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Chapter IV

Results

1. Optimum serum sampling time of once-daily gentamicin
dosage regimen and its relatively reference concentration for

monitoring nephrotoxicity
1.1 Characteristics of all patients

Fifty admitted patients who met the criteria in this study were monitored.
Table 4.1 lshowed the characteristics of patients. Eightgen and Thirty-two of the
patients were hospitalized for the general medical service and the general surgical
service in Rajavithi Hospital , respectively. The patients were 25 men and 26 women,
their mean age was 49.8 + 17.9 years (range, 18 - 87 years). The mean dosing weight
of the patients was 53.3 + 7.6 kilograms {range, 40 - 73 kilograms). The mean initial
serum creatinine was 0.9 + 0.2 mg/dl {range, 0.5 - 1.4 mg/dl) and the mean initial
estimated creatining clearance was 72.4 + 25.9 mi/min (range, 27.4 -128.8 mi/min).

The presbribed doses of once-daily gentamicin by physicians ranged from 120
to 240 mg/dey (2.5 - 5.6 mg/kg/day) with the mean value of 210.8 + 39.8 mg/day
(3.97 &+ 0.88 mg/ko/day). The doses of twenty-four (48%) paﬁents were prescribed
according to the nomogram. Fifteen (30%) and eleven (22%) patients were prescribed
with the doses which were higher and iower than 10% of the recommended doses
according tb the nomogram , respecfive[y.

The median duration Qf gentamicin therapy was 6 days {range, 4 - 15 days).
The percentages of patients as classified by the duration of gentamicin therapy were

as follows: 4 to 5 days, 34% : 6 to 7 days, 26% ; 8 to 10 days, 24% ; 11 to 14 days,



12%: > 14 days, 4%. Fourty percent of the patients received 8 or more days of

therapy.

Table 4.2 displayed some clinical status of the patients which may affect the
clinical responses of gentamicin therapy.Twelve patients 'had initial serum potassium
levels below 3.5 mEg/L and nine patients had initial serum magnesium levels below
1.7 mg/dl. Six patients had diabetes mellitus , eight patients met the criteria of liver
dysfunction , and four patients met the criteria of volume depletion.None of the
patients got shock , or concurrent used other nephrotoxic agents ie. amphotericin B,
cisplatin , cyclosporin, furosemide more than 160 mg/day , radiocontrast, vancomycin. .

Table 4.3 displayed the indication of treatment and clinical responses of the
patients. Thirty-eight patients met the criteria for favourable clinical efficacy and |
twenty-seven patients met the criteria for favourable bacteriological efficacy. The
bacteriological efficacy could not evaluated in 13 patient_s since they had no positive
culture at the start of therapy.

" The criteria indicated the development of nephrotoxicity was serum creatinine
increased for more than or équal to 0.5 mg/dl. from the initial value. in this study ,
Four patients {8%) showed nephrotoxicity. The changes in serum creatinine levels ,
serum potassium levels and serum magnesium [evel from the initial values of the
patients in the nephrotoxic group and non-nephrotoxic group are shown in table 4.4A ,
4,4B and 4.4C . The four nephrotoxic patients had serum creatinine levels increased
accordihg to the criteria after the last day of treatment,i.e., at the tenth day, the
fourteenth day , the seventeenth day, and the twentieth day after the starting of
gentamicin treatment. All nephrotoxic patients were hypokalemia during the treatment.
Three of them had serum potassium levels decreased equai to 3.5 mEg/L since the
seventh day of the treatment , one of them had initial serum potassium leve! lower

than the normai range. All nephrotoxic patients were also hypomagnesemia , the



23

serum magnesium levels of three patients in nephrotoxic group decreased lower than
1.7 mg/dl since the tenth day of the treatment , one of them had initial serum
magnesium level less than the normal range.

Comparison of nephrotoxicity and clinical efficacy bétween patients not using
doses according to the nomogram with patients using doses according to nomogram

found no significant differences (P > 0.05), as shown in Table 4.5 and 4.6.



Table 4.1 Characteristic of all patients
NO.] Ward 1 SEX | AGE |Dosing Weight| SCr CiCr Dose Dose [Duration
(year] kg | tmgich | mtymin) {imesday) |imgia/day| iday)
1| med. m 20 60.0 10 100.0 240 40 9
2* | maed. m 43 50.0 08 1123 240 48 9
3*| surg. m 63 60.0 13 66.7 240 40 6
4* | med. f 70 47.0 08 432 120 26 2
6 { surg. 72 410 13 268 120 2.9 6
6" | surg. 51 620 10 84.3 200 38 7
7* | med. f 41 £6.0 0.5 1285 240 44 9
8 surg. f 48 400 0.8 54.3 180 46 B
9* | med. f 28 440 0.7 83.1 200 45 6
10*] med. f 29 515 07 107.6 240 42 10
11*{  med. f 37 68.0 0.9 88.2 180 31 5
2] sug. | f 28 490" 09 | 809 240 49 7
13*|  med. f 32 61.0 1.0 65.0 240 47 7
144 surg. f 47 63.4 0.8 87.0 240 38 6
16%| surg, f 44 66.0 08 77.9 240 44 7
16*] surg. m 45 73.0 0.8 120.4 240 33 L]
17 med. | m | 62 670 11 66.9 200 3.0 5
18*| med. f 35 61.0 1.1 70.2 200 39 8
19 sug | ¢ 56 64.0 - 08 66.9 240 44 4
20* | surg, f 82 400 10 274 120 3.0 12
21*{ med. f 34 480 08 76.1 240 5.0 6
22* med. m 69 54.0 0.7 76.1 240 44 10
23*| med. i 3 47.0 0.6 116.5 240 5.1 4
24*| med, f 52 470 08 69.8 200 43 B
26 | surg. m 2 53.0 1.0 876 240 45 1
26*| surg. m 48 59.0 1.1 68.5 240 41 6
27 aurg. m 59 57.0 1.1 58.3 240 42 12
281 surg. f 19 430 0.7 87.7 240 5.6 9
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cd .
NO.| Ward WSEX AGE {Daosing Weight} SCr CiCr Dose Dose - jDuration
{year) (Ko} (mg/dh | (mi./min} | img/day) limp/kgiday)| (day)
29 surg. m 40 52.0 09 80.2 240 4.6 5
30| surg. m 86 62.0 1.1 66.5 240 359 8
31*] surg m n 456.0 0.9 47.8 180 40 5
32%] surg. i 19 56.0 11 733 240 43 8
33*] med. f 36 49.0 0.7 86.9 180 37 14
34* ] surg. H 66 58.8 0.8 66.1 240 4.1 15
3B surg. m 66 B6.0 14 41.1 180 32 B
36 surg, m 46 b8.0 1.0 757 240 4.1 [
37') surg. m 44 60.0 1.2 £6.7 240 4.0 1
38*| surg. m 76 66.0 1.2 40.7 180 33 16
38 surg. m 0 48.0 1.1 42.4 180 38 12
40 suTg. f 87 61.0 1.0 382 180 29 5
41" surg. f 42 48.0 0.9 69.4 200 42 &
42*1 med. f 70 40.0 0.8 4.3 180 4 B
43*] med. f 77 43,0 07 45.7 120 28 4
44 surg. m 39 64.3 07 128.8 240 37 4
46 surg. f 34 62.0 1.1 705 240 3.9 10
48 | surg. m &8 49.0 0.9 62.0 240 49 9
47%] surg. m 69 §1.0 1.0 50.3 180 35 6
48*] surg. m 46 €6.0 09 94.3 240 37 6
491 surg, m 44 67.0 08 1266 240 42 5
50*] med. m 81 49.0 1.0 40.2 120 25 4
Mean] med=181 =25 | 49.88 53.3 09 7242 2108 397 7.42
SD Jsurg=32) m=25] 17.98 7.68 0.20 26.88 3984 0.68 2,96
{Rangs) {18-87) (40-73) 0.51.4) | (27.41288) (120-240)} (2.566) | (415
Meant med=17 | =21 52.8 B2.8 09 68,5 210 4.0 7.7
SD* | surg.=20]| m=16 18.7 6.7 0.2 24.1 39.1 0.7 34
{Range)* (18-82) {40-73) (0.5-1.3) {(27.4128.5)] (120-240)| (2568 | {415}

L ]

: Data of patient with documented infection .



Table 4.2 Clinical status of patients
NO.! Nephro- | Hypokalemia | Hypomagnesemia] DM. Liver | Shock | Volume
toxicity | before Tx. before Tx. dysfunction Deplétion

1 NO | NO NO NO | NO NO { NO
2] NO YES NO NO NO NO NO
31 NO NO YES YES | NO NO NO
4| NO NO NO NO NO NO [ NO

5] NO NO YES No| No | No | NO
6| NO NO NO YES | NO NO NO
71 NO YES YES NO NO NO | NO
8| YES YES NO NO | YES NO | NO
9] NO YES NO NO | YES NO | YES
10| NO NO NO NO | YES NO NO
11| NO YES NO NO NO- | NO NO
12{ NO NO NO NO NO NO NO
13| NO YES NO NO NO NO NO
141 NO YES NO NO | NO NO | NO
15| NO NO NO NO NO NO NO
6] NO NO NO NO | _NO NO NO

17} NO NO NO NO NO NO NO
18] NO NO NO NO | -NO NO- |- NO
19] NO NO NE No | NO NO | NO
20{ NO YES YES NO NO NO NO
211 NO NO YES NO | YES NO | YES
221 NO YES NO NO | ‘NO NO NO
23{ NO NO NO NO NO NO NO
241 " NO NG NO NO | YES NO | NO
25| 'NO NO NO NO NO NO NO




CONMiINed

NO.| Nephro- | Hypokalemia | Hypomagnesemia] DM. Liver Shock | Volume
toxicity | before Tx. before Tx. dysfunction Depletion
26 NO NO NO NO YES NO NC
27 NO NO YES NO NO NO NO
28 NO NO NO NO NO NO NO
29 NO NO NO NO NO NO NO
30 NO NO NO YES NO NO NO
K} NO NO YES NO YES NO NO
32 NO NO NO NO NO NO NO
33 NO NO NO NO NO NO NO
341 YES NO YES YES NO NO NO
35 NO NO NG NO NO NO NO
36 NO NO NO NO NO NO NO
371 YES "NO NO NO NO NO NO
38| YES NO NO NO NO NO YES
39 NO NG .NO NO NO NO NO
40 NO YES NO NO NO NO NO
41 NO NO NO NO NO NO NO
42 NO YES NO NO NO NO NO
43 NO YES NO YES | NO NG NO
44 NO NO NE NO NO NO NO
a5 NO NO NO NO | No | NO | NO
46 NO NO NC NO NO NO NO
47 NO NO YES NO YES NO NO
48 NO NO NO - YES NO NO NO
49 NO NO NO NO NO NO YES
50 NO NO NO NO NO NO NO
Total 4 12 k] 6 8 0 4

NE : Not Evaluste

27



Table 4.3 Indication and clinical responses of patients
NO. Indication Favourable Favourable |Nephrotoxicity
clinical efficacy|bacteriological efficacy

1* |Pneumonia + Bacteremia No No No
2* |Empyema lung No No No
3* lAbscess at right foot Yes Yes No
4* UTI Yes Yes No
5 |Duodenal obstruction Yes NE No
6* Wound Yes Yes No
7* {UTl Yes Yes No
8 |Obstructive jaundice No NE Yes

- 9* |UTn Yes Yes No
10* 1UTH Yes Yes No
11* JUTi No No No
12* JAcute Cholecystitis Yos Yes No
13* JUTI + Bacteremia Yes Yes No
14* jAcute Cholecystitis Yes Yes No
15* [Empysma Gall bladder Yes Yes No
16* |Abscass Yes Yes No
17 |Febrile Neutropenia Yes _NE No
18* JUT ; Yes Yas No
19 |Appendiceal Abscess > Yes NE No
20* |Bacteremia Yes Yes No
21 {UTl Yes Yes Ne
22* |Pneumonia No Ne No
23* |uTt No No No
24* IUTi Yos Yos No
25 |Burn Yes NE No
28* |Pefianal abscess Yes Yes No
27 |Esophageal obstruction Yes NE Ne
28* 1Acute pancreatitis No No No




..........

T&“Ti Indication Favourable Favourable Nephrotoxicity]
clinical efficacy|bacteriological efficacy

29 |DU. perforate Yes NE No
30* jCelluittis Yes Yas No
31* {Empyema Gall bladder Yes Yes No
32* |Intrasbdominal abscess Yes Yes No
33* |[Empyema lung Yes Yes No
34* (Cellulitis Yea Yes Yes
35 {Cholecystitis Yes NE Ne
36 [Cholangitis Yes NE No
37* |Cellulitis No No Yes
38* |Wound + Bacteremia Yes Yes Yes
39* |Cholangitis 8 CBD stone Yes Yes No
40 [Cholangitis Yes ~ NE No
41* 1Empyema Gall bladder Yes Yes No
42* Ut Yes Yas No
43* UTl No No Na
44 [PU. perforate No NE No
45 {Cholangitis Yos NE No
46 [CBD stone ‘ Yes NE No
47* |Empyema Gall bladder Yes Yes No
48* [Caillulitis Yos Yes' No
49* |PU. perforate No No No
50* [Pnaumonia No No No
Total 38 27 4

Total* 27 T 27 3
* ; Documented infection

NE : Not Evaluate
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Table 4.4A Serum creatinine level of the patients at different days

NO. Serum Creatinine Level {(mg/dil Nephrotoxicity
Day0 Day3 | Day? | Dayt0 | Dayl4 | Day17 | Day20
1 1.0 10 1.0 0.9 1.0 0.9 - No
2 0.6 0.6 0.7 07 - - - No
3 13 1.3 1.4 1.4 - - . No
4 0.9 0.9 1.0 . - - . No
5 1.3 14 1.4 14 - - - No
6 1.0 1.1 1.0 - - - - Na
7 0.5 0.6 0.7 0.6 0.7 . - No
8 0.8 0.8 0.8 1.3 15 - - Yes
9 0.7 1.1 1.0 - . - - No
10 0.7 0.7 0.8 0.7 . - - No
1 0.9 08 0.7 - . -l - No
12 09 L1 09 - - - - No
13 Lo | 09 0.8 - - - . No
14 0.3 0.7 0.9 1.0 - -1 - No
5 | o8 [ o7 | o7 - - |- . No
16 0.8 038 0.8 08 - - - No
17 L1 i.1 L0 - - - - No
18 1.1 1.0 1.0 0.9 - - B No
19 038 08 - - - - - No
20 1.0 09 .| o9 - 09 0.9 - - No
2 0.8 0.8 08 - - - . Ne
22 0.7 0.8 0.8 0.8 - - - No
23 0.5 0.5 0.6 . - . . No
24 0.8 09 0.8 - - - - No
25 1.0 1.0 1.0 07 0.6 . . No




continued
NO, Serum Creatinine Level {mg/dl Nephrotoxicity
Day0 Day3 Day? | Day10 | Day14 | Day17 { Day20

28 1.1 1.0 0.8 0.9 - - - No
27 1.1 1.1 1.1 1.1 1.0 - - No
28 0.7 0.9 0.6 0.6 0.6 - - No
28 0.9 0.9 0.8 - - - . No
30 1.1 10 1.0 0.9 - - - No
31 - 09 1.0 0.9 1.0 - - - No
32 1.1 0.7 0.5 0.5 > . - No
33 0.7 0.7 0.6 0.7 0.6 - - No
34 038 0.8 0.8 0.7 1.0 1.8 23 Yes
35 14 14 1.4 - - - - No
36 1.0 11 - 2 2 . - No
37 | 12 1.2 1.1 1.1 18 2.1 - Yes
38 1.2 1.2 1.5 12 1.2 13 17 Yes
39 L1 1.1 0.8 1.0 L1 . . No
40 1.0 1.0 1.0 1.1 - - - No
41 | 09 | 10 | o9 4 , X . No

- 42 0.8 1.0 - - - - - No
43 | 07 | os 0.9 11 - . . No
44 0.7 0.7 - L - - - No
45 |08 | 08 | 1.1 11 . No
- 46 0.9 1.0 1.0 1.0 - - - No
47 1.0 1.1 0.9 - - - - No
48 0.9 09 |- 09 0.9 0.8 . - No
43 0.6 0.6 0.6 - - - - No
50 1.0 1.0 - - - - - No
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Table 4.4B Serum potassium levels of the patients at different days
NO. Serum Potassium levels (mEg/L) Nephrotoxicity
Day0 | Day3 | Day7 | Day10 | Day14
1 3.5 26 | 37 37 | 35 No
2 - 34 5.1 3.5 37 - No
3 39 4.2 49 - - No
4 44 | 57 | 52 - - No
5 4.3 49 4.1 - . No
6 38 34 36 - - No
7 33 33 43 4.4 - No
8 34 3.1 3.3 31 - Yes
9 33 37 - - - No
10 46 35 45 38 - No
1" 34 42 4.2 - - No
12 43 38 | 37 - - No
13 33 | 34 | a1 - - No
14 31 52 43 5.2 - No
15 47 33 5.1 - - No
18 5.3 43 48 - - No
17 3.7 43 40 - 36 No
18 44 39 38 4.2 - No
19 40 41 . . - No
20 29 35 3.7 38 - No
21 37 34 | 32 - - No
22 34 38 39 3.8 - No
23 4.1 47 3.7 99 - No
24 37 38 35 99 - No
25 36 4.0 44 41 - No

n



NO. Serum Potassium lovels (mEq/L) Nephrotoxicity
Day0 Day3 Day? | Day10 | Day14
26 38 32 30 - - No
27 42 35 4.7 53 - No
28 38 35 35 35 - No
29 4.0 39 42 - - No
30 4.0 3.7 36 - = No
A 40 32 3.6 - - No
32 43 38 37 - - No
33 44 39 338 42 36 No
34 45 3.7 35 29 26 Yes
35 4.1 37 4.4 - - No
36 39 4.2 45 - - No
37 | 46 | 37 | 35 | 31 | 27 Yes
38 41 33 35 27 3.1 Yes
39 4.8 3.7 3.7 44 46 No
40. 26 42 38 4.1 - No
41 47 | 35 | 50 - . No
42 3.2 3.4 35 - - No
43 30 4.1 - 4.9 - No
44 38 | 36 - - . No
45 4.2 3.5 4.3 42 - No
46 5.2 99 4.1 41 - No
47 4.0 32 36 - - No
48 40 | 36 | 40 - - No
49 4.3 3.2 3.5 - - No
50 | 39 | 37 - - - No
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Table 4.4C Serum magnesium levels of the patients at different days
NO. Serum Magnesium levels (mg/dl} Nephrotoxicity
Day0 | Day3 | Day7 | Dayl0 | Dayls

1 18 1.8 1.7 1.7 1.7 No
2 18 | 18 | 18 | 17 - No
-3 1.6 1.5 1.6 - - No
4 19 20 29 - - No
5 13 1.3 15 - - No
6 1.8 1.8 18 - - No
7 1.5 1.5 1.8 21 - No
8 1.7 1.7 1.7 1.5 - Yes
9 25 27 - - . No
10 20 21 2.2 23 - No
1 1.7 1.7 1.7 - - No
12 19 1.9 1.8 - - No
13 1.8 1.7 18 . - No
14 i8 18 1.7 1.8 . No
15 [ 23 23 24 - - No
16 20 2.0 1.9 - - No
17 1.8 18 1.7 - - No
18 1.9 1.9 1.8 2.1 1.9 No
19 - - - - - No
20 1.5 14 1.6 1.6 - No
21 | 14 14 14 - - No
22 19 2.2 22 22 - No
23 19 | 18 | 18 . - No
24 18 18 18 - - No
25 1.7 22 22 _2.0 - No

4



NO. Serum Magnesium levels (mg/dl) Nephrotoxicity
Day0 Day3 Day? | Day10 | Dayl4
26 18 18 1.8 - - No
27 1,1 1.8 26 34 - No
28 20 20 18 2.1 - No
29 18 18 19 - - No
30 1.7 18 | 18 - - No
31 1.6 1.6 1.5 - - No
32 19 1.9 1.8 - . No
33 1.9 1.9 18 2.1 19 No
34 18 16 1.6 1.3 1.5 Yes
35 1.8 18 1.8 - - No
38 18 " 18 - . No
37 1.7 1.7 1.7 1.6 14 Yes
38 18 1.9 1.8 1.5 1.5 Yes
39 19 1.9 22 | 22 2.2 No
40 1.9 1.9 1.9 2.1 - No
Y 22 2.2 22 - - No
42 17 1.7 18| - - No
43 22 1.7 - 1.8 . No
44 18 1.9 - - - No
45 2.2 2.4 24 24 - No
46 20 . 1.9 . - No
47 1 18 1.5 15 - - No
48 1.9 1.8 19 . - No
49 1.7 1.8 20 - - No
50 19 1.9 - . - No
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Table 4.5 Comparison of the nephrotoxicity between patients not using doses according to

the nomogram and patients using doses according to nomogram

Dose of gentamicin Nephrotoxic | Non-nephrotoxic P
Totain =4 Total n = 46
Higher than the nomogram 2 13 0574
According to the nomogram 2 22 1.000
Lower than the nomogram 0 " 0.563

) By Fisher's exact test

Table 4.6 Comparison of the clinical afficacy between patients not using doses according to

the nomogram and patients using doses according to nomogram

Dose of gentamicin Favourabie Unfavourable P.
clinical efficacy | clinical efficacy
Total n = 38 Total n =12
Higher than the nomogram 14 1 0.079
According to the nomogram 17 7 0.624
Lower then the nomogram 7 4 0.424

) By Fisher's exact test
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1.2 Optimum serum sampling time and its relatively reference

concentration for monitoring nephrotoxicity

After starting once-daily gentamicin treatment for 3 days , 3 ml. of blood
samples for determination of serum gentamicin concentration were obtained
sequentiglly from all pati'ents at1hr.,2hr., 6hr., 8hr and 24 hr. after beginning of
gentamicin IV.infusion.

Table 4.7A and 4.7B showed the serum gentamicin levels at different time.
points of nephrotoxic patients and non—nephro'toxic patients , respectively. The serum
gentamicin levels at 24-hr after starting infusion of 41 (82%) patients were less than
0.3 mg/L which too low to be detacted by the TDx assay. The highest concentration
found at 24-hr was 1.6 mg/L.

| Figure 4.1 and table 4.8 showed comparison of the mean concentrations at
different time point between nephrotoxic and non-nephrotoxic groups. The 2-hr, 6hr
and &hr serum gentamicin levels in the nephrotoxic group were all significantly higher
than the non-nephrotoxic‘ group. The 24-hr serum gentamicin level could not be
compared since only 9 out of the 50 patients inciuded in this study had their serum
levels which were still detectable at 24 hours. Among these 9 patients , 3 of them
showed nephrotoxicity. '
’ ~ Figure 4.2 - 4.6 displayed the percentage of nephrotoxicity in different patient
groups classified by serum gentamicin levels at each time points. The percentage of
nephrotoxicity was higher in patients with higher serum gentamicin level at 2-hr , 6-hr
. &-hr and 24-r, -

Table 4.9 - 4.12 showed percentages of patients showing nephrotoxicity and
not showing nephrotoxicity with different 2-hr ,'6-hr , 8-hr , 24-hr serum gentamicin
levels, respectively, The serum gentamicin levels were examined to determine for the

minimum concentration that would cause a patient to develope nephrotoxicity.
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The 6-hr serum gentamicin levels of less than 5.0 mg/L and less than 3.0
mgfl. provided the percentages of patients showing nephrotoxicity significantly
different from the higher serum drug levels at P= 0.005 and P= 0,021, respectively.
Two {4%) of the patients with a 6-hr serum gentamicin level of less than 5.0 mg/L
showed nephrotoxicity while none of the patiehts with 6-hr serum gentamicin leval of
iess than 3.0 mg/L showed nephrotoxicity.

| The 8-hr serum gentamicin levels of less than 2.5 mg/L and less than 2 mg/L
provided the percentages of patients shoWing nephrotoxicity significantly different from
the higher serum drug levels at P= 0.049 end P=0.01, respectively . And none of the
" patients with a B-hr serum gentamicin level of less than 2.0 mg/lL  showed
nephrotoxicity . |

The 24-hr serum gentamicin levels of less than 0.3 mgflL provided the
percentage of patients showing nephrotoxicity significantly different from the higher
serum drug levels , one {2%) of the patients showed nephrotoxicity.

The influence of other clinical factors on nephrotoxicity was also examined as
shown in table 4.13. The mean sge , baseline serum creatinine level , baseline
creatining clearance and daily dosage of the patients in the nephrotoxic group were
not signiﬁmnﬂy different from the patients in_the non-nephrotoxic group. Using a
univarigte analysis , the only other significantly clinical factor besides serum
gentamicin levels that showed statistically significantly different between the patients
in the nephrotoxic and non-nephrotoxic groups was the duration of treatment. The

longer duration of treatment showed‘a higher nsk of developing nephrotoxicity.



Table 4.7A

of nephrotoxic patients

The serum gentamicin levels at differant sampling times

NO. Cp1 Cp2 Cp6 Cp8 Cp24
(mg/t) {mg/L) {mg/L) img/L) {mg/L)
] 1.4 7.4 3.3 2.3 <03
34 12.0 8.7 38 27 0.4
37 1.3 9.0 5.1 38 0.6
38 140 126 6.5 5.1 1.4
mean 12.2 9.4 4.7 3.5
SD 1.3 22 i4 13
{rangel | (11.3-14.0) { (7.4 - 126} (3.3 -65 )y 23-51) j(«03-14)




Tabie 4,78 The serum gentamicin levels at different sampling times
of non-nephrotoxic patients

NOC. Cpt Cp2 Cp6 Cp8 Cp24
{mg/L) {mg/L) {mg/L} {mg/lL} {mg/L)

1 87 59 16 0.8 <03
2 89 6.0 22 1.1 <0.3
3 13.1 9.9 45 34 <0.3
4 8.6 79 47 3.6 0.7
5 10.2 8.1 48 35 0.5
6 10.3 8.1 1.8 1.1 <0.3
7 10.3 8.4 4.1 35 04
9 129 79 25 1.7 <03
10 136 78 16 0.7 <03
1 10.5 53 16 1 <03
12 136 73 . 16 0.9 <0.3
13 128 6.2 23 1.3 <0.3
14 11.3 7.2 1.7 09 <0.3
15 8.1 46 1.0 06 <0.3
16 7.7 44 1.2 06 <03
17 11.8 9.4 3.0 23 <03
18 12.2 6.5 1.5 04 <03
19 16.4 10 3.1 1.9 <03
20 8.6 65 2.9 1.9 <03
21 131 9.5 3.1 1.7 <03
22 10.8 6.8 2.1 1.4 <03
23 9.2 5.5 15 0.9 <03
24 14,2 - 10.1 3.7 24 <0.3
25 1.1 7.3 1.3 0.6 <03




NO. Co1 Cp2 Cpb Cp8 Cp24
(mg/L) fmg/L) (mg/t) {mg/L) {mg/L)

26 9.1 5.9 18 1.2 <03
27 11.4 7.1 38 25 <0.3
28 123 75 1.7 16 <03
29 136 79 1.2 05 <03
30 115 - 85 39 29 <03
3 0.1 66 23 18 <03
32 123 85 . 14 0.7 <03
3 120 6.3 14 08 <03
3 10.1 7.8 42 3.2 05
36 118 6.8 13 06 <0.3
39 134 8.4 33 2.1 <0.3
40 148 9.7 41 32 05
41 125 7.4 1.8 1.1 <03
42 115 9.1 4 33 <03
43 65 6 41 37 16
44 75 5 1.1 05 <03
45 12.8 8.4 3 1.8 <03
46 8.8 6 2.1 1 <03
47 96 71 2.5 1.9 <0.3
48 65 5 19 1.1 <03
49 104 64 22 12 <03
50 8.1 47 2 14 <03
mean 10.9 71 25 1.7
sD 23 15 1.1 1.0

frange) | (6.1-164) | W.4101) | (1047 | 0537 | (<03-186)

41
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Table 4.8 Comparison of the mean concentrations at different time point between

nephrotoxic and non-nephrotoxic groups.

Concentration facfor Nephrotoxic Non-nephrotoxic P.
=) in = 46)
1-hr serum gentamicin level 122 + 1.3 10.9 £ 2.3 0.292
2-hr serum gentamicin level 94422 71415 0.007
&-hr serum gentamicin level 47 + 1.4 28+ 11 0.001%
g-hr serum gentamicin level 35+ 13 1.7+1.0 0.001

By 1-test
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Table 4.9  Percentage of patients showing nephrotoxicity and not showing

nephrotoxicity with different 2-hr serum gentamicin levels

2- hr serum gentamicin levals Nephrotoxic | Non-nephrotoxic P'
Total n = 4 Total n = 46
< 11.0 mg/L  (n= 48) 3 (6%) 46 (94%) 0.08
<10.0 mgllL (n=47) 3 {6%) 44 (94%) 0.225
< 80mgll (n=41) 2 (5%) 38 (856%) 0.144
< 80mglL (n=35) 1 (3%) 34 (97%) 0.075
< 70mg/l  (n= 22) 0 22 (100%) 0.121

) By Fisher's exact test

Table 4.10  Percentage of patients showing nephrotoxicity and not'showing

nephrotoxicity with different 6-hr serum gentamicin levels

6 hr serum gentamicin levels Nephrotoxic Non-nebhrotoxic P.
: Total n .= 4 Total n = 46
< 6.0 mg/l. (n= 49 3 (6%) 46 (94%) 0.08
<50 mg/L {n= 48) 2 (4%) 46 (96%) 0.005
<4.0mgh (n=40) 2 {5%) 38 (95%) 0.174
<3.0mg/L (n=30) 0 30 {100%) 0.021

By Fisher's exact test
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Table 4.11  Percentage of patients éhowing nephrotoxicity and not showing

nephrotoxicity with different 8-hr serum gentamicin levels

8 hr serum gentamicin levels Nephrotoxic Non-nephrotoxic P
Totaln=4 Total n = 46
< 4.0 mg/L (n=49) 3 (6%) 46 (94%) 0.08
< 3.5 mglL (n= 44) 2 (5%) 42 (95%) 0.06
<3.0mgll (n=40) 2 (6%) 38 (85%) 0.174
<25 mgl {n=37) 1 {3%]) 36 (97%) 0.049
<20mgll in=233) 0 33 (100%) 0.010

) By Fisher's exact test

Table 4.12  Percentage of patients showing nephrotoxicity and not showing

nephrotoxicity with different 24-hr serum gentamicin leveis

24- hr serum gentamicin levels | Nephrotoxic | Non-nephrotoxic P
Totain =4 Total n = 46
< 1.5 mgll (n=49) 4 (8%) 45 {92%) 0.92
< 1.0 mglL (n= 48) 3 (6%) 45 {94%) 0.185
<05 mglL (n=43) 2 (5%) 41 (95%) 0.089
<03 mglL (n= 41) 1(2%) 40 {98%) 0.016

By Fisher's exact test .
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Table 4.13 influence of various clinical factors * on nephrotoxicity
Pararmeter All Patients | Nephrotoxic {Non-nephrotoxic | F
{n = 50) in=4) {n = 46)

Age {yr. 499« 1795825 + 1493] 49.15 1 1817 | 0.337°
Baseline serum creatinine {mg/di) 09+020] 10+023 091 + 0.20 0.383"
Baseline creatinine clearance (mi/min) | 72.4 + 269 | 56.7 £12.0 | 73.78 + 264 0.208"
Daily Dosage (mg/kg/day) 397407 | 397405 | 397:07 |oge8
Duration of treatment (davsf 74+3 123 + 34 7+25 0.000°
Female gender 25 2 23 100 °
Hypokalemia before freatment 12 1 1 100°
Hypomagnesemia before treatment 9 1 8 057 °
DM 2 1 5 041°
Liver Dysfunction 8 1 7 051 °
Volume depletion 4 1 3 029 °

L . . T . .
For continuous variables,the mean 4+ SD is given ;for dichotomous variabies.the absolute

number of patients is given.
b
t-test.

i Fisher's exact tost
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2. Optimum serum sampling time of once-daily gentamicin
- dosage regimen and its relatively reference concentration for

monitoring efficacy
2.1 Characteristics of documented infected patients

Of the 50 patients who receieved gentamicin included in this study , a total of
37 patients had been proven of getting bacterial infection. From table 4.1 , the
documented infected patients were 16 men and 21 women , their méan age wss
52.8 + 18.7 years (range, 18 - 82 years). The mean duration of gentamicin therapy
was 7.7 + 3.4 days (range, 4 - 15 days).

Sites of infection and causative microorganisms were listed in table 4.14 and
4.15. Urinary tract infection was the most common infectious disease found in the
patients -, followed by intraabdomina! infection and skin or soft tissue infection, The
primary site of infection could not be identified for one patient. Most of the cultured
microorganisms were-aerobic Gram-negative rods. Some. patients showsd more than
one site of infection and several causative microorganisms.

Table 4.16 ghowed the concurrent antimicrobial agents used. Most patients
also received concurrent antimicrobial agents such as metronidazole , penicillin |
ampicillin , clindamycin , cloxacillin. Only eight patients (21.6%} received gentamicin as
the single antimicrobial agent. Seven patients (18.9%) used 2 concurrént antimicrobial
agents, one was metronidazole while the other was Gram-positive sensitive
antimicrobial agent.

Table 4.3 displayed the indication of treatment and clinical responses of the
patients,The clinical efficacy was defined as favourable if there was dclinicsl
improvement with resolution of symptoms of infection , a normal body temparature

(37.6°C) for at least 48 hours , and a normal leucocyte count or a 16% or more
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decreased in leucocyte count. The bacteriologic efﬁcacy‘ was ‘determined by follow up
cultures after discontinuation of the antibiotic therapy. If the post-therapy culture was
negative , of no specimens for follow-up. culture were available (ie. no sputum in case
of respiratory tract infection ,or no pus in patients with the skin or soft tissue
infection) , the patients would be determined as having a favourable bacteriologic
efficacy. Twenty - seven (73%) of the infected patients fulfilled the criteria for both
favourable clinical efficacy and favourable becteriologic efficacy. Among these 37

patients, three of them developed nephrotoxicity.



Table 4.14 Site of infection

Site of infection

No. of patients (%)

Lower respiratory tract infaction 5 (13.5%)
Abdominal infection 10 27.0%)
Urinary tract infection 12 {32.4%)
Skin/soft tissue infection 9 (24.3%)
Bacteremia 4 (10.8%)

Table 4.15 Causative microorganisms isolatad from site of infection

Microorganisms

No. of patients (%)

Gram-negative Organisms

Enterobacter species 4 (10.8%)
Escherichia coli 17 (46.9%)
Kiebsiella specios 6 (16.2%)
Proteus species 12.7%)
Pseudomonas species 3 (8.1%)}
Other 318.1%)
Gram-positive Organisms
Enterococcus species 3(8.1%)
Staphylococcus aureus 3 (8.1%)
Staphylococcus epidermidis 4 (10.8%)
Streptococci 1{2.7%)
Palymicrobial infection 6 (16.2%)
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Table 4.16 Concurrent antimicrobial agents

Concurrent antimicrobial agents No. of patients (%)
Penicillin G sodium 6 (16.2%)
Ampicillin 6 (16.2%)
Ampicillin + Salbactam 2 (5.4%)
Amoxycillin + Clavulanic 1{2.7%)
Cloxacillin 38.1%)
Clindamycin 4 (10.8%)
Cefazolin 1{2.7%).
Cefuroxime - 1{2.7%)
Ceftazidime ‘ 1{2.7%)
Metronidazole 11 129.7%)
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2.2 Optimum serum sampling time and its relatively reference

concentration for monitoring efficacy

Table 4.17A and 4.17B showed the serum gentamicin levels at different time
points of the patients in favourable efficacy group and unfavourable efficacy group ,
respectively. |

In favourable efficacy group , the means of serum gentamicin fevels at 1-hr ,
2-hr , B-hr and 8-hr after starting infusion were 11.3 + 2.2 mQ/L {range, 6.5 - 14,2
mg/L) , 7.5 + 1.8 mg/L {range, 4.4 - 12.6 mg/L} , 2.7 + 1.3 mg/L (range, 1.0 - 6.5
mg/l) . 1.8 + 1.2 mg/fL (range, 0.6 - 5.1 ma/L), respectively.

' Figure 4.7 and table 4.18 showed comparison of the mean concentration at
different time points between favourable efficacy and unfavourable efficacy groups.
The 1-hr serum gentamicin level was associated significantly with efficacy at P < 0.05
while the 2-hr serum gentamicin Ievél atP < 0.1.

- Figure 4.8 - 4.12 displayed the percentage of favourable efficacy in different
patient groups classified by serum gentamicin levels at each time point. The
percentage of favourable efficacy was higher in patients with higher serum gentamicin
level at 1-hr and 2-hr.

Table 4.19 and 4.20 showad the percentage of patient showing favourable
efficacy and showing unfavourable efficacy with different 1-hr and 2-hr serum
gentamicin levels , respectively . The 1-hr serum gentamicin level of more than or
equal to 11.0 mg/L and more then or equal to 11.5 mg/L provided the pefcentagg of
patients showing favourable efficacy significantly different from the lower drug levels
(89% and 94%, respectively) while the 2-hr serum gentamicin level of mors than or
equal to 65 mg/L and more than or equal to 7.0 mg/L did (87% and 89%,

respectivély).
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The influence of the other clinical factors on response was also examined in
table 4.21. Univariate analysis showed that the patients who responded with
favourable efficacy were more likely to have a lower mean initial temparature , and
lower mean initial leukocyte count compared with the patients who did not respond
favourably. A lower respiratory tract infection and infection with Pseudomonas species

were also associated with unfavourable efficacy.



Table 4.17A  The serum gentamicin levels at different sampling times
of patients showing favourable efficacy .
NC. Cp1 Cp2 Cpb Cp8 Cp24
mgd | img/) | imgl) | (mg/l) (mg/L}
3 13.1 99 45 3.4 <0.3
4 86 18 47 3.6 07
6 10.3 6.1 18 v <0.3
7 103 84 41 395 04
9 12.9 78 25 1.7 <0.3
10 136 76 16 0.7 <0.3
12 13.6 7.3 16 0.9 <0.3
13 12.8 6.2 2.3 1.3 <0.3
14 1.3 12 3.7 0.8 <0.3
15 8.1 45 1.0 06 <0.3
16 1.7 44 12 06 <0.3
18 122 6.5 1.5 0.9 <0.3
20 8.6 6.5 29 19 <0.3
21 131 95" 31 1.7 <0.3
24 14.2 10.1 3.7 24 <0.3
26 9.1 59 1.8 12 <0.3
30 1.5 85 39 29 <0.3
31 9.1 66 2.3 1.8 <0.3
32 12.3 6.5 14 0.7 <03
33 120 6.3 14 0.8 <0.3
34 120 87 38 27 04
38 14.0 126 6.5 5.1 1.4
39 134 84 33 2.1 <0.3
41 125 74 1.8 1.1 <0.3
42 1.5 91 40 3.3 <0.3
47 96 7.1 25 18 <0.3
48 6.5 5.0 1.9 1.1 <0.3
mean 11.3 75 27 18
sD 2.2 1.8 1.3 1.2
frange) | (6.5-14.2) | (4.4-12.6)} (1.0-6.5) { (0.6-5.1) | (<0.3-1.4)
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Table 4.17B  The serum gentamicin levels at different sampling times

of patients showing unfavourable "efficacy .

NO. Cpt Cp2 Cpb Cp8 Cp24

(mg/t) | (mg/ll | (mgAl | (mg/l) { {mg/L)
1 87 59 16 | 09 | <03
2 89 6.0 22 11 | <03
1 105 | 53 16 10 | <03
22 08 | 68 2.1 14 | <03
23 9.2 5.5 15 09 | <03
28 123 | 15 1.7 18 | <03

37 113 | 90 5.1 38 0.6
43 6.5 6.0 41| 37 16
49 104 | 64 2.2 12 | <03
50 6.1 4.1 20 14 | <03

mean 95 | 63 24 1.7

sD 2.0 12 | 12 1.1

(range) }(6.1-12.3){(4.7-9.0) |(1.5-5.1} }(0.9-3.8) |{<0.3-1.6)
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Table 4,18 Comparison of the mean concentrations at different time point between

favourabie and unfavourable efficacy groups.

Concentration factor Favourable Efficacy | Unfavourable Efficacy | P
in=27) =10
t-hr serum gentamicin level 113+£22 . 95+ 20 0.028
2-hr serum .gentamicin level 75+ 1.8 63+ 12 0.067
6-hr serum gentamicin level 27 +13 24 +1.2 0.657 |
8-hr serum gentamicin (evel 18+ 1.2 1.7+ 1.1 0.729

By t-test




62

Asmowge siqemonaey Jo % B

(7/3m) sPAs upEENRS WARs Jg-T

0el < OEl-iITl 0ZI-1'11 or-1rol 00I-1'6 o618 og=>

symaped L>udyye Aqeinoan] Jo %

S[9A3] UPRUEINAE WNJIIS JY-T JUILIP YNa sjuaped ur £>edyy)d djqeanoie) jo Idejudddag 8y .uE.



63

(18m)Pad uppuEyERd unos 1q-7

001< 00l-1'6 0618 08-1'L OL19 09 =>

00

001

00T

00e

ooy

0os

009

0oL

008

006

Aawogye ofquinoaey jo o, B 001 . 001

S[9A3] URIBIUIE WIS -7 JUIALIP Ya spuaned uy Adedifja ajqeanoae) jo adejuadsad

07001

831

symaped L5wIIR qqemoas] jo o,



(Y/3m)RAs] apyABIRE W M-

SP< Sy1y 0y 9t {5 % B 2 0E97 §TIE 091 1=

sjmaped L8P qe.moAt] Jo 4

Aoeoyge SpqeINOAR Jo % R ‘ 001 001 001

S[PA3] UPRIWERINIS NI Jy-g JUSIRLIP Y4 sjuaged uj 45edy)2 Jqeanose) Jo adwjunsd OT¥ B14



(1/3um)pPAd] UpEIOU3 Wnas 1-g

£e< SETE 09T $TIT 0791 ST o'i=>

Aoeoype spqemoney Jo 9, 001 001 001

S[9A9] UPMIBIUIS UINJAS JY-g JUIRYIP Yna sjuaned uy £5edI)o ajqeanoaej Jo adeyuniag 1Ty S

008

006

L o001

spoaped £3854)9 Aqemois) Jo 9



(1/3m) PAd uppIER3 WRS X-§3

910’1 60-+0 _ £0=>

ADEOLJe IqEITOAR] JO % B

SJaA3]

UPRINAE WLS JY-§7 JUIIPIP yna syudvned ur £580y)9 sjqeanoan) Jo adejunig z1v 814

—+ 0°0F

009

06,

- 008

guaped L3e9 Jgrmoas) Jo %



Table 4.19 Percentage of patients showing favourable efficacy and showing

unfavourable efficacy with different 1-hr serum gentamicin levels

i- hr serum gentamicin ievels | Favourable efficacy | Unfavourable efficacy P
Total n = 27 Total n = 10
>= 100 mg/L  (n= 24) 19 (79%) 5 (21%) 0.22
>= 105 mg/l (n= 21) 17 (81%!} 4 (19%) 0.19
>= 11.0 mg/ll  (n=19) 17 {89%) 2 (11%) 0.024
>=11.5mgl (n=17) 16 (94%) 1 6%) 0.008

By Fisher's exact test

Table 4.20 Percentage of patients showing favourable efficacy and showing

unfavourable efficacy with different 2-hr serum gentamicin levels

2- hr serum gentamicin levels | Favourable efficacy | Unfavourable efficacy | P
Total n = 27 Total n = 10
>= 6.0 mglt (n=29) 23 (79%) 6 (21%) 0.117
><65mgl (h=23) |  20187%) 3 (13%) 002
>=7.0mglL  (n=18) 16 (89%) 2 (11%) 0.038
>=75mgl (n=14) 12 (86%) 2 (14%) 0.164
>=80mgl in=10) 9 (90%) 1 (10%) 0.220

*

By Fisher's exact test
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Table 4.21 Univariate associations between efficacy in documented infection patients and
host factors , infection site ,organism and concurrently administered antibiotic®

Factor Favourable efficacy | Unfavourable efficacy P
in=27) fn=10)
Host factor
Age 20,52 £ 17.13 46912194 0.704°
Male Sex 10 (37%) & 160%) 0.274°
Diabetes 4 (14.8%) T 1(10%) 1.000%
Initial temparature(°C) 387105 381105 0.045°
Initial leukocyte count | x 1,000 /mm3) 16,66 £ 4.7 2026 £ 8.9 0.042°
Infection site
Urinary tract 9 (33.3%) 3 (30%) 1.000°
intrasbdominal 8 (20.6%) 2 (20%) 0.884°
Skinysoft tissua 8 (29.6%) CO1{10%) 0.39%¢
Lower respiratory tract 13.7%) 4 (0% 0.014°
| Crganism
E. coli 12 (44.4%} 5 (50%) 1.000°
Staphylococcus sp, 5 [18.5%) 2 (20%) 1.000¢
Klebsialia sp. 6 (22.2%) 0 ©0162°
Enterobecter sp. 4{14.8%) 0 0.557°
Pseudomonas sp. 0 3 (30%) . 0015
Emerococcus sp. 3{11.1%) 0 0.548°
Streptococcus sp. 0 1{10%) 0.270°
Proteus sp. 1(3.7%} 0 1.000°
Agingtobecter sp, _ 0 1(10%) 0.270°
Neisseria $9. - 0 1(10%) 0.270%
Asromonas sp. 1 (10%) o 1.000°
Polymicrobial 4(14.8%) 2 (20%) 0.653°
Concurrent antiblotic
Metronidazole 9 (33.3%) 2 {20%) 0.688°
Penicillin G Sodium 4 [14.8%) 2 (20%) 0.653°
Ampicillin 6 {22.2%) 0 0.162°
Clindarmyein 2 (7.4%) ©24{20%) 0.2:1°
Cloxagilin 2 (7.4%) 110%) 1.000¢
Ampicillin + sulbactar 2{7.4%} _ 0 1.000
Amoxycillin + clavulanate 1(3.7%) 0 1.000°
Cefazolin 0 1{10%) 0.270°
Cefuroxime ' 1 {3.7%) 0 1.000°
Ceftazidime 0 ‘ 110%) 0.270°

4 For continuous variables,the mean + SD is given ; for dichotomous variables , the absolute number
of patients (percentage of patients) Is given.
© By t-test '

% By Fisher's exact test
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3. Pharmacokinetic data of the patients

Table 4.22 illustrated the pharmacokinetic data derived when'only two serum
drug concentrations at different time points were used and fitted to a one-
compartment intermittent infusion mode! (see Appendix). This is commonly used in
clinical settings. in this study, the two points were obtained at 2 hours and 8 hours
after the beginning of 30-min intravenous infusion which were expected to be long

enough for distribution equilibrium to oceur.



Table4.22 Pharmacokinetic data of the patients
NO, DW |Dose Cp2 Cp8 Kd T2 Vd Cl
(Kg) |img/day) | (mg/l} | img/L) | (per hr)] (hi} {Lkg) | {ml/min}
I 60.0 240 59 0.9 0.313 221 0.34 105.09
2 50.0 240 6.0 1.1 0.283 245 042 100.00
3 60.0 240 9.9 34 0.178 389 0.29 51.09
4 470 120 7.9 3.6 0.131 5.29 0.26 26.67
5 4.0 120 8.1 35 0.139 4.99 0.28 26.95
6 52.0 200 6.1 1.1 0.285 243 0.33 82.17
7 55.0 240 8.4 35 0.146 4,75 0.40 53.53
8 40.0 180 74 i) 0.195 3.55 0.42 54.03
9 440 200 79 1.7 0.256 2.71 0.32 60.89
10 57.5 240 7.6 0.7 0.397 1.75 0.23 85.67
11 58.0 180 5.3 1 0.278 249 0.31 84.36
12 49.0 240 1.3 09 0.349 1.99 0.31 87.33
13 51.0 240 6.2 13 0.26 2.67 042 93.70
14 63.4 240 72 09 0.347 2.00 0.24 88.44
15 55.0 240 4.6 0.6 0.339 2.04 0.44 137.69
16 73.0 240 44 0.6 0.332 209 0.35 143.21
17 67.0 200 94 23 0.235 2.95 0.19 49.32
18 51.0 200 6.5 0.9 0.329 211 | 029 80.60
19 54.0 240 10 19 0.277 2.50 0.24 59.54
20 40.0 120 6.5 19 0205 3.38 0.31 42,17
21 48.0 '240 9.5 1.7 0.287 241 0.28 63.47 -
22 54.0 240 6.8 1.4 0.263 2.63 0.36 85.83
23 47.0 240 5.5 0.9 0302 | 229 047 | 111.51
24 47.0 200 10.1 24 0.239 290 0.25 46.25
25 53.0 240 7.3 0.6 0416 1.67 0.24 89.56
26 59.0 240 59 1.2 0.265 2.62 0.38 99.21
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continued
NO. | DW |Dose | Cp2 | Cp8 Kd | Tieg | vd cl

{Kg} [img/day} | (mg/L} | {mg/L} | {per hrd] (hr) {Lkg) | tmlfmin)
27 570 | 240 7.1 25 | 0174 | 398 | 043 | 7030
28 430 | 240 7.5 16 | 0257 | 151 | 025 | 8292
29 520 | 240 7.9 0.5 046 | 387 | 038 | s59.70
30 620 | 240 8.5 29 | 0179 | 3.19 | 029 | 6426
31 450 | 180 6.6 18 | 0217 | 187 | 036 | 99.24
32 560 | 240 6.5 07 | 0371 | 201 | 024 | 7566
23 49.0 180 6.3 08 | 0344 | 355 | 038 | 6127
34 58.8 240 8.7 27 | 0195 | 468 | 030 | 43.59
35 560 | 180 7.8 32 | 0148 | 171 | 025 | 9595
36 580 | 240 6.8 06 | 0405 | 481 | 036 | 49.55
37 600 | 240 9.0 38 | 0144 | 459 | o018 | 2731
38 55.0 180 12.6 51 | 0151 | 300 | 025 | 5218
39 480 180 8.4 21 | 0231 | 375 | 027 | 39.99
40 610 | 180 9.7 32 | 0185 | 238 | 022 | 7015
41 480 | "200 74 1.1 | 0318 | 410 | 027 | 3594
42 40.0 160 9.1 3.3 | 0169 | 856 | 050 | 26.80
43 430 120 6 37 | 0081 | 180 | 047 | 129.69
44 643 | 240 5 05 | 0384 | 270 | 025 | 6883
45 620 | 240 8.4 1.8 | 0257 | 232 | 033 | 101.89
46 490 | 240 6 1 0299°] 316 | 034 | 6003
47 51.0 | 180 7.1 19 | 0219 275 | 054 | 11470
48 650 | 240 5 1.1 | 0252 § 248§ 031 | 9327
49 570 | 240 6.4 12 | 0279 | 343 | 030 | 57.84
50 480 | 120 47 14 | 0202 | 304 | 035 | 7325
Mean 533 | 211 73 1.8 | 0259 | 304 | 032 | 7325
sD 76 40 1.7 1.1 | 0085 | 125 | 008 | 2830
Min 40.0 120 | 44 05 | 0081 | 151 | 018 [ 2667
Max 730 | 240 12.6 51 | 0460 | 856 | 054 | 14321
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