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TMLE 18. Demographic Profile of Exposure Cases by Generic Category of Substance: Pharmaceuticals (Cont’d) 

Substance Implicated 
in the Exposure 

Age w) Reason 
Treated 

in Outcome’ 
Heafth- 

No. of AdV Care 
Exposures ~6 6-17 >I7 ACL 1nt Rxn Facility Nme Mtncr Moderate Mapr Dean 

Anthelmintic: piperazine 
Anthelmintic: other 
Anthelmintic: unknown 
Antiparasitic: antimalarials 
Antiparasitic: metronidazole 
Antiparasitic: other 
Antitubercular: taoniazid 
Antitubercular: rifampin 
Antitubercular: other 
Antitubercular: unknown 
Antiviral: topical 
Antiviral: systemic 
Antiviral: unknown 
Other antimicrobial 
Unknown antimlcrobial 

‘Category Total 
Antineoplustics 
Asthma Therapitfs 

Aminophyllineltheophylline 
3. 
! 

Terbutaline 
Other beta agonists 
Other 
Unknown 

‘Cffregory Total 
Cardiovascular Drugs 

Alpha blockers 
Anttarrhythmics 
Antlhypertensives 
Beta blocken 
Calcium antagonists 
Cardiac glycosides 
HydralazIne 
Long-acting nitrates 
Nitroglycerin 
Nltroprusside 
Vasodilator: other 
Vasoditator: unknown 
Vasopressors 
Other 
Unknown 

‘Category Total 
Cough and Cold Preparations 
Diagnostic agents 
Diuretics 
Electrolytes and Mnerels 

Calcium 
Fluoride 
Iron 

I Magnesium 
Potasslum 
Sodium 
Zinc 
Other 
Unknown 

‘Cetegory Total 
EyafEadNWThroat Pmparetlons 
Gastrolnteatlrtaf Preparations 

Antact& aalicytats- 
containing 

.AnlxcW other 
Antidlarrhula: nonnarcotic 
Antldbrrheala: 

%harl0xyt~etroplne 
i Antidlamhwb: $aregoric 
:. Antldiarrheek other narcotic 

Antiapaemodla: 
antlchollnergic 

. Antiaparmodlca: other 

589 
590 

44 
144 

1.051 
497 
810 

57 
14 

1 
55 

526 

di 
8 

56,230 
620 

438 53 
279 50 

31 2 
46 21 

260 132 
311 44 
304 127 

20 9 

: 
3 
0 

28 3 
151 55 

g. 
: 

3 2 
36.113 6.405 

206 31 

6,527 
7.018 

531 
324 

18 
14.416 

1.997 1.664 
5.330 954 

244 112 
205 54 

2 10 
?.i70 2.794 

9;: 
5,396 
4.985 
4.638 
1,994 

360 
691 

2,121 

Qz 
1 
4 

166 

22.3;: 
97,077 

378 
4,375 

I .748 
4.437 
4.446 

249 
864 

1,759 
1,032 

121 

14.72 
13.301 

8 2 
276 57 

2,852 457 
1,918 487. 
1,700 313 
1.025 

192 s 

1.:: 
26 

117 
3 2 

607 45 
1 0 

683 4: 
14 2 

10.583 1.685 
73.680 10,104 

192 27 
2,432 425 

1,452 100 
3,915 284 
3.120 470 

98 34 
611 

1.299 2:: 
602 77 

69 
3 ii 

11,069 1,315 
9,038 915 

2.692 2,387 145 
13.520 12,447 456 

543 413 35 

1.664 

2 

1.004 137 
206 1.3 
2oa 13 

1.756 
f2 

13.346 
2,434 

38.z 

688 316 
6 3 

10.472 1.034 
1,767 164 

29.2 2.32: 

185 
4,265 
1,803 

606 
1,216 

69 ii 

575 
556 

10 41 
75 94 

644 542 

E 
419 
446 

26 36 
7 11 
1 1 

3: 
55 

276 
21 22 
31 75 

3 6 
13 409 44.572 

372 545 

2.620 4.005 
776 6.257 
175 321 

62 277 

3.77: 10.86: 

18 

2.:: 
8:: 

4,133 
2,650 3,331 
2,606 3,388 

667 I.614 
129 270 
262 610 
477 1.830 

2:; 8;: 
0 1 
1 3 

56 153 
14 25 

10$?06 17,031 
13.039 84.630 

155 331 
1,490 3.366 

187 1,672 

ii; 
4.380 
3.569 

111 213 
263 723 
233 1.722 
337 968 

41 107 
2 7 

2.254 13,361 
3.273 12.904 

149 2,589 
595 13.312 

93 514 

506 1.331 
36 279 

6 226 

735 972 
4 9 

1.805 12&S 
491 2,038 

46 
4,466 33.7: 

9;: 3.7:: 
284 1,425 
462 390 

:: 
2 

3: 
42 

219 
15 

1 
0 
0 

224 
15 
11 

2 
7,584 

45 

1 
18 

0 
13 

173 

133: 
5 

z 
0 

21 
4 

i 
3.961 

27 

56 
203 

54 
424 

91 
440 

32 
9 
0 
8 

293 

2 
2 

12.227 
270 

2,136 
561 
167 

36 
8 

2.928 

259 
204 

17 
l? 

53: 

4.183 
2.648 

284 
68 

9 
7.192 

255 36 
173 157 

15 5 
65 38 

285 255 
126 58 

78 92 
17 14 

2 4 
0 

18 ii 
154 93 

2 1: 
2 2 

16,626 7,415 
209 151 

1.777 2.039 
2.721 1,850 

159 167 
113 47 

3 6 
4,773 4.117 

6 
16 

0 
7 

25 
6 

71 

i 

: 
14 

i 
0 

637 
24 

622 93 
144 7 

24 1 

: :, 
792 102 

5 
127 

1,124 
1,521 
1,125 

297 
82 

25: 

9: 
0 
1 

11 
5 

4.742 
10,608 

16 
a94 

6 

1:; 
111 
104 

68 
8 
4 

12 
19 
18 
0 

i 
0 

497 
1,792 

32 
103 

15 
421 

3.163 
3,131 
2,693 
1.191 

200 
269 
743 

37 
307 

-: 
50 
15 

12,238 
26,216 

140 
1,676 

0 6 
392 158 

2.229 1.166 
2,072 936 
1.926 818 

846 330 
161 78 
371 

1.113 2: 
4 

453 11: 
0 1 

14 3 
9.646 3.989 

37,301 22,631 

1 

3:: 
267 
278 
151 

13 

:i 
12 
11 

0 

6” 
0 

1.i42 
I.173 

17 
98 

64 

8:: 
22 

117 
70 
37 

4 
1 

1,178 
258 

10 
14 
61 
11 
19 

4 
23 
10 

0 
142 
133 

154 

2.z 

3: 

z’: 
18 

3,*9i: 
2.316 

517 124 
1,950 653 
1,710 9% 

68 59 
341 
623 3: 
220 243 

23 20 
3 

5.455 2.53: 
4.795 2.442 

11 
10 

184 
4 

:6’ 
23 

1 

26: 
160 

52 45 248 1.106 183 1c 
137 77 430 3.728 601 12 

13 13 45 153 33 1 

263 67 964 
16 17 94 

1 0 6 

83 8 
6 0 
0 0 

699 
2 

701 
299 

2.t; 

72 1,072 

d 2.17; 
106 596 

52 5,6Z 

724 390 
102 57 
47 51 

570 530 

3.52: 3.33; 
783 282 

54 13 
10.794 5,361 

85 

15; 
38 

2 
374 

77 10 
284 210 
146 32 
171 20 

78 

Ez 
831 

43 27 
1,136 338 

632 “106 
165 133 

0 

:, 
5 
3 

3; 
1 
0 
Q 
0 
2 

:, 

z 
1 

0 

1:: 

ii 
36 

: 
3 
1 
2 

: 

0” 
340 

86 
1 

22 

: 
23 

ii 
0 
1 

ii 
29 

5 
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Treated 
Age (VI Reason In outcome* 

SuestanceImpllcated 
In tha Exposure 

. . . 
Health- 

No.of AdV Cure 
Exposuras 46 il.17 =-I7 ACC Int 4xn Faciiity None Mhor ldodrrpta wr - 

Oral oontr8ce~tiis 
Oml hypoglycemics 
Fvogwh0 
rny70id preparations 
Other hormone 
Other hormone antagonists 
Unknown hormone or 

antagonist 
l cufugory Tot81 

~‘MlaoWmeoua Drugs 
Allopurinol 
r-dopa and related drugs 
Oiaulfimm 
Ergot alkaloids 
Homeopathic 
Methy%vglde 
Neuromuscular blocking 
Other 

‘Category Total 
Muscle Relaxants 

Cyclobenzeprine 
Methocarbamol 
Other 
Unknown 

‘cUtt?gOf)’ TOtUt 
Nurcotic Antagonists 
RUdfOphU~UCaUtiCak 
Sed8tiWHypnoticslAntipsychot~cs 

Barbiturates: long acting 
Barbiturates short acting 
Barbiturates: unknown 
Beruodlazepines 
Chlorai hydrate 
Ethchlorvynol 
Glutemimide 
Meprobamate 
Methaqualone 
Sleep adds (OTC) 
Phenothiazines 
Other 
Unknown 

‘CUtegOry Tot81 
Serums, Toxids. Vuccmes 
Stimulunts end Street Drugs 

Amphetamines 
AmyUbutyl nihites 
Caffeine 
COWlll~ 

Diet aid: 
phenylpropanoiamine 

Diet aid: 
phenylprOpanOlUmin9 and 
cutmine 

Diet aid: other, OTC 
Diet aid: other, R, 
Die1 aid: unknown 
Herotn 
LSD 
Marijuana 
Mescalin@eyote 
Phencyclidine 
Phenylpropanolamine 

look-alike drugs 
Other Mmulants 
Other h8Bucinogens 
Unknown hallucinogens 
Other street drugs 
Unknown stimulant/street 

drugs 
‘CUt~O~ Total 
Top&ala 

Acne prepamtions 
Sorb acid/bomtes 
C8lamine 
Camphor 
Camphor 8nd methyl 

WlliCyklte 

lm!3a 8.975 
1.601 

774 
3%i 

503 
151 

23.44 

263 
253 
712 
782 

1,239 

f 
6.052 
9.312 

2,754 

2.:: I 

6.42 
41 
11 

3,887 
I .885 

292~~ 
499 
257 
157 
515 

5.*E 
10,243 

I%5 
220 

54,428 
751 

4,340 
164 

5,461 
2.431 

1,915 

266 
lo6 

38 
154 
527 

1,025 
716 
263 
267 

269 
33 

3 
12 
79 

89 
16.158 

1,162 

s.sz 
7.202 

1.288 

-910 
486 

2.811 
310 

67 

2 
17,839 

179 
111 

3:: 
369 

: 
3.678 
5,379 

576 
122 
386 

3 
1,087 

2 
4 

957 
185 

4 
4.499 

138 
!4 

5: 

36: 
1.505 

242 
15 

7.989 
201 

1,468 
15 

1.224 
103 

956 

132 

z 
68 

:5 
89 
81 
14 

53 

: 
0 

25 

7 
4.366 

118 
241 

4.507 
5.811 

532 
120 
113 
240 

68 
11 

1.51: 

19 

3: 
67 
62 

: 
549 
737 

369 
119 
288 

6 
702 

2” 

379 
197 

205: 
47 
15 

:; 

7; 
1.13! 

134 
32 

4.811 
so 

1,124 

2.1:: 
187 

373 

62 
12 

4 
29 
20 

420 
195 

ii 

60 
5 
I 

2: 

30 
4.825 

176 

2;: 
335 

76 

3 
3,933 

1% 
618 
313 
194 

0 

1,77: 
3.101 

1.786 
675 

2.010 
45 

4.516 
36 

5 

2,474 
1,437 

21 
22.296 

310 
224 
143 
400 

75 
4,624 
7,477 
12t4 

165 
40,860 

452 

1,700 
128 

2.091 
2,090 

57u 

70 
40 

ii 
484 
556 
417 
106 
191 

21.00~ 

222 
210 
234 
522 

1,074 

f 
5.144 
7.4 13 

906 
230 
833 

6 
2,025 

15 
9 

1,843 
469 

8.13: 
204 

41 
16 

!36 

1.0:; 
3,445 

536 
20 

15.883 
525 

2,447 
51 

2.205 
282 

1,209 

164 

If 
86 
67 

158 
194 
154 

56 

69 

: 
2 

43 

396 
310 

83 
342 

90 
29 

2 
398 
200 
Ill 

0 

65: 
1,437 

1.766 
600 

1.771 
46 

4,183 
13 

0 

1,871 
1,306 

20,3% 

Et 

;z 
65 

4.729 
6.111 

975 
194 

36,54t 
12 

1.729 
110 

3,071 
2.098 

650 

99 
’ 25 

11 
61 

443 
848 
500 
103 
200 

198 
24 

3 
9 

31 

72 
10,285 

ii 
69 

5: 

: 
225 
407 

48 
41 
80 

3 
172 

8 
2 

70 
52 

3305 
38 

3 

1: 
2 

31 
507 

73 
0 

1.183 
209 

112 

11: 
19 

792 
1,235 

153 
1,023 

251 
51 

1 
4.695 

76 
102 
524 
438 
280 

: 
1.478 
2,QOl 

2.223 
699 

2.064 
48 

5,034 
31 

4 

2,669 
1.506 

23.g 
383 
237 
149 
421 

5.0:: 
8.194 
1.187 

199 
43,407 

291 

2.840 
115 

3.089 
2.261 

43 969 

; 
156 

3 z 
114 

ii 486 
2 828 

12 503 

: 
144 
242 

0 233 

A 
27 

3 
1 11 
1 47 

32 12.23: 

53 132 
2 42 

15 443 
18 1,849 

30 271 

2,854 

7.54 

129 
113 

2: 
510 

:, 
1,928 
3.061 

645 
201 
496 

3 
1,345 

4 
4 

808 
301 

5.02 
68 
16 

8: 
6 

1,147 
2,309 

366 
30 

to.202 
106 

1,166 
20 

952 
248 

718 

98 
28 

:: 
53 

t: 
34 
13 

60 
4 

:, 
11 

3.6: 

0 
1‘QW 

24 

2:: 
214 
131 

0 
2 

1,241 
1,918 

924 
350 

1.006 
22 

2.302 
15 

2 

1,151 
674 

9 
10.910 

197 
a2 

1:: 

2,lZ 
3,661 

557 
58 

19,666 
260 

1.298 
58 

2,338 
927 

503 

I17 
17 

i 
23 

6.4g 

262 
El 

421 
1.167 

298 

11X 

.8i 
18 

2 

27: 

1 
6 

47 
32 

9 

x 
132 
227 

290 

22 

5955 
2 
0 

413 
164 

2.23: 
43 
42 

ii 
14 

413 
1,013 

90 
9 

4.545 
26 

337 
17 

262 
319 

l 103 

8 
4 

i 
107 
138 
5t 

E 

20 

: 
3 
1 

15 
1,465 

0 
14 

: 

ll 

: 
6 
5 
1 
0 
0 

2 

59 

;: 
0 

149 
3 
0 

151 
66 

56: 

:; 

ii 
2 

49 
274 

36 
0 

1,236 
1 

46 
2 

825 

0 
2 

13 
3 
1 

23 
3 
1 

: 
0 
3 

19 

:, 
32 

0 

8 
0 

3: 
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TABLE 18. Demographic Profile of Exposure Cases by Generic Category of Substance: Pharmaceuticals (Cont’d) 
I 

Treated 
in 

Healtn- 
Care 

Facility 
-- 

248 
48 

SC9 
557 
116 
916 

26 
145 
70 

287 
25 

157 
339 

6.180 
335 

Gutcome’ 

AdV 
Rxn 

17 
1 

17 
28 

3: 
4 

2 
19 
2 

12 
24 

350 
s 

Substance Implicated No. of 
in the Exposure Ex~osur6S c6 6-17 >I7 

166 309 
23 46 

624 2.372 
221 814 

4: 
113 
971 

36 66 
I71 693 

57 158 
181 341 

19 34 
100 280 
104 403 

3.076 8.846 
182 1.255 

ACC 

16,235 
155 

7.990 
1,655 

910 
7.161 

112 
5,391 
1.538 
2,045 

70 
1,277 
2.003 

61.7GU 
2.906 

Int 

I7 
4 

166 
208 

32 
58 

4 
24 

9 
34 

6 
23 
52 

a60 
25 

772 
48 

1.596 
406 

71 
1,4& 

3: 
143 
496 

16 
255 
340 

a.234 
425 

Oiaper products 16,253 15.743 
tiexachlomphene anriseptics 160 90 
Hydrogen poroxlde 8.177 5.140 
Iodine or iodide antiseptics 1,913 862 
Mercury antiseptics 949 797 
Methyl aalicylate 7,251 5,794 
Silver nitrate 15 
Topical steroids 5.z’ 4,572 
Topical steroid with antibiotic 1,571 I.349 
Wart preparations 2,097 1,564 
Podophyllin 78 
Other liniment 1,311 9% 
Other topical antiseptic 2,082 1.560 

‘Category Total 62,931 50.741 
Misce//aneocfs Vetefinefy 2.937 1.488 
Vitumfns 

Multiple Vitamin Tablets: Adult Formulations . . 
No iron. no fluoride 2,004 1.530 
With iron, no fluoride 5,055 3,970 
With iron, with fluoride 47 42 
No iron, with fluoride 193 188 

Multiple Vitamin Tablets: Pediatric Formulations 
No iron, no fluoride 9.030 8,123 
With iron, no tiuoride 10,323 9,309 
With iron, no fluoride 587 574 
No Iron, wlth fluoride 2,054 1,979 

Multipie Vitemln Liquids: Adult Formulations 
No iron, no fluoride 47 
With iron, no fluoride 45 z! 
With iron, with fluoride 2 1 
No iron, with fluoride 1 1 

Multiple Vitamin Liquids: Pediatric Formulations 
No Iron. no fluoride 226 211 
With iron, no fluoride 307 290 
With iron, with fluoride 82 
No iron, with fluoride 82 629 

Muitlple Vltemin, Unspecified Adult Formulations . 
No iron, no fluorlde 41 25 
With iron, no tiuoride 1,005 782 
With lmn, wilh fluoride 8 7 
No iron, with fluoride 3 2 

Multipie Vitamin, Unspecified Pediatric Formulations 
No iron, no fluoride 235 
With iron, no fluoride 249 z 
With iron. with fluoride 8 
No iron, with fluoride ii 54 

Other vitamins 
Vitamin A  857 628 
Niacin (es) 1,449 362 
Pyridoxine (&J 245 152 
Other B  complex vitamins 861 601 
Vitamin C 1.848 1,476 
Vitamin 0 202 170 
Vitemln E  792 
Other 754 iii 
Unknown 1,090 875 

‘Catugory Tom/ 40,338 33.853 
Mi8colleneous Unknown Drugs 14,544 5.562 
rOBi No. Ph8f’l7WCSfItk8/ 

4,285 
42 

2,100 
637 
368 

2q704 
17 

1.385 
469 
718 

27 
455 
733 

20.004 
937 

1.784 
4,512 

46 
192 

144 
509 

:, 

8.898 129 
10.180 142 

567 0 
2.047 8 

42 
35 

2 
1 

226 1 
300 8 

81 0 
626 4 

83;: 
7 
3 

3 
117 

1 
0 

233 
245 

2 

if 
0 
0 

771 
658 
185 
727 

1,709 
186 
727 

iii: 
37,869 
10,879 

62 
87 

ii; 
111 

11 
42 

:i 
1.659 
2,796 

184 280 
564 515 

4 
5 :, 

852 48 
914 70 

E  I:, 

; 1: 
0. 1 
0 0 

12. 3 
11 5 

0 1 
4 1 

121 
12 

101 

t 
1 
1 

26 0 
18 
2 :, 
1 0 

68 161 
115 953 

18 74 
89 187 

71 253 748 195 
32 1 396 2.244 553 

0 13 27 4 
I 7 9d 6 

11 

: 
2 

0 
4 
0 
0 

402 
1.889 

2 

3.479 
4.678 

224 
598 

1: 
0 
0 

$1 
11 

? 
0 

18 
52 

9 
27 

8 
46 

5 14 4 
302 436 123 

2 3 1 
0 1 1 

14 96 12 
48 106 41 

0 4 0 
3 27 3 

14G 
220 

El 
141 
148 

53 
75 

142 
176 

5,774 
7.340 

24a 
118 
68 

270 
622 

91 
243 
288 
310 

15,567 
3,439 

8:: 
27 
89 

139 
10 
45 
81 

to8 
4.266 
3.735 

0 
1 

t 

3 

; 
0 

0 

i 
0 

24 
499 

9 
46 
26 

4 
19 

2 
8C5 
4:4 

2’: 
6 

212 li6 
7 24 

SS 
2 74 
98 111 5 

:76 
570 

su&8r8nc88 
%  of Ptwmumflcal 

742.030 425,146 82,940 229,103 537,304 182.952 17.969 285,877 237,145 148.632 23,928 5.339 609 

SUb8tUlICW 57.3 11.2 30.9 72.4 24.7 2.4 38.5 32.0 20.0 3.2 0.7 0.1 
K of Ail S&atancea 41.3 23.7 4.6 12.8 L29.9 10.2 1.0 15.9 13.2 8.3 1.3 0.3 0.0 

Patiinta with totally unknown age, reason or medical outcome were omitted from the respective tabulations. 
ABS~SVIATIONS: Act. accidental, Adv Axn. Adverse Reaction; Inl. mlentional; OTC. over-the-counter, R,, prescrtptlon; MAO. monoamine oxidase, 
l Medkai outcome data were atso collected in categories labelled “unknown, nontoxic.” “unknown, potentially ;oxic.” 
numbers Bated here do not represent the total poison exposure experience. 

and “unrelated effect.” Thus, the 
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iThUE 19. Demographlc Profile of Accidental Expos& Cases by Substance Category 

* :‘. 
.’ ‘. . . ...~ 

. . .jj 

‘. 
No. of Hear&-Care 

outcom# 

Expsoures <6 a-11 217 Facility None Mmor Mob?n@ mfor Duth 
Adhe&vem/Glues 
Akohols 
ArwCr8ft8Qfflce Supplies 
AutdUrcrafUBoat Products 
Batterlss 
BitesIEnvenomations 
Building Products 
Chemicals 
Cteanlng SUbSt8nCeS 
dosmeticslPerson8l Car6 
Deodorizers (non-personal) 

Essential oils 
Fertilizera 
Fire Extinguishers 
Food Products/Poisoning 
Foreign Bodiesfroys 
FumeslGaseslVapom 
Fungicides (non-medicinal) 
Heavy Metals 
Herbicides 
Hydrocarbons 
Insecticides/Pesticides 
Lacrimators 
Matches/Fireworks/Explosive 
Moth &$XJtl8ntS 
Mushrooms 
Paints/Stripping Agents 
Photographic Products 
Plants 
PolishesNWes 
~8diOiSOtOpes 
Rodenticldes 
Sporting Equipment 
Swimming Pool/Aquarium 
Tobacco Products 
Unknown Nondrug Substance 
Analgesics 
Anesthetics 
Anticholinergic 
Antico8gui8nts 
Anticonvulsants 
Antidepressants 
Antihistamines 
Antimicrobials 
Antineoplastics 
Asthma Therapies 
Cardiovascular Drugs 
Cough/Cold Preparations 
Diagnostic Agents 
Diuretics 
Electrolytes/Minerals 
Eye/Ear/Nose/Throat Prep 
Gastrointestinal Prep 
Hormones 81 Antagonists 
Miscellaneous Drugs 
Muscle Refaxants 
Narcotic Antagonists 
Padiopharmaceuticars 

19,640 10,478 
26,968 19,220 
30,019 23,985 

9.139 3,488 
7,005 3,907 

62,064 13,625 
7,266 4.087 

52,423 19,856 
175,666 112.903 
142,701 120,982 

15,469 14,013 
2,594 2,131 
2.485 1,820 
8.200 5,890 
2,141 280 

41,923 12,498 
58.642 45,137 
22.071 2.594 

1.214 526 
8,203 3,200 
5,717 1,642 

60,697 30,684 
51,148 27.130 

5,023 1,660 
3,254 2,971 
6,066 5,206 
9,127 7,745 

23.011 13,219 
789 352 

106,434 84,294 
6,186 5,196 

147 12 
13,256 12,265 

871 549 
4,968 2,734 

10,112 9,533 
7,837 3,973 

109.725 90,071 
4.992 3,955 
1,595 920 

481 334 
5,506 2,626 
8,413 3,453 

17,603 12,928 
44,572 35,279 

545 201 
10,867 7,608 
17,030 10,510 
84.680 72,809 

331 191 
3,366 2.421 

13,361 11,017 
12.904 9,002 
33.791 29,511 
21,002 17,783 

7,473 5.336 
2,025 1,067 

15 2 
9 4 

2,487 6,498 3,390 4,747 4,869 349 
1,637 5,948 5.615 10,405 5,025 377 
3,761 2,097 1,336 7,920 1,984 58 

755 4,796 3,119 2,603 3.402 268 
1,146 1,888 2.588 2,312 2,151 178 

12,851 34,971 15,630 4,820 33,908 2,976 
455 2,668 1,565 1,730 1,720 329 

4,871 27,004 19,428 to.256 18,354 2,874 
10,103 51,499 32,146 48,823 54,877 4,222 
6,893 14,139 10,578 47,127 24,022 639 

546 850 1,167 5,827 1,931 53 
172 273 218 861 190 11 
304 347 413 669 980 16 
738 1,510 472 2,747 670 34 
455 1,386 695 401 953 47 

5.515 23,348 4.430 5,848 10,91? 885 
7,802 5344 5,699 15,800 5,048 135 
2.754 16,385 10,415 2,347 10,998 1,558 

89 579 350 307 3% 29 
977 3,923 2,594 1.882 1,633 235 
609 3.394 I,?44 1,254 1,687 143 

5,749 23,688 14,784 18,249 21.720 1,418 
4,501 18,938 11,819 15,112 11,948 893 
? ,667 1,609 947 341 3,240 74 

144 125 198 1,091 202 22 
260 563 1,100 2.891 471 13 
607 737 1,995 6,115 921 134 

1,656 7,925 3,827 5,280 5,147 417 
100 324 207 189 222 21 

6,809 8.793 6.773 36,461 12,506 707 
246 707 659 2,518 1,162 41 

17 116 57 19 21 3 
280 615 4,548 5,934 521 30 
191 122 223 365 119 8 
575 1,620 771 1,427 1,349 92 
187 346 2,059 4,246 2,241 75 

1,119 2,675 1,668 2,028 1,899 122 
7,312 11,786 22,423 44,965 7,736 633 

299 707 1.007 2,233 740 53 
110 539 691 597 382 65 

15 125 202 203 34 ‘I 
710 1,925 2,572 :,,.1,987 1,271 344 
939 3,932 4,842 2,990 1,811 407 

1,830 2,746 4,118 7,602 2,899 176 
3,041 5,988 ’ 4,071 14.504 3,425 162 

20 314 209 198 123 14 
1,500 1,703 4.094 4,353 2,513 298 

841 5,592 7,309 8,666 2.110 380 
6,113 5,440 16,658 35,213 17,568 442 

21 117 103 88 55 10 
190 740 1,002 1.537 455 27 
826 1,453 2,795 5,171 2,057 168 
820 2,990 2,123 4,749 2,294 121 

1.629 2,511 3,749 10,361 4,353 210 
952 2,182 2,846 7,072 1,210 100 
423 1,580 1,478 2,808 1,241 90 
175 767 966 793 466 62 

1 12 9 2 3 1 
2 3 4 4 1 0 

5 
38 

3 
13 

8 
134 

10 
128 
112 

31 
3 
1 
2 
0 
1 

12 
9 

91 
1 
8 
4 

81 
76 

0 
1 
2 
5 

15 
1 

16 
1 
1 

:, 
1 
3 
8 

73 
11 
12 

2 
6: 

119 
14 
11 

1 
30 
93 
19 

7 
7 

16 
4 

13 
4 
9 
8 
0 
0 

: 
0 
2 
0 
1 
0 
8 
5 
1 
0 
0 
0 
0 
0 
1 
0 

21 
0 
1 
0 
6 
3 
0 
0 
0 
1 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
3 
2 
0 
0 
2 
5 
1 
1 
0 
6 

10 
0 
0 
0 
6 
0 
1 
0 
0 
0 
0 
0 

Eontinued on following page) 



TABLE 19. Demographic Profile of Accidenfal Exposure Cases by Substance Category (Cont’d) 

Age (yr) Treated in 
No. of 

Outcome’ 
Health-Care 

Expsoures -R 8.11 >17 Facility NOtW Mmcr  Moderale MiiJOr Def# 

Sedativetiliypnoticsl 
Antipsychotics 15,883 7,590 1,323 6,788 7,911 4,881 4,135 646 

Serums, Toxoids, Vaccines 
102 

525 125 49 345 168 104 154 12 
Stimulants/Street Drugs 

0 i 
7,306 4,233 1,340 l&54 3,131 2.810 1,789 248 20 

Topicals 
2 

61,708 50,608 2,740 8,018 5,476 19,744 7,790 200 16 
Miscellaneous Veterinary 

4 
2.906 1,485 176 1.228 313 934 415 19 1 

Vitamins 
0 

37,869 33,704 2,672 1,362 4,509 ?5.037 3.389 119 
Unknown Drugs 

8 0 
10,879 5,438 1.233 3,961 4,243 3.065 2.737 303 22 

TOTAC 
0 

1,541,744 1.050,214 126,330 354,258 284,249 483,443 322.463 24,427 1,509 102 

Patients with totally unknown age or medical outcome were omitted from the respective tabulations. 
l Medical outcome data were also collected in categories labelled “unknown, nontoxic.” “unknown, potentially toxic.” and “unrelated 
effect”. Thus the numbers listed here do not represent the total poison exposure experience. 

TABLE 20. Frequency of Ptant Exposures by Plant Tybe 

Botanical Name Common Name Frequency 

Philodendron spp Philodendron 6.565 
Dieffenbachia spp Dumbcane 4,124 
Euphorbia pulcherrima Poinsettia 3,214 ’ 
Cam3kum annuum Pepper 2.737 
Crass&e spp Jade plant 2,424 
ilex spp Holly 2,330 
Brassaia & Schefflera spp Schefflera 2.085 
Spathiphyllum spp Peace lily 1,712 
Toxicodendron radicans Poison ivy 1,662 
Epipremnum aureum Pathos, Devil’s ivy 1,625 
Phytolacca americana Pokeweed, Inkberry 1,597 
Saintpaulia spp African violet 1,360 
Pyracanlha spp Firethorn 1,233 
Rhododendron spp Rhododendron, Azalea 1,048 
Ficus benjamina Weeping fig tree 1,023 
Solanum dulcamara Climbing Nightshade 959 
Chrysanthemum spp Chrysanthemum 952 
Chlorophytum comosum Spider plant 920 
Alce spp Aloe 862 
FICUS eiastica Rubber plant 825 

TABLE 21. Substances Most Freouenrly Involved in 
Human Exposure 

Substance No. % ’ 

Cleaning substances 180,096 10.5 
Analgesics 172,278 10.1 
Cosmetics 146,274 8.5 
Plants 102,254 6.0 
Cough and cold preparations 97,277 5.7 
Pesticides (includes rodenticides) 66,677 3.9 
Hydrocarbons 63,131 3.7 
Topicals 63.030 3.7 
BiteaIenvenomations 62,509 3.6 
Foreign bodies 59,205 3.5 
Antimicrobiais 56,347 3.3 
Chemicals 55,084 3.2 
SedativesIhypnoticslantlpsychotics 54,578 3.2 
Alcohols 49,097 2.9 
Food polsoning 48,363 2.8 
Vitamins 40,407 2.4 

NOTE. Despite a high frequency of involvemer$ these sub- 
stances are not necessarily the most toxic, but rather often rep- Sir 
went only ready availability. 

: l Percentages are based on the total number of human expo- 
l me*ecu m4knr .k#an ,ko 4n4nl n* .mkn.  -4 n*kntrrrrn 

TABLE 22 Categories Wilh Largest Numbers cf Deaths 

%  of All 
Exposures in 

Category No Category 
-- - 
An!idepressants 159 0.524 
Acalgestcs 134 0.078 
Alcchols 79 0.161 
Cardiovascular drugs 79 0.353 
Sedative/hypnotics 72 0.013 
Stimulants and streel drugs a 51 0.625 
Gases and fumes 39 0.171 
Asthma therapies 37 0.257 
Chemicals 34 0.062 
Cleaning substances 26 0.014 
Hydrocarbons 25 0.307 
Pesticides (including rodenticides) 12 0.018 

TABLE 23. Decontamination Trends 

%  of 
Exposures Activated 

Human Itxcac Charcoal 
ExDosures 

involving 
Children Admrnistewd 

Year 
Administered 

Reported -33 Years (06 of Exposures; (9’0 of Exposures) 

1983 251.012 64.0 13.4 4.0 
1984 730,224 64.1 12.9 4.0 
1958 900,513 63.4 15.0 4.6 
1986 1 B8.894 63.0 13.3 
1987 1.166.940 62.3 10.1 x:: 
1988 1,368,748 81.8 8.4 6.5 
1989 1,581,540 61.1 
1990 S:‘: 

6.4 
1.713,462 60.8 67 

TMLE 24. 8-Year Comparisons of Fatality Data 

Total Pediatric Deaths 
Fatalities Suicides (c6 years) 

Year NO 

1963 95 
1984 293 
1985 328 
1986 406 
1987 397 
1988 545 
1969 590 
1990 612 

%  No. 

0.038 60 
0.040 165 
0.036 178 
0.037 223 
0.034 226 
0.040 297 
0.037 323 
0.036 350 

%  01 
deaths 

63.2 
56.3 
54.3 
54.9 
56.9 
54.5 
54.7 
57.2 

NO 

10 
21 
20 
15 
22 
28 
24 
25 

%  01 
deaths 

10.5 
7.2 
6.1 
3.7 
55 
5.1 
4.1 
4.1 
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APPENDIX 

Drug and chemical levels provided in these abstracts were 
obtained on blood, serum, or plasma UnleSS otherwise 
indicated. 

Case 1. A 35-year-old man was applying a carpet Cemenf conlain- 
ing 64% 1,1,1 trichloroethane in the hull of a hoar in an enclosed body 
shop. He was last seen conscious approximately an hour prior to 
being discovered unconscious and pulseless by shop personnel. Cdr- 

diopulmonary resuscitation was initiated immediately and paramed- 
its arrived within minutes. On arrival at the emergency department 
(ED), the patient was dusky-colored with no spontaneous move- 
ments, no spontaneous respirations, and no pajpable pulse. Cardio- 
pulmonary resuscitation was conlinued and the patient was intu- 
bated. His initial rhythm was sinus bradycurdia with a rafe of 40 to 
50 beatslmin. Fluid challenge and dtropifle produced a transient re- 
sponse, but then his rhythm degenerated to vcn~ricular fibrillation. 
After being defibriilated numerous times and after receiving 
lidocaine and bretylium. the patient developed an agonal rhythm. 
He died 70 minutes after presenting 10 the ED. Postmortem exam- 
ination showed hemorrhagic congestion of the lungs. 

Case 24. A lo-year-old man presented with a chief complain! of 
headache and blurred vision after alleged closed head trauma. Head 
computed tomography (CT) scan was normal. Twelve hours after 
presentation, the patient became unresponsive with an arterial pH of 
6.9 and bicarbonate of IO mEq/L. A blood methanol level. sen: more 
than 36 hours after presentation because of persistent ncidosih. was 
23 mg/dL. intravenous (iv1 ethanol was initiated and the patient 
underwent hemodiatysis. After 2 hours of hemodialysis. the meth- 
anol level decreased to II mg/dL. T’ne ethanol infusion was contin- 
ued for an additional 24 hours, during which the methanol level 
rebounded to 14 mpj’dL. Because ofincredsed intracranial pressure. 
the patient was hyperventilated and given mannitol. Three days af- 
ter presentation, the patient postured to painfui stimuli and had 
nonreactive pupils. Magnetic resonance imaging <can showed basa! 
ganglia infarcts. Four days after presentation, the patient received 
antibiotics for aspiration pneumonia. After 28 days of supportive 
care wtth no signs of neurological recovery, the patient died. 

Case 28. A al-year-old man and his intoxtcated friends mistook a 
I9 L drum of methanol for ethanol. The methanol was an ingredient 
used in their methamphetamine laboratory. The patient was found 
unresponsive after drinking an unknown amount of the methanol. 
On arrival at the ED, he was comatose. Laboratory studies showed 

dialysis and was receiving et 
became anuric. His methanol level decreased to 29 mg/dL, 

hospitaI day, an electroencephalogram 0333 WaS consistent with 
no brain wave acdvity. His serum Creatinine had increased to 7.0 
mg/dJ.-. On the fourth hospital day, serial EEGs showed no activity 
and there was no response to ice water CdOliC testing. Laboraw 
studies included sodium, 131 mEq& potassium, 7.0 m&a; cbl* 
ride, 96 mEq/L; bicarbonate. 21 mEq/L; Crednine, 7.6 mdd/dL: 
methanol, 0 mg/dL. He died on the fifth hospital day. A 26.year-& 
friend who had also consumed the methanol died as well. 

Case 35. A &year-old man ingested diesel antifreeze that he mis- 
took for moonshine. He was aaymptomatic for 10 hours. Because of 
visual disturbances, abdominal pain, and vomiting, he went to the 
ED 34 hours after the ingestion. When severe metabolic acidosis 
wa? noted, the patient was transferred to a tertiary care facility. Cn 
arrival, he was comatose with a systolic blood pressure of 50 mm 
Hg, pulse of 90 beats/min, and temperature of 34.X. Laboratory 
results included measured serum osmolality, 458 m&m&g H,O; 
arterial pH. 6.73; no calcium oxalate crystals in his urine. Toxics 
logic analysis showed a biood methanol level of 285 mg/dL approx- 
imately 36 hours after the ingestion. Initial therapy included fluid 
resuscitation. dopamine, large quantities of sodium bicarbonate, and 
IV ethanol. While the patient underwent hemodiaiysis for 16 hours. 
his neurological status deteriorated. His pupils became unreactive 
and he had no cornea1 or caloric responses. Postdialysis methanol 
level was 26 mg/dL. The next day his head CT scan showed massive 
cerebral edema. The patient died S days after the ingestion when life 
support measures were withdrawn. 

Case 37. A as-year-old man ingested approximately 2 L of wind- 
shield washer fluid containing 40% m&and, 60% water, and a trace 
of an unspecified antifoaming agent. In the ED 21 hours after the 
ingeh:ion. the patient was comatose with decorticate posturing and 
fixed. dilated pupils. He had a palpable systolic blood pressure of 70 
mm Hg. Labomfory resu!ts included a pH of 6.73 and Potassium of 
7.3 mEq/L. After intub+tion. the patient received activated char- 
coal. magnesium citrate. W  ethanol, and sodium bicarbonate. The 
patienr was then transferred for hemodialysis. On arrival, there was 
no change in his neurological status and he was hypothermic. His 
initial blood methanol level wds 143 mg/dL. He received IV ethanol, 
leucovorin. folic acid, and sodium bicarbonate. In addition. his 
blood pressure was maintained with norepinephrine and dopamioe. 
Laboratory results showed potassium, 7.3 mEq/L; pH, 7.03; etha- 
nol, 89 PgldL. Repeat methanol tevel6 hours after presentation was 
270 mgfdL. The patient underwent hemodiaiysis for 6 hours with a 
drop in the methanol Ievel to 158 mg/dL. There was no change in his 
neurological status and the patient died 46 hours after the ingestion. 

Case 38. An 8O-year-old woman developed weakness, dizziness. 
and vomiting and then became unresponsive over the course of a 
few hours. When paramedics arrived she had a palpable blood pres- 
sure of 60 mm Hg, pulse of 72 beats/min, and respirations of 6 
breathtimin. She was intubated and transported. Arterial blood 
gases in the ED showed pH, 6.78; Pco,, 13 mm Hg; P%, 385 mm 
Hg; bicarbonate. 2 mEqiL. Fluids and sodium bicarbonate were 
administered. Head CT scan and lumbar puncture were unremark- 
able. A possible diagnosis of methanol or ethylene glycol poisoning 
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was considered and blood levels were ordered. In the intensive care 
unit (ICU). she developed intractable metabolic acidosis. a tension 
pneumothorax probably secondary to Swan-Ganz catheter (Baxter 
Healthcare, Irvine. CA) insertion, and hypotension. After the blood 
nethand level returned at I I4 mg/dL, the patient received an eth- 
anol loading dose and underwent hemodialysis. Postdialysis meth- 
at101 level was 9 m&dL. Blood drawn in the ED was retrieved and a 
serum osmolality by freezing point depression was 36Y mOsm/kg 
HsO. calculated osmolality was 308 m&m/kg H,O. and the osmolal 
gap was elevated at 61 mOstig H1O. correlating with a predicted 
methanol level of approximately I60 mg/dL. The patient developed 
multiorgan failure and died. In retrospect, the family recalled that a 
container of windshield washer solvent had been left on the kitchen 
counter and a cup containing ii blue liquid was found next to the 
patient’s bed. It was thought that the patient had mistaken the so- 
lution for a blue soft drink that was kept in a similar container. 

Case 40. A 59-year-old man was bitten by a kissing bug (Triutoma 
; pro~mcta) while asleep in bed. He told his wife he felt ill and he 

f 
suffered an anaphylactic reaction. The wife found the bug attached 
to the patient, killed it. and noted that it contained blood. The pa- 

{* 
tient had been bitten by a kissing bug three times in the pesr. twice 

, within the previous 3 weeks. When the paramedics arrived IO min- 
utes later, the patient was given a total of 4 mg of epinephrine. He 
then went into ventricular fibrillation. He was defibrillated and 
transported to the ED. On arrival. the patient had a sinus rhythm, 
but needed dopamine and fluids for hypotension. He was also intu- 
bated. Two hours after the exposure. the patient had a seizure and 
was comatose. His pupils were fixed and dilated. He was given 
hvdrocottisone. By 7.5 hours after the exposure, he had developed 
disseminated intravascular coagulation. hemorrhdgic gastritis: and 
had received blood transfusions. Ten hours after the exposure. 
dopamine and norepinephrine were administered to maintain his 
systolic blood pressure at 98 mm Hg. Laboratory studies showed 
so&urn, 137 mEq/L; potassium, 3.9 mEq/L; chloride. I I6 mEq/L: 
bicarbonate, 8.4 mEqiL:‘prothrombin time (PT), 70 seconds: partial 
thromboplastin time (PIT), >240 seconds: fibrinogen. 40 mg/dL: 
fibrin split products, 1280 &mL. Arterial blood gases showed pII. 
7.02: Pco,. 33 mm Hg; PO,. 85 mm Hg; bicarbonate. 8 mEq/l.. over 
the next 2 to 3 hours, the patient’s seizures became more frcqaent 
and he developed status epilepticus. In addition. he deveioped acute 
renal failure. He died I7 hours after the exposure. 

Case 41. An adult woman with a pseudocyst was hospitalized for 
hyperalimentation. ln addition, because of hemorrhagic cystitts. her 
bladder was being irrigated with a 1% alum solution. A health-care 
worker put the alum solution into a glass container. It was then 
confused with the hyperalimentation solution and was infused IV 

. . over 12 hours. The error was then discovered and the alum solution 
discontinued. The patient remained stable until 24 to 48 hours later. 
when she developed acute renal failure and died. 

Case 42. A 46-year-old man drank an unknown quantity of battery 
.I 
z’ acid containing sulhtric acid. In the ED 2 to 3 hours after the inges- 
‘r 

..y tion. he was in respiratory distress and was complaining of abdom- 
c inal pain. Physical examination showed a white plaque on’his 

tongue. Arterial blood gases on admission showed pH. 6.56; Pco,, 
34 mm Hg; Pea, 206 mm Hg. During emergency endoscopy 4 hours 
postingestion, the patient had a cardiac arrest and died. Postmortem 
examination showed disintegration of the stomach and absence of 
the anterior gastric wall. A large 10 cm diameter erosion of the 
middle third of the esophagus was also found. A black material was 
found throughout the peritoneal cavity and mediastinum. The air- 
way and oral cavity were unremarkable. 

Cstc 44. A U-year-old man ingested nearly SO0 mL of boric acid 
dissolved in water. Several hours later he developed nausea and 
vomiting. In the ED about 56 hours after the ingestion, he com- 
plained of weakness and lightheadedness. Vital signs included a 
blood pressure of 6OMO mm Hg. pulse of 120 to 150 beats/min. res- 
pirations of 20 breaths/mitt, and temperature of 36.6’C. An erythem- 
, . 
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atous rash was present on the face, abdomen. arms, and legs. Initial 
lahdratory results included sodium. 132 mEq/L; potassium, 4 mBq/ 
L: chloride, Y3 mEqiL: bicarbonate, 13 mEqtL; BUN, 55 mp/dL; 
crcaitininc. 6.0 mg!dL: glucose. 134 mg/dL; calcium. 7.8 mg/dL; 
AS?‘. I4 lU/lz bihrubin. 0.4 mgdL: creatine phosphokinase (CPK), 
I97 IU/L; hemoglobin, 14, I g/dL; PT. I5 seconds; PTT, 37 seconds; 
arterial ptl. 7.2. An electrocardiogram (ECG) showed sinus tachy- 
car&a with occasional premature ventricular contractions. His 
blood pressure did not improve after I L of normal saline, and 
dopamine was started. During the first 12 hours after admission, he 
remained lethargic but responded appropriately to commands and 
que\tmns. He developed oliguria with increasing BUN and creati.. 
nine values. hypocirlccmia (calcium of 6.4 mg/dL), and an elevated 
CPK of I.193 IU/I.. About IS hours after admission the patient 
suddenly developed an arrhythmia, had several eptsodes of projec- 
tile vomiting, and then became pulseless. Resuscitation attempts 
were unsuccessful. ‘I oxicologic analysis of specimens collected ap- 
proxiniatcly 72 hours after the ingestion showed blood boric acid 
level. 440 (&ml.: blood horon level. 70 rg/mL: spot urine boric acid 
level. I600 +g/mL: spot urine horon level, 280 &mL. Postmortem 
blood boron level was 2Y4 ~.~g,‘rnI,. 

Case 4.5. A I3month-old boy ingested an unknown white sub- 
*tance !hat had been purchased in Thailand and was used to clean 
jewelry. tic ptrented to the ED in respiratory arrest. In the ED he 
was hrndycardic and had no oral burns. Laboratory studies included 
sodium. I37 mliqll,: potassium, 4 mEq/L: bicarbonate. 21 mEq/L: 
chlc~ride. ItI2 mEq/l,: glucose. X6 mg’dL; BUN. I2 mg/dL; creati- 
nine. 0.4 mg/dL; pH, 6.9. The patient was intubated and the cyanide 
antidote kit was administered. Cardiac pacing was unsuccessful and 
the patient died. Toxicologic analysis of blood drnwn on arrival at 
the ED showed a strum cyanide level of 1.4 &mL. 

Case 46. An I I-year-old girl visiting her uncle in an isolated cabin 
without electricity or running water drank two glasses of a liquid 
from a water jug containing an unknown concentration of potassium 
cyanide. Within moments she collapsed and had a generalized tonic- 
clonic seizure. She was Jrjven by car 7 miles to a police station, then 
transported by ambulance to the ED. On arrival. 40 minutes after 
the ingestion. she wad in full cardiopulmonary arrest. Her rhythm 
WB~ electromechanical dissociation. Her pupils were fixed and di- 
lated. and she was arcflcxic. Her first arterial blood gas showed pH, 
6.X: Pco:. YO mm Hg; PO,. 30 mm Hg. She was intubated and placed 
on mechanical ventilation. She received epinephrine. sodium bicar- 
bonate. dopamine, and phenytoin. It took 30 minutes for the hospital 
to locate a cyanide antidote kit. After the sodium thiosulfate was 
administered, the patient’s brddycardia resolved. The dose was re- 
peated in 30 minutes. Her rhythm degenerated from a sinus tachy- 
cardia of 1 I(? beats/min to ventricular flbrillatton. She was defibril- 
lnted and received lidocaine. mannitol, calcium chloride, and atro- 
pine. Two hcurs after arrival. repeat arterial blood gases showed 
pH. 7.39: Pco,. IS mm Hg: PO,. 400 mm Hg. Serial methemoglobin 
levels were 8.8% . 11% , and 20%. The patient was transferred to a 
tertiary health-care facility. On arrival 2 hours later, her vital signs 
were blood pressure. 65/43 mm Hg, pulse 120 beats/min, and tem- 
perature 355°C. Chest roentgenogram showed pulmonary edema. 
Her methemoglobin level was 30.8%. Because of hypotension, she 
received dopamine, dobutamine. and epinephrine. Urine toxicologic 
analysis was negative. On neurological examination, there was 
no evidence of cortical or brainstem function. She developed dia- 
betes insipidus. The BEG WRY flat except for ECC artifact. She died 
ahout 24 hours after the ingestion. 

Case 48. A 28year-old man who worked in a jewelry store was 
seen drinking an unknown liquid. Within 5 to IO minutes, he was 
apneic and frothing. When the paramedics arrived the patient was 
bradycardic. He was intubated. given atropine, and transported to 
the hospilal. En route. his rhythm deteriorated to ventricular tachy- 
cardia. which was cardioverted. but then degenerated into asystole. 
Epinephrine and additional atropine were administered. In the hos- 



Pital, the cyanide antidote k’ 1s given witjlollt reiponse. Thirty 
minutes later, the methemo&btn level was 4%. Despite the admin- 
istration Of uumerous ampules of sodium bicarbonate, sodium nitrite 
and sodium thiosulfate, his arterial pH remained below 7 and he 
died. Postmortem cyankle level was 12 pg/mL. 

Caa 55. A 35-ycar-oki mart ingested 640 mt of isopropanoi in a 
suicide attempt. When the paramedics arrived, he was asystolic. He 
was intubated and resuscitated in the field. An hour postingestion he 
was unresponsive with a systolic blood pressure of 70 m m  Hg, pulse 
of 70 beats/min, and temperature of 35.5 “c. After receiving 4 am- 
pules of sodium bicarbonate, his arterial blood gases showed pH. 
7.17; PC%, 23 m m  Hg; bicarbonate, 9 mEq/L. His blood isopropanol 
level was 110 m$dL. Initial treatment included gastric lavage and 
administration of activated charcoal. The patient remained hypoten- 
sive and unresponsive after 6 L of IV fluids, dopamine, norepineph- 
rine, epinephrine, and calcium chloride. Despite 10 ampules of so- 
dium bicarbonate, central venous pH was 6.8 and bicarbonate was 6 
mEq/L 4 hours postingestion. The patient developed bradjycardia 
unresponsive to atropine and died 4.5 hours after the ingestion. 
Further investigation at the home showed a pill bottle filled with 
powdered potassium cyanide. Premortem blood from admission 
showed a cyanide ievel of 3.4 &mL. 

Case 57. A 31-year-old man with a history of schizophrenia, men- 
tal retardation, and alcohol abuse was brought to the ED because he 
was “acting odd.” He was evaluated by psychiatry and was de- 
scribed as being agitated. He was not sedated but was placed in 
leather restraints. He was then described as being stable and it was 
believed that he was sleeping. However. in the morning be could not 
be awakened and he had fixed and dilated pupils. An initial pH was 
6.6. He was also bradycardic to 20 beats/min. Other laboratory stud- 
ies showed potassium of 8.0 mEq!L, creatinine of 2.9 mg/dL, and an 
anion gap of 41 mEq!L. After receiving 10 ampules of sodium bi- 
carbonate, his pH was 7.2. Within 24 hours of being brought lo the 
ED, the patient developed refractory hypotension and arrhy!hnias 
and died. Urine toxicologic anaiysis was positive for amphet- 
amine. Methanol and ethylene glycol levels were pending at the time 
of his death. Postmortem examination showed minimal cerebral 
edema and fan-shaped crystals consistent with oxalate crjstais in 
the proximal tubules of the kidneys. Postmortem blood toxicologic 
analysis showed a lidocaine level of 6.7 &mL and ethylene glycol 
level of 540 mg/dL. 

Case 58. A 53-year-old man ingested a blue liquid assuming it was 
wine. He was found unconscious the following morning. In the ED. 
he was comatose with a pH of 6.75, bicarbonate of I .5 mEq/L. anion 
gap of 25 mEqlL, and osmolal gap of 200 m&n/kg H20. His urine 
output was poor and no oxalate crystals were present. Toxicological 
analysis showed a blood ethykne glycd level of 850 mg/dL and a 
methanol level of 5.7 mg/dL. In the ED, the patient was lavaged and 
given activated charcoal. In the ICU 3.5 hours after admission. 
treatment included hemodialysis, ethanol infusion, and sodium bi- 
carbonate. He remained comatose. intubated, and on mechanical 
ventilation. His vital signs were blood pressure, 192,/76 m m  Hg: 
pulse, 108 beats/min; respirations. 20 breathsimin; temperature, 
36°C. Pertinent physical findings were unrezctive pupils, bilateral 
r&es, irregular cardiac rhythm, and bilateral lower extremity edema 
with a purplish discoloration. Laboratory data included sodium, 140 
mEq/L; potassium, 5.2 mEq/L; chloride, 102 mEq!L; bicarbonate, 
10 mEq/L; BUN, 12 mgldL: creatinine, 1.5 mg/dL; glucose, 306 
mg/dL; serum osmolality. 468 mOsm/kg H,O; PT, 16.1 seconds; 
FIT, 49.7 seconds. Arterial blood gases showed pH, 6.75; PO,. 186 
m m  Hg; bicarbonate, 10.5 mEq/L. Urinalysis showed proteinuria 
and glycosuria. The chest roentgenogram showed diffuse bilateral 
patchy lung infiltrates. mild pulmonary vascular congestion, and 
slight cardiomegaly. Approximately 7.5 hours after admission, the 
methanol level was 14.9 mg/dL and the acetone level was 43 mg/dL. 
Twelve hours after admission, the patient’s systolic blood pressure 
was 50 m m  Hg. Fourteen hours after admission. the patient had two 
seiz&es that were controlled with anticonvulsant therapy. On the 

day, the ethylene glycol level w& 
the methand level was 2. I mg/dL. The chest ra 

he interstitial infiltrates and 

alyzed. On the fifth hospital day, the patient needed an insa in-’ 
fusion to control hyperglycemia and he was hemodialyzed. on the 
seventh h&pita1 day, the ethylene glYc01 level was 2 m&dL and an 
EEG was consistent with diffuse cerebral dysfunction. Life support 
measures were discontinued and he died on the tenth hospital day. 

Case 59. A 27-year-old man ingested a goldplating solution con. 
taining I5 g of gold cyanide in a suicide attempt at an unknown time 
aboard a ship. On arrival at the hospital, the patient was apneic, 
without a palpable blood pressure, and tachycardic at 140 beats/r&. 
The patient was intubated and given dopamine. The cyanide anti- 
dote kit was given with a resultant methemoglobin Ievel of 11%. 
Arterial blood gases showed pH, 7.24; Pco~, 27 m m  Hg; Po2, 287 
m m  Hg. Systolic blood pressure during administration of norepi- 
nephrine was 40 m m  Hg. A neurological examination showed a co. 
matose patient with fixed and dilated pupils. Six hours after arrival, 
an EEG showed no brain activity. Life support was terminated 24 
hours after arrival. A whole blood cyanide level drawn about 2 hours 
after admission was 2.1 &mL. 

Case 60. A S9-year-old man who had sustained a myocardial icf- 
arction 3 months earlier accidentally spilled on himself some of the 
contents of a 209 L drum containing a 70% solution of hydrofluoric 
acid. He was in the process of diluting the material for future use at 
his site of employment. In the ED, he was awake and al&t with a 
systolic blood pressure of 1 IO m m  Hg. However, he quickly became 
dyspneic and then comatose. Life support measures were initiated 
and he was stabilized. The patient received calcium gluconate gel 
topically and 1V caIcium gluconate. The patient was subsequently 
transferred to the bum unit because of bums that covered I I% of his 
total body surface area, including second- Bnd third-degree bums on 
his head and neck. His course was further complicated by the pres- 
ence of severe hypocalcemia (calcium of 2.7 mg/dL). profound hy- 
potension and refractory ventilatory failure. Approximately 6 hours 
after admission, he developed ventricular fibrillation and cardiopul- 
monary resuscitation jyas unsuccessful. . 

Case 61. A 2-year-o&boy ingesled an unknown amount of a 35% 
solution of hydrogen peroxide that was stored in the refrigerator. The 
family Iived on a farm and kept peroxide on hand to treat raw milk 
for drinking. Several minutes after the ingestion, he had a seizure 
and then became apneic. He was transported by private vehicle to 
the ED; he arrived in cardiorespiratory arrest. He was resuscitated, 
intubated, and transferred to a pediatric hospital. Endoscopy 
showed mucosa! bums, without perforation, especially in the esoph- 
agus and sphincter areas. Severe gastric distention required decom- 
pression via NG suction. He died on the sixth hospital day from 
subsequent complications including respiratory and metaboiic aci- 
dosis, air emboli. and anoxic encephalogathy with marked cerebral 
edema. Postmortem examination showed multiple pinpoint hemor- 
rhagic areas on the gastric mucosal surfaces. 

Case 63. A 35-year-old woman with a history of chronic depres- 
sion and numerous suicide attempts was found by the sheriffuncon- 
scious in her car on the roadside. In the car were an empty traz- 
odone bottle, a jar with a white crystalline powder IabeIed sodium 
adde reagent grade, and a container with white powder around its 
edge. containin a dark liquid with a strong hydrocarbon smell. 
When paramedics arrived, she had a systolic blood pressure of 140 
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mm Hg. pulse of 60 beats/min. and a respiratory rate of 6 breaths/ 
min. Her pupils were midrange and unreactive. Sbc was given nal. 
oxone and !iO% dextrose with no response. The hazardous materials 
team was summoned. They donned gloves and goggles and self- 
contained breathing equipment. The patient was transferred by hcl- 
icopter lo a nearby university hospital. En route she needed atropine 
for a pulse of 40 beatslmin. Her rhythm then deteriorated to ven- 
tricular fibrillation. The odor of the patient permeated the entire ED 
and many staff complained of burning, watery eyes and headache, 
necessitating decontamination and medical evaluation. The patient 
died an hour after being found in her car. Her body and the involved 
chemical containers were wrapped in double bags. Rinse water from 
the patient could not be disposed of in regular sinks, because of the 
risk of formation of shock sensitive metal azides. The suspected 
source of the sodium aride was the laboratory where the patient had 
been working. Postmortem examination showed generalized vis- 
ceral congestion and 150 mL of a thick grey-brown fluid in the 
stomach. Drug screen was negative. Azide analysis was not per- 
formed. . 

Case64. A 30-year-old woman developed nausea and severe head- 
aches after consuming two drinks of tequila. She collapsed on her 
bed. Pazamcdiqs were summoned and found the patient seizing with 
fixed and dilated pupils. She then developed apnea and asystole. 
Cardiopulmonary resuscitation was initiated and she was intubated. 
Physical examination in the ED showed a comatose woman with a 
blood pressure of 180/80 mm Hg and a pulse of 100 beats/mitt. Her 
systolic blood pressure dropped to 80 mm Hg, then to 50 mm Hp. 
Arterial blood gases showed pH 6.28: Pcq, 40 mm Hg: PO,, 2’):: mm 
Hg. The patient remained acidotic, comatose and ventilator depen- 
dent. Approximately 5 days after admission. she developed prc- 
found hypotension. Her rhythm deteriorated from bmdycardia to 
asystoie and she died. Postmortem toxicologic analysis showed 
the presence of strychnine in the blood (&I7 pg/mL). brain (0.42 
pg/g), liver(0.97 p&g), kidney (0.53 pg/gt, and gastric contents.(K).9 
mg). The patient’s husband has been charged with murder. 

Case 70. An 8Fyear-old woman ingested an unknown amount of a 
disinfectant cleaner conraining 6.5% ethylene glycol butyl ether. In 
the ED she was comatose and had the odor of the disinfectant on het 
breath. She was intubated and placed on mechanical ventilation. 
She received IV naloxone, 50% dextrose, thiamine, and pyridoxine 
without any change in her mental statits. She underwent gastric 
iavage. and then received activated charcoal and a cathanic. Initial 
arterial blood gases showed a metabolic acidosis. Her ethylene gly- 
col level was 110 mg/dL. Three hours after admission, the patient 
received a loading dose of ethanol and a continuous infusion was 
started. Hemodialysis was discontinued after only 12 minules be- 
cause she developed ventricular tachycardia. Her hospital course 
was complicated by prolonged metabolic acidosis, hypotension. 
ventricular arrhythmias, hepatic and renai failure, and disseminated 
intravascuiar coagulation. Despite reduction of the ethylene glycol 
level to IO mg/dL, the patient had a cardiac arrest and died 3 days 
after admission. 

Case 83. A 78.year-old mentally retarded man ingested approxi- 
mately 180 mL of a pine oil cleaner. Over the next 7 hours he vom- 
ited several times then became increasingly unresponsive. When 
paramedics arrived, he had a heart rate of 30 beatsfmin. Cardiopul- 
monary resuscitation was initiated. On arrival at the ED, he was in 
ventricular fibrillation. Lie was defibrillated twice and received epi- 
nephrine. He then developed an irregular rhythm with bradycardia, 
occasional P waves, and varying wide QRS complexes. The patient 
had a history of an old left bundle branch block. His pulse varied 
from 25 to 60 beats/min, and he was hypotensive. Atropme had no 
effect. Dopamine was administered to maintain his systolic blood 
pressure at 90 to 100 mm Hg. He was admitted to the ICU and 
placed on mechanicat ventilation. On the second hospital day, he 
6uddenIy became asystolic and resuscitation was unsuccessful. 

Case 84. A 9O-year-old man .with Alzheimer’s disease ingested 
8pptoximately 60 mL of a cleaner containing pine oil. The 60 mL 
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container was found empty. and the odor of the substance was de- 
tected on his breath. Fifteen minutes after the ingestion, the patient 
was asymptomatic and in no drhtress. In the ED he was given acti- 
vated charcoal and a cathartic. Within I.S hours he became coma- 
tose and developed respiratory filiiure requiring mechanical venti- 
lation. A chest rocntgenogram showed right lower lobe infiltrates 
consistent with aspimtion pneumonitis. Dopamine, dobutamine and 
a plasma protein expander were infused to maintain his blood pres- 
sure at %IOo/60-70 mm Hg. By the fourth hospital day, the patient 
was hemodynamically stable off all vasopressors and fluid expand- 
er\. By the sixth hospilal day. the patient remained comatose and 
his chest roentgen,>prams were unchanged. He was receiving ticar- 
cillin for a hospital-acquired Sfuphy/ococcus flufeus infection. By 
the tenth hospital day. the patient’s mental status returned to his 
preexposure baseline levels, and there was slight improvement of 
his chest roentgenr)gram. Unsucccssfui attempts were made to wean 
the patient from the ventilator over the next 2 days. During his 15 
day hospitalization. his arterial blood gases ranged as follows: pH. 
7.31 IO 7.46: Pco,. 34 to 41 mm Hg; POT. ?6 to 88 mm Hg; bicar- 
bonate. I7 to 18 mEq.‘l.. l&tmortem examination showed consoli- 
dated lungs with only a small portion still aerated. The parietal and 
vi\cerai pleura contained foca! areas of grayish-white plaques. The 
lumen of the tracheohronchial tree contained mucopumlent exudate 
with roughcninp and congestion of the mucous membrane. 

Case 87. An X3-year-old woman drank an unknown amount of 8% 
hydrofluoric acid in a suicide attempt. Because of hematemesis and 
dy\phagia, she went IO the ED 30 minutes after the ingestion. On 
physical examination. she was lethargic with a palpable blood pres- 
hure of 60 mm Hg. pulse of 128 heats/mm, and respirations of 28 
hreathsimin. She had bright red blood per NG tube. Serum calcium 
was 6.1 m&IL. Initial treatment included IV fluid resuscitation, 
dopaminc, calcium chloride. and blood transfusians. Six hours after 
the ingesiion. she developed a prolonged QT interval and intermit- 
tent ventricular tachycardia. Her serum calcium at that time was 9.7 
mg/dL. Seventeen hours after the ingestion, she sustained a cardiac 
arrest and died. 

Case SR. A 3.5.year-old man wan inside a closed storage vessel, 
whtch had previously contained chicken livers, disinfecting it with a 
12.5% sodium hypochtorite solution. It is unknown whether any 
other Fuhbtances wcrc being used. Approximately 5.5 hours after he 
was expccled to have finished the cleaning job, an ambulance wds 
called. Cardiopulmonary resuscitation was initiated at the scene, 
and he was transported to the ED. The patient died 13 minutes after 
arriving at the ED. Postmortem examination showed massive bilat- 
eral pulmonary edema and congestion and ecchymosis of a shoul- 
der. 

Case 120. A J-year-old hoy was pulled ou1 of fhe flames of a four 
alarm fire by a neighbor. Cardiopulmonary resuscitation was initi- 
ated by joggers. When paramedics arrived, the child was not breath- 
ing and was asystolic. Cardiopulmonary resuscitation was contin- 
ued, and he was intubated and given IV epinephrine. In the ED, he 
was comatose and flaccid with a blood pressure of 99/29 mm Hg, 
pulse of 95 beats!min, and temperature of 33°C. After receiving 
198% Oz for 30 to 60 minutes, his carboxyhemoglobin level was 26%. 
Arterial blood gases showed pH. 7.04; Pco~, 18 mm Hg; PO,, 462 
mm Hg: bicarbonate. 4.8 mRq!L. Thirty minutes later, second stud- 
its showed carboxyhemcglobin. 7%: pH, 7.32: Pco,, 7 mm Hg; POT, 
539 mm Hg: bicarbonate, 3.3 mEqlL. The patient then received 
hyperbaric 0, for 2 hours. Initially there was improvement in his 
muscle tone, but then he developed posturing. The patient was anu- 
ric. Thiosulfate was administered, and the patient was transferred to 
a pediatric hospital. On arrival. he was comatose with decor&ate 
posturing. After 2 days in the KU. the patient was not triggering the 
ventilator. His vital signs were blood pressure, 90/60 mm Hg; pulse, 
I40 beats/min; temperature. 36°C. Electrolytes were sodium, 128 
mEq!l,; potassium, 2.9 mEq/L; chloride. IO4 mEq&; bicarbonate, 
I3 mEq/L. Arterial blood gases were pH, 7.35; Pcoz, 21 mm Hg; 
bicarbonate, I I mEq/l.. The chest roentgenogram showed minimal 



AMCtl 

bronchial thickening. Afier tw( s showed n0 b&n wave acti+ 
itY. life Support was discontinued on the tifth hospital day. Postmor- 
Ml examination showed a markedly narrowed airway with extreme 
swelling af the epiglottis. and markedly erythematous larynx and 
trachea. Pulmonary findings included erythematous bronchi, edem- 
atous uPper lobes, and consolidated pulmonary parenchyma. The 
brain w8s very soft and extremely swollen. The cause of death was 
anfrrmed to be hypoxic encephalopathy due to inhalation of prod- 
ucts of combustion. Toxicologic analysis on blood drawn on the 
first hospital day showed a cyanide leve! of0.32 &mL and a met- 
hemoglobin level of 0.7%. 

case 130. A 25-year-old professional landscaper ingested un- 
known amounts of a lawn fungicide containing 20.1% cadmium cbl~- 
ride and a water !uudener lrit containing less than 0.1% ca!mag!te 
s&tion. On presentation to the ED 30 minutes after the ingestion, 
the patient was agitated and diaphoretic with a systolic blood pres- 
sure ofso mm Hg and a pulse of I40 beats/min. His lungs were clear 
and he had no jugular venous distention. initial laboratory results 
included hemoglobin. 22 g/dL; hematocrit, 68%; white blood cell 
(WBCJ count ,7,6OO/pL; platelets, 302,ooO/~L; sodium, 143 mEq/L; 
potassium, 3.6 mEq/L; chloride, 104 mEq/L: bicarbonate, 30 mEq/ 
L: glucose, 127 mg/dL; AST, 22 [U/L; ALT, 14 Xl/L.: alkaline phos- 
phatase, 72 Iv/L; LDH. 224 IUIL. Arterial blood gases showed pH, 
7.15; PCo,, 24 m m  Hg; PO,. 194 m m  Hg; bicarbonate. 8.3 mEq/L. 
Because of his agitation. he was given diazepam and pancuronium 
before he was intubated. IV fluids, dopdmine. and norepinephrine 
were required to sustain a systolic blood pressure of 90 m m  Hg. In 
the ED he received ethylenediaminetetraacetic acid (EDTA]. 75 mg/ 
kg IV. Because of persistent anuria and progressive elevations of his 
BUN and creatinine levels, EDTA was discontinued, After I3 am- 
pules of sodium bicarbonate, his arterial pH remained less than 7.2. 
The patient also received broad spectrum antibiotics. cimetidine, 
and dexamethasone. He remained hypotensive. became unrespon- 
sive, then died 26 hours after the ingestion. 

Case 131. A ‘LO-year-old man arrived at the ED by ambulance 8 
hours after intentionally ingesting arsenic triqxide. He slated that 
after the ingestion. he had vomited 25 times and the emesis htld 
contained blood. He was initially awake and Oriented, but had ven- 
tricular tachycardia requiring cardioversion. Initial laboratory re- 
sults included hemoglobin, 19.2 g/dL: hematocd!. S5.6%; WBC 
count, 39,3OO/pL: platelets, 402.uoo/p.L; sodium, 142 mEq/L: potas- 
sium, 3.7 mEq/L; chloride, 92 mEq/L; bicarbonate, 15.5 mEq/L; 
BUN, 19 mgldL; creatinine, 2.6 mg/dL; glucose. 298 mg/dL. Arte- 
rial blood gases on I3 L O2 were pH. 7.2; Pco,. 29 m m  Hg; Po2. 339 
m m  Hg; bicarbonate, I I .4 mEq/L. An abdominal roentgenogram 
showed radiopaque material. Treatment incfuded dopamine. 
lidocaine, sodium bicarbonate, dimercaprol. bretylium, and 
tomepam. In the !CU, a Swan-Ganz catheter (Baxter Healthcare) 
was inserted and his pulmonary capil!ary wedge pressure WdS 14 cm 

H,O. lie was also intubated and an NG tube was inserted. He was 
18vaged and then activated charcoal and a cathartic were given. He 
became more hypotensive and norepinephrine was started. A Foley 
catheter was placed, but he remained anuric despite receiving 8 
liters of fluid and furosemide. His last arterial blood gases were pH, 
7.25; Pco,, 39 m m  Hg; PO,, 64: bicarbonate, 17 mEqlL. Despite 
receiving dopamine, norepinephrine, and dobutamine, he remained 
hypotensive and died approximately 16 hours after the ingestion. 

Case 132. A 3S.Year-old woman with multiple prior suicide at- 
tempts mixed arsenic powder with water and then injected the So- 
lution !V at an unknown time. Later that day. she was found vom- 
iting and incontinent by a family member.  In the ED. she Was  vom- 
iting coffee ground emesis and complained of throat. epigastric. and 
8bdomjna! pajn. On physic& examination. she was lethargic with 8 
blood pressure of 97151 m m  Hg, pulse of II I beats/min. and resPi- 
rations of 20 breathslmin. Rectal examination showed guaiac- 
negative stoo!. Treatment included dimercaprol and urine alkaiin- 
imtion. A few hours later, she became PrOgressiVe!Y hypotensive 
and was given fluids, dopamine, and blood transfusions. Two days 

yyj 
drier the ingt .:i 

h, she kcame oliguric a$ was hem&+.,-i 
hospital course was complicated by the development e 
hypotension, fluid overload, liver failure, renal f’ajjun, ~~ u 
inated intravascuiar coagulation. She died on  the third hpit; 

Case 134. A 75-year-old man stumbled out of a garase a 
formed his girlfriend that he had ingested an  unknorm -un 
unknown poison which had been stored in a  mason jai. By th 
paramedics arrived 9 minutes later, the patient had coughed u 
turn and then vomited white mucous. He denied any pain or 
ness of breath. On physical examination he had a palpable 8% 
blood pressure of 110 mm Hg, pulse of 76 beat&in, and respi . C..^. .*. -- . . 
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raze or 211 Dreams/mm. l‘he cardmc monitor showed 
rhythm. The patient received oxygen and normal safine 
Minutes later, during transport. the patient’s mental at8tus&~~~~ 
deteriorated. Repeat vital signs 13 minutes after the previous set 
showed a palpable systolic blood pressure of 80 m m  Hg, pulse ofso 
beatslmin. ahd respiratory rate of I2 breaths/min. A few minutes 
tater the p??tienl developed electromechanical dissociation at a fate 
of 40 beats/min, without an obtainable blood pressure. Caapu!. 
monary resuscitation was initiated and the patient was intubated. 
After receiving atropine, epinephrine, and dopamine in the ED, he 
had a palpable systolic blood p&sure of 90 m m  Hg with a pulse rate 
in the 80s. On physical examination, the patient had dilated pupils 
that were minimaily reactive. Other physical findings were warn, 
and dry skin, clear lungs, and absent bowel sounds. On lm 0, his 
arterial blood gases showed pH, 7.16; Pco,. 36 m m  Hg; PoZr 62 
m m  Hg. Gastric lavage produced a green liquid with a strong hy. 
drocarbon odor. During contmued lavage, the return became hem- 
orrhagic. Despite receiving sodium bictirbonate, isoproterenol, and 
an external pacemaker, his rhythm and blood pressure could not be 
maintained. The patient died approximately 1 hour after his arrival. 
The coroner analyzed the gastric contents from the beginning of the 
lavape and determined the cause of death to be secondary to the 
ingestion of arsenic. 

Case 135. An M-year-old man with a history of dementia and 
alcohol abuse went to the ED claiming to have ingested 8rse& 
trioxide the day before. He had vomited and had diarrhea but was 
now asymptomatic. Creatinine was 1.8 mgldL and BUN was 18 
mg’dt. An abdominal roentgenogram showed radiopaque material. 
He remained asymptomatic untrl the following morning when he 
be-me hypotensive and delirious. His urine output dropped and he 
developed hematuria. A subsequent abdominal roentgenogram 
showed radiopaque material still present. An NG tube was inserted 
and whole bowel irrigation initiated, but the patient vomited the 
solution. He later developed rales and was intubated. His blood 
pressure was 90160 m m  Hg. BUN 58 mg/dL, and creatinine 2.5 
mg!dL. Treatment included colonic irrigation, urfhary alkaiiniza- 
tion, and cheladon with intramuscular dimercaprd. The patient de- 
veloped aspiration pneumonia. Arterial blood gases were pH, 7.37; 
pco,. 28 mm Hg; Paz, 86 mm Hg; bicarbonate, 16 mW. On the 
fourth hospital day, the patient was agitated and anuric with a blood 
pressure of t06/50 m m  Hg. He underwent hemodialysis for acute 
tubular necrosis. On the tifth hospital day. he became comatose and 
his systolic blood pressure fell to almost 60 m m  Hg. Treatment 
included hemodialysis and dimercaprol. Whole bowel irrigation Was  
discontinued. Activated charcoal was suctioned from the endotra- 
chcdl tube. Laboratory results included Sodium, 141 mhk Pow- 

sium, 2.4 mEqlL: chloride. 99 mEq/L; bicarbonate, 18 mEq/L: 
BUN. 35 mg/dL: creatinine, 4.3 mgldL. He died on the sixth has- _. . ^h 
pita! day. II was later learned that he had acquired the arsemc N 
years earlier from 3 chemical plant employer and had been saving it 
to kill chickens. 

Case 136. A 3%year-old man ingested an unknown powder with 
suiciJal intent. The patient’s wife brought a bag of powder to the 
ED. saying it contained diclorodiphenyltrichloroethane (DD’I9. Her 
husband had reportedly mixed the powder and cigarettes together 
and then ingested the mixture. He was asymptomatic on arrival but 
began vomiting following insertion of an NG tube. He was lava8ed 
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1  and given activated charcoal and a cathartic. Within 3 hours the 

patient had some seizure activity and became combative. He was 
treated with IV diazepam and phenytoin. Approximately Y hours 
after the ingestion the patient became hypctensive with blood pres- 
sures ranging from 8Oi38 mm Hg to 8600 mm Hg. His pulse w;ts 120 
beatsimin and his respiratory rate was 28 to 32 breaths/min. He had 
vomited approximately seven times. Laboratory results included 
sodium. 148 mEq/L; potassium, 3.4 mEq/L; ch!oride. t I2 mEq(L.: 
serum creatinine, 1.0 m@dL; glucose. 106 mg/dL: BUN. l t mg,‘dL. 
Urfnalysis was 3+ for glucose with WBC and red blood cells 
present. Approxima!ely 18 hours after ingestion the patient was 
transferred to a tertiary care facility because of hypotension and 
reduced urine output. His blood pressure remained low dcspitc 
dopamine, dobutamine. metaraminol, and atropine. Shortly after 
arrival at the referral hospital, the patient had a cardiac arrest and 
resuscitation attempts were unsuccessful. Two hours after his death 
the substance was identified as arsenic. Postmortem findings were 
consistent with arsenic intoxication, including myocarditis and gdS- 

tritis. The blood arsenic concentration was 46.0 p+g’dL, 
Case 137. A 46-year-old man with a history of chronic ethanol 

abuse and multiple suicide attempts ingested approximately 50 g of 
mercuric chlor@ during a drinking episode: In the ED. he wax in 
acute respiratory distress and had significant oral swelling. After an 
emergency cricothytotomy, the patient was sedated. paralyzed. and 
trdnsferred by helicopter to the KU of a large medical center. 
Dimercaprol was administered. but he developed anuric renal fail- 
ure, upper and lower gastrointestinal (GI) bleeding. increasing res- 
piratory failure, and disseminated intravascular bleeding. On the 
first hospital day, the patient underwent a tracheotomy. right tho- 
racotomy. and exploratory laparotomy. Esophagostomy and je- 
junostomy were required due to extensive necrosis of the stomach. 
Postoperatively, the patient experienced increasing hypotension and 
respiratory failure, leading to severe metabolic acidosis. Cardiac 
arrest occurred 16 hours after the ingestion. Postmortem examina- 
tion showed erosive gastroesophagitis. stomathis and pharyngitis, 
tracheobronchitis, facial edema. and edematous colonic mucosa. 

&se 139. A 45-year-otd man was at work when the piatform he 
was standing on collapsed. He then fell into a vat containing nickel 
sulfate. nickel chloride, and nickel oxide at a temperature of 54.4 “C. 
He was pulled from the vat within 30 to 60 seconds. Physica! ex- 
amination showed second degree burns of his lower extremities. for 
a total surface area of 3%. Laboratory results included btlirubin. 5.4 
m&IL; AST. 57 IUIL; ALT, (IS IU/L: alkaline phosphatase. 78 IUi 
L. Within 24 hours of admission. he developed renal and hepdtic 

failure and sustained a myocardial infarction. The patient’s respira- 
tory status deteriorated and he required mechanicat ventilation. He 
died 72 hours after the exposure. 

Case 140. A 37-year-old previously healthy man became iii while 
attending a party. He consumed five beers and then drank from a 
newly opened bottle of vodka. Minutes later, he developed crampy 
lower abdominal pain and vomiting and then became unconscious. 
He awakened in the ED and continued to have abdominal pain, 
nausea with brownish emesis, and diarrhea. Two other people at the 
party had tasted the vodka and reported that it “tasted bad.” Phgs- 
icai examination showed an alert and agitated man in moderate dis- 
tress. His vital signs were blood pressure, 94140 mm Hg; pulse. 124 
beat&mm; respirations, 36 breathsimin; temperature, 378°C. Ab- 
dominal examination was remarkable for a midline surgical scar, 
&rIve bowel sounds and moderate tenderness to palpation with mild 
guarding in the right lower quadrant. Rectal examination showed 
Ouoiac-positive stool. Laboratory results included potassium. 2.8 
h&L; anion gap, 17 m&IL; BUN. 14 mg/dL; creatinine, 1.2 mg/ 
$L; hemoglobin, 14.3 g/dL; WBC count. 24.100/&L with neutro- 
-@t&a and a I& shift; platelets, 269,OOO/uL; alkaline phosphatase, 25 
$.I&, AST, 105 IU/L; ALT, 45 IU/L; amylase, 42 W/L; lactate, 2.9 
@q/L; negative serum ketones. Urinalysis showed protein, 43 
~BQhig!r-power field and 98 erythrocytes/high-power field. Arte- 
@d blood gases were pH, 7.48; Pco,, 24 mm Hg: PO,. 86 mm Hg; 
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bicat bondtc. 18 mEq!L. Toxicologic analysis results of serum and 
urine were negative except for an ethanol level of 160 mg/dL. Roent- 
germgrams of the chest and abdomen were unremarkable. Despite 
receiving va>opressors and fluids. the patient remained hypotensive 
in the ICU. Over the next few hours, he developed stupor, hypox- 
emia and metabolic acidosis. A chest roentgenogram showed inter- 
sthial ;ung intiltr~fes. ‘The patient underwent exploratory taparoto- 
my fcr possible ischemic bowel. viscus perforation, or occult ab- 
bcexs, but only mild adhesions and edema of the retroperitoneum 
were found. The remainder of his hospital course was remarkable 
for persistent metabolic acidosis. adult respiratory distress syn- 
drome. hypotension. fever. disseminated intravascular coagulation, 
and multisys’tem organ fui:ure necessitating hemodialysis. The pa- 
tient died on the eighth hospital day. Postmortem toxicological anal- 
ysis of multiple tissues showed high levels of arsenic. The remaining 
liquid in the vodka bottle contained 18% potassium arsenite by 
we:ght. 

Case 141. A 6tO-year-old woman presented to the ED complaining 
of “hurnrng all inside” after ingesting approximately 60 mL of 
dichlorophenoxyacetic acid (2.4-D) herbicide in a petroleum distillate 
vehicle. In the ED she wd\ alert and oriented with stable vital signs. 
lmtial therapy included gastric lavage and administration of acti- 
vated charcoal Within the first 22 hours she became comatose re- 
hponding only to deep pain. Vital signs remained stable. Forty-eight 
hour\ after presentation, she developed occastonal twitching and 
rcmdined com2ltose with ininimal response to pain. Continuous elec- 
trocnccphalographit monitoring showed extremely slow activity in- 
dicntivc of frontal lobe damage. Her BUN and creatinine levels were 
reported as mildly elevated. Eleven days after presentation, it was 
learned that the pattent had developed renal failure and then diabe- 
tes insipidus. Her EEG showed a flat line and she was pronounced 
deitd . 

Case 142. A 29-year-old man presented to the ED complaining of 
nausea. vomiting, diarrhea, epigastric pain. and generalized weak- 
ness of approximately 36 hour% duration. The emesis was coffee 
ground and the diarrhea was black and tarry. The patient denied 
prtor Cl bleedin and also denied recent abuse of ethanol or saiicy- 
hue\. The patient was in no acute distress with a blood pressure of 
7Oi50 mm Hg. pulse of X0 beats/m& respiratory rate of I8 breaths/ 
min, and temperature of3670 C. Physical examination was remark- 
able for an excessively dry tongue, slightly icteric sclera. crepitation 
on both sides of the neck consistent with subcutaneous emphysema. 
dist:mt heart sounds, mild epigastric tenderness, and brown guaiac- 
positive stool in the reclum. Gastric aspirate was also guaiac posi- 
tive. Laboratory results included hemoglobin, 16.6 g/dL; hemato- 
crit. 50.9%; WBC count, 26,.CoO/kL with a differential of 82% seg- 
mented neutrophils, 7% band neutrophits, 7% lymphocytes. 4% 
monocyteb. and 1% nucleated red blood cells; platelets, 283.OOO~pL, 
sodium, 143 mEq!L: potassium, 3.3 mEq/L; chloride, 97 mEq/L; 
bicarbonate, 12.4 mEq/L: glucose, I09 mg/dL; BUN, 65 mgldL; 
creatinine, 9.6 mgfdL; anion gap. 34 mEq/L. Coagulation studies 
showed PT, 22.7 seconds: PIT, 41. I seconds: fibrinogen. 43 mgdL. 
Arterial blood gases on room air showed pH, 7.40; Pco,, 25 mm Hg; 
PO,. 47 mm Hg. Chest roentgenogram showed a pneumomediasti- 
num, bilateral infiltrmes. and an enlarged cardiac silhouette. Upper 
Cl contrast study showed mucosal swelling in the duodenum con- 
sistent with diffuse injury. The patient had been spraying d dilute 
solution of paraquat in his back yard, but repeatedly denied any 
ingestion. His hospital course was marked by the extremely rapid 
deveiopment of respiratory failure. He had a cardiac arrest 7.5 hours 
after presentation and died 35 minutes later. Postmortem examina- 
tion confirmed acute paraqunt ingestion as the cause of death. The 
postmortem serum paraquat level was 6.4 p,g/mL. 

Case 144. A 34-year-old man with a history of chronic alcohol 
abuse presented to the ED after ingesting up to 240 mL of paraquat. 
He complained of vomiting and muscle cramps. After activated 
charcoal was given. the patient was transferred. At the second fa- 
cility. the patient was hypotensive and still complaining of cramps. 
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The patient received fluia,, sodium polystyrene sulfonate, and po- 
tassium. Throughout the night his blood pressure remained stable. 
Early the next morning, he was slightly tachypneic, but his lungs 
were clear. His urine output was excellent. He then became hy- 
potensive and was unresponsive to fluids and vasopressors. By mid- 
afternoon, he had a respiratory arrest. After 2 hours of continuous 
cardiopulmonary resuscitation, he died. Toxicologic analysis 
showed the presence of paraquat and a blood ethanol level of 219 
mg/dL. 

Case 153. A Zyear-old boy was allegedly found with a can of 
insecticide after he had sprayed it into his eyes. After washing his 
face with water, his mother called the poison center. By that time, 
he had vomited once and was crying. There was no history of cough- 
ing or choking. Because the mother was so upset, paramedics were 
asked to respond and the boy was transported to the ED. On pre- 
sentation, he was comatose with labored breathing. Chest roentgen- 
ogram showed greater than 50% consolidation of the lungs. Arterial 
blood gases showed a pH of 7.18 and Pco, of 59 m m  Hg. He devel- 
oped seizures and was treated with diazepam and succinylchohne. 
On transfer to a tertiary care facility the child was comatose, tachy- 
cardic to 190 beatsimin, and ventilator dependent. His lungs were 
described as wet. Treatment included dopamine to maintain his 
blood pressure and activated charcoal. Atropine was given for a 
possible insecticide exposure without improvement. Sixteen hours 
after the exposure, the parents stated their son had actually ingested 
charcoal lighter fluid. He developed bloody pulmonary secretions 
and was treated for aspiration pneumonitis. Twelve hours after the 
exposure, he developed ventricular fibrillation aud arrested. Cardio- 
pulmonary resuscitation was initiated and 12 minutes later his 
rhythm converted to sinus. After the resuscitation, he was unre- 
sponsive to pain with no spontaneous movement and occasional 
spontaneous respirations. His pupils were nonreactive. Within 36 
hours, he developed multisystem failure. His transaminases ranged 
from 1,700 to 2.OCQ ML. The bloody pulmonary secretions per- 
sisted and prophylactic antibiotics were administered. He was hy- 
perkalemic, requiring multiple doses of ciicium and sodium bicar- 
bonate. Bradycardia and asystole ensued. Postmortem examination 
confirmed the cause of death as ingestion and aspiration of a volatile 
hydrocarbon. 

Case 1S5. A 14.year-old boy sprayed a fabric protector containing 
l,l,l-trichloroethane on a shirt and was inhaling it with friends in the 
parking Iot at a dance. He abruptIy stood up, ran into the building. 
and collapsed. When paramedics arrived, the patient was in cardiac 
arrest, which progressed to cardiopulmonary arrest prior to arrival 
at the ED. Lidocaine, epinephrine, and dopamine were adminis- 
tered. About 4 hours after he collapsed, the resuscitation attempts 
were discontinued and he died. Postmortem examination showed 
generalized visceral congestion, pulmonary edema, and swelling of 
the brain. The cause of death was confirmed to be ventricular ar- 
rhythmias secondary to inhalation of l,l, I-trichloroethane. Post- 
mortem toxicological analysis showed a blood levei of 8 &mL of 
l.l,i-trichloroethane. 

Case 163. A l3-year-o!d boy was found unresponsive in complete 
cardiopulmonary arrest. Cardiopulmonary resuscitation was initi- 
ated. He vomited several times and a gasoline odor was present. He 
died approximately I hour later. Postmortem examination showed 
massive pulmonary edema. Toxicological analysis results of the 
urine was positive for caffeine, nicotine, and nicotine metaboiites 
and negative for drugs of abuse. Headspace analysis showed un- 
identified volatile peaks with similar retention t imes to some found 
in gasoline. 

Case 165. A 13-month-old boy ingested an unknown quantity of 
kerosene. Approximately an hour later in the ED, he was spitting, 
drooling, and coughing. After a vomiting episode, he suddenly de- 
veloped severe respiratory distress. He was intubated and trans- 
ferred to a :ertiary medicat facility. Approximately 9 hours after ?he 
exposure, he was “fighting” the ventilator and was paralyzed with 
pancuronium. Chest roentgenogram showed multiple infihrates. Af- 

ter the endotracheal tube suctioning produced ,, tan sec.ti 
ceftazidime and clindamycin were started. The inspired oxygen c 
centration was increased to 100%. The patient becerne febr 
Forty-eight hours after the exposure, he developed a pneumo~or 
Seventy-two hours after the exposure, severe puImOuary edema 
veioped, which was treated with diuretics. He died Ion hours at 
the exposure. 

Case 166. A IZmonth-old girl ingested an unknown amount 
Iamp oil coataining 58% mine& oiI, 40% vegetable ail, and 2% p 
fume oU. In the ED, she was lethargic with bilateral whee-&g. Ch 
roentgenogram showed a right-sided infiItrate. Initial arterial blo 
gases on IO L Ox wert pE, 7.35; Pcoa. 45 m m  Hg; PO,, 446 m m  H 
She developed increasing respiratory distress and a repeat chc 
roentgenogram showed bilateral infilrratcs. She was then transferr 
to a pediatric hospital. Vital signs on arrival were Systolic blo 
pressure, 92 m m  Hg; Pulse, 156 beats/min; respirations, 80 bread 
min; temperature, 36.4’C. On physical examination, she was letm 
gic and had substernal and ~ubc~stal retractions. In addition, s 
had biiaterai otitis media and decreased basilar breath sounds. S 
was admitted to the ICU and antibiotics were administered. Aft 
continuous positive airway pressure was applied, she initial 
seemed to improve. However, over the ensuing 24 hours, she d 
veloped respiratory failure and was intubated and mechanically vc 
tilated. Chest roentgenogram showed a right pneumothorax and 
chest tube was inserted. During her hospitalization, she require 
increasing positive end-expiratory pressures, IOO% inspired oxyge 
dopamine, and dobutamine. On the fourth hospital day, she SIX 
denly deteriorated. Chest roentgenogram showed a recurrence ( 
the right pneumothorax and a pneumomediastinum. After the plact 
ment of both a chest tube and mediastinum tube, the patient’s bloo 
pressure increased and her respiratory status temporarily improvec 
On the fifth hospital day, she could no longer be oxygenated. Sh 
became bradycardic, hypotensive, and died. 

Case 167. A 2-year-old girl mistook kerosene for a red beversg 
and drank it. At home she had several episodes of coughing ant 
choking. In the ED, she was intubated and placed on mechanica 
ventilation. She developed bilateral pulmonary infiltrates auc 
needed high concentrations of forced inspiratory oxygen and a high 
positive end-expiratory pressure for oxygenation. After a week she 
improved slightly, but then began to worsen. At this time, her bes 
arterial blood gases showed Pq of 50 m m  Hg and PCO* of 50 m m  Iig 
She developed a pneumothorax, which was treated with chest tube 
insertion. She also developed shock, which was treated with dope 
ine and fluid boluses. She was then transferred to a facility offering 
extracorporeal membrane oxygenation. Despite the treatment of a 
tension pneumothorax, the patient continued tcrhave poor ventila- 
tion-perfusion. Twenty days after admission, she had a sudden ar- 
terial decannulation and had 10 minutes of complete hypoxia. She 
then susiained a cardiopulmonary arrest and died. 

Case 173. A 72-year-old man, despondent over the recent death of 
his father, ingested an unknown number of aluminum phosphide 
tablets in front of his wife. In addition, he had been drinking heavily 
that evening. He had a history of alcohol abuse, chronic obstructive 
pulmonary disease. and abdominal aortic aneurysm. When para- 
medics arrived. he was obtunded. On arrival at the ED 1.5 hours 
after the ingestion, he was diaphoretic with a systolic blood pressure 
of 65 m m  Hg. Physical examination showed equal and small pupils. 
clear lungs. and regular heart rhythm. Laboratory studies included 
sodium, 130 mEq/L: creatinine, 2.6 mddL; glucose, 131 mgldL; 
calcium, 7.5 mgldL: phosphorus, 42.2 mg/dL; AST, 1.206 IU:l.: 
LDH. 2.267 IUIL; CPK. 26,216 IU/L; WBC count, I1 ,ooO/pL: PT, 
16.6 seconds, Toxicologic analysis showed an ethanol level of 230 
mg’dL and an acetaminophen level of < IO cIB/mL. Arterial blood 
gases showed pH. 7.32; Pco2. 40 m m  Hg; Pq, 64 m m  Hg. An ECG 
showed nonspecific diffuse repolatization abnormalities with pre- 
mature ventricular contractions. In the ED the patient received flu- 
ids and dopamine and his blood pressure was stable. He underwent 4 
gastric lavage, and was given activated charcoal and a cathartic. 
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While being moved from the gurney. he developed ventricular fi- 
brillation and was defibrillated. He was also intubated and piaced on 
mechanical ventilation. In the ICU he had refractory hypotension 
with a systolic blood pressure of 66 m m  Hg. In addition, he became 
anuric. Repeat arterial blood gases drawn approximately an hour 
after the first showed pH, 7.15; PcoZ. 19 m m  Hg: PO,. 156 m m  Hg. 
Other iaboratory studies obtained in the ICU included hemoglobin. 
9.4 g/dL: potassium ranging from 2.9 to 3.6 mEq/L: bicarbonate, 3 
mEq/L: glucose, 769 mg/dL; lactate. 25.5 mEq!L. The patient died 
approximately 30 hours after the ingestion. 

Case 179. A 30-year-old man with a history of alcoholism and 
depression was found unresponsive with an empty botfle of l indaue 
next to him. In the ED, the patient was unresponsive. In the ICU. he 
was intubated and placed on mechanical ventilation. He was having 
generalized seizures and constant muscle tremors. Diazepam was 
given to control the seizures. An hour after admission, he became 
anuric. Three hours after admission, his vital signs were systolic 
blood pressure of 60 m m  Hg. pulse of 120 beats/min, and rectal 
temperature of 42°C. Five hours after admission, he rem#ained co- 
matose, anuric, and tachycardic to 122 beatslmin. He continued to 
deteriorate and died IO hours after admission. 

Case 182. A S5-year-old man was exposed to.methyl bromide when 
he went inside a 6ouse that was tented for exterminating termites. 
After leaving the house, he collapsed on the sidewalk and started IO 
seize. Thirty-six hours after the exposure, the patient was comatose 
with a blood pressure of 60/40 m m  Hg and temperature of 39.4’C. 
Laboratory studies included sodium. 148 mEq:L: bicarbonate, 9 
mEq,‘L; BUN, 44 mgldL; creatinine. 8 mg/dL; glucose. 355 mgldL. 
He developed complete heart block and was placed on an intraaortic 
balloon pump. Treatment also included epinephrine, dopamine. and 
hemodialysis. The patient died on the sixth hospital day. 

Case 183. An 18-month-old girl was found by her mother playing 
with buckets containing an insecticide (terbufos). Four hours late1 
while en route to the physician’s office. she experienced a cardio- 
pulmonary arrest. Cardiopulmonary resuscitation was initiated and 
the patient was transported to the hospital. In the ED. the child was 
found to be without a discernable cardiac rhythm. Atropint! and 
pralidoxime were administered with no effect. She was also decon- 
taminated with soap and water and underwent gaslric lava@ with 
return of large amounts of orange fluid. She died approxunately 7.3 
hours after the exposure. 

Case 185. A 65-year-old woman, experienced in collecting mush- 
rooms, picked and ate a mushroom growing in her yard. Twenty- 
four hours later, the patient began experiencing maw23 and vomit- 
ing. Presuming it was the flu, she did not seek medical attention for 
several days. Five days after the ingestion. the patient became oh- 
tunded and hypotensive. Laboratory results included AST. 3.000 
IUIL; biliibin, 9.1 mg/dL: PT, 80 seconds; PTT, 100 seconds; an 
anion gap, 30 mEq/L. The patient was intubated and received 
dopamine and fresh frozen plasma. Repeat laboratory resu!ts 8 
hours later were sodium, 141 mEq/L; potassium. 3.6 mEq/L; chlo- 
ride, 93 mEq/L; bicarbonate, 18 mEq/L; glucose, 275 mgldL; BUN, 
50 me/dL; creatinine, 2.4 mEq/L; AST. 4,314 IU/L; total bilirubin, 
6.2 mgfdL; direct bilirubin, 3.1 mg/dL; alkaline phosphatase, 221 
IUIL; LDH, 4,350 IUIL; PT, 20 seconds: PTT, 30 seconds. Arterial 
blood gases showed pH. 7.61; Pco,, 21 m m  Hg; Pot, 129 m m  Hg. 
The patient remained unresponsive. A liver biopsy 6 days after in- 
gestion showed no viable cells. Urine output was minimal. The pa- 
tient continued to receive dopamine and dobutamine, as well as 
lidocaine for venuicular ectopy. Seven days after the ingestion, she 
died. Although the mushroom was identified as an amanita, further 
classification to species was not possible. 

&se 186. While hiking in the mountains. a 32-year-old woman 
ingested a root &om a stream bank that she mistook for watercress. 
Thirty minutes after tbe ingestion, she developed status epilepticus. 
An hour later, at an initial health-care facility, she continued to 

; seize, with no response to diazepam and phenytoin. She was then 
I paralyzed with succioylcholine and pancuronium. GI decontamina- 
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tion consts~cd of gastric Iuva8e and the administration of activated 
charcoal and a ca!hurfic. Two hours after the initial presentation, the 
patient wit\ tranhfemed 10 another health-care facility. On arrival, 
she wnh comato<e with a temperattlre of 3h.I”C. She was intubated 
and placed on mcchenical vcntilntion. She received diazepam, phe- 
ngtoin, and phenoharhititl to conlrol seizure activity. Eight hours 
after the ingestion. the patient wa:, exhibiting flexor and tonic con- 
tr:tction and extensor posturing. Complications included a spiking 
tcmFerature and possihlc ahpirntion pneumonia. An EEG performed 
2 day% after :he ingestion demonstrated no electrical activity. The 
p;ttient diet! 4 days after the exposure. Postmortem examination 
showed marked congestion of the kidneys and spleen. The lungs had 
foc;tl inrraalvcolar acute inflammation. The heart had focal fiber 
disarray and a  focal mild acute inflammatory cell infiltr&c composed 
of eosinophils and polymorphonuclear leukocytes. The brain had 
f’~:ll arcas of raref:tclion of the occipital lobes. Thrombosis was 
noted in the right coron;uy artery and basilar artery with multifocal 
hilateral infarcts of the occipital lober. Plants submitted to the tox- 
ic&>gy labor;l\ot.y were identified a\ Cicuto dougfasii, Cvnium mac- 
rrl4trr4, and  Horippci vpp. 

Case 187. A 71-year-old previously healthy woman was hospital- 
ircd with hcpafitis. She had bcsn drinking an undiluted ginseng ex- 
trac! front China for 2 wcekh prior to admission. The patient devel- 
opcd progressive hepiltic failure 2nd died. A sample of the tea was 
sent for analysis. No solvent was found. 

Case 211. A 17-year-old girl ingested I5 tahlets of acetaminophen 
M O  mg and less thau one bottle of an over-the-counter cold prepa- 
ration containing acetaminophen. doxylamine, dextromethorphan, 
and pseudoephedrine. Sixty-seven hcurs after the ingestion, she pre- 
sented to the ED with a complaint of 2 days of vomiting. Laboratory 
results included sodium, 127 mEqi’L: potassium, 4.0 mEq/L; chlo- 
ride. 9X mt~q/L,, bicarbonate, 16 mEq/L; BUN, 23 mg/dL; creati- 
nine. 5. I mg/dL.; ASI’. 4,900 IU/L: LDH, 15.000 IUIL: arteria! pH, 
7.29; PC+. 32 m m  Hp: P+. 104 m m  Hg. Toxicologic analysis 
showed an acctaminophcn level of 13.6 pg/mL and a salicylate level 
of 2 mg/dL. On admix&n lo the ICU, she was described as lethar- 
gic. hut ;krousablc (after mcperidine was administered). N- 
acctylcysteinc was recommended but never administered because of 
problems with her NG tube. The evening of her presentation, she 
WPS cvoluatcd by the liver tr&nsplanl service. At that time her PT 
was cleva~ed to 44.3 seconds. She was intubdted and hyperventi- 
lated. and rcceivcd vitamin K. neomycin, and fresh frozen plasma. 
After her crcatinine increased to 6.7 mg/dL and she became anuric, 
she was hemodiatyzed. Her mental status deteriorated and her in- 
tracranial pressure wus I I cm H20. On her third hospital day. she 
seiLed. A CT scan of her head was negative for an intracranial bleed. 
Eilriy on the fourth ho+tal day, the intracrantal pressure rapidly 
rose from 35 to 11.5 cm H,O over a few minutes and she died. 
Postmortem examination showed severe hepatic necrosis (primarily 
cenirilobular with severe bile stasis), moderate to gross cerebral 
edema. and adult respiratory distress syndrome with marked acute 
pulmonary vascular congestion. Postmortem toxicologic analysis 
was positive for acetaminophen only. 

Case 237. A thirty-five-year-old man presented fo the ED approx- 
imafely 2 hours after an intentional overdose of aspirin. He had been 
binging on alcohol for the previous 9 days and on the day of his 
overdose he had purchased a bottle of aspirin, containing 300 tab- 
iets, 325 mg each. On arrival. the patient was diaphoretic, pale, and 
tachycardic. Laboratory results included “normal electrolytes”; 
glucose, 200 mg/dL; WBC count, 21,OOO/~L; arterial pH. 7.37. Tox- 
icologic analysis showed a 2-hour salicylate level of 78 mg/dL and 
an ethanol level of 5 mg/dL. The patient underwent gastric lavage. 
Thirteen hours after admission to the ICU, the patient’s mental 
status deteriorated and he had Kussmaul breathing at 40 breaths/ 
min. In addition. his urine output decreased. Laboratory results 
showed sodium, I29 mEq/L; potassium, 3.3 mEq&; bicarbonate, 
10.5 mEq:L. Salicylate level I5 hours after the ingestion was 112 
m@dL. Eighteen hours after the ingestion. arterial blood gases on 2 
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PH, 7.49; Pco2. 17 mm Hg; PO,. 84 
mmHg; bicarbonate, t3 m&L. Transfer for hemodialysis was rec- 
ommended but declined. Twentv hours abler the ingestion, the pa- 
tient was intubated and mechar&lly ventilated. iie had no urine 
output, Twenty-two hours after the ingestion, the patient developed 
malignant hyperthermia. had a respiratory arrest followed by a cdr- 
disc arrest, and died. 

Case 265. A 40-year-old man with cirrhosis ingested approxi- 
mately 15 tablets of colchicine. 0.6 mg, and IO capsules of diphen- 
hydramlae, unknown strength, at an unknown time. In the ED, he 
was alert and oriented and had normal sinus rhythm. He received 
ipecac syrup, hut the emesis volume was small with no pill frag- 
ments. He refused any further GI decontamination and laboratary 
eyaluation. On arrival at the ICU, he was in normal sinus rhythm 
and had a biood pressure of 105/6-t mm Hg. He had a large emeais 
and became progressively more lethargic. A complete blood count 
and eleclroiytes were unremarkable. Arterial blood gases on 2 L O? 
showed pH, 7.40: Pco,. 30 mm Hg; Paz, 61 mm Hg; bicarbonate. 19 
mEq/L.. Urinalysis showed biiirubin and protein. On the second 
hospital day, he had a respiratory rate of 48 breathvmm and became 
comatose. Artkrial blood gdSeS on 1 L O1 showed a pH of 7.0 and 
PC+ of 59 mm Fig. He was inrubated, mechanically ventilated. and 
given sodium bicarbonate. His pulse increased to 100 beatslmin with 
a blood pressure of I IO/70 mm Hg. His pupils were fixed and dita!ed. 
He became anuric and developed watery. foul-smelling diarrhea. 
His rhythm deteriorated into ventricular tachycurdia and then pro- 
gressed to asystole. Cardiopulmonary resuscitation was initiated. 
The patient was defibriIiated and received epinephrine und alropine. 
He died 31 hours after arriving dt the ED. 

Case 273. An N-month-old girl ingested an unknown amount of 
her grandmother’s medications, which included morphine suifatr, 
diphenoxylate/atropine, and levorphanol. The gmndmother was not 
immediately aware of the ingestion. and when the child b+XXme 
drowsy, she put her to bed. Two hours later the grandmother found 
her pills scattered on the floor. The child was then found to be 
unresponsive. On physical examination in the ED, she was coma- 
tose and unresponsive to painful stimuli. D&pile receivmg 30 to 40 
mg of naloxone, she remained unresponsive. She W A S  pliiced on ir 
naloxone infusion but remained comatose with only minimal re- 
flexes. She was also intubated. After the patient did not respond lo 
naloxone over 24 hours, a head CT scan was performed. it showed 
cerebellar infarction. presumably from hypoxlc insult. ‘toxicologic 
analysis on an admission urine sample wits positive only for an 
unidentifiable opiate. The patient died 7 days after the ingestion. 
Postmortem examination showed cerebetlar her&&on and infarc- 
tion. 

Case 282. .4 15year-old girl dmnk up to 480 mL of3 first-aid liquid 
containing 2.5% tidofaine and then barricaded herself in the bath- 
room. She was found seizing and in rejpirdtory arrest. She was dead 
on arrival at the ED. Postmortem examination showed large 
amounts of gastric content5 in the trachea and bronchi. Postmortem 
examination confirmed the cause of de&h to be ;z\piratjon of gastric 
contents secondary to tidocaine intoxic;rtioo. Postmortem serum 
lidocaine level was I8 pg/mL. 

Cask 283. A 2-month-old 5.5 kg boy was tukrn to the operating 
room for repair Of bilateral inguinal hernias. The patient was induced 
with intramuscular ketamine and then intUb;tted Fifty-five minutes 
after the surgery began, the patieut’s heart rnte fell from I36 to 90 
beatsimin. The surgeon stopped mtructing the peritoneum. believing 
this was the cause of the drop in the hedrt rate. However. there was 
no improverhent. Over the next 5 minutes a total of 0.2 mg of IV 
atropine was administered, but his heart rate dropped to 45 bath/ 
min. The infant then developed vrntricuiar tibriilation. Cardiopul- 
monary FeSUSCitatiOn was initiated and he was defjbrikated. In ad- 
dition, he received both IV and intracardiac epinepbrine. Appruxi- 
mately an hour after the patient’s heart rate slaned to dccreaae, it 
was learned that approximately 100 ml. of a 0.4% solution of 

lid been infUSed instead Of a solution of 5% dcx&ose 81 
.45% normal saline. The lidocaine was discontinued and tie patie 
received calcium chloride. atropine, epinepluine, isopmterend, m  
albumin. In addition. an adult external cardiac pawtier was ux 
without SUCCESS. 

Case 292. A 22-month-old I I kg boy with a known seiwre d&r& 
was taken to the ED after having four seizures that &y. He was ale 
with a blood preSSWe of 9u60 mm Hg, respirations of 40 breath 
min, and temperature of 37’C. He had another seizure in & EL 
which was controlled with lorazepam. He was then admitted, awak 
and alert, but 6 hours later he had myoclonic seizures control!e 
briefly by lorazepam. Fifteen minutes later his vital signs were sya 
tolic blood pressure, 80 mm Hg; Pulse, 140 beats/n&; respirations 
36 breathslmin; temperature. 37.x. A physician then smed t 
administer 1,150 mg of IV phenytoio. Over the ensuing 15 minutes 
the pulse increased to 160 beatslmin and the respirations to s 
breathsimin. Two minutes later, his respirations became irregula 
and decreased to 8 breaths/n&. Approximately 5 to IO minute 
later, he had a cardiopulmonary arrest. Cardiopulmonary resuxita 
tion was initiated and he was intubated. He was 8iven epinephrine 
atropine. fluids, and albumin. In addition, phenobarbital and paral 
dehyde were administered for persistent seizures. Approximately 5; 
minutes into the code, a transthoracic external pacemaker wa. 
placed and an epinephrine infusion was started. The systolic blooc 
pressure was 50 mm Hg and pulse was 78 beatslmin. Arterial blooc 
gases showed pH, 6.98; Pco?. 23 mm Hg; PO,, 230 mm Hg. Despite 
sodium bicarbonate and hyperventilation, he remained acidotic fpH 
6.9? to 7.0j. Treatment also included dobutamine and transvenous 
pacing, but resuscitative efforts were unsuccessful. ~OX~CO~O~~ 
ilnalj .~is showed phenytoin, 5 I .8 &mL; carbamazepine. lO.Ppg 
mL; valproic acid. 153.4 &mL. 

Case 329. A 25-yearuid woman presented in her physician’s office 
with lethargy after ingesling 5 g of hupropion. She was transported to 
the ED and underwent gastric lavage followed by activated charcoal 
and a cathartic. A pink substance was found in the gastric contents, 
but no pill fragments were evident. An hour after admission she had 
a respiratory arrest and developed a widened QRS complex and 
ventricular lachycardia. Cardiopulmonary resuscitation was initi- 
ated and she was intubated. Postresuscitation, she had a palpable 
systolic blood pressure of 98 mm Hg, pulse of 95 beats/min. and 
rectal temperature of 36°C. During the next 4 hours, the patient 
again developed a wide QRS complex and sustained a cardiac arrest. 
She was resuscitated and an EEG indicated there was brain activity. 
A urine drug screen was positive for diphenhydramine. acetamino- 
phrn, cimetidine. nicotine, and &eine. She developed continuous 
generalized tonic-clonic seizures that were resistant to phenobarbi- 
tal and phenytoin. Thegatient died 16 hours after’hospitahzation. It 
was believed that her death was due to pump failure. Toxicologic 
analysis of blood drawn on admission showed a bupropion level of 
1,445 ng/tbL, trace amounts of diphenhydramine, and high concen- 
trations of bupropion metabolites. 

Case 330. A 3%year-old man presented to the ED after ingesting 
an estimated 15 g of buproplon. The patient had multiple seizures 
that were refractory to IV diazepam. The patient developed brady- 
cardio that was unresponsive to atropine and pacing. Within 8 hours 
of admission he sustained a cirdiopulmonary arrest. Toxicologic 
analysis of urine was negative for other drugs. 

Case 332. A 72-year-old man with Parkinson’s disease was found 
unconscious at home. His medications included verapamil, allopu- 
rinol. and I-deprenyl (a selective monoamine oxidase [MAO) inhlb- 
itor). In the ED. meperidine was administered for a suspected my- 
oc-ardial infarction. Over the next 60 minutes, his temperature in- 
creased to 4 I .7”C and his blood pressure was 220/l 10 m m  Hg. A CT 
scan of bib head showed a subarachnoid hemorrhage. CPK initially 
increased to 13.ScIo IU/L and then to 42.000 IUIL. Damrolene was 
udministered but the patient remained in critical condition with hy- 
pocotcemia, vasomotor instability. acidosis, and respiratory failure. 
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Although his blood pressure and temperature returned to normal on 
the following day, the patient remained comatose and required ven- 
tiiatory support. He died on the fourth hospital day. 

Case 333. A IO-month-old 8irl ingested 5 or 6 tablets of desi- 
pram&, IO0 mg. An hour after the ingestion, her mother reported 
[he infant was drowsy and “in a daze.” In the ED 90 minutes after 
the ingestion, she was alert with a blood pressure of 100&O mm Hg. 
pulse of 164 beatsimin. and respirations of 24 breathslmin. During 
gastric iavage with a 12F Salem sump, her heart rate increased to 
greater than 200 beatdmin for 2 to 3 minutes. and then her rhythm 
deteriorated to ventricular fibrillation. Arterial blood gases showed 
a pH of 6.9 and Pcq of 68 mm Hg. Cardiopulmonary resuscitation 
waq initiated and she died an hour after presentation to the ED. 

Case 414. An I l-month-old child aspirated a 50 mg trazodone tab- 
let. Details are sketchy, but airway obstruction by the foreign body 
ensued. 

Case 420. An II-month-old girl with Beckwith-Wedeman syn- 
drome ingested an unknown amount of diphenhydramine 25 mg cap- 
sules. An hour after the mother became aware of the ingestion, she 
saw her daughter shaking. On arrival at the ED. the patient was 
seizing. Despite receiving a total of 4 mg of diazepam. she continued 
to seize. She wab then intobated and physostigmine was adminis- 
tered. Five hours after the ingestion she was transferred to a tertiary 
health-care facility. She developed bradycardia which responded to 
atropine. Her seizures were controlled with diazepam and pheno- 
barbital. She remained unresponsive. After bmin death waq con- 
firmed, life support was discontinued. The patient died 3 days after 
the exposure. 

Case 435. A Ll-year-old man with a history of chronic obstructive 
pulmonary disease and ethanol abuse ingested 70 long-acting the- 
ophyiiine tablets at an unknown time. On arrival at the ED. the 
patient arrested and seized. He WdS intubated and mechanically 
ventilated. Initial arterial blood gases showed a pH of 7.20, Pco2 of 
74 mm Hg. and PO:! of 60 mm Hg. Admission theophyiiine level was 
116 &mL. Six hours after admission, posthemodiaiysis, his the- 
ophyiiine level had increased to 163 pg/mL. Hemoperfusion could 
not be performed at this health-care facility. The patient aiso re- 
ceived multiple doses of charcoal every 2 hours. The patient became 
hypotensive to 70/30 mm Hg despite receiving fluids and dopamine. 
Because of persistent hypotension, the patient could not be dia- 
lyzed. Sixteen hours after admission, his theophyiiine level had de- 
creased to 105 p&mL. He was hypotensive with a systolic blood 
pressure in the 45s and tachycardic to 170 beats/min. His capillary 
wedge pressure was I7 cm H20. On 100% 0,. his arterial blood 
gases showed a pH of 7.34. Pcq of 50 mm Hg. and PO, of 40 mm 
Hg. The patient developed seizures that were treated with diaze- 
pam. The patient also developed an ileus. He became unresponsive 
and remained hypotensive despite fluids, dapamine. and norepi- 
nephrine. A repeat theophyliine level 24 hours after admission was 
109 pgimL. He died about 40 hours after admission. 

Case 454. A 29-year-old man with a history of alcohol abuse in- 
gested approximately 7 g of his mother’s long-acting theophyiline. In 
the ED, 8 hours aRer the ingestion, he ‘was nauseated and vomiting. 
His vital signs were blood pressure, 80/50 mm Hg; pulse. 1% beats/ 
min; respirations, 40 breaths/min. The initial laboratory studies 
showed a potassium of 1.8 mE#L and a CPK of 4.955 IUIL. Tax- 
icoiogic analysis showed a thwphyiiine level of 202.7 &mL and 
blood ethand level of 140 m@dL. He underwent gastric iavage and 
received activated charcoal and a cathartic. He experienced a gen- 
eralized tonic-clonic seizure that continued for 3 minutes, followed 
by runs of ventricular tachycardia. He was intubated, placed on 
mechanical ventliation, and given pancuronium, dopamine, pheno- 
barbital. and potassium. On arrival at a second health-care facility. 
be was unresponsive but withdrew from deep pain. Vitai signs were 

. blood pressure. 87134 mm Hg; pulse, 168 beatslmin: respirations. 16 
c breaths/min. He had coarse crackles in his lungs, decreased bowel 
; sounds, and intermittent tremors. Treatment for recurrent ventric- 
2 

u!ar tachycardia included cardiaversion, lidocainc, esmolol, and 
magnesium sulfate. Vabopressors and multiple doses of activated 
charcoal were also administered. The theophylline level was 199 
pgrml, 15 hours after the ingestion and potassium was I .9 mEq/L. 
Hemodialysis was initiated and continued intermittenlly. The the- 
ophylline level was 75 Kg/mL 24 hours after the ingestion and 23 
pg/mL, 29 hours after the ingestton. By the second hospital day the 
patient was awake, cooperative. and acknowledged that he had tried 
to commit suicide. He spiked a fever to 38.2-C and a chest roent- 
genogram showed a right upper lobe density that was treated with 
antibiotics. Over the next 10 days, attempts at weaning the patient 
from the ventilator failed and his condition deteriorated. He became 
obtunded and developed septic shock with blood cultures positive 
for Gram-positive diplococci. adult respiratory distress syndrome. 
dissemmated intravascular CmgU!ation, liver failure, and rena! fail- 
ure. An EEG on the tenth hospira! day showed a severe, widespread 
disturbance with absence of normal background. A head CT scan 
showed bilateral posterior fossa infarcts. Life support was discon- 
tinucd and the patient died 12 days after the ingestion. Postmortem 
examination showed centriiobular hepatic necrosis, bilateral bron- 
chopneumonia. diffuse alveola: damage, cerebral infarcts. and bi- 
lateral renal infarcts. 

Case 460. A 3-month-old girl with ventricular and atria! septai 
defec!s. an overriding aorta and mild coarctation of the aarta under- 
went surgical closure of both septal defects after failing medical 
care. Subsequent weaning from cardiopulmonary bypass was de- 
layed due to poor left ventricular function. Am&one therapy was 
initiated with a loading bolus of 0.75 mg/kg followed by a continuous 
infusion of 200 pg/kg/min lusuai dosing range is 5 to IO &kg/min). 
Continuous infusions of epinephrinc and dobutamine were also ini- 
tiated. She was weaned successfully from bypass and transferred to 
the postoperative unit. The amrinone infusion was continued at this 
rate for II hours, then decreased to I20 pp/kgImin for the next 22 
hours. after which !he dosing error was recognized and the infusion 
discontinued. Anuria developed approximately 17 hours following 
the initiation of amrinone therapy. A metabolic acidosis also devel- 
oped. The initial arterial blood gases were pH. 7.37: Pco,.42 mm 
Hg: PO:, 69 mm Hg: bicarbonate, 24 mEq/L and later arterial blood 
gases were pH. 7.12 to 7.36; PcoZ. 27 to 41 mm Hg; PO,, 70 lo 127 
mm Hg; bicarbonate I3 to 15 mEq/L. Hypotension became more 
prominent at 30 hour!,. with the blood pressure falling from 61/37 to 
33:24 mm He;. The hypotension, anuria. and acidosis persisted de- 
spite discontinuation of amrinone and continuing therapy with epi- 
nephrine. dobutamine and dopamine infusions. Ten hours following 
the discontinuation of amrinone therapy, the patient experienced 
repeated episodes of profound hypotension and electromechanical 
dtssociation eventually resulting in death. Amrinone concentrations 
while on therapy were 75.9 &mL. !therapeutic concentrations 0.5 to 
6.0 &mL). 

Case 522. A 17-year-old woman ingested 6 to 8 tablets of an over- 
the-counter cold preparation containing phenylpropanoiamine, 75 
mg. and chiorpheniramine, I2 mg. Her family found her on the floor 
I8 hours later. She had a decreased level of consciousness and was 
complaining of a headache and right-sided weakness. On arrival at 
the ED 23 hours after the ingestion. she was lethargic with a blood 
pressure of 1 iO/70 mm Hg. pulse of 94 beatslmin, respirations of 16 
breathslmin, and a temperature of 36°C. On neurological examina- 
tion, her speech was fluent, pupils were 5 mm and reactive to ii%t, 
and she was flaccid on the right side. Head CT scan showed a 
moderate size intraparenchymal cerebral hemorrhage in the centrum 
semiovale in the left frontoparietai region with extension into the 
lateral and fourth ventricles. In addition, a small amount of blood 
was present in the left sylvian fissure. There was only mild mass 
effecl with shift of the septum peliucida. The patient received dexa- 
methasone and was admitted to the ICU. Although her vitai signs 
remained stable over the next 2 days, she was intermittently agi- 
tated. complained of a severe headache, and her speech became less 
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idenly arrested, had frothy sputum, 

u s2S A 25-Ym**d man extracted propYlhexed* from a 
nasal inhaler using hydrochlork: acid. He then attempted to inject the 
extated comic into his Ii&t external jugular vein. Instead of 
l xWeeneng his Usual “rush”, he developed the rapid onset of pai" 
with inC==iw edema, ~tdis and fever to 39.4”c. on physical ex- 
WIUM&I 32 hours later, he ~8s febrile to 39.4“C and had massive 
edema of the fight side of his neck, requiring urgent nonsurgical 
GmaY management. Extensive necrotic tissue was noted on sut@- 
cal exploration of the wound. His WBC count was elevated at 
41*m@ with 73% segmented neutrophils and 18% band neutt-o- 
phib* BCG showed sinus tachycardia. All results of cultures before 
‘and after antibiotic treatment remained negative. Urine drug screen 
was negative for amphetamines and other drugs of abuse. The pa- 
tient was treated with ceffriaxone, metronidazole, and ampicillin/ 
sulbactam. The patient developed renal failure without apparent 
rfra~OmYO*Ysis (peak CPK of 2,815 W/L. MB). On the second 
hospital day. the patient was poorly perfused clinically. had a car- 
diopulmonary arrest, and died. Postmortem examination showed 
marked swelling and induration of his neck, which was microscop 
ical]Y variegated, hemorrhagic and edematous. Kidneys showed 
mild vascular congestion and autolysis. The myocardium was mi- 
croscopically normal. 

Case 527. A M-month-old girl was brought to the ED because of 
shortness of breath and vomiting of a dark, foul-smelling substance. 
In the ED, the patient was limp, hypotensive, and in respiratory 
distress with bilateral wheezing. It was learned the patient ingested 
ferrous sulfate tablets. She was stabilized and transferred. On arrival 
at the second hospital, the patient had no detectable blood pressure 
and aggressive blood pressure support followed. Laboratory studies 
included hemoglobin, 4.6 g’dL: hematocrit, 12.9%; WBC count, 
17,100/&; blood glucose, 266 mg/dL; PT. > 50 seconds: PIT, > 
1s seconds; serum iron, 18,930 +@dL. Treatment included defer- 
oxamine (total dose, 96 m&kg), vitamin K, and fresh frozen plasma. 
me patient was subsequently transferred to a pediatric medical cen- 
ter. On ar+al at the third hospital, her vital signs were systolic 
blood pressure, 64 mm Hg; pulse, 194 beatslmin; respirations. 15 
breaths/mm. Admitting laboratory studies showed hemoglobin. 4.2 
g/dL; hematocrit, 13%; WBC count, 8,2oO!uL; platelet% 83.ooo/pL; 
sodium, 151 mBq/L; potassium. 3.4 mEq/L; glucose. 152 mpldL: 
AST, 2,024 ]LU/L; ALT 706 lU/L; alkaline phosphatase, 390 IUIL; 
LDH, >43,000 W/L; CPK, >32.WO IUIL; PT, >46 seconds; PTT. 
>99 seconds. The patient remained hypotensive despite vasopres- 
.sors, albumin, blood transfusions, and fresh frozen Plasma. The 
patient then became unable to oxygenate with PO2 ievefs of 40 to 50 
mm Hg while receiving 100% forced inspiratory oxygen. Fourteen 
hours after admission, the patient became bradycardic with no de- 
tectable blood pressure. Cardiopulmonary reSUSCitatiOn was UnSUC- 

cessful. 
case 528 An 1 l-month-old girl was taken to the ED afler being 

found with one ferrous Sulfate tablet in her mouth. Two hours after 
the exposure, an abdominal roentgenogram showed many iron tab- 
lets present. The infant was receiving dopamine and had an initial 
serum iron concentration of lO,ooO pg/dL. A repeat iron level dem- 
onstrated continued iron absorption with a level of t4,OOO PgldL. 
The cmtd received deferoxamine. dopamine. and dobutamine. Bx- 
chge transfusion was also performed twice. Despite aggressive 
therapy, the infant died. 

k 529. A L&month-old boy ingested an unknown amount of 
ferrous sulfate. The boy was taken to the ED 2 hours after the in- 
gestion and his serum iron level was 10,ooO pg/dL. DeferexamIne 
therapy was begun and a second serum iron level 4 hours afier the 
ingestion was 8,ooo pg/dL. Six hours after the ingestion. the boy 
was mOre responsive. Laboratory studies showed that the boY was 
acidotic and that his serum iron level had decreased to I.900 &dL* 
An exchange transfusion was performed. One week after the expo 
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sure the emained iotubated and resptrau,& ~a& .avn& 
had dever * &. Liver function tests were elevated. Two weeits aftc 
the ingeStiOn, he remained intubated and also had a ch&t tube e 
setted. Laboratory studies showed BUN, 11 m&dL; A- 28 Iu/L 
ALT, 67 IUL Three weeks after admission the chpd a&stcd 811 
was resuscitated. He required dopamine and dobmamine and hp 
three chest tubes in place. He was improvk,g *lowly and neade 
Positive end-exptratory pressure. His cond&&, detetiorated ov( 
the next week and he required two additionat chest tubes. He die 
53 days after the ingestion. 

caa 538. A U-month-old boy was brought to the BD with henn 
temesis and guaiac-positive diarrhea that we= described as smellin 
like metal and rotten fish. Laboratory studies included a WBC COUE 
of 2O.ooo/pL, blood glucose level of 168 mg/dJ.,, and prolonged P 
and FP’i’. An abdominal roentgenogram showed questionable whit 
spots. ti ingeStiOn was Suspected and deferoxam& administered 
The serum iron was 383 pg/dL and the total iron bin&g capxit 
was 41 I &dL. The boy’s father thought that his son might hav 
ingested the iron approximately 10 hours prior to presentation. -fh 
Patient had gastric bleeding and oliiria. He became ictefic and o 
the fourth hospital day was transferred to a tertiary care facility. B 
the sixth hospital day, he had developed acute respiratory distress 
hepatomegaly. and encephalopathy. Laboratory studies, incluan 
hemoglobin. hematocrit. coagulation studies, and liver enzyme 
were normal. The patient was also evaluated for an UnderLying me, 
abolic disorder. However, cardiac failure and shock lung develope 
and he died I week alter the ingestion. 

Case 531. A 16-month-old girl ingested as many as 30 tablets c 
ferrous sulfate, 325 mg. at an unknown time. On arrival at the ED 
she was lethargic and hypotensive. Arterial blood gases showed pH 
7.27: Pco,, 30 mm Hg; bicarbonate, 16 mEqiL. Gastric lavag 
yteided a large number of tablets and blood. The patient also deve 
oped bloody diarrhea. Fluids were initially given by the intraosseou 
route as IV lines could not be placed. After a surgical cutdown wa 
performed, the patient received dopamine and IV deferoxamine 
Because an abdominal roentgenogram showed numerous residur 
tablets in the Gl tract, gastric iavage was repeated. A second roen 
genogmm showed no tablets remaining in the stomach. Serum iro 
level 3 hours after presentation was 8,500 &dL. Forty-eight how 
later, the patient developed abnormal liver function tests and Cio 
tiug studies. Norepinephrine was required for blood pressure man 
tenance. Over the next 24 hours, she developed respiratory disttw 
syndrome, severe metabolic acidosis, profound hypotension. activ 
hemorrhaging, and decreased cardiac output. She died on the foUr: 
hospital day, Postmortem examination showed hemorrhagic gaStr( 
enteritis, stiff lungs with diffuse alveolar damage. hepatomegal 
with centrilobular necrosis, ascites. and jaundice. 

Case 532. A 64-Ye&-old woman ingested potassium chloride @l 
lets. each containing 8 mEq, in a suicide attempt. She was hype 
ten&e end had diarrhea 2.5 hours after the ingestion. Ipecac wr 
administered. The serum potassium was 9.8 mBq&. Treatment k 
chided insulin. glucose, sodium bicarbonate, and sodium po*Yst 
rene sulfonate. in addition, she was lavaged, but no tablets we 
recovered. Three hours after the ingestion, she had a cardiac arres 
She died an hour later. Postmortem examination recovered 84 p 
tassium chloride tablets still present in the gastric contents. Par 
mortem potassium levels were 44.6 mEq/L in the serum and 13 
mEq/L in the vitreous humor. 

case 534. A 62-ygar-old woman ingested a mixture Consisting 
approximately 500 mL of sodtUrn bicarbbnatc and 2% mL of sug 
which was meant to be administered rectally. In the BD an ho 
after the ingestion. she was confused and had mottled skin. Lab 
ratory results included sodium, 177 mEdL; pH, 7.67 and bicarw 
ate. 54 mEq/L. Hemodialysis was initiated 3 hours after the ingr 
tion. A head CT scan 12 hours after the ingestion showed mass1 
cerebral edema. Repeat electrolytes at this time were sodium Of t 
mEq/L and potassium of 3.2 mBq/L. Her blood Pressure was bei 
maintained with dopamine and norepinephrine. She was a’so rece 
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ing gentamicin, ceftizoxime. and cimetidine. Arterial blood gases I3 
hours abler the ingestion were pH. 7.53; Pco,. 34 mm Hg; PO,, 118 
mm Hg; bicarbonate, 28 mEq/L. By 19 hours after the ingestion. the 
patient’s pupils were fixed and dilated. She was mechanically ven- 
tilated and remained hypotensive despite pressor support. She de- 
veloped diabetes insipidus and was treated with pitressin. She sus- 
tained a brain stem hemorrhage and died 3 days after tbe ingestion. 

Case 537. A 42-year-old man who had been taking disulfiram for IO 
days had one drink of wine, and then called the emergency medical 
service. When paramedics arrived, he was in cardiopulmonary ar- 
rest. lie was resuscitated and transported to the hospital. In the ED. 
he had occasional runs of ventricular tachycardia and ventricular 
fibrillation. An ECG showed a widened QRS complex. Arterial 
blood gases showed pH, 7.2; Pco,. IS mm Hg; PO,. 400 mm Hg. 
Lidocaine, bretylium, and sodium bicarbonate were administered. 
He also underwent gastric lavage and received ac:ivated charcoal 
and sorbitol. At one point, he was alert enough to write nbtes to the 
physician explaining what had happened during the day. Hdwever. 
he became hypotensive. despite receiving wqe-open dopamine. and 
died approximately 2.5 hours after his arrival. 

Case 539. A 45-year-old man ingested 90 tablets of cyclohenta- 
prlne, 10 mg. and was found several hours later in the parking lot of 
a doctor’s office. On arrival at the ED, he was comatose. Me was 
intubated and underwent GI decontamination consisting of gastric 
lavage. activated charcoal, and sorbitol. IV glucose, thiamine and 
naloxone were administered without effect. Later that evening the 
patient began to respond to verbal stimuli. but his urine output de- 
creased. Two days after the ingestion, the patient became restless, 
agitated, and developed a paralytic ileus. Serial cardiac isoenzymes 
excluded an acute myocardial infarction. Three days after the inges- 
tion he was febrile to 40°C and the chest roentgenogram was con- 
sistent with aspiration pneumonia. Dopamine was administereb for 
shock. Four days after the ingestion the patient developed atrioven- 
tricular dissociation and later sustained a cardiac arrest and died. 
Initial toxicologic analysis ‘was positive for cyclobenzaprine in the 
urine and blood. 

Case 578. A 26-year-old man ingested up to 180 mL of a concen- 
trated cocaine solution that had been placed in a soft drink bottle. 
Authorities believe the bottle was part of a drug smuggling scheme 
that went awry. The patient immediately stated that the substance 
tasted bad and within several minutes he suffered a generatiled 
tonic-clonic seizure. On arrival at the hospital, the patient was co- 
matose and was placed on a ventilator. He remained comatose and 
after repeat EEGs that indicated no brain activity, life support was 
discontinued on the twentieth hospital day. 

Case 605. A 40-year-old man with a history of active Hodgkin’s 
lymphoma and drug abuse presented with delirium 12 hours after 
using an unknown amount of methamphetamine. Initial vital signs 
weie pulse rate of 240 beats/min without a palpable blood pressure 
and temperature of 42.8 “c. ARer receiving IV propranolol, he de- 
veloped ventricular tachycardia followed by asystole. The patient 
was intubated and resuscitated. Subsequent treatment included pas- 
sive cooling measures, sodium bicarbonate for acidosis, norepineph- 
rine for hypotension, and diazepam and pancuronium for seizures 
that developed within 2 hours of presentation. Admission toxicology 
screen showed a serum methamphetamine level of 7.6 Irg/mL and a 
setum amphetamine level of 0.37 p.g/mL. Blood culture results were 
positive for Gram-positive cocci. Fresh frozen plasma was given for 
disseminated intravascular coagulation. The patient remained unre- 
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sponsive. tachycardia persisted. and he died 3 days after presenta- 
ilon. Postmortem toxicologic serum levels were methamphet- 
amine. I .88 (tg/mL. and amphenmine, 0.28 &mL. 

Case 608. An X6-year-old woman drank up to 60 mL of a solution 
containing 84Q, ethanol and IO? camphor following a family dispute. 
on arrival at the ED. withrn an hour of the ingestion. her only 
complaint was “not feeling well”. Physical examination was uare- 
markable. She underwent gastric lavage with a 4OF orogastric tube 
after the tube placement was confirmed by the return of copious 
gastric contents. The patien! was lavaged until clear and given ac- 
tivated charcoal. Within an hour of lavage. significant subcutaneous 
emphyhcma of the neck and face was noted. Because of increasing 
dyspnea. the patient was intubated. The vocal cords were well vi- 
sualiJ.ed and no charccal was seen in the trachea. Postintubation 
chest roentgenogritm showed pneumomediastinum, right-sided 
pneumonia and a possib!e right-sided pleural effusion. A second 
chest roentgeuogram on the following day showed a large right-sided 
pleural effusion. A thoracec:esis showed a large amount of black 
fluid that appeared quite similar to activated charcoal. Although an 
esophagram wah not performed. it was believed the patient had a 
pet-for&m of the esophagus into the right chest cavity. History 
obtained later showed that the patient had bullous dermatitis for 
which she had been taking prednisone IO mgld for more than IO 
years. Her hospital course was complicated by the development of 
mediastinitis. pneumonia. and sepsis. She died on the twenty-fourth 
hospital day. Postmortem examination confirmed bronchopneumo- 
nia secondary IO pelforation of an esophageal diverticulum with 
associated mcdiastinitis and pleuritis. 

Case 609. A ?-year-old girl drank up to 10 mL of oil of wintergreen. 
She was given milk and magnesmm citrate at home and vomited. In 
the ED 2 hours after the ingestion, she was slightly agitated. Her 
pulse rate was I20 beuts/min and her respirations were 20 breaths/ 
min. Initial laboratory results included sodium. 129 mEq/L; potas- 
sium, 3.9 mEq/L: chloride, 98 mEq/L; bicarbonate, 12 mEq/L: 
BUN, 9 mg/dL: creatinine, 0.4 mgldL; an anion gap of 19 mEq/L. 
Arterial blood gases were pH, 7.51; Pco,, 15 mm Hg: Pea, 195 m m  
Hg. Within an hour of presentation. she had increased lethargy. Her 
saticylate level was 146 mg/dL 4.5 hours after the ingestion. A sec- 
ond arterial blood gas showed pH, 7.45; Pco2. 19 mm Hg; PoI, 136 
mm Hg. Treatment included several doses of activated charcoal, 
which were vomited, and sodium bicarbonate. She was then trans- 
ferred for hemodialysis. On arrival at the second hospital, she was 
comatose, unresponsive to deep pain, and had Kussmaul breathing 
at 44 breath&k. While she was being prepared for hemodialysis. 
8.75 hours postingestion. she had a tonic-clonic seizure, became 
asystolic, and died. Postmortem examination was remarkable for 
mild cerebral edema and a strong odor of oiI of wintergreen in the 
abdominal cavity. 

Case 611. An 88-year-old woman with a known history of hyper- 
tension, treated with beta blockers. accidentally ingested S-15 mL of 
oil of wintergreen. On physical examination within 2 hours of the 
ingestion. she was alert, hyperventilating. and had a blood pressure 
of 210/100 mm Hg. Aflerial blood gases showed pH. 7.38: Pcq, 28 
mm Hg; POT, %  mm Hg. An ECG showed sinus bradycardia at a 
rate of 37 beats/min. She undenvent gastric lavage and then was 
given activated charcoal, a cathartic, and IV sodium bicarbonate. 
The patient had a cardiac arrest I hour 43 minutes after presentation 
and could not be resuscitated. The serum salicylate level drawn 2 
hours after the ingestion was 71.4 mg/dL. 
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CDC Issues New J-Year Report of Foodborne Illness Outbreaks 

P 
A new five-year report from the Centers for Disease Control and Prevention (CDC) identifies Salmonella 
Enteritidis as a leading cause of foodbome illness and death. 

The report, which covered 1988-1992, also notes more multistate outbreaks caused by contaminated produce 
as well as outbreaks caused by Escherichia coli 0157:H7. 

Because of limitations in the foodbome illness surveillance system, CDC notes that the “report should not be 
the basis of conclusions concerning the absolute” incidences of foodborne diseases or their causes. 

Why is this? The reason is that the surveillance system reports only a fraction of the cases of foodbome disease 
that occur. In addition, in 59 percent of the outbreaks, the cause of the outbreak is not 
determined. 

(Note: A new sentinel site smeillance system launched last year should provide more precise infomation 
because it will actively gather data instead of serving as a passive reporting system.) 

At the same time, the current reporting system provides one of the best pictures we have for identifying 
problem areas and possible solutions. 

Items of interest from this report include: 

l In the 41 percent of the outbreaks where a cause WAS determined, 79 percent were traced 
to bacteria1 pathogens. 

# 
l Salmonella caused 69 percent of the bacterial outbreaks. Of the outbreaks caused by 

Salmonella, 60 percent were traced to S. Enteritidis. 
l S. Enteritidis caused more deaths than any other pathogen. Of these deaths, 85 percent occurred 

among residents of nursing homes. 
o For each of the years covered in the report, the most commonly reported food, preparation practice 

that contributed to illness concerned improper holding temperature. 
l The second most commonly reported practice concerned poor personal hygiene of food 1 

handlers. 

Once again, CDC notes that people can decrease their risks of contracting infections gorn S. Enteritidis by not 
eating eat raw or undercooked eggs. Nursing homes, hospitals and commercial kitchens should only use 
pasteurized egg products for all recipes requiring pooled eggs. USDA further recommends that even dishes 
using pasteurized eggs be thoroughly cooked. 

The report was published in the CDC Monthly Morbidity and Mortality Report, Oct. 25,1996. To access the 



complete report on the Internet, go to: &p:llwww.cdc~v/epo/mmwr/mmwr~ss.h~ 

To get a copy of USDA fact sheets on safe handling of eggs, dial in to our FAST FAX at l/800-238-8281 or 
check our Home Page at www.u.sda.govffsis. 

Remember These Dates! 

June 12-13,1997 

That’s the date of the Food Safety Education Conference. 

The conference is titled “Changing Strategies, Changing Behaviors: What Food Safety Communicators Need 
to Know.” 

Sponsored by FDA and USDA, the meeting will be here in Washington, DC. 

Topics will include: 

a The epidemiology of foodborne illness 
l Consumer studies, case studies and social marketing 
e Public/private partnerships 

Check your mail for conference and registration information. 

USDA’s Meat and Poultry Hotline, Answers Millionth Caller! 

From novice cooks wondering how long to safely roast a chicken to more experienced foodhandlers unsure 
about what kind of cutting board to use, the specialists on the USDA Meat and Poultry Hotline have heard it 
all--l million times. 

This past November, the Hotline answered its l-millionth call, a milestone for the toll-free service which 
Agriculture Secretary Dan Ghckman termed “a vital part of USDA’s consumer food safety education efforts.” 

Calls to the Hotline have changed through the years, according to Susan Conley, director of the 
Food Safety Education and Communications Staff. Conley, one of the first home economists answering calls 
when the Hotline started, said that in the mid-1980’s, calls were more general in nature concerning safe 
handling of food. 

“Today’s callers,” said Conley “ask more sophisticated questions. They frequently know the names of bacteria 
many people never heard of ten years ago. As the callers and their questions have changed, we’ve changed. 

‘We provide more detailed, technical information. At the same time, we keep stressing the basics of safe food 
handling, because consumers are still unsure about the basics.“ 

For Bessie Berry, Hotline manager, it was fitting that the millionth call came during the 
Thanksgiving season. 

“Traditionally,” she said, “this is the Hotline’s busiest time of year, with over 20 percent of the year’s calls 
coming in this month.” 

Over the years, Hotline staffers have gone the distance to provide service, especially in November. “We’ve 



l News releases 
l Speeches 
l Backgrounders 
l Food safety publications 

We’ll be adding more in the future. So, give us a call and help us keep the connections going. 

Mark Your Calendars 

March 24-26 

“Conference on Emerging Foodborne Pathogens“ 
Alexandria, Va 
What can be learned from previous outbreaks of foodborne illness and how can those lessons be used to 
prevent future problems? 

Experts will be addressing these questions at a two and a half day conference sponsored by the International 
Life Sciences Institute (ILSI). 

The conference is expected to attract food protection and public health professionals as well as others interested 
in microbial food safety issues. 

For more information, call: (202) 659-0074, ext. 164, Shirlene Brooks. 

April 13-15 

“The Emerging Health I&astructure (HII97)” 
Washington, D.C. 
Sponsored by the Friends of the National Library of Medicine, this year’s “HII97” conference will be held in 
conjunction with another conference-- “Partners ‘97”--sponsored by the Partnership for Networked Consumer 
Health Information. 

Both conferences will include sessions that focus on the use of technoIogy to share professional health 
information as weIl as consumer use of the Internet for health care information and interactive applications. 

For more information, call: (202)442-0992, ext. 54. 

Reader Response: FAX BACK 

We’re interested in your comments, questions, suggestions for new topics. Jot them down and fax them in, 
attention: Editor, F.S.E. 

F.S.E. 

The Educator is produced by the Food Safety and Consumer Education Staff of FSIS. For more than 15 years, 
staff educators have been working with researchers, scientists and marketing and design experts to product 
educational materials including print, video and teleconferencing services. 

For Further Information Contact: 



FSIS Food Safety Education and Communications Staff 
Food Safety and Consumer Education 
Phone: (202) 690-035 1 
Fax: (202) 720-9063 
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January 21, 1997 

Judith Foulke (202) 205-4144 
Broadcast Media (301) 827-3434 
Consumer Hotline (800) 532-4440 

FDA ALLOWS WHOLE OAT FOODS TO MAKE 
HEALTH CLAIM ON REDUCING THE RISK OF HEART DISEASE 

FDA will display at the Federal Register a final rule allow- 
ing health claims on the labels of foods containing soluble fiber 
from whole oats (rolled oats, oat bran and oat flour) noting that 
these foods, as part of a diet low in saturated fat and choles- 
terol, may reduce the risk of heart disease. The following may 
be used to answer questions. 

FDA regulates health claims on food labels under provisions 
of the Nutrition Labeling and Education Act of 1990 to ensure 
that claims are accurate and not misleading to consumers. The 
law allows the agency to authorize a health claim only if there 
is significant scientific agreement that the claim is true. 

In allowing this health claim, FDA concluded that the beta- 
glucan soluble fiber of whole oats is the primary component 
responsible for the total and LDL blood cholesterol-lowering 
effects of diets that contain these whole oat-containing foods at 
appropriate levels. This conclusion is based on review of 
scientific evidence indicating a relationship between the soluble 
fiber in these whole oat-containing foods and a reduction in the 
risk of coronary heart disease. 

Food products eligible to bear the health claim include oat 
bran and rolled oats, such as oatmeal, and whole oat flour. Oat 

bran and rolled oats were the two food products named in a 
petition submitted by The Quaker Oats Company in March 1995. FDA 
added whole oat flour to this final rule in response to data I 
provided in comments following the agency's publication of the 
proposed rule on January 4, 1996. The data submitted showed that 
whole oat flour is nutritionally equivalent to rolled oats and, 
more importantly, has similar effects on serum lipids. 

In the final rule, FDA acknowledges that sources of beta- 
glucan soluble fiber other than from whole oats, and certain 
soluble fibers other than beta-glucan, are also likely to affect 
blood lipid levels. However, FDA must await evidence on these 
other sources before making a judgment on their effects. 

To qualify for the health claim, the whole oat-containing 
food must provide at least 0.75 grams of soluble fiber per 
serving. The amount of soluble fiber needed for an effect on 
cholesterol levels is about 3 grams per day. Adding whole oat 



flour to the list of substances eligible to be the subject of a 
claim means that many products will qualify for the claim, thus 
making it possible that oat-containing products could be consumed 
as many as 4 times-a day. 

Examples of how the newly allowed health claim may be used 
are: 

"Soluble fiber from foods such as oat bran, as part of a 
diet low in saturated fat and cholesterol, may reduce the 
risk of heart disease." or 
"Diets low in saturated fat and cholesterol that include 
soluble fiber from oatmeal may reduce the risk of heart 
disease.* 

The words, "Diets low in saturated fat and cholesterol" must 
be included in any such health claim because FDA concluded, after 
reviewing comments,. that consumers might otherwise be misled into 
thinking that eating a diet high in oats is all that is necessary 
to reduce the risk of heart disease. 

The final rule will be published later this week in Federal 
Register. 

#### 



ANSWERS 
01/11/1996 

<TITLE> FDA PROPOSES HEALTH CLAIMS FOR OATMEAL AND OAT BRAN 
</TITLE> 
<PRE> 

T96-3 Brad Stone 
Jan. 11, 1996 (202) 205-4144 

FDA PROPOSES HEALTH CLAIMS FOR OATMEAL AND OAT BRAN 

A new FDA proposal would allow manufacturers of foods 
containing oatmeal or oat bran to claim on the labels that diets 
high in these grain products and low in saturated fat and 
cholesterol may reduce the risk of coronary heart disease. This 
proposal was published today in the Federal Register. The 
following may be useful for answering questions. 

FDA regulates health claims on food labels under provisions 
of the Nutrition Labeling and Education Act of 1990 to ensure 
that claims axe accurate and not misleading to consumers. The 
law allows the agency to authorize a health claim only if there 
is significant scientific agreement that the claim is true. 

In March 1995 Quaker Oats Co. petitioned FDA to allow 
claims of health benefits on products containing oatmeal or oat 
bran. In response, the agency reviewed more than 37 clinical 
studies on the effects of oatmeal and oat bran in reducing serum 
cholesterol levels in the body and lowering risk of coronary 
heart disease. 

FDA also reviewed an evaluation of studies on the health 
effects of oatmeal and oat bran conducted by the Federation of 
American Societies for Experimental Biology (FASEB). The FASEB 

- more - 

Page 2, T96-3, Bran 
review was published in a 1987 FASEB report entitled, 
"Physiological Effects & Health Consequences of Dietary Fiber." 

FDA found that the studies demonstrated significant 
scientific agreement on the beneficial effects of oatmeal and oat 
bran. FDA is in agreement with most dietary experts in its 
conclusion that eating oatmeal or oat bran can reduce the risk of 
coronary heart disease when part of an overall diet that is low 
in saturated fat and cholesterol. 

However, based on the scientific evidence, FDA cannot 
conclude that eating oatmeal or oat bran in and of itself reduces 
risk of heart disease. 

FDA's model health claim reads as follows: "Diets high in 
oatmeal or oat bran and low in saturated fat and cholesterol may 
reduce the risk of heart disease.* 

Manufacturers of food products containing oatmeal and oat 
oran may develop their own language for the health claim, subject 
30 FDA review and provided that the wording is in accord with the 
vidence indicating that a reduction of heart disease risk is 
ssociated with consumption of oatmeal and oat bran only when 
ncorporated with other healthy dietary and lifestyle practices. 

In the United States, coronary heart disease is the 
nderlying cause of more than 500;OO0 deaths each year, and is a 
Jntributing factor in about 250,000 others. About 20 percent of 
jults from 20 to 74 years old are estimated to have serum 
lolesterol levels high enough to put them at high risk for 



coronary heart disease. 

This proposal was published Jan. 4 in the Federal Register. 
Written comments on the proposal may be submitted within 90 days 
of that date to the FDA Dockets Management Branch, HFA-305, 12420 
Parklawn Drive, Rockvil.le, 'MD 20857-0001. 

#### 

</PRE> 
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11/09/1995 

<TITLE> FDA PROPOSES LABELING REFORM FOR DAIRY FOODS </TITLE> 
<PRE> 

T95-60 Brad Stone 
Nov. 9, 1995 (202) 205-4144 

FDA PROPOSES LABELING REFORM FOR DAIRY FOODS 

FDA is proposing to place "lowfat" and other nutrient 
content claims used for milk and dairy products under the same 
labeling rules that apply to nearly all other foods. This action 
aims at reforming outdated regulations and promoting greater 
consistency in food labeling standards. 

The proposed regulation would remove the standards of 
identity mandated for many dairy products -- some dating back to 
the 1940s. These standards established minimum levels and 
maximum levels of milkfat in these dairy products, and set 
particular definitions for terms like "lowfat milk," "nonfat 
yogurt" and "skim milk." 

In some cases, definitions for 'lowfat" and "nonfat* in 
dairy products differ considerably from those established for 
nearly all other foods by the Nutrition Labeling and Education 
Act of 1990 (NLEA). For example, since most milk products have 
been exempt from NLEA's nutrient claims definitions, a milk 
product labeled as "lowfat" contains 2% milkfat -- a fat level 
far in excess of the standard applied to all other "lowfat" 
foods. 

-more- 

Page 2, T95-60, Milk 
Under the proposed regulation, NLEA definitions would cover 

nutrient claims made for milk and dairy products. Thus "lowfat" 
milk would have to meet the same standards as other "low fat" 
foods -- less than 3 grams of fat per serving. 

The proposal would also allow the term "skim" to be used as 
a synonym for "nonfat" or "fat free" milk products -- in 
recognition of the public's longstanding perception of what these 
terms mean. 

The proposed regulation responds to citizen petitions 
submitted to the agency in May and August 1995 by a consumer 
organization and several dairy industry groups. These petitions 
stressed that repealing the standards of identity would help end 
consumer confusion over disparities in the use of nutrient 
content claims in the labeling of dairy products and other foods, 
and would promote a movement toward consuming healthier dairy 
products. 

Some of the petitioners also argued that the standards of 
identity were an impediment to introducing lower fat dairy 
products to the market. They argued that regulatory reform would 
spur greater innovation in the food industry. 

FDA will accept comments on the proposed regulation for 75 
days following its publication in the Federal Register. Written 
comments may be submitted to: 

FDA Dockets Management Branch 
Food and Drug Administration 



R.m. l-23 
12420 Parklawn Drive 
Rockville, MD 20857 

#### 



Food poisoning 
Food poisoning can be caused by eating foods contaminated with bacteria or 
bacteria-produced toxins. It can also result from eating foods that contain a 
naturally-occurring poison such as certain types of mushrooms and fish. 

The most common bacteria that causes food poisoning is staphylococci (staff-fillo-cock-i), 
which grows on dairy products and in cooked meat and fish. Symptoms begin two to six 
hours after the food is eaten and include nausea, vomiting, stomach cramps, and diarrhea. 

Botulism (BOTCH-you-lizm) is a rare, but extremely severe type of food poisoning caused 
by foods that haven’t been properly canned or preserved. Symptoms of nausea, vomiting, 
and diarrhea usually appear within eighteen to thirty-six hours after eating the contaminated 
food. Other symptoms may include paralysis, double vision, and difficulty swallowing. 
Botulism can be fatal, so call a doctor or seek emergency treatment immediately. 

Salmonella (Sal-mon-ella) infections are caused by eating meat, poultry, or eggs that carry 
bacteria. Wash your hands thoroughly before preparing these foods. Make sure they are 
thoroughly cooked and promptly refrigerate them after eating. Symptoms of salmonella 
poisoning may include headache, shivering, diarrhea, and vomiting. Severe cases may require 
the use of antibiotics to fight the infection. 

For more information about food poisoning, contact your health care provider. 
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The Topic of This Month Vol.18 No.3(No.205) 

Salmonella, Japan, 199411996 

According to the Statistics of Food Poisoning in Japan compiled by the Statistics and Information Department, 
Minister’s Secretariat, the Ministry of Health and Welfare, cases of bacterial food poisoning numbered 295 13 
in 1994 and 22,329 in 1995, surpassing 19,089 in 1993. Cases due to Salmonella as an etiological agent 
accounted for 36% in 1993 (6,954 cases), 49% in 1994 (14,410 cases) and 36% in 1995 ( 7,996 cases), being 
still ranked top. In number of outbreaks, those due to Vibrioparahaemolyticus were ranked top and those due 
to SalmoneZZa second in 1994 and 1995. Regarding cases per outbreak,’ however, those due to Vibrio 
parahaemoiyticus numbered 26 and 23 in each of these years,. while those due to Salmonella outnumbered 
these, being 70 and 45, respectively, showing the, same tendency as usual. 

Reports on isolation of Salmonella sent in from prefectural and municipal public health institutes in the whole 
country have been the largest in number among those of all pathogens dealt with by IASR. The reports on 
isolation of Salmonella from human sources during 1986-1995 show a tendency that after an increase during 
1986-1989, they have remained on the same level, although minor fluctuations can be seen. In regard to the 
predominant serovars, however, such a tendency can be seen that S. Enteritidis has been increasing, while S. 
Typhimurium and other serovars have been decreasing (Fig,. 

Such a tendency is clearly shown also by the predominant serovars that provoked outbreaks of Sahonda 
food poisoning. There were 10 to 12 different serovars among the isolates from outbreaks involving 10 or 
more cases reported to IASR in every year during 1993- 1996. Of these outbreaks, those due to S. Enteritidis 
numbered 41 in 1993 (55%), 75 in 1994 (70%), 69 in 1995 (71%), and 84 in 1996 (76%), indicating a 
continuously increasing tendency m. 

Increase in S. Enteritidis isolation is also shown clearly by the 15 most common serovars of human isolates in 
this country m. The proportion of S. Enteritidis isolates to the total Salmonella isolates increased 
suddenly from 5% in 1988 to 24% in 1989, and thereafter increased gradually year after year (see IASR, Vol. 
16, No. 1). It was isolated in as high as 47% in 1993 and the proportion changed to 56% in 1994 and again to 
47% in 1995. 

S. Enteritidis isolates involved in outbreaks were sent to the National Institute of Health for phage-typing 
mle 3,). The predominant phage types (PT) during the period from 1990 to 1996 were PTl, which 
increased to 32% in 1992 (35/l 10) and gave an average rate of 41% during the following five years, PT4, 
which suddenly increased to 57% in 1990 (26/46) and gave an average rate of 40% during the following seven 
years, and PT34, which gave a rate of 26% in 1990 (12/46) and decreased gradually until none was isolated in 
1996. Thus, the sum of the rates of PTl and PI’4 isolates attained 84% in 1996, indicating the prevalence of 
these two PTs of S. Enteritidis. The isolates from sporadic cases and the environment are of various PTs and 
no one can deny the possible future emergence of S. Enteritidis food poisoning with these PTs. 

Since the rate of S. Enteritidis isolation is continuously high, collection of detailed information including that 
of epidemiology seems to be essential to comprehend its trend 

to the IASR HomePe 



The Topic of This Month Vol.17 No.7 (No.197) 

Vibrio parahaemolyticus, Japan, 19941995 

Vibrio parahaemolyticzu food poisoning, incidents of which used to account for nearly half of all those of 
bacterial food poisoning, markedly decreased in 1992 and 1993 and was outnumbered by Salmonella food 
poisoning in incidents and cases. This was due to the markedly increased cases of Salmonella food poisoning 
caused by ingestion of hen’s eggs laid by layers originating from imported chicks contaminated with 
Salmonella Enteritidis. 

In 1994, incidents of V. parahaemolyticus food poisoning again slightly outnumbered those of Salmonella 
food poisoning; in 1995, those tended to increase further. The number of caSes of Salmonella food poisoning, 
however, is still being outstanding (Figs. and, from the statistics of food poisoning in Japan by the 
Ministry of Health and Welfare). This fact indicates that the scale of SaImondla food poisoning is likely 
becoming larger. 

According to the statistics of food poisoning, all the outbreaks in 1994 totaled 830 (151% of those in the 
preceding year), involving 35,735 cases (139%) and two deaths (both were due to biotoxins). Outbreaks and 
cases with agents identified numbered 709 and 29,894, respectively. Incidents of V. parahuemolyticus food 
poisoning numbered 224 (32%), followed by those of Salmonella food poisoning, numbering 205 (29%). 
Cases of Salmonella food poisoning, being 14,410 (48%), however, largely outnumbered those of V. 
parahaemolyticus food poisoning, being 5,849 (20%). 

In 1995, outbreaks of food poisoning totaled 699 (84% of those in the preceding year) involving 26,325 cases 
(74%) and five deaths (three were due to biotoxins, another to Salmonella, and the other to Staphylococcus 
aureus), thus outbreaks as well as cases decreased in number. The agents were identified in 627 outbreaks 
involving 22,660 cases. Of these outbreaks, those of V. parahaemolyticus food poisoning numbered 245 
(39%) involving 5,515 cases (24%) and those of Salmonella food poisoning 179 (29%) involving 7,996 cases 
(35%). As was the case in the preceding year, V. parahaemolyticus food poisoning exceeded Salmonella food 
poisoning in number of outbreaks but were outnumbered in number of cases. 

In 1994 and 1995, reports from prefectural and municipal public heaIm institutes on isolation of V. 
parahuemolyticu(s from human sources numbered 1,280 (including those from 108 imported cases) and 1,304 
(85 imported ones), respectively. The monthly reports on isolation of V. parahaemolyticus in 1994 were 271 
(21%) in July, 577 (45%) in August, and 222 (17%) in September; those in 1995 were 230 (18%) in July, 
624 (48%) in August, and 335 (26%) in September. As usual (see IASR, Vol. 15, No. 8,1994), both years 
showed the summer-prevalent tendency with the most cases in August (Fig,. 

Of the outbreaks of V. parahuemolyticus food poisoning reported in IASR during 1994 and 1995, those 
involving more than 10 cases are shown by scale in Table. Such outbreaks counted 157 in the two years; 
79 in 1994 and 78 in 1995. Of these outbreaks, 121(77%) were small-scale ones with lo-49 cases. According 
to the previous Topic of This Month on V. parahaemolyticus (see IASR, Vol. 15, No. 8,1994), of 533 
outbreaks with more than 10 cases having occurred during 1987 through 1993, small-scale outbreaks with 
lo-49 cases accounted for 82%. The corresponding ratio during the last two years did not differ significantly 
from that in the preceding years. During the last two years, 11 of such large-scale outbreaks involving 101400 
cases were reported, but no such extraordinarily large-scale outbreak involving more than 500 cases was 
reported. . 



Food poisoning outbreaks in this country, however, tend to be in such an extraordinarily large scale involving 
more than 500 or even more than 1,000 cases in recent years. It seems that food poisoning outbreaks tend to 
become larger in scale. School lunches have been incriminated for such large-scale food poisoning outbreaks, 
but no V. parahmmolyticus food poisoning due to school lunch has recently been reported. V. 
parahaemolyticus food poisoning in this country seems to be restricted in relatively a small scale. 

Of the serotypes of V. parahaemolyticus isolated in outbreaks involving more than 10 cases, 04:K8 was 
highly prevalent in both years accounting for 48% (38 outbreaks) in 1994 and 24% (19 outbreaks) in 1995. 
The tendency was also the case with the matching incidents during 1987-1993, yielding isolates of 04:K8 in 
26%. This indicates that 04:K8 is the most important serotype responsible for food poisoning in this country. 

IASR Infectious Agent-s SirveiIIance Rqorf 
. lasr-proc@nih.go.& 



Regulatory and Toxicity 
Information . . . . ..Lignin Sulfbnates 

Lignin Sulfonate products are essentially non-toxic. They are not phytotoxic 
when in contact with foliage and roots of most plants. They are biodegradable 
and not harmful to most aquatic animals and plants unless present in excessive 
amounts. 

FDA Citations for Lignin Sulfonate 

In or on food as dispersing agent and stabilizer in pesticides for 1 
certain food crops, e.g. bananas 
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I As components of coatings for paper and paperboard used in 
packaging, processing, transporting, etc of food .%...-..-.vs-~-~....- x~~~~~..*---~--...“...~~.,...... 

Residues of the following materials are exempted from the requirement] 
of a tolerance when used in accordance with good agricultural practice < 
as inert ingredients in pesticide formulations applied to growing crops t 
or to raw agricultural commodities after 
harvest....lignosulfonates... ammonium...caicium...salts --.,-UUW-.U.~“YU,~.__YII~~---- ..-. U.W.~.-.,Y1U_WUY,---_UYI”~...,-.-.-,----~,.--~-.~-“-,..“-.*.,.*,~.-,--“,,-. 

In animal feed up to 4 %. ’ 
As a pelleting aid..up to 4% of finished pellets. 
As a binding aid in the flaking of feed grainsup to 4% of the fIaked 
‘grain. 
;As a surfactant in molasses used in feeds..up to 11%. 
‘As a source of metabolizable energy, in the liquid or dry form...up to 
14% of the finished feed 

The long acceptance of Lignin Sulfonates in foods and food-related usages and the many 
regulations which specifically permit this indicate them to have very low toxicity and to be 
essentially harmless. 

Copyright 0 1995, Wesco Technologies, Ltd All Rights Reserved 



U. S. Food and Drug Administration 
Center for Food Safety and Applied Nutrition 
December 1, 1995 

DIETARY SUPPLEMENT 
HEALTH AND EDUCATION ACT OF 1994 

For decades, the Food and Drug Administration regulated dietary supplements as foods, in most 
circumstances, to ensure that they were safe and wholesome, and that their labeling was truthful and not 
misleading. An important facet of ensuring safety was FDA’s evaluation of the safety of all new ingredients, 
including those used in dietary supplements, under the 1958 Food Additive Amendments to the Federal Food, 
Drug, and Cosmetic Act @D&C Act). However, with passage of the Dietary Supplements Health and 
Education Act of 1994 (DSHEA), Congress amended the J?D&C Act to include several provisions that apply 
only to dietary supplements and dietary ingredients of dietary supplements. As a result of these provisions, 
dietary ingredients used in dietary supplements are no longer subject to the premarket safety evaluations 
required of other new food ingredients or for new uses of old food ingredients. They must, however, meet the 
requirements of other safety provisions. 

Signed by President Clinton on October 25,1994, the DSHEA acknowledges that millions of consumers 
believe dietary supplements may help to augment daily diets and provide health benefits. Congress’s intent in 
enacting the DSHEA was to meet the concerns of consumers and manufacturers to help ensure that safe and 
appropriately labeled products remain available to those who want to use them. In the findings associated with 
the DSHEA, Congress stated that there may be a positive relationship between sound dietary practice and good 
he&h, and that, although further scientific research is needed, there may be a connection between dietary 
supplement use, reduced health-care expenses, and disease prevention. 

The provisions of DSHEA define dietary supplements and dietary ingredients; establish a new framework for 
assuring safety; outline guidelines for literature displayed where supplements are sold, provide for use of 
claims and nutritional support statements; require ingredient and nutrition labeling; and grant FDA the authority 
to establish good manufacturing practice (GMP) regulations. The law also requires formation of an executive 
level Commission on Dietary Supplement Labels and an Gffice of Dietary Supplements within the National 
Institutes of Health. 

These specific provisions of the DSHEA are synopsized below. 

DEFINITION OF DIETARY SUPPLEMENT 

FDA traditionally considered dietary supplements to be composed only of essential nutrients, such as vitamins, 
minerals, and proteins. The Nutrition Labeling and Education Act of 1990 added “herbs, or similar nutritional 
substances,” to the term “dietary supplement.” Through the DSHEA, Congress expanded the meaning of the 
term “dietary supplements” beyond essential nutrients to include such substances as ginseng, garlic, fish oils, 
psyllium, enzymes, glandulars, and mixtures of these. 

The DSHEA established a formal definition of “dietary supplement” using several criteria. A dietary 
supplement: 

l is a product (other than tobacco) that is intended to supplement the diet that bears or contains one or 
more of the following dietary ingredients: a vitamin, a mineral, an herb or other botanical, an ammo 
acid, a dietary substance for use by man to supplement the diet by increasing the total daily.intake, or a 
concentrate, metabolite, constituent’ extract’ or combinations of these ingredients. 



l is intended for ingestion in pill, capsule, tablet, or liquid form . 

l is not represented for use as a conventional food or as the sole item  of a meal or diet. 

0 is labeled as a “dietary supplement.” 

l includes products such as an approved new drug, certified antibiotic, or licensed biologic that was 
marketed as a dietary supplement or food before approvaI, certification, or license (unless the ’ 
Secretary of Health and Human Services waives this provision). 

SAFETY 

The DSHEA amends the adulteration provisions of the FD&C Act. Under DSHEA a dietary supplement is 
adulterated if it or one of its ingredients presents “a significant or unreasonable risk of illness or injury” when 
used as directed on the label, or under normal conditions of use (if there are no directions). A  dietary 
supplement that contains a new dietary ingredient (i.e., an ingredient not marketed for dietary supplement use 
in the U.S. prior to October 15,1994) may be adulterated when there is inadequate information to provide 
reasonable assurance that the ingredient will not present a significant or unreasonable risk of illness or injury. 
The Secretary of HHS may also declare that a dietary supplement or dietary ingredient poses an imminent 
hazard to public health or safety. However, like any other foods, it is a manufacturer’s responsibility to ensure 
that its products are safe and properly labeled prior to marketing. 

LITERATURE 

The DSHEA provides that retail outlets may make available “third-party” material s to help inform  consumers 
about any health-related benefits of dietary supplements. These materials include articles, book chapters, 
scientific abstracts, or other third-party publications. These provisions stipulate that the information must not 
be false or m isleading; cannot promote a specific supplement brand must be displayed with other similar 
materials to present a balanced view; must be displayed separate from  supplements; and may not have other 
information attached (product promotional literature, for example). 

NUTRITIONAL SUPPORT STATEMENTS 
The DSHEA provides for the use of various types of statements on the label of dietary supplements, although 
claims may not be made about the use of a dietary supplement to diagnose, prevent, m itigate, treat, or cure a 
specific disease (unless approved under the new drug provisions of the FD&C Act). For example, a product 
may not carry the claim  “cures cancer” or “treats arthritis.” Appropriate health claims authorized by FDA--such 
as the claim  linking folic acid and reduce risk of neural tube birth defects and the claim  that calcium may reduce 
the risk of osteoporosis--may be made in supplement labeling if the product qualifies to bear the claim . Under 
DSHEA, firms can make statements about classical nutrient deficiency diseases--as long as these statements 
disclose the prevalence of the disease in the United States. In addition, manufacturers may describe the 
supplement’s effects on “structure or function” of the body or the “well-being” achieved by consuming the 
dietary ingredient To use these claims, manufacturers must have substantiation that the statements are truthful 
and not m isleading and the product label must bear the statement “This statement has not been evaluated by the 
Food and Drug Administration. This product is not intended to diagnose, treat, cure, or prevent any disease.” 
Unlike health claims, nutritional support statements need not be approved by FDA before manufacturers 
market products bearing the statements, however, the agency must be notified no later than 30 days after a 
product that bears the claim  is first marketed. 

INGREDIENT AND NUTRITION INFORMATION LABELING 
Like other foods, dietary supplement products must bear ingredient labeling. This information must include the 
name and quantity of each dietary ingredient or, for proprietary blends, the total quantity of all dietary 
mgredients (excluding inert ingredients) in the blend. The label must also identify the product as a “dietary 



supplement” (e.g., “Vitamin C Dietary Supplement”). Labeling of products containiig herbal and botanical 
ingredients must state the part of the plant from which the ingredient is derived. If a supplement is covered by 
specifications in an official compendium and is represented as conforming, it is misbranded if it does not 
conform to those specifications. Official compendia include the U.S. Pharmacopeia, the Homeopathic 
Pharmacopeia of the United States, or the National Formulary. If not covered by a compendium, a dietary 
supplement must be the product identified on the label and have the strength it is represented as having. 

Labels also must provide nutrition labeling. This labeling must first list dietary ingredients present in 
“significant amounts” for which FDA has established daily consumption recommendations, followed by 
dietary ingredients with no daily intake recommendations. Dietary ingredients that are not present in significant 
amounts need not be listed. The nutrition labeling must include the quantity per serving for each dietary 
ingredient (or proprietary blend) and may include the source of a dietary ingredient (for example, “calcium 
from calcium gluconate”). If an ingredient is listed in the nutrition labeling, it need not appear in the statement 
of ingredients. Nutrition information must precede ingredient statements on the product label. 

NEW DIETARY INGREDIENTS 

Supplements may contain new dietary ingredients--those not marketed in the United States before October 15, 
1994--only if those ingredients have been present in the food supply as an article used for food in a form in 
which the food has not been chemically altered or there is a history of use, or some other evidence of safety 
exists that establishes that there is a reasonable expectation of safety when the product is used according to 
recommended conditions of use. Supplement manufacturers must notify FDA at least 75 days before marketing 
products containing new dietary ingredients, providing the agency with the information on which the 
conclusion that a dietary supplement containing the new dietary ingredient “will reasonably be expected to be 
safe” was based. Any interested party, including a manufacturer of a dietary supplement, may petition FDA to 
issue an order prescribing the conditions of use under which a new dietary ingredient will reasonably be 
expected to be safe. 

GOOD MANUFACTURING PRACTICES (GMPs) 

DSHEZA grants FDA the authority to establish GMP regulations governing the preparation, packing, and 
holding of dietary supplements under conditions that ensure their safety. These regulations are to be modeled 
after current good manufacturing practice regulations in effect for the rest of the food industry. FDA intends to 
work with the supplement industry and other interested persons to develop GMPs and, in doing so, will seek 
public comment as to their scope. 

COMMISSION ON DIETARY SUPPLEMENTS 

The DSHEA requires the formation of a Commission to conduct a study and make recommendations on the 
regulation of label claims and statements for dietary supplements and procedures for the evaluation of the 
claims. The members of the Commission will evaluate how best to provide truthful, scientifically valid, and 
not misleading information to consumers so that they can make informed and appropriate health care choices. 
The Commission will be composed of seven members, appointed by the President, with experience in dietary 
supplements and in the manufacture, regulation, distribution, and use of supplements. Three members must be 
qualified by scientific training and experience to evaluate supplements’ health benefits, and one of these must 
be trained in pharmacognosy, medical botany, traditional herbal medicine, or other related sciences. All 
Commission members and staff should be unbiased about supplement use. 

On October 2,1995, the White House announced the names of the seven individuals the President intends to 
appoint to the Commission. The members include nutritionists, industry representatives, a pharmacognosist, 
and attorneys. 

The Commission will submit a final report including recommendations and legislation related to label claims 
for dietary supplements to the President and Congress within two years of convening. 



OFFICE OF DIETARY SUPPLEMENTS 
The HJ3S Secretary will establish an office within the National Institutes of Health to explore the potential role 
of supplements to improve health care in the U.S. The offke will also promote scientific study of supplements 
and their value in preventing chronic diseases; collect and compile scientific research, including data from 
foreign sources and the NIH Offke of Alternative Medicine; serve as a scientific adviser to HHS and FDA; and 
compile a database of scientific research on supplements and individual nutrients. 

EFFECTIVE DATE 

DSHEA’s provisions for use of nutritional support statements and third-party literature became effective when 
the law was signed. The effective date for other labeling provisions and any FDA implementing regulations is 
after December 31,1996, although manufacturers may label their products consistent with provisions of 
DSHEA until that date. 

Go BACK to the CFSAN/FDA food and consumer information page 

Hypertext updated by & g/24/96 



ANSWERS 0 l/02/1996 

T96-01 Brad Stone 
January 2, 1996 (202) 205-4144 

FDA PUBLISHES DIETARY SUPPLEMENT RULES 

FDA has proposed standards for nutritional labeling formats 
and terms that would apply to dietary supplement products. These 
proposed standards implement some major provisions of the Dietary 
Supplement Health and Education Act of 1994, which covers 
regulation of these products. 

This Act requires FDA to develop labeling requirements 
specifically designed for dietary supplement products -- products 
containing ingredients such as vitamins, minerals, herbs or amino 
acids intended to supplement the diet. 

FDA is proposing that the labeling follow the same basic 
format as that used on processed food labels. The "Supplement 
Facts" panel that would be on dietary supplement labels, like the 
"Nutrition Facts" panel now on food labels, would provide 
nutrition information about certain vitamins and minerals as well 
as information about the level of other dietary ingredients. 

The proposal would also provide for some differences: For 
example, dietary supplement labels could list non-essential 
dietary ingredients, such as herbs, on their labels and could 
also use smaller type sizes in some instances. 

-more- 
Page 2, T96-01, Dietary Supplements 

Another proposal would set definitions for the terms 
"antioxidant" and "high potency' on dietary supplement labeling. 

In addition, FDA has published a final rule establishing 
Reference Daily Intakes (RDIs) for vitamin K, selenium, 
manganese, chromium, molybdenum and chloride. RDIs are reference 
values developed to help consumers gauge the relative amounts of 
certain essential nutrients in a product. This rule will become 
effective immediately. 

The proposed rules dealing with food labeling formats and 
definitions will undergo a 90 day public comment period. Written 
comments on these proposals may be submitted to: 

FDA Dockets Management Branch 
(HFA-305) 
12420 Parklawn Drive 
Rockville, MD 20857-0001 

Under the Act, labeling rules for dietary supplements must 
' be finalized and in effect by Jan. 1, 1997. 

#### 



Cyanobacterial Toxins 

The cyanobacteria are proving to be a sowe of a large number of novel organic compounds with biological 
activity. Among the many compounds found and characterised to date, many are toxic and have been suspected 
as the cause of deaths in animals (including humans). Below are links to further information on some of these 
toxins and their biological targets. Information on other toxins will be added to the list in the future. .- 

JMicrocvstinS AnatoxinS 

Nodularin 



U S Food & Drug Administration Center for Food Safety & Applied Nutrition 
Foodborne Pathogenic Microorganisms and Natural Toxins 1992 (Bad Bug Book) 

1. Name of the Organism: Salmonella spp. 

Salmonella is a rod-shaped, motile bacterium -nonmotile exceptions S. galharum and S. pullorum-, 
nonsporeforming and Gram-negative. There is a widespread occurrence in animals, especially in 
poultry and swine. Environmental sources of the organism include water, soil, insects, factory 
surfaces, kitchen surfaces, animal feces, raw meats, raw poultry, and raw seafoods, to name only a 
few. 

2. Nature of Acute Disease: 

S. typhi and the paratyphoid bacteria are normally septicemic and produce @phoid or typhoid-like 
fever in humans. Other forms of sahnonellosis generally produce milder symptoms. 

3. Nature of Disease: 

Acute symptoms - Nausea, vomiting, abdominal cramps, diarrhea, fever, and headache. Chronic 
consequences - arthritic symptoms may follow 3-4 weeks after onset of acute symptoms. 

Onset time - 6-48 hours. 

Infective dose - As few as 15-20 cells; depends upon age and health of host, and strain differences 
among the members of the genus. 

Duration of symptoms - Acute symptoms may last for 1 to 2 days or may be prolonged, again 
depending on host factors, ingested dose, and strain characteristics. 

Cause of disease - Penetration and passage of Salmonella organisms from gut lumen into epithelium of 
small intestine where inflammation occurs; there is evidence that an enterotoxin may be produced, 

4. 

5. 

perhaps within the enterocyte. 

Diagnosis of Human Illness: 

Serological identification of culture isolated from stool. 

Associated Foods: 

Raw meats, poultry, eggs, milk and dairy products, fish, 
and salad dressing, cake ties, cream-filled desserts and 
cocoa, and chocolate. 

Various Salmonella species have long been isolated from the outside of egg shells. The present 
situation with S. enteritidis is complicated by the presence of the organism inside the egg, in the yolk. 
This and other information strongly suggest vertical transmission, i.e., deposition of the organism in 
the yolk by an infected layer hen prior to shell deposition. Foods other than eggs have also caused 
outbreaks of S. enteritidis disease. 

6. Relative Frequency of Disease: 

shrimp, frog legs, yeast, coconut, sauces 
toppings, dried gelatin, peanut butter, 

It is estimated that from 2 to 4 million cases of salmonellosis occur in the U.S. annually. 

The incidence of salmonellosis annears to be rising both in the U.S. and in other industrialized 



7. 

8. 

9. 

10. 

nations. S. enteritidis isolations from humans have shown a dramatic rise in the past decade! 
particularly in the northeast United States @-fold or more), and the increase in human infectrons is 
spreading south and west, with sporadic outbreaks in other regions. 

Complications: 

S. typhi and S. paratyphi A, B, and C produce typhoid and typhoid-like fever in humans. Various 
organs may be infected, leading to lesions. The fatality rate of typhoid fever is 10% compared to less 
than 1% for most forms of sahnonellosis. S. al&in has a 15% mortality rate when septicemic in the 
elderly, and S. enteritidis is demonstrating approximately a 3.6% mortality rate in hospital/nursing 
home outbreaks, with the elderly being particularly affected. 

Salmonella septicemia has been associated with subsequent infection of virtuaUy every organ system. 

Postenteritis reactive arthritis and Reiter’s svndrome have also been reported to occur generally after 3 
weeks. Reactive arthritis may occur with a frequency of about 2% of culture-proven cases. Septic 
arthritis, subsequent or coincident with septicemia, also occurs and can be difficult to treat. 

Target Populations: 

All age groups are susceptible, but symptoms are most severe in the elderly, infants, and the infirm. 
&QS patients suffer salmonellosis frequently (estimated 20-fold more than general population) and 
suffer from recurrent episodes. 

Food Analysis: 

Methods have been developed for many foods having prior history of Salmonella contamination. 
Although conventional culture methods require 5 days for presumptive results, several rapid methods 
are available which require only 2 days. 

Major outbreaks: 

Salmonellosis outbreaks of. varying size caused by aU SalmoneZZa spp. occur rather regularly 
throughout the U.S. 

In 1985, a sahnonellosis outbreak involving 16,000 confirmed cases in 6 states was caused by low fat 
and whole milk from one Chicago dairy. This was the largest outbreak of foodbome salmonellosis in 
the U.S. FDA inspectors discovered that the pasteurization equipment had been modified to facilitate 
the running off of raw milk, resulting in the pasteurized milk being contaminated with raw milk under 
certain conditions. The dairy has subsequently disconnected the cross-linking line. Persons on 
antibiotic therapy were more apt to be affected in this outbreak. 

In August and September, 1985, S. enteritidis was isolated from employees and patrons of three 
restaurants of a chain in Maryland. The outbreak in one restaurant had at least 71 illnesses resulting in 
17 hospitalizations. Scrambled eggs from a breakfast bar were epidemiologically implicated in this 
outbreak and in possibly one other of the three restaurants. The plasmid profiles of isolates from 
patients all three restaurants matched. 

The Centers for Disease Control (CDC) has recorded more than 120 outbreaks of S. enteritidis to date, 
many occurring in restaurants, and some in nursing homes, hospitals and prisons. 

In 1984,186 cases of salmonellosis (S. enteritidis) were reported on 29 flights to the United States on 
a single international airline. An estimated 2,747 passengers were affected overall. No specific food 
item was implicated, but food ordered from the first class menu was strongly associated with disease. 

S. enteritidis outbreaks continue to occur in the U.S. QI’able 1). The CDC estimates that 75% of those 



outbreaks are associated with the consumption of raw or inadequately cooked Grade A whole shell 
eggs. The U.S. Department of Agriculture published Regulations on February 16,1990, in the 
Federal Register establishing a mandatory testing program for egg-producing breeder flocks and 
commercial flocks implicated in causing human illnesses. This testing should lead to a reduction in 
cases of gastroenteritis caused by the consumption of Grade A whole shell eggs. 

**NOTE - Consumers should be aware that raw eggs, like other raw foods of animal 
origin, may cause Salmonella infections. Based on this, consumers should avoid eating raw 
eggs and foods containiig raw eggs. Raw eggs should be handled and stored in the same manner as 
other raw foods of animal origin. Eggs should be stored at 7.2oC (45oF) or below. Raw eggs ought 
NOT be considered “health foods,” particularly for the hospitalized, the elderly, the 
immunocomu o . se& and perhaps pregnant women. Cracking single eggs for use, rather than 
“pooling” sevlrgggs, greatly lessens the chances of illness. Recipes calling for raw eggs (e.g., 
home-made ice cream, Caesar salad, Hollandaise sauce, mayonnaise, etc.) should be considered 
potentially hazardous if they are not heated sufficiently to kill Salmonella. Commercially produced 
mayonnaise and sauces are safe since they are prepared with pasteurized eggs and are adequately 
acidified to prevent the growth of S. enteritidis. Whenever possible, pasteurized, liquid eggs should 
be substituted for raw eggs if they are destined for high risk individuals. 

**GUIDELINES FOR COOKING EGGS: 

Consumers are advised to cook eggs and foods containing eggs thoroughly. Eggs should be cooked 
until the yolk and white are firm, There may be some risk in eating eggs lightly cooked, e.g., 
soft-cooked, soft-scambled, or “sunny-side-up.” Eggs should be cooked throughout to 6OoC (14OoF) 
or above. 

Scrambled eggs should be cooked at least 1 minute at 1210C (25OoF). After 1 minute, the 
temperature of the scrambled eggs should be 73.9oC (165oF). 

Poached eggs should be cooked for 5 minutes in boiling water. 

Sunnyside fried eggs should be cooked with the frying pan at 1210C (25OoF) for the 
following times: 

Uncovered - Fry for at least 7 minutes. 
Covered - Fry for at least 4 minutes. 

Eggs fried “over easy” should be cooked with the frying pan at 1210C (25OoF) for the 
following times: . 

Fry for at least 3 minutes on one side. 
Fry for at least 2 minutes on the other. 

Boiled eggs in the shell should be cooked while completely submerged in boiling water for ‘7 
minutes. 

*** The word “shuuld” has been used throughout because ther are uncontrollable variables, such as 
the starting number of organisms in the eggs. The above guidelines must be considered in 
that context, i.e., the cooking times suggested cannot totally assure safety under all 
circumstances. 

Sahnonellosis associated with a Thanksgiving Dinner in Nevada in 1995 is reported in MMWR 45(46):1996 
Nov 22. 

?dMWR 4504): 1996 Aue: 30 reports on several outbreaks of Sahonella enteritidis infection associated with 
the consumption of raw shell eggs in the United States from 1994 to 1995. 



A recent report of an outbreak of SaZmonelZa S~4~lTyphimurium infection associated with the consumption 
of raw ground beef may be found in &JMWR ( 9). 995 Dee . 15. 

MM%% 44(42): 1995 Ckt 27 reports on an outbreak of Salmonellosis associated with beef jerky in New 
Mexico in 1995. 

There is an FDA fact sheet on Bamba Snacks with Peanuts and associated outbreaks of Salmonella agona in 
Europe. 

F rep;rt 7 the ;;tbrea.k of Salmonella from commercially prepared ice cream is found in MMWR 
3(40). 99 act . 

A recent outbreak of S. enteritidis in homemade ice cream is reported in this MMWR 43(36): 1994 Sep 16. 

A series of S. enteritidis outbreaks in California are s ummarized in the following MMWR420:1993. 

For information on an outbreak of Salmonella Serotype Tennessee in Powdered Milk Products and Infant 
Formula -- see this MMWR 42(26\: 1993 JulO9. 

. 

Summaries of Salmonella outbreaks associated with Grade A eggs are reported in MMWR 37(321:1988 Aug 
a and MMWR 39(50>:1990 Dee 21. 

There is an index of selected research on Sahno . . . neIla enter%&& available through NM’s Entrez database. 

A Loci index for rrenome Salvo .* . nella enterrh&s is available from GenBank. 

The CDC provides an informational brochure on preventing Salmonella ente . . . . . 1%3&s rnfectron 

The Food Safety and Inspection Service of the U.S. Department of Agriculture has produced a backnound 
document on salmonella. 

Links to this Handbook’s Table of Contents and to the 
Center for Food Safety and Applied Nutrition’s Foods Pas 
Text last edit& 6 Jan 92 
Hypertext last edited: 22 Nov 96 mow@vm.cfsan.fda.gov 



U.S Department of Agriculture / Food Safety and Inspection Service 
Background Document January 1988 

SALMONELLA AND FOOD SAFETY 
Chicken, turkey, pork, beef, and other meat and poultry products are important sources of protein and other 
nutrients. Unfortunately, these foods--like eggs, raw milk, and all raw foods of animal origin--may also carry 
salmonella and other bacteria. The good news is that these bacteria don’t have to cause illness. Routine food 
safety practices can destroy salmonella and other bacteria. 

The Food Safety and Inspection Service (FSIS) oversees the processing of meat and poultry from the time 
animals enter the slaughter plant until packaged products leave the plant. FSIS also conducts a comprehensive 
food safety education program, including a toll-free hotline. FSIS requires manufacturers of raw and partially 
pre-cooked meat and poultry products to provide safe food handling labels to remind consumers about 
thorough cooking and safe handling of meat and poultry products. 

Consumers have a right to meat and pouhty that is as free as possible of bacteria. However,, after more than 20 
years of research, it is still economically impossible to produce “salmonella-free” raw meat and poultry. With 
or without a breakthrough, good sanitation and careful food handling will always be necessary to prevent 
bacteria on raw products from causing illness--just as toothbrushing is necessary to prevent other bacteria from 
causing dental cavities. \ 
What is salmonella? 

This FSIS backgrounder answers common questions about salmonella and offers some tips for safe 
handling of meat and poultry to prevent food-borne illness. 

The salmonella family includes about 2,000 different strains of bacteria, but only 10 strains cause 
most reported salmonella infections. Strains that may cause no symptoms in animals can make people 
sick, and vice versa. A salmonella bacterium is a one-celled organism that can’t be seen, touched or 
tasted. The bacteria are common in the intestinal tracts and waste of livestock, poultry, dogs, cats, 
rats, and other warm-blooded animals. 

What is salmonellosis? 

Sahnonellosis, or a salmonella infection, is the illness that can occur if live salmonella bacteria enter 
the body--usually through food. Most reported outbreaks of food-borne illness are caused by bacteria, 
and salmonellosis is the most common bacterial food-borne illness. Sahnonellosis is usually 
preventable. 

How can salmonella bacteria on raw meat and poultry make people sick? 

First, “food abuse” allows bacteria to survive and often to multiply. For example, if the meat knife is 
ued to cut the salad lettuce without first being washed, the lettuce can be contaminated by any bacteria 
on the meat. The person who eats the salad then also eats the bacteria. 

Next, if the bacteria survive the stomach acid, they reproduce themselves in the small intestine. Once 
cell becomes two, two become four, four become sixteen, and so on. When there are “enough” 
bacteria, they cause a salmonella infection. 

How many bacteria does it take to make people sick? 

There is no exact number, but the more bacteria consumed, the more likely a person is to get sick. 



Healthy adults have eaten food containing millions of bacteria without getting sick. Other people have 
gotten sick from as few as 10 bacteria in their food 

What are the symptoms of salmonellosis? 

According to the Centers for Disease Control, stomach pain occurs within 6 to 48 hours after the food 
was eaten. Most people get diarrhea, and many people have upset stomachs, chills, fever, or 
headache. Most people feel better within 3 to 5 days. Many persons with salmonellosis may believe 
they have the flu and may never see a doctor. 

How many people get sick from salmonellosis? 

At least 40,000 salmonella infections are reported every year, but experts believe that between 
400,000 and 4 million persons each year actually contract salmonellosis. 

How does the doctor know a person has salmonellosis? 

The only way to tell for sure is to conduct laboratory tests on the stools of the person who got sick, a 
process that takes several days. 

How many people die from salmonellosis? 

Salmonella infections can be life-threatening for the very young, the very old and for persons already 
weakened by other serious diseases, such as AIDS. Reports show about 2 deaths for every 1,000 
known cases of salmonellosis, but experts believe that about 500 persons each year actually die from 
salmonella infections. 

What foods are most likely to make people sick? 

Foods don’t make people sick--bacteria do. Any raw food of animal origin--meat, poultry, raw milk, 
fish, and shellfish--may carry salmonellae. The bacteria can survive to cause illness if these specific 
foods are not thoroughly cooked. The bacteria can also cause illness if they contaminate any other 
food that comes in contact with the raw. food, either directly or byway of,dirty hands 9; dirty 
zrdpment. Salmonellosrs 1s a world-wide, food- cham problem that cant be “blamed on any one 

. 

Wouldn’t less bacteria on animals mean less human illness? 

FSIS and the National Academy of Sciences agree with this logical assumption. However, there will 
always be some risk of bacterial contamination on raw foods of animal origin. So, food safety will 
always be necessary to prevent bacteria on raw foods from causing illness. 

Are Kosher chickens lower in salmonella bacteria? 

FSIS does not know of any valid scientific information showing that Kosher chickens carry more or 
fewer salmonella bacteria than other poultry. 

ANTI-SALMONELLA STRATEGY 
Bacteria on raw foods of animal origin do not have to cause illness. Investigations of actual outbreaks reported 
tot he Centers for Disease Control show that BACTERIA + FOOD SAFETY MISTAKES CAN = ILLNESS. 

Errors during food shopping, transport, preparation, serving, or storage can enable bacteria to grow or even 
just survive. If foods are prepared a day or more ahead of time and food handlers make mistakes, the chance of 
illness can increase, because bacteria have more time to multiply. In outbreaks traced to bacteria or other 



COOK IT. 

Salmonellae -- however many there are -- do not survive when beef or pork is cooked to an internal 
temperature of at least 160 degrees F, or when poultry is cooked to 185 degrees F. (Some experts believe that 
this country’s passion for rare beef explains why beef -- which carries very low levels of salmonella bacteria -- 
is involved in more reported salmonellosis outbreaks than poultry.) Always cook meat and poultry thoroughly, 
and be just as careful when microwaving as when using traditional ovens. 

l Use a Meat thermometer to check “doneness.” If meat is too thin for a thermometer, follow the recipe 
and cook till the juices have no pink. 

l Never interrupt cooking--it’s a “half-baked idea“ that can make you sick. If thawing foods in the 
microwave, cook them immediately. 

l If reheating leftovers, cover and reheat thoroughly to 165 degrees F just in case bacteria survived in 
the food during refrigeration or freezing. Let sauces and gravies reach a rolling boil. 

l Don’t store the latecomer’s cooked meat and poultry dinner in an off or warm oven. Hold the food 
above 140 degrees F. (But, within 2 hours after doing, refrigerate the food.) 

COOL IT. 

Refrigeration and even freezing do not kill all salmonella or other bacteria, but proper cooling can usually 
prevent salmonellae from multiplying. 

l Refrigerate raw meat and poultry as soon as possible after you take it out of the grocery meat case. 

a Refrigerate food containing cooked meat or poultry within 2 hours after cooking. 

l Refrigerate or freeze cooked meat or poultry casseroles in covered shallow pans rather than deep pots. 
Leave space around the containers to let cold air circulate. 

l Never thaw frozen and poultry on the kitchen counter. Thaw it in the refrigerator or, if you are in a 
hurry, in a bag under could running water. 

l Remember that refrigeration or freezing cannot be counted on to kill many salmonella bacteria. It can’t 
“fix” a mistake such as leaving cooked turkey at room temperature for more than 2 hours-- it can only 
postpone the risk of ihness. If in doubt, throw the food out. 

Do you have other questions about meat and poultry food safety or labeling? 

Consumers: Call the toll-free Meat and Poultry Hotline at l-800- 5354555,lO a.m. to 4 p.m., Eastern 
Standard Time. Press inquiries: Please call (202) 720-9113. 

United States Department of Agriculture Food Safety and Inspection Service 
Background Document January 1988 



- Public Health Association of Australia Inc *..* _-.-: -. . . ..*- -... -*. 
Media Release 

30 May 1996 

Salmonella Meningitis - A Major Foodborne Disease 
Haemolytic uraemic syndrome is a severe, although rare, foodborne disease in Australia, but there are other 
severe forms of foodborne disease, including some salmonella syndromes. 

Salmonella infections will be discussed in a paper to be presented at the Public Health Association of Australia 
conference Unravelling the Maze - Food safety in Australia held at the Carlton Crest Hotel in 
Melbourne today. 

The authors of the paper are Dr Jeff Hanna and Dr Ross Messer of the Tropical Public Health Unit in Cairns 
and the paper will be presented by Dr Hanna. 

Salmonella gastroenteritis can cause death in the elderly. Among children, a rare but extremely severe form of 
salmonella is salmonella meningitis. 

Salmonella meningitis is an important cause of bacterial meningitis in some developing countries, such as 
Thailand, but is seldom recognised in Australia. 

Salmonella infections are particularly common in Far North Queensland. A particularly virulent and invasive 
strain - Salmonella Virchow is reportedly more common in Far North Queensland than elsewhere in Australia. 

Over the past 10 years, seven children with salmonella meningitis have been treated in Cairns. 

A paper to be presented at the conference will discuss the clinical features of these children revealing a 
significant prevalence of brain damage. 

For more information contact PHA on 06 285 2373. 

Return to: PHA Media Releases 
im. 

$. “‘f Public Health Association 



. c 

The Food Safety Consortium Newsletter 
W inter 1997 
Vol. 7  No. 1  
Articles in this issue: 

o Industrv. Government Face Change. FSIS Official Te lls FSC 
l Industrv Rens Review New HACCP Rules 
l Renort From the Coordinator 
l Children and Industrv Benefit From FSC Outreach 
l Kansas State Universitv to Host Ranid Methods WorkshoD 
l Paners and Presentations n 
o Food Safetv Digest ’ 
l Letter to the Editor 

Industry, Government Face Change, 
FSIS O fficia l Te lls FSC 
The new federal rules covering meat inspection represent,a “cultural change” in the food 
processing industry and among government inspectors, Craig Reed, associate administrator 
of the U.S. Department of Agriculture Food Safety and Inspection Service, told researchers 
of the Food Safety Consortium at its annual meeting in Kansas City in October. 

Q 
D /A,!! Reed was the keynote speaker for the Consortium’s two-day conference. In h is 

position at FSIS, Reed concentrates on inspection operations and fie ld operations. He 
was previously,FSIS deputy administrator for inspection operations and director of the 
science division of the USDA Agricultural Marketing Service. He holds a doctor of 
veterinary medicine degree. 

FSIS associate administrator Craig Reed explains coming changes. 



Hazard Analysis and Critical Control Point (HACCP) systems will govern meat inspection 
procedures under the new rules. The system is a science-based processthat places the 
burdenof preventive measures on the industry in the early stages of food production rather 
than depending heavily on U.S. Department of Agriculture inspectors at the end of the 
processing line. 

Much is riding on the new system’s success, Reed noted. The failure of the HACCP 
system’s implementation could result in a push by some advocates for a “total control” 
system of inspection, he said. 

FSIS is reorganizing itself in response to implementation of the new system. Reed said the 
agency is reits number of district offices from 46 to 18 to streamline the mangement 
structure and to bring about greater consistency in advice offered from region to region. A 
service center is also being established to offer technical expertise and advice to field 
employees regarding the interpretation, application and enforcement of regulations, 
policies and systems. The center will also answer technical questions from industries and 
groups outside of FSIS. 

The “scientific underpinning” that is HACCP’s foundation is a necessary element that 
enables industries to explain their food safety-related decisions, Reed said. W ithout that 
base, the public will lose faith in the procedures, he added, pointing out that science 
provides foodborneZ illness data and a basis for determining if there is actually a 
relationship between a particular outbreak of illness and food. Science also provides the 
basis for the farm-to-table approach to food safety, he noted. 

Employees in modem food processing plants must be educated in some basic food science 
and hygiene, Reed said. “The turnover is some of those plants is incredible,” he said. 
Employees who are not properly trained to appreciate the special aspects of their jobs may 
begin to regard their jobs as working with “production units” rather than food that people 
actually consume. 

“If you drop a ‘production unit’ on the floor, it’s the same as dropping food,” he said. 

Industry Reps Review New HACCP Rules 
The new rule implementing Hazard Analysis and Critical Control Point (HACCP) standards 
was the major development in food safety, industry representatives said in addresses to the 
Food Safety Consortium annual meeting in Kansas City in October. The new standards 
were announced in July by the U.S. Department of Agriculture. 

A cooperative effort is necessary between industry and the Food Safety and Inspection 
Service to make the new system work, said Ellis Brunton, Tyson Foods group vice 
president for research and quality assurance. “We now have the opportunity to set new 



standards based on science and the HACCP principles,” said Brunton, a Consortium 
steering committee member representing the poultry industry. 

Brunton advised that sanitation standard operating procedures are prerequisites to 
implementing a HACCP program, followed by meeting performance standards or 
microbiological standards for raw species of meat. 

Brunton warned that the new system still has undetermined elements. “They (the 
government) will take action if you fail to meet the criteria,” he said. “We don’t know what 
the action will be.” 

The Russian embargo on U.S. poultry imports was the other food safety issue that his 
industry faced, Brunton said. He explained that some out-of-condition products were 
shipped to Russia, prompting meetings between USDA and Russian agriculture ministry 
officials. The Russians conducted an investigation of 50 U.S. poultry plants and concluded 
that none of them met Russian food safety standards. After threatening to ban poultry 
imports from the U.S. within 30 days, the Russians and the USDA negotiated new poultry 
inspection criteria and later found that 200 U.S. poultry plants now meet their standards, 

J 

Brunton said. 

“But now we must test for Salmonella above and 
beyond what we normally do,” Brunton said of 

‘Ihe E the outcome of the agreement with the Russians. 
“I believe that food safety will continue to be a 
primary concern for exporting meat and 
poultry.” 

i% Representing the beef industry, Jim Riemann of 
Excel Corp. said the new HACCP regulations 
mean industry must educate its own workers and 
make them feel free to stop operations in a plant 
if a particular area needs to be cleaned. “Up until 
now, we could pass the buck to USDA 
inspectors,” he said. 

Bernie Daniels (lej?) of Arkmsas and Curtis 

Kastner of Kansas State at annual meeting. 

Both line workers and USDA inspectors must understand the potential consequences of 
allowing situations to get out of control in processing plants, Riemann said, noting that an 
undesirable situation exists if employees and inspectors without adequate education are 
allowed to implement a science-based inspection system. 

Riemann, a member of the Consortium steering committee, said there is a need for the 



industry faced, Brunton said. He explained that some out-of-condition products were 
shipped to Russia, prompting meetings between USDA and Russian agriculture ministry 
officials. The Russians conducted an investigation of 50 U.S. poultry plants and concluded 
that none of them met Russian food safety standards. After threatening to ban poultry 
imports from the U.S. within 30 days, the Russians and the USDA negotiated new poultry 
inspection criteria and later found that 200 U.S. poultry plants now meet their standards, 
Brunton said. 

“But now we must test for Salmonella above and beyond what we normally do,” Brunton 
said of the outcome of the agreement with the Russians. “I believe that food safety will 
continue to be a primary concern for exporting meat and poultry.” 

Representing the beef industry, Jim Riemann of Excel Corp. said the new HACCP 
regulations mean industry must educate its own workers and make them feel free to stop 
operations in a plant if a particular area needs to be cleaned up. “Up until now, we could 
pass the buck to USDA inspectors,” he said. 

Both line workers and USDA inspectors must understand the potential consequences of 
allowing situations to get out of control in processing plants, Riemann said, noting that an 
undesirable situation exists if employees and inspectors without adequate education are 
allowed to implement a science-based inspection system. 

Riemann, a member of the Consortium steering committee, said there is a need for the 
development of new and simpler technologies in plants because of the predominance of 
workers who are not well educated and in some cases do not speak English. Small plants 
will need to be shown how to perform the new required testing procedures or be directed 
to a testing lab to do the work, he said. 

The pork industry needs to work with FSIS to increase awareness of pork processing 
standards and procedures that differ from those of other species, said Margaret Hardin of 
the National Pork Producers Council. Such steps will be necessary to insure that pork 
processors can meet the new performance criteria and implement the standards in plants, 
she said. 

“Our current research will be looking at Salmonella levels on the farm and how these levels 
transfer to the plant and ultimately to the final product,” Hardin said. 

“Much of what we’ve done previously with regard to food safety research has been on the 
farm. In assuming responsibilities previously held by the National Livestock and Meat 
Board, the National Pork Producers Council is now starting to look into the plant as well as 
along the entire food continuum to address food safety concerns for the entire pork 
industry.“ 

Hardin said the pork industry also needs a database of food safety research information to 
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farm. In assuming responsibilities previously held by the National Livestock and Meat 
Board, the National Pork Producers Council is now starting to look into the plant as well as 
along the entire food continuum to address food safety concerns for the entire pork 
industry.” 

Hardin said the pork industry also needs a database of food safety research information to 
find out what has been learned. “Right now, we have to call every university and the 
government to fiid out current research projects,” she said. 

The new rule implementing Hazard Analysis and Critical Control Point (HACCP) standards 
was the major development in food safety, industry representatives said in addresses to the 
Food Safety Consortium annual meeting in Kansas City in October. The new standards 
were announced in July by the U.S. Department of Agriculture. 

A cooperative effort is necessary between industry and the Food Safety and Inspection 
Service to make the new system work, said’Ellis Brunton, Tyson Foods group vice 
president for research and quality assurance. “We now have the opportunity to set new 
standards based on science and the HACCP principles,” said Brunton, a Consortium 
steering committee member representing the poultry industry. 

Brunton advised that sanitation standard operating procedures are prerequisites to 
implementing a HACCP program, followed by meeting performance standards or 
microbiological standards for raw species of meat. 

Brunton warned that the new system still has undetermined elements. “They (the 
government) will take action if you fail to meet the criteria,” he said. “We don’t know what 
the action will be.” 

The Russian embargo on U.S. poultry imports was the other food safety issue that his 



find out what has been learned. “Right now, we have to call every university and the 
government to find out current research projects,” she said. 

Brunton advised that sanitation standard operating procedures are prerequisites to 
implementing a HACCP program, followed by meeting performance standards or 
microbiological standards for raw species of meat. 

Brunton warned that the new system still has undetermined elements. “They (the 
government) will take action if you fail to meet the criteria,” he said. “We don’t know what 
the action will be.” 

The Russian embargo on U.S. poultry imports was the other food safety issue that his 
industry faced, Brtmton said. He explained that some out-of-condition products were 
shipped to Russia, prompting meetings between USDA and Russian agriculture ministry 
officials. The Russians conducted an investigation of 50 U.S. poultry plants and concluded 
that none of them met Russian food safety standards. After threatening to ban poultry 
imports from the U.S. within 30 days, the Russians and the USDA negotiated new poultry 
inspection criteria and later found that 200 U.S. poultry plants now meet their standards, 
Brunton said. 

“But now we must test for Sdmonela above and beyond what we normally do,” Brunton 
said of the outcome of the agreement with the Russians. “I believe that food safety will 
continue to be a primary concern for exporting meat and poultry.” 

Representing the beef industry, Jim Riemann of Excel Corp. said the new HACCP 
regulations mean industry must educate its own workers and make them feel free to stop 
operations in a plant if a particular area needs to be cleaned up. “Up until now, we could 
pass the buck to USDA inspectors,” he said. 

Both line workers and USDA inspectors must understand the potential consequences of 
allowing situations to get out of control in processing plants, Riemann said, noting that an 
undesirable situation exists if employees and inspectors without adequate education are 
allowed to implement a science-based inspection system. 

Riemann, a member of the Consortium steering committee, said there is a need for the 
development of new and simpler technologies in plants because of the predominance of 
workers who are not well educated and in some cases do not speak English. Small plants 
will need to be shown how to perform the new required testing procedures or be directed 
to a testing lab to do the work, he said. 

The pork industry needs to work with FSIS to increase awareness of pork processing 
standards and procedures that differ from those of other species, said Margaret Hardin of 
the National Pork Producers Council. Such steps will be necessary to insure that pork 



processors can meet the new performance criteria and implement the standards in plants, 
she said. 

“Our current research will be looking at Salmonella levels on the farm and how these levels 
transfer to the plant and ultimately to the final product,” Hardin said. 

“Much of what we’ve done previously with regard to food safety research has been on the 
farm. In assuming responsibilities previously held by the National Livestock and Meat 
Board, the National Pork Producers Council is now starting to look into the plant as well as 
along the entire food continuum to address food safety concerns for the entire pork 
industry.” 

Hardin said the pork industry also needs a database of food safety research information to 
fiid out what has been learned. “Right now, we have to call every university and the 
government to fiid out current research projects,” she said. 

Report From the Coordinator 
By Charles J. Scifres 
The Food Safety Consortium experienced a busy stretch of public activity during October. 
On a Thursday in Little Rock, Consortium investigators presented the entire day’s program 
for the food safety component of the U.S. Animal Health Association’s national convention. 
On the following Sunday through Tuesday, Consortium investigators, graduate students, 
government officials and industry representatives gathered in Kansas City for the annual 
meeting with numerous reports and presentations on the agenda. 

The Consortium’s personnel stay busy throughout the year, frequently finding themselves 
on the road presenting their research to conferences related to food safety or their own 
particular disciplines. Getting so many of them together in one place - at both the annual 
meeting and the USAHA convention - was a beneficial experience for everyone, not to 
mention a logistical feat in itself. 

The annual meeting provides Consortium personnel the opportunity to become better 
acquainted with their colleagues’ work through formal presentations and their progress 
reports published in the meeting’s proceedings. The informal atmosphere of fellowship 
offers opportunities for researchers from different universities to discuss their work and 
exchange ideas. It was gratifying to observe many such encounters at this falls meeting. 

The poster session was a major highlight of this year’s meeting. Investigators and graduate 
students from all the Consortium’s institutions displayed nearly 25 posters highlighting 
their research. The posters, on display throughout the meeting in the same room where all 
meeting sessions were held, attracted considerable attention and discussion right up until the 



last ones were dismantled to make way for the hotel’s next event. 

The annual meeting has long been the chance for the Consortium to show its work to its 
own people. The USAHA convention was an opportunity to do so for numerous scientists 
from around the nation to become familiar with the Consortium’s work. Another 
opportunity to show the Consortium’s accomplishments to others will occur in 1997 during 
the food safety symposium for industry that will be held at the University of Arkansas. 

The Consortium continues to attract outside recognition. One recent example came from 
Congress, which mandated the Consortium’s establishment nearly nine years ago. Before 
Congress adjourned last fall, Rep. Pat Roberts of Kansas, the outgoing chairman of the 
House Committee on Agriculture, asked the Consortium to review the USDA Economic 
Research Service report on matters pertaining to food safety. The chairman said the 
committee would benefit from an expert review of USDA’s report as its members attempt 
to evaluate the costs and benefits of any proposed changes in food safety inspection laws or 
regulations. 

The Consortium is grateful for such confidence in its expertise expressed at such high 
levels of government. That confidence would not be there without the continued excellent 
day-in and day-out work performed by the researchers, work that many of us see for the 
first time during the presentations at our annual meetings. The nation is paying attention to 
what our people are doing and we will continue to maintain a high level of confidence. 

Children and Industry Benefit From FSC Outreach 
The accomplishments of scientific research at the front of the food safety chain can be 
undone at the end of the line if food preparers or consumers fail to perform some vital 
tasks - proper hand washing among them. So Food Safety Consortium personnel in 
Arkansas have taken their message to groups that can benefit from some basic 
presentations. 

For the poultry industry, the Consortium presents workshops to bring poultry plant 
managers up to date on the changes in procedures that new federal rules will mandate in 
phases over the next three years. For consumers, the Consortium is working with 
Cooperative Extension Service personnel and directly with child care providers to spread 
the word about hygiene and food safety. 

The Consortium program at the University of Arkansas supports the workshops held 
periodically on campus for the poultry industry. These sessions review the changes 
resulting from the newly mandated Hazard Analysis and Critical Control Point (HACCP) 
procedures. “The feedback has been excellent,” said John Marcy, a UA food science 
specialist in the Center of Excellence for Poultry Science and a Consortium principal 
investigator. 



The U.S. Department of Agriculture has ordered that meat and poultry processors 
implement the science-based HACCP procedures in their plants. Plants are required to 
identify points in their processing systems in which chemical, physical or microbiological 
hazards can occur. The plants must establish controls to prevent, eliminate or minimize the 
hazards and maintain records that show the controls are working. USDA inspectors at the 
plants will verify each plant’s plan and its effectiveness. 

The HACCP implementation courses at the university have attracted poultry industry 
personnel from all processing plants in Arkansas and some from Texas. “We’ve filled two 
classes,” Marcy said. “We give them lots of reference books and we send them through a 
process. The primary focus is keeping it real simple.” 

In preparation for the effective date of the new sanitation regulations in January 1997, the 
Consortium sponsored two HACCP workshops that included sanitation. In March, another 
workshop will be oriented toward poultry plant suppliers. 

The official regulation implementing HACCP fiis only 18 pages of text in the FederaE 
Register. Its length isn’t so much a source of potential bewilderment for industry personnel 
as its implications could be. 

“The main thing is interpretation,” Marcy said. “Almost all USDA regulations are worded 
that loosely. The final say goes to the inspector in the plant.” 

Food safety researchers also know that an outreach program to consumers is vital, and two 
groups of people who serve large quantities of food are prime targets: food service 
personnel and child care providers. 

Marcy and Amy Waldroup, a UA poultry science professor and a Consortium principal 
investigator, worked with the Arkansas Hospitality Association and the Arkansas 
Department of Health to develop a program that trains Cooperative Extension Service 
personnel in the basics of food safety education. With personnel in all 75 Arkansas 
counties, the Extension Service and the Hospitality Association appeared to be the logical 
place to ensure that a wide net was cast. 

A network of 50 teams of Extension home economists worked in clusters to offer training 
to restaurant and food service personnel. The university researchers were able to help the 
home economists relate their knowledge to the needs of the commercial marketplace. 

“Home economists are good adult educators but they usually don’t have the background to 
relate directly to a restaurateur,” Marcy said. “They know a lot about food science, 
kitchens, cooking and food safety, but more from the consumer’s end. When you get into 
the quantity in a commercial kitchen, it’s considerably different.” 

The UA team used a similar concept when they took their project to child care providers. 



Using a cost-recovery program, the researchers developed a lo-hour course in which 
Extension personnel would train child-care workers in food safety procedures applicable to 
day-care centers. They consulted with child-care providers to find out what they believed 
they needed to learn. The is’the researchers was, “How do we market this so it’s user 
friendly and they’ll want to use it?” Waldroup said. 

“We didn’t develop any new curriculum,” Marcy said. “We pulled things together that were 
already out there. This is straightforward basic education. But it’s more than just giving 
them a pamphlet.” 

Extension agents have been trained in each county and they will provide training to day 
care centers in their home counties to meet the demand. 

The program covers more than food safety, Waldroup explained. It has a component on 
early childhood nutrition, child development and meal management with a health unit 
included in the food safety portion. 

Teaching assistant Tammi Cagle of Arkansas Better Chance day-care center at Jefferson 
Elementary School in Fayetteville has taken the lo-hour course and learned how to apply 
the important aspects of nutrition and cleanliness to her center. Cagle sponsored a family 
day at the center as parents were invited to participate in showing their children how to 
wash their hands properly before meals. Cagle also learned how to apply Waldroup’s 
puppeteering skills to her classroom after Waldroup demonstrated the use of food 
safety-conscious puppets to the class. 

“She showed me the puppet show and now I do it for the kids,” Cagle said. “The kids seem 
to listen to the puppets.” 

Kansas State University 

To Host Rapid Methods Workshop 
The 17th annual Rapid Methods and Automation in Microbiology International Workshop 
will be held July 1 l-1 8 at Kansas State University. Dr. Daniel Fung, a principal 
investigator with the Food Safety Consortium and a KSU professor of food ‘science, is the 
workshop director. 

The workshop is designed for microbiologists, food scientists, medical technologists, 
consultants, quality assurance and control managers, laboratory directors and researchers. _ 
It will focus on the practical application of conventional and new commercial systems of 
rapid identification of microorganisms from medical specimens, food, water, and the 
environment. Workshop participants will receive eight days of intensive theoretical and 
hands-on training in microbiological automation under the direction of Fung, an 



internationally known authority in the field. 

A special two-day mini-symposium will be offered July 11 and 12 as an integral part of the 
workshop. Workshop participants must attend both the symposium and the workshop. Some 
individuals may opt to attend the symposium only. 

For information about registration, call l-800-432-8222 *from within the U.S. or 1-913 
532-5575 from outside the U.S.; send an e-mail message to ksuconf@dce.ksu.edu, or write 
to Rapid Methods and Automation in Microbiology - Registration, Kansas State University 
Division of Continuing Education, 131 College Court Building, Manhattan, Kan. 
66506-6015. 

&pers and Presentations 
Cesar Compadre, Philip Breen, E. Kim Fifer and Hamid Salari of the University 
of Arkansas for Medical Sciences presented a paper on “Chemical Methods for 
Contamination Reduction on Meat” at the United States Animal Health Association meeting 
in Little Rock, Ark. They also presented a paper on “Quatemary Arnmonium Compounds: 
Basic and Applied Studies to Prevent Bacterial Attachment” at the Food Safety Consortium 
annual meeting in Kansas City, MO. Michael Slavik, Yanbin Li, and Phillip Matsler, 
all of the University of Arkansas, Fayetteville, and Breen, Compadre and Salari 
presented a paper at the FSC annual meeting on “Bacterial Potency of Cetylpyridinium 
Chloride for Reducing SuZmoneZZa typhimurium on Pre-Chill Chicken Carcasses.” 

Steve Gorton, James Kliebenstein and George Beran of Iowa State University 
presented papers on “A Discussion of an Epidemiologic and Economic Consideration in 
HACCP Evaluation: An Application of Salmonella” at the Symposium on Salmonella in the 
Food Chain at the National Animal Disease Center in Ames, Iowa, and on “HACCP 
On-Farm Salmonella Validation Testing: An Economic Comparison by Farm Size” at the 
FSC annual meeting in Kansas City. 

Jeff Zimmerman, Tanya Roberts, James Kliebenstein, S. Patton, C. Faulkner, 
V. Diderrich, A. Assadi-Rad and P. Davies of Iowa State published “Seroprevalence 
@Toxoplasma gondii in Hogs in the National Animal Health Monitoring System 
(NAHMS)” in the October 1996 edition of Eukuryotic Microbiology. Kliebenstein, 
Zimmerman, Patton and Roberts published ‘Prevalence of Toxoplasma gondii 
Antibodies in Hogs, Farm Management Practice Relationships, and Economic Costs” in the 
1995 Swine research Report, ASL-R1318, released in January 1996 by Iowa State. 

Dermot Hayes, Jason Shogren, S.Y. Shin and James Kliebenstein of Iowa State 
published “Valuing Food Safety in Experimental Auction Markets” in the February 1995 
edition of the American Journal of Agricultural Economics. 



Eugene Pirtle and George Beran of Iowa State published “Stability of Porcine 
Reproductive and Respiratory Syndrome Virus in the Presence of Fomites Commonly 
Found on Farms” in Vol. 28, No. 3 edition of the Journal of the American Veterinary 
Medicine Association. 

Harley Moon of Iowa State published “Bovine Spongiform Encephalopathy: Hypothetical 
Risk of Emergence as a Zoonotic Foodbome Epidemic” in the Journal of Food Protection, 
Vol. 59 (10). He also delivered a presentation on bovine spongiform encephalopathy on 
Nov. 15 at the Iowa Dietetic Association annual meeting. 

Harley Moon and M.J. Wannemuehler of Iowa State, Brad Bosworth of the National 
Animal Disease Center and J.T. Samuel of Texas A&M University received a $772,000 
grant from the National Institutes of Health for the study of “Intervention in E. Coli 
Verotoxemia: Swine Model” from 1996 to 2001. 

Bradley Marks, Michael Johnson and Haiqing Chen of Arkansas received a $38,900 
grant from the U.S. Poultry and Egg Association for “Visible/Near-Infrared Spectroscopy 
for Rapid Non-Destructive Evaluation of Process Lethality in Poultry Cooking Systems.” 

Gordon Schutze, H.A. Fawcett, M.J. Lewno, Ellie Flick and Russell Kirby of 
Arkansas Children’s Hospital published “Prevalence of Salmonella enteritidis in Poultry 
Egg Shells in Arkansas“ in tie Sout+ern Medical Journal, 1996, Vol. 89. 

Amy Waldroup of Arkansas delivered a presentation on “Chemical Disinfection of 
Poultry” on Oct. 17 at the United States Animal Health Association annual convention in 
Little Rock, Ark., and on Nov. 4 at the Poultry Processors Workshop in Fayetteville, Ark. 
Waldroup also received $10,000 grants each from Los Alamos Technical Associates and 
Bavaria Corp. She was also interviewed by Meat and Poultry magazine. 

David Marsh of Arkansas recently completed his master of science degree on “The Use 
of Chlorine Dioxide in Poultry Processing Plants” and has gone to work for Miller 
Aldrich. 

Curtis Kastner of Kansas State delivered a presentation on “Meat Safety Issues and 
research” Jan. 9-10 at the Western Regional Project W-177 meeting in Denver. 

Curtis Kastner, Daniel Fung, R.K. Podolak and J.F. Zayas of Kansas State 
published “Reduction of Bacterial Populations on Vacuum-Packaged Ground Beef patties 
with Fumaric and Lactic Acids” in the Journal of Food Protection, Vol. 59, No. 10. They 
also published*“Inhibition of Listeria monocytogenes and Escherichia coli 0157:H7 on Beef 
by Application of Organic Acids” in the Journal of Food Protection, Vol. 59, No. 4. 

Kelly Karr, Elizabeth A.E. Boyle, Curtis Kastner, James Marsden, Randall 
Phebus, Ram K. Prasai, and C.M. Garcia Zepeda of Kansas State and W. Payton 



Pruett Jr. Of Webb Technical Group in Raleigh, NC., published “Stsndardized 
Microbiological Sampling and Testing procedures for the Beef Industry” in the Journal of 
Food Protection, Vol. 59, No. 7 

Food Safety ‘Digest 
By Dave Edmark 
The 1996 survey of the public’s perception of food safety issues shows that Americans take 
those issues more seriously than they did previously. Among consumers surveyed, 82 
percent viewed the preparation and handling of food in the home as very important, up 
from 59 percent who said so in 1995. Newspaper editors who decide how food safety 
articles will play in their publications weren’t quite as emphatic but they have definitely 
caught on to the subject in a year’s time. The survey showed that 69 percent of editors 
believed food handling and preparation is an important issue to the public at large, up from 
14 percent who held that opinion in 1995. 

The survey is done annually by CMP&Z Public Relations in Des Moines, Iowa. The agency 
found that editors and consumers have different views on the importance of overall food 
safety issues beyond the narrower matter of food handling in the home. 

Among food editors, 48 percent said food safety is an important issue to consumers, down 
from 57 percent in 1995. Meanwhile, more than 80 percent of consumers considered food 
safety to be an important issue. 

“The implications of the widening difference in perceptions between consumers and editors 
regarding the overall importance of food safety means that communicators need to work 
differently with editors, by being better prepared to respond to scares or crises, rather than 
relying solely on communicating in more traditional ways, said Carol Bodensteiner, 
CPM&Z president. 

When asked whether food safety rules are tough enough, 67 percent of the consumers and 
58 percent of the editors said they were not. The survey was conducted before the U.S. 
Department of Agriculture announced the implementation of new rules strengthening meat 
and poultry inspection procedures and instituting the science-based Hazard Analysis and 
Critical Control Points system. 

The question of who is doing a good job of ensuring food safety brought these responses: 
More than half of the consumers and editors said supermarkets, producers and farmers 
were doing an excellent job; editors ranked restaurants in third place and consumers in 
fourth place; consumers ranked themselves third and restaurants fourth; and less than 40 
percent of editors and consumers rated gave votes of confidence to government agencies 
and meat and poultry packers. 



The survey found that the public is not aware of much information about the irradiation of 
meat. Forty-five percent of consumers believed irradiation would be effective, but 20 
percent of consumers had no idea what irradiation is. More than half of the consumers 
were unable to provide any details when asked what they had seen or heard about meat 
irradiation. 

*** 

It’s not apparent that anyone has done such a poll, but Dr. Charles Beard suspects that if 
consumers were asked to name a foodborne illness and its most frequent source, most 
respondents would say, “salmonella from chickens.” Beard, vice president of research and 
technology with the U.S. Poultry & Egg Association, said in a speech in October to the 
National Meeting on Poultry Health and Processing that there is some encouraging news 
that may help change that perception. 

Beard noted that the USDA Food Safety and Inspection Service conducted a 
microbiological survey of processed whole broilers in plants around the nation. The survey 
showed that no salmonella was recovered from 80 percent of the 1,297 broiler samples. Of 
the 20 percent that tested positive, more than 87 percent of that segment had less than 0.3 
bacteria per milliliter of rinse fluid, and 96.5 percent of the positive-testing broilers had 
three or fewer bacterial cells per milliliter of fluid. 

. 

Beard said it was remarkable that the poultry industry had achieved such a low level and 
incidence of salmonella on a product that must be cooked before being consumed. i 

“Faced with the reality that salmonella is present in essentially all of the animal species and, 
therefore, in the environment all around us, it is highly unlikely that the industry can 
produce, with 100 percent assurance, a constant supply of broilers that are completely free 
of salmonella,‘” Beard said. “It is also likely that both the levels and incidence of salmonella 
will continue the overall downward trend interspersed with occasional periods that show 
increased spikes associated with weather or unknown factors.” 

The most the poultry industry can do, Beard said, is to get the incidence and levels of 
salmonella on all raw chicken as low as humanly possible. “There is no way that industry 
alone can quickly change the public perception of the salmonella-chicken connection,” 
Beard said. “We can only continue to improve the poultry products to the point that when 
salmonella foodbome outbreaks occur, the investigators will have to look at the uncooked 
foods and institutional abuses as the likely source of the problem. There is nothing to be 
gained by debating the pros and cons of reducing the presence of salmonella on poultry 
products even more. We need to just get going and get it done.” 

Letter to the Editor 



Editor, 

Reference is made to the Vol. 6, No. 3, issue of the Consortium newsletter and the article 
about HACCP. This is a good article and gets into the recent issues in the application of 
HACCP, in particular its applicaticn to meat and poultry. I have a hard time with the title 
of the article (“HACCP Has Origins in the Early 1980s”). The Pillsbury Co. which is 
mentioned in the article did reduce to practice the concept of HACCP. The concept was 
imposed on Pillsbury by NASA contract requirements and I was the sole scientist in charge 
of flight food and nutrition at NASA Houston when this requirement (the first to be 
imposed on the food industry measurement and monitoring of food pathogens) occurred. 

First CCP was a requirement for all Apollo program components. This management tool 
was requirement in all activity pertaining to Apollo systems. With the help of NATICK 
Labs, I had required the measurement of food pathogens in Project Gemini and these were 
part of the specifications (chemical, physical and microbiological) that were developed. I 
used these for Apollo because the only difference was feeding one more astronaut and I 
could not justify reinvention for Apollo purposes. The contract to implement all this went 
first to Melpar Corp. with Pillsbury as the subcontractor. When costs got ridiculous, the 
contract was reissued directly to Pillsbury. Dr. Howard Bauman (a microbiologist) and 
director of research led the Pillsbury team that reduced the requirements to the practice 
subsequently labeled HACCP. Pillsbury had been one of the subcontractors (for 
bakery-type items) in Project Gemini so they already had some experience with some of the 
specifications. 

Now you have the full history of HACCP. Incidentally, the U.K. food company Mark and 
Spencer implemented HACCP before the end of the Apollo program and has an extensive 
experience with many types of food and yet no one in the U.S.A. has tapped this 
experience. 

Paul A. Lachance, Ph.D. 

Professor and Chair 

Department of Food Science 

Rutgers University 

Return to the Food Safetv Consortium Newsletter index nage. 
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To: Dockets Management Branch (HPA-305) 
Food and Drug Administration 
12420 Parklawn Dr., rm. l-23 
Rockville, MD 20857 

From: Steve H. Hanke, Ph.D. 
Professor of Applied Economics 
The Johns Hopkins University 
Baltimore, MD 21218 

and Stephen JK Walters, Ph.D. 
Professor of Economics 
Loyola College in Maryland 
Baltimore, MD 21210 

Re: “Current Good Manufacturing Practice in ManuEdcturing, Packing, or Holdii 
Dietary Supplements”--Comments 
[Docket No. %N-O417] 
RIN 09104A59 

Date: May 7, 1997 

1, Introduction 

The. FDA is considering whether to institute rulemaking to deveiop current good 
manufacturing practice (CGMP) regulations for dietary supplements and dietary supplement 
ingredients. This economic assessment is offered in support of comments to be filed with the 
Food and Drug Administration. 

We conclude that the proposed regulations will not produce an increase in public safety-- 
and may even reduce it. In addition, such regulations will lead to a more concentrated, less 
competitive industry; this will raise prices to consumers and significantly reduce the gains from 
exchange in this market. Finally, such regulations will significantly reduce research productivity 
and the rate of innovation in this dynamic industry. In sum, consumers will pay more for a 
restricted array of products, and in return will receive no greater level of safety from product 
defects than they currently enjoy. Clearly, regulatory resources are limited; there must be 
many higher-valued uses of the resources which would be consumed should the proposed CGMP 
regulations be implemented. 

l iQoo2 

In the remaining sections of this memorandum, we will discuss the anticipated effects of 

1 
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the CGMP regulations in more detail, supporting our analysis with references to authoritative 
research. Section 2 briefly discusses the current status of the dietary supplement industry. 
Section 3 describe8 the ways in which consumers are protected from unsafe or low-quality goods 
in unregulated markets. Section 4 summarizes some evidence on how regulation (or, in some 
cases, deregulation) has affected consumer safety, and offers some forecasts about safety should 
regulation come to the dietary supplement industry. Section 5 assesses the competitive impact 
of regulation on market structure and firm conduct (e.g., pricing). Section 6 discusses the 
impact of regulation on the rate of innovation. Section 7 contains concluding remarks. 

2 . Brief Overview of the Industrv 

In its current form, the natural products industry (of which the dietary supplements 
industry is a part) approaches what economists mi8ht call a “competitive ideal.” There are many 
producers, all acting independently, and none exercising appreciable market dominance or 
monopoly power. There are no artificial barriers to entry. Pricing is very competitive, and the 
rate of product innovation is admirably high. 

Though the natural products industry is large in absolute dollar terms, with natural 
product sales exceeding $11 billion in 1996, it accounts for only about 2% of the overall grocery 
market. Nevertheless, sales growth has been a very robust 22% per year since 1991. Dietary 
supplements (a designation which encompasses vitamins, supplements, natural medicines, and 
herbs) make up almost 80% of dollar sales at the average small, supplement-focused store, and 
about 20% of sales at large, natural-products supermarkets; there are currently 6,600 
uatural/health food retail outlets, about half of which are smal1 (under 2,000 square feet).’ 

The market is expanding rapidly not just in terms of dollar sales, but in the variety of 
products available to consumers. By one estimate, there were 4,000 to 5,000 new product 
introductions in the natural products industry in 2995. One major distributor currently carries 
an average of 15,000 items in its warehouses, and estimates it will need to increase this number 
by about one-third within the next few years.2 

Despite the industry’s rapid growth and extraordinary rate of innovation, there is no 
evidence that consumer safety has been compromised. To our knowledge, the only supplement- 
related public health problem in recent years involved the development of eosinophilia-myalgia 
(EMS) in association with the ingestion of supplements containing the amino acid tryptophan in 

‘See: “‘Market Overview, 1995” and “Market Overview Preview, 1996, ’ Natural Fooa3 
h4erchafidlser. 

2 



05/06/97 TUE 15:38 FAX 410 617 2118 
. 

LOYOLA ECONOIICS DEP. 

1989.3 EMS resulted in 38 deaths and about 1,500 cases of illness. By contrast, there are 
approximately 9,000 deaths annually from contaminated foods. 

In sum, the market for natural products and dietary supplements appears to be fimctioning 
about as well as any real-world market can. The gains from exchange in this market are large 
and growing rapidly; this growth signals a high level of consumer satisfaction that appears to 
be a direct function of competitive pricing, strong service, and a most impressive’ rate of 
innovation. If it is possible to improve performance in this market--from the standpoint of 
consumer welfare--it would be very difficult indeed to describe how. 

3 . Market-Based Safetv and Oualitv-Assurance Mechanisms 

It is common to suppose that, absent some sort of regulatory mechanism, consumers will 
be vulnerable to unscrupulous producers of unsafe or merely shoddy products. It is certainly 
true that cdnsumers are vulnerable; there are virtually no products about which consumers are 
as we&informed as are the goods’ producers. What is often ,overlooked, however, is that 
consumers are aware of their informational disadvantage vis-a-vis sellers, and commonly take 
steps to assure that sellers have strong incentives not to take advantage of them. 

The most important mechanism in this regard is consumer reliance on brand-names.4 
Simply put, a firm’s brand-name or reputation serves as collateral--more formally, as a 
forfeit&e collateral bond--that will depreciate if consumers are disappointed in the quality of 
the product the firm provides. Before risking their money (or safety) on the purchase of a 
product about which they know relatively little (compared to the seller, who likely knows 
whether the product has actually been produced using “good practice” or not), consumers want 
to know that the seller has something to lose if the product proves to be of lower-than-anticipated 
quality. Thus, consumers rationally resist buying the products of “tmknown” sellers. Sellers’ 
brand-names or reputations are useful to consumers because, once a name or reputation has been 
created--oti at considerable expense--it is an asset that depends for its value on consumers’ 
continued favorable opinion of the firm. In seeking to maintain the value of their brand-name 
assets, firms will have very strong incentives to satisfy consumers expectations about product 
quality and safety. 

Many studies have documented that this mechanism works extraordinarily well. For 
example, in the airline industry, carriers which are responsible for crashes are punished with 

‘See: Belongia, et al., “An Investigation of the Cause of the Hosinophilia-Myalgia 
Syndrome Associated with Tryptophan Use,” New England Journal of Medicine, (August 9, 
1990), pp. 357-65, and Kamb, et al., “Eosinophilia-Myalgia Syndrome or Fibromyalgia with 
E$o$ilia -- A Reply, ” Journal of the American Medical Association, (June 23-30,1993), pp. 

- 9 
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4For a more detailed summary of this mechanism, see: Stephen J.K. Walters, Enteyrise, 
Government, and the Pub&, McGraw-Hill Book Co. (1993), New York, pp. 309-312. 
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significantly reduced patronage and huge equity losses, while crashes which are not the airlines’ 
fault (resulting from, e.g., climatic conditions) suffer no reputational losses.5 Airlines’ brand- 
name assets are so important to their performance that airline deregulation has not led to 
compromises in consumer safety .6 And in the over-the-counter drug market, the tremendous 
amount of brand-name capital that the Johnson & Johnson Co. had at risk with its Tyler102 brands 
led the firm to take strong measures to protect public safety in the aftermath of the 1982 and 
1986 poisonings. ’ Of course, the best evidence that the market mechanism is effective at 
providing safe, high-quality products is the relative scarcity of such events. 

Reinforcing and supplementing this quality- and safety-assurance mechanism are private 
cert5eation agencies and the courts. Private certification agencies, including producers’ 
insurance carriers and a variety of independent information-gathering and bonding agencies (e.g., 
Underwriters’ Laboratories--the familiar “UL” label), help to reassure consumers that firms have 
“posted a bond” in markets where traditional means of creating brand awareness (commonly, 
mass advertising) are less useful. And, of course, tort law exists to ensure that firms which sell 
products that result in harm to consumers will suffer large losses. 

The key question which must be answered prior to implementing any new safety 
regulations is whether the regulations will add anything to these pre-existing quality- and safety- 
assurhrg mechanisms. Regulatory resources are scarce; we certainly do not want to squander 
them where there will be little incremental benefit to the public. And, as a review of the 
evidence on regulatory performance shows, regulation sometimes has the capacity actually to 
reduce consumer safety. 

4. Regulation and Safetv: Retrospect and Prosneet 

Safety regulation has produced some notable triumphs. For example, if we had done 
nothing to tighten auto safety standards, it is possible that the number of annual highway 
fatalities would be about 60$)00 rather than 40,000-45JMKI.8 But a careful review of the 
literature on health and safety regulation cannot help but leave one disappointed with overall 

5Mark L. Mitchell and Michael T. Maloney, “Crisis in the Cockpit? The Role of Market 
Forces in Promoting Air Travel Safety,” Journal of Law and Economics, 32 (October 1989), pp. 
329-55. 

%teven Morrison and Cliff Winston, “Enhancing the Performance of the Deregulated Air 
Transport System,” Brookings Papers: iwicroecorzotics, The Brookhrgs Institution (19891, 
Washington, DC, pp. 84-99. 

‘Mark L. Mitchell, “The Impact of External Parties on Brand-Name Capital: The 1982 
Qienoi Poisonings and Subsequent Cases, ’ Economic Inquiry, 27 (October 1989), pp. 601-18. 

Robert W. Crandall, et al., Regulating the Automobile, The Brookings Institution, 
Washington, DC, 1986. 

@loo5 
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pel-fOlTIUIXX in this area.’ For example, most studies of the efkcts of Occupational Safety and 
Health Administration regulations on occupational illness and injury rates have found ~10 
favorable effects--though more recent studies have found small improvements in the incidence 
of minor injuries. lo Other studies have found no safety benefits of the Consumer Product 
Safety Commission’s mattress flammabilityli and bicycle safety’% standards. 

Most vexing, however, are the studies documenting rzgu&e effects of safety regulation. 
One study of the CPSC’s “childproof safety cap” regulation found that total poisoning rates were 
higher than would have been the case absent the regulation~.*~ The CPSC’s flammability 
standards for carpets have actually been associated with a doubling of carpet-related injury 
rates.14 And an internationa1 comparison of mortality data from drug consumption has found 
that, all else constant, there are more poisoning deaths in countries that rigorously enforce 
prescription regulation.15 

The culprit here is what appears to be “offsetting behavior” by consumers. Simply put, 
consumers--feeling that regulators have “solved” safety problems for them--are less vigilant than 
they otherwise would be, or modify their behavior in potentially risky ways. The safety cap 
regulations, for exampie, led some parents to be less careful about where they stored potentially 
w products, or the caps’ inconvenience caused some to leave the caps off entirely; 
absence of stiety caps on some products led some consumers to (erroneously) conclude the 
products were totally safe. Even where there are net positive effects of regulation on safety, 

‘See e.g., Steve H. Hanke and Stephen J.K. Walters, Social Regulation: A Report Card, 
National’Chamber Foundation (1990), Washington, DC. 

‘Ow. Kip Viscusi, “The Impact of Occupational Safety and Health Regulation, 1973-83,” 
ltand Jownul of Econontics, 17 (Winter 1986), pp. 567-80. 

llPeter Liiman, “The Effects of Consumer Safety Standards: The 1973 Mattress 
Flammability Standard,” Journal of Law and Economics, 23 (October 1980), pp. 461-79. 

‘*Ross D. Petty, “The Conskner Product Safety Commission’s Promulgation of a Bicycle 
Safety Standard,” Journal of Products Liability, 10 (1987), pp. 25-50. 

13W. Kip Viscusi, “The Lulling Effect: The Impact of Child Resistant Packaging on 
Analgesic Ingestions,” American Economic Review, 74 (May 1984), pp. 324-27. 

14W Kip Viscusi, “Consumer Behavior and the Safety Effects of Product Safety Regulation,” 
Jownal if Law and Eccwwmics, 28 (October 1985), pp. 527-53. 

%un Peltzman, “The Health Effects of Mandatory Prescriptions,” Journal of Law and 
Economics, 30 (October 1987), pp. 207-38. 
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there is evidence of some partially-offsetting behavior by consumers.16 

The key question in this case is whether the proposed CGMP regulations pose the risk 
of some offsetting behavior by consumers. We believe they do. 

Note fii that the dietary supplement industry is one where consumers are generally 
skeptical of the efficacy and safety claims of sellers; as a result, consumers rely heavily on 
brand-name capital and the reputations of firms and trusted experts in the field when making 
their consumption choices. Given the extraordinarily low accidental death rate in this industry, 
it is fair to say that this safety- and quality-assurance mechanism has worked well. 

The proposed regulations, however, are likely to upset this equilibrium. Under 
regulation, consumers may be more apt to risk purchasing “unbranded” products or the products 
of Qnknown“ producers. The idea that “the government wouldn’t let them sell it if it wasn’t 
safe and effective” will take root. Of course, regulatory enforcement resources are limited; it 
will be essentially impossible for regulators to authenticate the claims of all producers. 
Nevertheless, the appearance of oversight by regulators will give a boost to “fly-by-night” 
sellers; they will no longer need to make heavy investments in brand-name or reputation in 
order to induce trials by consumers. 

Unless the regulatory authority is willing to commit massive resources to enforcement, 
then, the safety implications of the proposed regulations are, at best, ambiguous. Replacing the 
market-based safety- and quality-assurance mechanism with a regulatory system that is enforced 
with less thau perfect efficiency may reduce the probability that the products of an established 
seller are unsafe or ineffective, but will also certainly increase the probability that a consumer 
will buy the product of an unscrupulous seller. ” We believe there is a great probability that 
the latter effect will dominate, and that regulation will have a negative net effect on safety in this 
market--as it has in several others. 

5. Redatorv Effects on Industrv Structure and Conduct 

The proposed regulations will have unambiguous and negative effects on industry 
structure and conduct. Since regulatory compliance costs will add to firms fixed or overhead 
costs, they will impose a greater relative burden on small firms, which produce smaller volumes 

%m Peltzman, “The Effects of Automobile Safety Regulation,” Journul of Political 
;Economy, 83 (July-August 1975), pp. 667-725; Robert W. Crandall and John D. Graham, 
“Automobile Safety Regulation and Offsetting Behavior: Some New Empirical Estimatt~,” 
Arnaican Economic Review, 74 (May 1984), pp. 328-31. 

*‘This is because the seller is (a) indifferent to the long-run implications of consumer 
dissatisfaction when he has little or no brand-name capital at risk, and (b) aware that regulatory 
enforcement is imperfect, and so the probability of paying a penalty for defying the regulations 
is less than 1.0. 
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over which to spread these costs. Thus, the regulations will cause 
but the increase will be proportionately greater for small firms. 
regulations undoubtedly will tilt the competitive playing field in 
firms. 

average costs to rise for all, 
As a result, the proposed 

this industry toward larger 

The result will be that the number of competitors in this industry will fall, because 
smaller firms will be forced out of this market by larger firms which will now have a 
competitive advantage and because the regulations will raise new barriers to market entry over -l. 
time. In consequence, this market will move away from its current atomistic structure and will 
become significantly more concentrated and less competitive; thus, prices and margias will rise 
and the gains from exchange in this market will be significantly redu~ed.‘~ 

Given that the proposed CGMP regulations actually were submitted by “representatives 
of the dietary hiustry,“1q it is quite 1ikeIy that these effects are well understood by industry 
insiders--and, indeed, may have motivated the proposals. There is ample empirical research 
showing that firms sometimes embrace regulation as a competitive tactic. The key here is what 
economists have dubbed enforcement asymmetries, in which regulatory requirements or costs 
have a disproportionate impact on a subset of firms, leaving remaining fms to enjoy enhanced 
market demand, diminished competition, and competitive advantage. 

The best-known example has to do with the 1977 amendments to the Clean Air Act, in 
which environmentalists lobbying for regulations to force western public utilities to install 
smokestack scrubbers found they had some unexpected allies: eastern coal mining companies 
(and their legislators). The reason was that eastern coal contains about 16 times as much sulfur 
as western coal; eastern producers knew if they could get Congress to require installation of 
sultir dioxide scrubbers rather than merely specifyi how much sulfur dioxide could be emitted 
from stacks, their cheaper, higher-sulfur coal would be easier to sell. Despite an EPA report 
noting that compliance costs and sul@r emissions levels would be higher under a scrubbing 
requirement than under a feasible alternative, the requirement pa.s~ed.~* 

In other industries, EPA and OSHA regulations have. been used to protect older, 
unionized firms in northeastern states Born the competition of younger, non-unionized fm in 

‘*For a review of the evidence on the relationship of market concentration to prices and 
profits, see Walters, op. cit., pp. 186439. 

‘%-e “Memorandum of Meeting, Center for Food Safety and Applied Nutrition, Food and 
Drug Administration, ” Washington, DC, November 30, 1995. 

2~ruce A. Ackerman and Wi&m T. Hassler, Ciean Coal/Dirty Air, or How the Clean Air 
Act Became Q Multi-Billion Dollar Bail-Out for High-Su@r Coal Producers czltd What Should 
Be Done About It, Yale University Press (1981), New Haven, CT. 
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southern state~,~~ In some cases, CPSC regulations have been used to protect domestic fii 
from foreign competition.” 

Such unwholesome use of the regulatory process-dubbed “predation through regulation” 
or “predatory use of government” by some economist&-damages consumer welfare in two 
ways. First, as has aheady been noted, it reduces the gains from exchange in affected markets 
by raising prices and reducing quantity demanded. Second, it diverts regulatory enforcement 
resources from activities where they may have a high return to where they have a low or 
negative return. In this case, there is a very real likelihood that regulatory resources which have 
the capacity to significantly improve safety levels in food and pharmaceutical markets will be 
misallocated toward markets where they wih, in effect, be used to prop up a cartel rather than 
enhance public safety. 

6. Regulatorv Effects on innovation 

There is a wealth of evidence that regulation can have a large negative impact on the rate 
and timing of product innovations. 2cl Such “regulatory lag” has been especially important in 
the pharmaceutical industry, where, for example, the 1962 amendments to the Food, Drug, and 
Cosmetic Act have been blamed for a stunning reduction in the rate of introduction of new drugs 
in the U.S. 

Of course, reducing the rate of introduction of new chemical entities was the goal of the 
1962 amendments; it is commonIy assumed that the drugs kept off the market by these 
regulations were of dubious safety and efficacy, and that, on net, the regulations enhanced 
welfare. Yet a variety of studies have shown that, in fact, the regulations did not significantly 
reduce the proportion of new drugs that proved ineffective, and that the absolute reduction in 

21Ann P. Bartel and Lacy Glenn Thomas, “Predation through Regulation: The Wage and 
Profit Effects of the Occupational Safety and Health Administration and the Environmental 
Protection Agency,“ JmmaE of Lau arzd Economics, 30 (October 1987), pp. 239-64; B. Peter 
Pashigian, “Environmental Regulation: Whose Self Interests Are Being Protected?” Economic 
Inqrsiry, 23 (October 1985), pp. 551-84. 

=Nina Cornell, et a Z., “Safety Regulation,” in H. Owen and CL. Schultze, Setting Nhr~onal 
Priorities: The Next Ten Years (1976). pp. 457-504. 

%ee ‘Bartel and Thomas, op. cit., and William J. Baumol and Janusz Ordover, “Use of 
Antitrust to Subvert Competition,” Joma ofLaw atrd Economics, 28 @lay 1985), pp. 247-65. 

la009 

2@l%ere is also ample evidence that regulation has contributed to the productivity slowdown 
in the U.S. For a review of this empirical evidence, see Ha&e and Walters, op. cit., pp. 21-23. 

8 



05/06/97 TUE 15:43 FAX 410 617 2118 LOYOLA ECONOMICS DEP. 

the number of effective drugs introduced has significantly reduced consumer welfare.” 

More recently, research has shown that FDA regulations have differential impacts on 
pharmaceutical firm24 of various sizes. Specifically, smaller U.S. pharmaceutical firms had 
suffered devastating reductions in research productivity as a result of FDA regulations; research 
productivity also declined for large firms, but the revenue effects of this decline were more than 
offset by sales gains resulting from reduced competition in this industry.= In sum, large fii 
are willing to pay slightly higher R&D costs as a result of regulation because they know their 
smaller rivals’ R&D costs will skyrocket; thus, the larger firms’ profits will be enhanced. The 
problem is that, in the drug market, consumers will suffer not only from higher prices but 
reduced availability of therapies. We anticipate that the proposed CGMP regulations would 
produce similar effects in the dietary supplements industry. 

7. Concluding! Remarks 

We conclude that the proposed CGMP regulations are unnecessary and undesirable. 
Existing regulatory practice appears to be consistent with an equilibrium in the dietary 
supplements industry that involves a high level of safety, competitive prices, and a very rapid 
pace of innovation. 

The proposed regulations have, in our view, a very high probability of damaging 
consumer safety rather than enhancing it. Replacing market-based quality- and safety-assurance 
mechanisms with apparent regulatory oversight poses significant risks of offsetting behavior by 
consumers; such behavior could well lead to lower levels of safety and product satisfaction than 
currently prevails in this industry. In addition, the regulations will undoubtedly tilt the playing 
field in the industry in favor of large firms, putting smaller firms at a severe competitive 
disadvantage; this will lead to higher prices, reduced sales volumes, higher profits, and reduced 
rates of innovation as the larger firms exercise their market power. This will significantly 
reduce consumer welfare. 

Ultimately, we believe this is the hidden motive of the industry insiders who have 
proposed the regulations. As in many other cases, these regulations have been offered not to 
enhance the public interest, but to advance the interests of a subset of firms in the an industry 
where competition is currently very vigorous. Regulatory resources are extremely valuable and 
have the capacity to significantly improve welfare; it would be an unconscionable waste of these 
resources to use them to limit competition in this dynamic market. 

?3am Peltzman, “An Evaluation of Consumer Protection Legislation: The 1962 Drug 
Amendments,” Journul of Politicat Economy, 81 (September 1973), pp. 1049-91; Henry G. 
Grabowski and John M. Vernon, The Regdution of Pharmaceuticals: Raluncing the Bene$ts 
and the Risks, American Enterprise Institute (1983), Washington, DC. 

*‘Lacy Glenn Thomas, “Regulation and Firm Size: FDA Impacts on Innovation,” Rand 
Journal of Economics, 21 (Winter 1990), pp. 497-517. 
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manutkturem of hypo-alkqtenlc nutrltlond supplements 

May 5‘1997 

Claudia Lewis, Esq. 
Emord & Associates 
by fax to: 202-466-6938 

Dear Claudia: 

Pure Encapsulations is a manufacturer of dietary supplements in hard shell capsule 
and bulk powder form. 

Our company employs 35 people, and operates from a modern 20,000 sq. ft. facility in 
Sudbury, Massachusetts. 

Pure Encapsulations is privately held. Based on the definitions summarized in section 
III., Economic Issues (Docket No. 96N-0417), the company is classified as “small.” 

Pure Encapsulations objects to any proposal which would cause a manufacturer of a 
dietary supplement to duplicate the scientific testing and validation performed on a 
dietary ingredient. The manufacturer of an ingredient is in the best position to 
economically and accurately validate the properties of the dietary supplement 
ingredients that it manufacturers and sells. Sophisticated testing of dietary ingredients 
is costly, and is best amortized by having a single set of tests performed on each 
manufacturing lot, before it is included in a finished dietary supplement. 

Small manufacturers of dietary supplements rely on the ability to produce quality 
supplements in small lots. A small lot could be as low as 25,000 tablets or capsules. The 
cost to duplicate extensive validation on a supplement which may contain 30 or more 
ingredients would be prohibitive, anti-competitive and unlikely to produce a result as 
precise as would be achieved with pre-production validation. 

The adoption of the proposed regulations might require Pure Encapsulations to: 
1. eliminate up to 35% of our product offerings, or 
2. increase pricing, or 
3. increase batch sizes. 
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The cost of eliminating 35% of our product offerings could mean an economic loss of 
$l.Smillion - $5.0 million dollars in sales per year. We could also be forced to terminate 
the employment of 7 - 8 of our manufacturing and clerical staff. 

The increase in our pricing to absorb the costs directly attributable to the proposal for 
supplement validation would range from $0.01 to $0.15 per capsule, or $0.60 to $9.00 
per bottle of sixty capsules. Some of our supplements are sold for as little at $350 per 
bottle. The additional costs could mean an increase the selling price by 30 - 200% for 
some supplements. 

The cost to increase our minimum batch sizes would be substantial. The cost would be 
measured in the increased carrying cost of inventory. The carrying cost could be limited 
to bank interest, or it could require the infusion of additional equity capital. The 
amount of additional inventory would range from $500,000 to $1,500,000. 

If financed by bank borrowings, if available, the carrying cost is estimated at $60,000 to 
$200,000 per year. It is not practicable to estimate the cost or assure the availability of 
equity capital for non-public small companies such as Pure Encapsulations. 

Sincerely, 

Raymond F. Hamel 
General Manager 
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txpen tvaluatinn on the Technical and Economic Burden of the Proposed Rulemaking 
on Dietary Supplements s Z 

This document is in response to the 21 CFR, Ch. I, FDA, Feb. 6,1997 notice of 
proposed rulemaking, “Current Good Manufacturing Practice in Manufacturing, Packing, 
or Holding Dietary Supplements”. The concern of manufacturers with regard to the 
proposed rule is whether they can meet certain requirements of the rule, spec&aJly 
those that require considerable analytical and technical effort on the part of ail of the 
manufacturers. Large manufacturers have in-house laboratories with complex 
instrumentation, and highly skilled human resources that could meet these requirements. 
A great economic burden would be placed on all other manufacturers who do not have 
or cannot afford the technical resources needed. This document outlines some of the 
technical and expense difficulties the other manufacturer would encounter. 

Most dietary supplements and ingredients are natural products, are made from natural 
products, or are a synthesized copy of natural products. These would include vitamins, 
minerals, herbs, plant and animal extracts, coming from many sources. The variety and 
concentration range af all the possible ingredients is enormous. The analysis of afl 
possible ingredients down to the PPM range would be a tremendously difficult ana&tical 
problem. The more complex the dietary supplement, the more difficult the problem. 

The industry is very diverse. Some manufacturers simply repackage material purchased 
in bulk by bottling, tableting, or otherwise breaking it to consumer usable form. Others 
may mix several materials which they purchase and then again package it in consumer 
form. Some manufacturers prepare and purify extracts from various sources to market 
to others who repackage, but may also sell consumer forms themselves. There are 
those who synthesize dietary supplement ingredients and must purify them to remove 
starting reaction materials and byproducts. The potentiab for risk are quite different 
among these various types of manufacture. 

Almost every conceivable analytical technique would have to be applied to this problem, 
when une considers the broad range of available dietary supplements. In general, many 
of the most common techniques that probably would have to be used will be outlined. 
later in the report some specific applications of these techniques will be addressed. 
Essentially the analytltai techniques involved 8re wet chemical measurements, 
separation procedures, and identification techniques. Some of these can be 
accomplished by using ordinary glass laboratory equipment, which is very labor 
intensive, but may require modem complex analytical instrumentation. The latter 
instrumentation can be very expensive and requires skilled personnel. The proposed 
rule for dietary supplements would require chemical analysis of the products. large 
companies could meet these proposed requirements with some difficulty and significant 
expense. Smaller companies would have a very difficult, if not impossible. task to meet 
them. 

1 
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A. sfassicai Wet Chemical Analvsis Tern 

These simple technrques may or may not be applicable to complex systems: 

7. Volumetric Analysis 
a. Acidimetry and Alkalimetry (Dye Indicator) 
b. Oxidation and Reduction 
c. Potentiometric Titrations 
d. Precipitation Titrations (AgNQ) 

2. Gravimetric Analysis 
3. Electroanalysis 
4. Calorimetry 
5. Functional group Analysis 

These analytical techniques can be done relatively inexpensively and usually can be 
performed by a good chemical technician. However, to develop the methodology 
requires a very skrlled analytical chemist. Much instrumentation is available to do these 
analyses. Automatrc titrators typically cost about $20 K. Simple calorimeters typically 
cost $1-3 K. 

B. mation Technique 

In order to analyze complex materials in mixtures, it is usually necessary to make 
separations of the materials that are to be determined and foflow that by identification 
and quantification using other techniques. Below are some of the most common 
separation techniques: 

:: 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Gas Chromatography (organic@  
High Performance Liquid Chromatography (organic@  
Thin Layer Chromatography (only qualitative) 
Ion Chromatography (largely inorganics) 
Macrocolumn Chromatography 
Distillation (organ&) 
Liquid Extraction (organic% and some inorganic@  
Filtration (organics and some inorganic@  
Precipitation (organics and some inorganic%) 

~$30 K 

These methodologies require a skilled chemist to either develop and run them or to 
closely supervise their use. 

C. jdentifirina Techniauee 

Once a substance is separated it must be identified. Once this is accomplished, routine 
methodology can often be developed, depending on the nature of the chemical. The 
most comman instrumental techniques are as folfows: 

1. Infrared Spectroscopy (organ&s and some inorganics) $25-50 K 
2. Nuclear Magnetic Resonance (organic@  $100-400 K 

2 



3. Spectrophotometry (Visible-Ultraviolet) 
4. Mass Spectrometry (organic@ 
5. Gas Chromatography-Mass Spectrometry 
6. Gas Chromatography-Infrared Spectrometry 
7. X-ray Spectrometry (inorganic@ 
8. X-ray Diffraction (crystaline materials) 
9. Melting Point {Inexpensive but not very specific) 

IO. Atomic Absorption Spectroscopy (elements) 
11. 
12. 

inductively Coupled Plasma Spectroscopy (low cone. elements) 
i-fig h Performance Liquid Chromatography-Mass Spectrometry 

>$25 K 
~100 K 
~2OCL400 K 

Most of these techniques require highly skilled specialists. Many would also require 
investment in computer searchable spectrum libraries, which can easily cost more than 
$10 K. 

Spe@&Appkcations of Anaiflicai TechniB of Dietarv S-me- 

The analytical instrumentation and techniques mentioned in the previous sections are 
not exhaustive but do represent the most common basic analytical procedures used to 
separate and identify chemicals of ail types. How these techniques can be applied to 
analyze the ingredients of dietary supplements will be addressed. 

Common dietary tngredients the FDA is concerned with are listed as follows: 

1. Vitamins 
2. Minerals 
3. Herbs or other botanicais 
4. Amino acid(s) 
5. Metaboiites or extracts of foods, food constituents, herbs, and botanicais 
6. Spices 
7. Flavorings 

impurities in dietary supplements also concern FDA. These are as follows: 

:* 
3: 
4. 

Filth (animal feces, insect parts, etc.) 
Pesticide residues 
Harmful contaminants 
Microorganisms (will not be addressed here) 

Yitamins 

Many analyticat methods for vitamins have been developed over the years. The Of’ficiai 
Methods of the American Association of 0 lcial Analytical Chemistri(’ is a primary 
reference source The National Formula 4 1 is also a good source for some vitamin 
methods. This document will not address specific methods for vitamins. Vitamins are, 
in general, extracted from the substrate with a solvent, often after saponification. This is 
followed by a cleanup procedure. This is usually a column chromatographic step. When 
the vitamfn is isolated, the final analysis, depending on the vitamin, is accomplished by 
calorimetry, fluorrmetry. gas chromatography or high performance liquid 
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chromatography. These methods require skilled personnel and expensive 
instrumentation If the sample contains vitamins that must be identified the problem 
become!5 more complex. 

If a company knows what vitamins are present, a vitamin assay done in-house requires 
a skilled chemist and certain analytical instrumentation. The instrumentation usuajly 
used for these analyses are liquid chromatographs and gas chromatographs. The 
instrument costs will be around $60 K. Personnel costs will be approximately $100 K 
per year per chemist 
K. 

To set up a clean routine control laboratory will cost about $200 
Preparing and running a single sample will take approximately eight hours at a cost 

of about $800 per sample, assuming a cost of $100 per hour. Multiple samples run at 
nearly the same ttme will reduce this cost somewhat. Total instrument and laboratory 
costs wit1 run about $260 K plus $100 K for one all-around person. To set up a control 
lab ready to go would be about $360 K. A  single unknown with trace impurities would 
cost around $1 5 K  per sample. 

If unknowns and trace impurities are to be determined, then identification techniques will 
be involved. The Instruments and related computer programs would be very expensive. 
At a minimum a FTIR spectrophotometer (~$30 K) will be required. Nuclear magnetic 
resonance (NMR) and a gas chromatograph-mass spectrometer combination are often 
required for this type of work. The instrument cost would be $300-400 K. A  research 
type laboratory for this work would run around $500 K. At least 2 chemists with the right 
expertise would be needed at $200 K per year. Total setup and personnel costs would 
be around $700 K 

Minerab 

Minerab in dietary supptements can be a great number of inorganic compounds. salts, 
and metals-organic chelates and complexes. The major difficulty with a multi-mineral 
mixture is determining what cation is originally combined with which anion. If the 
inorganic salt or salts are few in number the problem can be relatively simple ta solve. If 
the supplement is liquid this can be estimated at best. Most analytical techniques 
require that the supplement be solubilized which will cause discrete compound 
information to be lost 

The analysis of minerals can be made by classical wet chemistry. However, this can be 
a slow and tedious process. Severa! types of analytical instrumentation are used for 
inorganic analysis that are far faster. X-ray fluorescence spectrometry (XRF) can be 
used to determine elements even in the PPM range if the best instruments are used. 
The actual salt used in the sample cannot be determined. For example, if sulfur is found 
you cannot tell if it is present as sulfate or sulfite. XRF is best used as a screening tool 
unless you know what you have. 

Atomic absorption spectroscopy (AAS) can be used over a wide concentration range, in 
some instances in the low PPM range. To use AAS effectively one must know the 
elements present. because only one element at a time can be determined. 

The most recent instrumentation for inorganic salts is ion chromatography. Many 
cations and anions zan be quantified. However, when using this technique cations 
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cannot be determined at the same time as anions. Again, this means with complex 
mixtures of minerals you cannot tell which cation belongs to which anion. In other 
words, the actual salt used is difficult to determine. If there are a small number of salts 
present you can make an educated guess what salt was used in the supplement. In 
some instances it 1s possible to reach the PPM range. 

In using all the above testing procedures sample preparation and cleanup are usually 
required(31. This is often a fairJy complex procedure and requires skilled chemists or well 
supervised skilled technicians and is often quite time consuming. 

If identification of specific minerals or other inorganic species is required in EI non-liquid 
dietary supplement, optical microscopy or X-ray diffraction would be required. A skilled 
chemical microscopist can usually identijr discrete particles of inorganics in a sample 
but measurements are semiquantitative. Sensitivity is limited because individual 
particles must be located. X-ray diffraction can provide positive identification of 
inorganic compounds, but complex mixtures make this very difficult and require 
substanttal background in such work. Several percent of a substance must be present 
for this to be useful. 

If samples have five known minerals, an atomic absorption spectrophotometer would 
normally be used. The instrument cost would be around $30 K with the required hollow 
cathode lamps. Minimum personnel costs would be $100 K per year. Laboratory, 
needed instruments, and personnel costs would be around $330 K to start up. Minerals 
may be done by classical wet chemical methods, but these methods are very labor 
intensive The time and labor costs involved for the wet methods are prohibitive. 

If unknown elements that might be present must be identified, then XRF spectroscopy or 
emission spectroscopy must be used. These instruments can cost up to $200 K each. 
Personnel must be specialists with the appropriate expertise and would cost about $100 
K per year per person. A laboratory plus personnel would cost around $400 K to set up. 
Single sample analysis costs would be approximately $500. 

Amino Acids 

Specific amino acids may be used in dietary supplements. There are some specific wet 
chemistry tests for certain amino acidd4). The most common way to determine amino 
acids is by gas chromatography (GC), high performance liquid chromatography (HP!&) 
or by amino acid analyzer, which is an ion exchange-based instrument (IX). If gas 
chromatography is used the amino acids must be reacted to form a volatile, more 
sensitive derivative which is stable under the temperature conditions used in GC. 
Because of this GC is the least popufar chromatographic method. HPLC and IX 
chromatography are now most often used for amino acid analysis. Free amino acids 
can be analyzed directly using these column chromatographic instruments, but again 
they are often reacted to form products which are more sensitive for detection. If the 
amino acids are not free, but are part of peptides or proteins they must be isolated or 
recovered by a series of chemical steps such as saponification, extraction, etc. TWO 
other chromatographic procedures for amino acid analysis are paper and thin layer 
chromatography These methods are not as accurate as the previously mentioned 
techniques but they are useful as semiquantitative screening procedures. Their major 
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advantage is that they are economical to run, although, again, sample preparation and 
cleanup of complex mixtures may be very time consuming. 

Instrumentation costs would be $30 K for an WPLC. An amino acid analyzer would be 
$50 K Personnel costs and laboratory setup costs would be similar to vitamins and 
minerals. with a total cost of about $360 K. A  single multiple amino acid analysis would 
cost about $500 

Herbs. Botanicals. Metabolites. S m  and Flavoring 

The analytical problem with these natural products is determining their identity and 
purity. The best control for these possible dietary supplements is the integrity of the 
supplier There are probably no available analytical procedures to establish the identity, 
purityS and potency of all these natural products. These products would probably be in 
powder or extract form and not present as the original plant that could be easily 
recognized by a botanist or skilled naturalist. There are analytical techniques that could 
be used in some cases to establish identity and purity. The materials in question would 
be extracted. A  known sample would be extracted identically. The extracts would be 
examined by some of the following techniques and compared to the known extract. 

1. Infrared Spectroscopy 
2. Ultraviolet Spectroscopy 
3. Thin-layer Chromatography 
4. Hugh Performance Liquid Chromatography-Mass Spectrometry 
5. Gas Chromatography-Mass Spectrometry 

The reliability of the methods would be greatly dependent on the skill and experience of 
the analyst. 

Since no analytical procedures are available to cover these materials, a research type 
program is necessary. Cost of laboratory, instruments, and personnel would be at least 
$500 K. Singte analyses could run up to $5 K. 

lmourities and Harmful Substances ti l%etap S@mentS 

Filth@ ) is generally defined as any objectionable material contributed by animal 
contamination of the food supplement such as rodent, bird, and insect parts contributed 
by unsanitary conditions. There is heavy filth that will sink in chlorinated solvents. 
Examples are rodent and insect excreta, sand, and soil. There is lighter filth that will 
float in o&aqueous mixtures. Examples are insect fragments, insects, rodent hair, and 
feathers barbules There are almost ftfty pages of AOAC methodology dealing with this 
problem. The techniques involved are almost all physical separations such as filtering, 
sieving, tnicroscopic analysis, flotation, etc. There are some chemical tests for urine. 
This area appears simple and relatively inexpensive to implement, but considerable skill 
and experience are required to perform the tests properly. 

The major cost is setting up and operating a clean routine laboratory. Personnel costs 
and laboratory setup costs would be similar to vitamins and minerals, with a total cost of 
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about $360 K. Equipment costs would be in the$30-50 K region. 

Pesticide Residues 

The source of pesticide residues in most food products is plant or animal materials. 
Dietary supplements would probably be no exception. The pesticides are usually 
organic compounds that contain chlorine or phosphorous. Polychlorinated biphenyls 
(PCS) and dioxins are also classified in this category. A tremendous amount of 
research has gone into developing methodology for pesticide residues. Chapter 29 of 
the AOAC methods@’ is devoted to pesticide residues in foods. Chlorinated pesticides 
tend to migrate to and reside in fat in animals. 

Analysis of these materials usually requires extensive cleanup procedures. These 
usually involve extraction followed by column chromatography. Thin-layer 
chromatography can be used to screen for these pesticides. However, Gas 
chromatography (GC) is the method of choice for identifying and quantifying these 
compounds. For chlorinated pesticides, GC using an electron capture detector can 
readily be used to go down to the PPM range. Organophosphorous pesticides usually 
require a specific GC deteCtQr. This is the potassium chloride thermionic detector. A 
gas chromatograph-mass spectrometer combination may also be used in pesticide work. 
There are afso some spectrophotometric procedures that are useful for pesticide 
analysis. The cherrmt involved must be very skilled and experienced. This analytical 
work is definitely not for a novice. 

A well-equipped laboratory would be necessary to run these samples. A gas 
chromatograph with an electron capture detector would be the minimum instrumentation 
and would cost about $40 K, and would be higher if the thermionic detector is also 
required. laboratory and personnel costs would be about $300 K. Single sample 
analyses would be about $1 K. 

Microorqanisrns 

To determine if microorganisms exist in dietary supplements requires the abilities of a 
skilled microbiologist The detection of such organisms in the product and the 
determination of whether or not they are harmful would be in the precinct of the 
microbiologist. This would likely be of particular importance in the case of herbs and 
botanicals, particularly of the ‘organic’ variety which may have been fertilized with feces. 

&j&e Impact 

If we assume a company produces five multivitamin and mineral products and five 
herbal preparations and completes one lot of each type per day, we can comment on the 
costs involved, although the costs involved in the herbal testing are very dependent on 
what information is needed. The company has several choices. They may elect to set 
up a laboratory and perform all incoming material and outgoing product analyses 
themselves. They could as an alternative send all or most of the work out to consulting 
laboratories. 

Most companies will brobably not want to set up a microbiological laboratory, but will 
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send out final iot samples before shipping any product. At two lots per day this would 
cost abot& $75-100 K per year. These lots would need to be warehoused apart from 
already tested product for the 7-10 day turnaround on the test. If incoming materials 
must also be tested. the company may prefer to spend about $260 K to set up a 
laboratory and mcur annual costs of $100-125 K for one microbiologist and supplies. 

If other tests are performed in-house, a minimum of three persons would be required at 
an annual suppiy and personnel cost of about $340 K. This would come to annual 
testing costs of at least $650 per lot plus microbiological tests, and could run much more 
if identification of all herbal components is needed. Laboratory setup costs would be 
about $260 K and Instrumentation costs would be at least $500 K. 

If other tests are all sent out, the annual cost would be significantly higher than doing the 
testing in-house, but the initial investment would not be required. 

To meet the analytical part of the FDA document of Feb. 6, 1997 will require a 
considerable chemical analysis effort on the part of all manufacturers of dietary 
supplements. Because of the wide diversity of products, no simple set of analytical 
methodology or instrumentation would be applicable. 

The review of the potential methodology and costs are summarized as follows. The 
least expensive laboratory to set up would a classical laboratory. The setup costs would 
be $100-150 K. W ith skilled chemists or technicians the costs of running such a 
laboratory would be around $100 per hour. A single simple anaiysis could easily cost 
$100. A complicated analysis would run up to $1.5 K. Many types of analyses could not 
be handled by this type of chemical laboratory. 

A more sophisticated that could handle many dietary supplements that are made would 
cost considerably more. Such a laboratory would need separating and identifying 
instrumentation. this would include chromatographic systems and infrared 
spectroscopy. This laboratory would cost around $250 K. Hourly costs of the skiiled 
personnel required would run around $150. A single analysis cost would run from $100 
to $500. 

The most sophisticated laboratory which could analyze almost all samples would run $l- 
2 M. This laboratory would have GC-MS, NMR, AAS, XRF and other instrumentation. 
Obviously such a laboratory would need very skilled personnel. Only the most complex 
samples would such a sophisticated laboratory. The single sample analysis would be $1 
K. 

W ith herbs and botanical samples, the last type of laboratory would be needed because 
standard methods are not available. The inherent difficulty in analyzing such samples 
could push the single analysis to anywhere from $1-5 K. 
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Statement of Qualifications 

Alpha Consulting Laboratories, Inc. was incorporated in August 1992 by industriai scientists. 
The three partners have broad experience in many facets of industrial problems with 
considerable background in environmental work. Alpha specializes in non-routine analytical 
problems. such as product deformulation, methods development, and measurement of trace 
contaminants. 

Lincoln D. Metcalfe 

EDUCATION: B.S. Physics, UCLA 
B.S. Chemistry, University of Chicago 
Graduate Studies in Chemistry, University of Chicago 

ACCOMPLISHMENTS: 

Responsible for all analytical chemistry, physical chemistry, and environmental and 
regufatory work in a major chemical company. 

Forty-five years of experience in the analysis of fatty nitrogen compounds, including fatty 
quaternary ammonium compounds (35 publications on fatty nitrogen derivatives). 

Expert in non-aqueous titrations, functional group analysis, gas chromatogtaphy, TLC, and 
f-f PK. 

Invented cleanup system for fatty quatemaries in plant waste water. 

Developed methods for trace analysis of many chemicals in different substrates. Developed 
process for lowering phenylene diamine to de Minimis levels. 

Directed corporate compliance with TSCA. Involved with inventory, PMN’s, 8E(substantial 
risk), and Section 4(test rule). 

Chairman of Chemical Manufacturers Association panel for oieylamine test rule. 

Ran FIFRA compliance program, 

Involved in design, methods development, sample analysis, and submission of FDA food 
additive petitions. 

Fifty-one publications, nineteen patents, numerous talks. 

Member: American Chemical Society, American Oii Chemists‘ Society, American Society for 
Testing Materials, Chicago Chromatography Discussion Group, Sugar Industry 
Technologists, International Standards Organization 
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EDUCATfON: Ph.D. Analytical Chemistry, Iowa State University 
B.S. Chemistry, Beloit College 

ACCOMPLISHMENTS: 

Responsible for physical chemistry work in a major chemical company. This included most 
spectrosc:opy, therm& analysis, microscopy, measurement of properties needed for MSDS, 
etc. 

Thiry-five years experience in identification and analysis of fatty nitrogen compounds. 

Served as in-house statistical consultant for experiment design, evaluation, and methods 
testing. 

Performed all statistical analyses on data from atl plant process waste streams to identify 
sources contributing to plant outfall. Data included volumes, times, and compositions. 

Identifed atmospheric pollutants by infrared analysis of trapped air samples. 

Developed scrubbing systems to remove odor components in gases from covered bioponds 
used to treat process waste streams. Work included trapping and identification of compon- 
ent gasses. 

Tested flocculants for clarifying ef?luent from process waste stream biaponds. 

Used GC-STIR to identify trace odor causing components. 

Represented worldwide corporation for over six years on international fesear&-funding 
panel deafing with the chlorofluorocarbonlozone issue. 

Six publications, one patent, numerous talks 

Member; American Chemical Society, American Oil Chemists’ Society, Society for Applied 
Spectroscopy, Coblentz Society, Chicago Chromatography Discussion Group, American 
Geophysical Unian 


