5 (0.0) 1/13 (7.7 1V 27 (3.7)
Severity moderate /18  (5.6) 5/31 (16.1) 5/ 37 (13.5)
severe 3/20 (15.0) 9/36 (25.0) 15/ 43 (34.9)

p-value 0.7644 0.4083 0.0039
pretreatment 4/32 (12.5) 11559 (18.6) 15/ 76 (19.7)
no pretreatment 121 (4.8) 4/25 (16.0) 7/ 35 (20.0)

Aminoglycoside p-value 0.6370 near 1 near 1
cotreatment 3/45 (6.7) 10/65 (154) 17/ 95 (17.9)
no cotreatment 2/ 8 (25.0) 5/19 (26.3) 5/ 16 (31.3)

p-value 0.1589 0.3127 0.3055

Table 8. Logistic regression analysis of abnormal laboratory findings in kidney function

Regressor variable

Adults (n=75)

Elderly (n=100)

coefficient S.D. p-value  coefficient S.D. p-value

Constant -11.6771  4.3300 0.0 —14.9183 5.4255 0.0

Age 0.0107 0.0452 0.8137 0.0556  0.0607 0.3627
Cr (Before) -0.9718 0.7486 0.1987 -1.9499 0.7900 0.0154
Severity (Before) 1.3622 0.8021 0.0942 1.9437 0.6556 0.0039
Aminoglycoside pretreatment -2.3942 1.5315 0.1228 0.2448 0.7478 0.7442
Aminoglycoside cotreatment 1.9001 1.5331 0.2196 0.8588 0.9583 0.3725
Daily dose before finding 2.0800  0.9605 0.0340 0.5829 0.8364 0.4876
Total dose -0.0514 0.0421 0.2259 -0.0962 0.0441 0.0317
Trough concn 1.8164  0.7987 0.0262 1.4167 0.7727 0.0700
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Fig. 3. Estimation of the rate of incidence of abnormal laboratory findings in kid-
ney function using nonparametric binary regression analysis.

Table 9. Estimated trough concentrations*® corresponding to the given rate of incidence of abnormal lab-
oratory findings in kidney function
Vancomycin alone
ith
Incidence rate All cases severity . W .
total aminoglycoside
moderate severe

(no. of cases**) 81 22 27 63 18
Adults 10% 5.0 4.2 3.8 6.6 —

15% 10.4 24.9 8.6 13.9 4.9

20% 16.5 34.8 12.9 20.9 8.0
(no. of cases**) 107 31 33 92 15
Elderly 15% 6.8 — — 11.9 —
20% 20.7 — 3.5 374 —

* ug/ml, **Estimation was based on these cases
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Statistical analysis of factors affecting efficacy and safety of vancomycin
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Factors affecting the efficacy and safety of vancomycin, which was given for treatment of methi-
cillin-resistant Staphylococcus aureus infections, were investigated. The factors of patient back-
ground, vancomycin concentration, laboratory findings, and treatment by vancomycin were obtained
from patients who were therapeutically monitored and what were statistically analyzed in relation
to the clinical results. The rates of abnormal laboratory findings in regard to liver and kidney
functions were chosen as the safety index because adverse effects on liver and kidney functions
were most frequently observed. Only pretreatment with an aminoglycoside was found to signifi-
cantly affect the efficacy in elderly patients. The daily dose was found to be significantly related
to the incidence of abnormal laboratory findings in liver and kidney. The same relation between
trough concentration and that in kidney was observed. For elderly patients, severity and total
bilirubin concentration are useful warning signals for prevention of kidney and liver impairment,
respectively. Nonparametric binary regression analysis of the relationship between trough concen-
tration and the rate of incidence of the abnormality in the kidney showed that the rate increased
with coadministration of aminoglycoside. It is possible to reduce the rate to less than 15% as
long as the trough concentration is kept below 10 ug/ml.



