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I. SUMMARY

In 1981 there were 568 outbreaks (14,432 cases) of foodborne disease reported
to the Centers for Disease Control. The etiology was confirmed in 44%Z of the
outbreaks. Bacterial pathogens accounted for 185 outbreaks (8,208 cases). The most
frequently isolated bacterial pathogen was Salmonella (66 outbreaks), followed by
Staphylococcus aureus (44 outbreaks), and Clostridium perfringens (28 outbreaks).
Chemical agents were responsible for 51 outbreaks (327 cases), with ciguatera the
most common chemical etiology. Food was eaten in a restaurant in 43% of outbreaks,
and the most common contributing factor was improper storage (61%).

Ii. INTRODUCTION

A. Historz

The reporting of foodborne and waterborne diseases in the United States began
over half a century ago when state and territorial health officers, concerned about
the high morbidity and mortality caused by typhoid fever and infantile diarrhea,
recommended that cases of enteric fever be investigated and reported. The purpose
was to obtain informatiom about the role of food, milk, and water in outbreaks of
intestinal illness as the basis for sound public health action. Beginning in 1923,
the U.S. Public Health Service published summaries of outbreaks of gastrointestinal
illness attributed to milk. 1In 1938, it added summaries of outbreaks caused by all
foods. These early surveillance efforts led to the enactment of important public
health measures which had a profound influence in decreasing the incidence of
enteric diseases, particularly those transmitted by milk and water.

From 1951 through 1960, the National Office of Vital Statistics reviewed reports
of outbreaks of foodborne illness and published summaries of them annually in Public
Health Reports. 1In 1961 the Centers for Disease Control (CDC), then the Communicable
Disease Center, assumed responsibility for publishing reports on foodborne illness.
For the period 1961-65, CDC discontinued publication of annual reviews, but reported
pertinent statistics and detailed individual investigations in the Morbidity and
Mortality Weekly Report (MMWR).

In 1966 the present system of surveillance of foodborne and waterborne diseases
began with the incorporation of all reports of enteric disease outbreaks attributed
to microbial or chemical contamination of food or water into am annual summary.
Since 1966 the quality of investigative reports has improved primarily as a result
of more active participation by state and federal agencies in the investigation of
foodborne and waterborne disease outbreaks. Due to increasing interest and activity
in waterborne disease surveillance, foodborne and waterborne disease outbreaks have
been reported in separate annual summaries since 1978. This report summarizes data’
from foodborne disease outbreaks reported to CDC for 1981.

B. Objectives

Foodborne disease surveillance has traditionally served 3 objectives:

1. Disease Prevention and Control: Early identification and removal of contami-~
nated products from the commercial market, correction of faulty food preparation
practices in food service establishments and in the home, and identification and
appropriate treatment of human carriers of foodborne pathogens are the fundamental
prevention and control measures resulting from surveillance of foodborne disease.




2. Xnowledge of Disease Causation: The responsible pathogen was not identified
in over half of the foodborne disease ocutbreaks reported to CDC in each of the last
5 years. In many of these outbreaks pathogens known to cause foodborne illness may
not have been identified because of late or incomplete laboratory investigation. In
others, the responsible pathogen may have escaped detection even when a thorough
laboratory investigation was carried out because the pathogen may not have been
appreciated as a cause of foodborne disease or because the pathogen could not be
identified by available laboratory techniques. . When more thorough clinical,
epidemiologic, and laboratory investigations are employed, perhaps many of these
pathogens can be identified, and suitable measures for prevention and control can be
instituted.

3, Administrative Guidance: The collection of data from outbreak investigations
permits assessment of trends in etiologic agents and food vehicles and focuses on
commonn errors in food handling. By compiling the data in an annual summary, it is
hoped that local and state health departments and others involved in the implementa-
tion of food protection programs will be kept informed of the factors involved in
foodborne disease outbreaks. Comprehensive surveillance would result in a clearer
appreciation of priorities in food protection, institution of better training pro-
grams, and more effective utilization of available resources.

I1I. FOCDBORNE DISEASE OUTBREAKS

A, Definition of OQutbreak

For the purpose of this report, a foodborne disease outbreak is defined as an,
ineident in which (1) 2 or more persons experience a similar illness, usually gastro-
intestinal, after ingestion of a common food, and (2) epidemiologic analysis impli-
cates the food as the source of the illness. There are a few exceptiomns; 1 case of
botulism or chemical poisoning comstitutes an outbreak.

Outbreaks of known etiology are those in which laboratory evidence of a specific
etiologic agent is obtained, and specified criteria are met (see Section F).
Outbreaks of unknown etiology are those in which epidemiologic evidence implicates a
food source, but adequate laboratory confirmation is not obtained. These outbreaks
are subdivided into 4 subgroups by incubation period of the illnesses: 1less than 1
hour (probable chemical poisoning), 1 to 7 hours (probable Staphylococcus food
poisoning), 8 to 14 hours (probable C. perfringens food poisoning), and greater than
14 hours (other infectious or toxic agents).

B. Source of Data .

Outbreaks are reported to CDC on a standard reporting form (Section G). Reports
come most frequently from state and local health departments; reports may also be
received from federal agencies such as the Food and Drug Administration (FDA), U.S.
Department of Agriculture (USDA), the U.S. Armed Forces, and occasionally from pri-
vate physicians. Forms are reviewed at CDC to determine if a specific etiology for
the outbreak can be confirmed and, in some Instances, questions about an eticlogic
agent may be referred back to the reporting agency. Data are otherwise accepted as
reported on the forms.

C. Interpretation of Data

The limitations on the quantity and guality of data presented here must be appre-
ciated in order to avoid misinterpretation. The number of outbreaks of foodborne
disease reported by this surveillance system clearly represents only a small fraction
of the total number that occur. The likelihood of an outbreak coming to the atten-
tion of health authorities varies considerably depending on consumer and physician
awareness, interest, and motivation to report the incident; for example, large out-
breaks, interstate outbreaks, restaurant-associated outbreaks, and outbreaks
involving serious illness, hospitalizations, or deaths are more likely to come to




the attention of health authorities than cases of mild illness following a family
cookout.

The quality of the data presented here depends upon the commitment to foodborne
surveilllance by the state or local health departments. The department's interest in
foodborne disease and its investigative and laboratory capabilities are central
determinants of the quality of the investigation. Furthermore, the likelihood that
the findings of the investigation will be reported varies from one locality to
another. This report then should not be the basis of firm conclusions about the
absolute incidence of foodborne disease, and 1t should not be used to draw conclu-
siong about the relative incidence of foodborne diseases of various etiologies. For
example, foodborne diseases characterized by short incubation periods, such as those
of chemical etiology or outbreaks caused by staphylococcal enterotoxin, are more
likely to be recognized as common-source foodborne disease outbreaks than those
diseases with longer incubation periods, such as hepatitis A, wherein the common~
source nature of the cases may be hard to ascertain. Outbreaks involving Bacillus
cereus, Escherichia coli, Vibrio parahaemolyticus, Yersinia enterocolitica, or

Campylobacter jejuni are less likely to be confirmed because these organisms are

often not considered in clinical, epidemiologic, and laboratory iInvestigatioms.
Pathogens which generally cause mild illness will be under-represented, while those
causing serious illness, such as Clostridium botulinum, are more likely to be
identified. Similarly, restaurant— or commercial product-assoclated outbreaks have
a higher likelihood of being reported.

D. Analysis of Data

In 1981 there were 568 reports of outbreaks (14,432 cases). These reports were
received from 48 states, as well as from the U.S. Virgin Islands, Guam, and Puerto
Rico (Figure 1). New York reported the largest number of outbreaks, 217, with 156
of these from New York City; California reported the next largest number of
outbreaks (44), followed by Washington (38). The total number of outbreaks and
cases since 1970 is shown in Figure 2.

Fig.1 OUTBREAKS OF FOODBORNE DISEASE REPORTED TO THE CENTERS
FOR DISEASE CONTROL, BY STATE, 1981
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Fig.2 NUMBER OF CASES AND OUTBREAKS OF FQODBORNE
DISEASE REPORTED TO THE CENTERS FOR DISEASE an etiology was confirmed (Table 1).
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In 250 (44%) outbreaks (8,658 cases)

Bac-
terial pathogens accounted for 74% of
confirmed outbreaks and 93% of cases.

As in the past, Salmonella was the
pathogen most frequently responsible for
outbreaks followed by S. aureus and

C. perfringens.

T " Chemical etiologies accounted for

20% of the total confirmed outbreaks,

but only 4% of the cases. In 1981, cigua-
tera and mushroom poisoning were the most
] common chemical etiologies; there were 15
outbreaks of ciguatera and 1l outbreaks of
mushroom poisoning. Trichnella spiralis
was the most common parasitic foodborne
pathogen reported in 1981, accounting for
7 outbreaks and 70 cases; hepatitis A
virus was the only viral foodborne patho-
gen reported, accounting for 6 outbreaks
and 128 cases. The breakdown of outbreaks
by etiologic category for the period
1977-1981 is shown in Table 2.

In 1981, 39 deaths associated with 20
outbreaks of foodborne diseases were
reported; the agents associated with fatalities were Salmonella (21 patients in 8
outbreaks), ciguatera (3 patients in 3 outbreaks), mushroom poisoning (3 patients in
3 outbreaks), C. perfringens (2 patients in 1 outbreak) and C. botulinum (1
patient), S. aureus (1 patient), and T. spiralis (1 patient). TIn 7 fatal cases (2
outbreaks) the etiologic agent was not determined. Fourteen of the 21 patients who
died with salmonellosis were residents of nursing homes; the 2 patients who died
with C. perfringens infection and the 1 patieant who died with S§. aureus infection
were also nursing home residents.

No pathogen was identified in 318 (56%) outbreaks (5,638 cases) reported in
1981, The thoroughness of the investigation in these outbreaks varied from those
when only minimal laboratory work was performed to others in which extensive
investigation failed to reveal a pathogen. Incubation perieds, however, were
reported for illnesses in 289 of these outbreaks. In 12 outbreaks the incubation
period was reported as <1 hour; in 137 outbreaks the incubation period ranged from 1

to 7 hours; in 69 outbreaks the incubation period was 8 to 14 hours; and in 71
outbreaks the incubation period was >15 hours.

Many different vehicles were implicated in the 1981 outbreaks (Table 3).

The most common vehicle was beef, accounting for 34 outbreaks; the most common
pathogens associated with beef were Salmonella (13 outbreaks) and C. perfringens

(6 outbreaks). Outbreaks involving ham were most often associated with S. aureus (8
of 9 outbreaks), and outbreaks involving milk were most commonly associated with
Campylobacter (5 of 9 outbreaks). Most outbreaks associated with fish were due to
ciguatera; ciguatera outbreaks were most commonly associated with barracuda (6
outbreaks), grouper (4 outbreaks), or red snapper (4 outbreaks). No vehicle was
identified in 56 (22%) of the 250 outbreaks of known etiology; 24 of these outbreaks
involved Salmonella (36% of all Salmonella outbreaks). As might be expected, in 268
(84%) of the 318 outbreaks of unknown eticlogy, no vehicle of transmission was
identified.

Two hundred fifty-one outbreaks were associated with a restaurant, cafeteria, or
delicatessen, and 131 outbreaks were associated with foods eaten at home (Table 4).
Salmonella, S$. aureus, Campylobacter, and C. botulinum outbreaks, however, occurred

NUMBER
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more commonly in homes than in other places. 1In previous years, outbreaks of
foodborne illness occurred most frequently in the spring and fall. In 1981, no
overall seasonal trends were seen, although Salmonella-associated outbreaks occurred
most frequently in the summer and fall, and 8. aureus outbreaks most frequently in
the summer (Table 5). In 295 outbreaks, the . reporting agency specified a factor or
factors which they felt contributed to the outbregk (Table 6). The most common
factor in bacterial outbreaks was improper storage, which was cited in 181 (61%) of
295 outbreaks,

E. Comments

There are limitations in the quantity and quality of the data presented in this
report. The variability in reporting can be seen by looking at the distribution of
outbreaks by state. A few states, such as New York, Washington, and California,
reported a disproportionately large number of outbreaks. For example, New York
State and New York City reported 217 outbreaks, over one-third of those reported
for the entire United States, While it is possible that states such as New York,
Washington, and California have an increased rate of foodborne disease, it is more
likely that these differences simply represent differences in reporting. The same
variability in reporting can be seen when looking at outbreaks by pathogen. Our
data show that C. botulinum is as common a foodborne pathogen as Shigella and
B. cereus, a conclusion that can only be explained by more complete reporting for
botulism than for some other pathogens.

The number of outbreaks of foodborne disease of confirmed etiology reported to
CDC over the last 5 years has increased. The distribution of cases by etiology has
also remained fairly constant. Etiologies typically have been confirmed in about
40%Z of outbreaks. When the etiologies have been confirmed, bacterial pathogens have
consistently accounted for approximately two-thirds of outbreaks, with chemical
etiologies accounting for an additional 20%Z-25%.

An unusveally large number of deaths due to foodborne disease occurred in 1981;
this cannot be explained by the small increase in reported cases. Over half of
these deaths were related to salmonellosis (21/39), and about half (17/39) occurred
in nursing home patients. These data suggest that elderly patients and patients
with underlying chronic illnesses are at an increased risk of death due to foodborne
disease.

Many factors contribute to foodborne disease. 1In 1981, the 5 most common
factors, in order of frequency of occurrence, included: 1)} improper holding
temperature, 2) poor personal hygiene, 3) contaminated equipment, 4) inadeguate
cooking, and 5) food from an unsafe source. In most of the outbreaks with a
bacterial etiology, the food had been stored at improper holding temperatures.

In outbreaks of botulism or trichinosis, the food had usually been inadequately
cooked. 1In outbreaks of ciguatera and mushroom poisoning, the food itself was
unsafe, and illness was not in any sense related to lmproper handling or preparation.

The ! outbreak classified as "Other Bacterial" was attributed to Citrobacter
freundii, an organism whose role as a pathogen in the gastrointestinal tract is
unclear., In .nis outbreak involving 48 cases, the predominant symptoms were
diarrhea, cramps, nausea, and less frequently, headache and myalgia; the incubation
period was about 40 hours, The implicated vehicle was chicken served at a restaurant
banquet., Cultures of the chicken were positive for C. freundii with 107 organisms
per gram. Three of 3 patients cultured had stool cultures positive for C. freundii,
and no recognized bacterial enteric pathogen was isolated. Two of 2 well individ-
uals who attended the banquet and O of 2 well individuals who were members of the
same organization but did not attend the bangquet had stool cultures positive for
C. freundii. Because data on asymptomatic carriage of C. freundil are unavailable,
it was difficult to interpret these findings. Other bacterial or viral agents could
have caused this outbreak., Additional studies of the virulence of C. freundii and
its possible role as a foodborne pathogen are needed. -



The large number of outbreaks in which no pathogen was identified serves as a
challenge to improve investigative skills so that known pathogens can be identified
more frequently and new and as yet unidentified pathogens may be recognized.






Table 1 Confirmed Foodborne Disease Outbreaks, Cases, and Deaths, by Etiology,
United States, 1981

Outbreaks Cases
Etiology No. (%) No. (%)
BACTERTIAL
Bacillus cereus 8 (3.2) 74 (0.9)
Campylobacter je juni 10 (4.0) 487 (5.6)
Clostridium botulinum 11 (4.4) 22 (0.3)
Clostridium perfringens 28 (11.2) 1,162 (13.4)
Salmonella 66 (26.4) 2,456 (26.8)
Shigella 9 (3.6) 351 (4.1)
Staphylococcus aureus 44 (17.6) 2,934 (33.9)
Streptococcus Group A 2 {0.8) 307 (3.5)
Streptococcus Group D 1 (0.4) 24 {0.3)
Vibrio cholerae non—-01 1 (0.4) 4 (<0.1)
Vibrio parahaemolyticus 2 (0.8) 13 (0.2)
Yersinia enterocolitica 2 (0.8) 326 (3.8)
Other 1 (0.4) 48 {0.6)
Total 185 {(74.0) 8,208 (93.2)
CHEMICAL
Ciguatoxin 15 (6.0) 152 (1.8)
Heavy metals 2 (0.8) 4 (<0.1)
Monosodium glutamate 2 (0.8) 4 (£0.1)
Mushroom poisoning 11 (4.4) 25 (0.3)
Scombrotoxin 7 (2.8) 67 (0.8)
Other 14 (5.6) 75 (0.9)
Total 51 (20.4) 327 (3.8)
PARASITIC
Giardia lamblia i (0.4) 61 (0.7}
Trichinella spiralis 7 (2.8) 70 (0.8)
Total 8 (3.2) 131 (1.5)
VIRAL
Hepatitis A 6 (2.4) 128 (1.5)
Total 6 (2.4) 128 (1.5
CONFIRMED TOTAL 250 (100.0) 8,794 (100.0)

No.

Deaths
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(0.0)
(0.0)
(3.1)
(6.3)

(65.6)
(0.0)
(3.1)
(0.0)
(0.0)
(0.0)
(0.0)
(0.0)
(0.0)

78.1)

(9.4)
(0.0)
(0.0)
(9.4)
(0.0)
(0.0)
(18.8)

(0.0)
(3.1)
(3.1)

(0.0)
{0.0)

(100.0)



Table 2 Confirmed Foodborne Disease Qutbreaks, by Etiolegy, United States, 1977-1981

| 1977 1978 1979 1980 1981

Etiology No. (%) No. (%) No. (%) No. (%) No. (%)
|
[ BACTERIAL
, =
I A. hinshawii 1 (0.6) = - - - - - - -
B. cereus S - 6 (3.9 -~ - 9 (4.1) 8 (3.2)
Brucella - = - = 2 {(1.3) - = - -
| C. jejuni = - = = ~ S 5 (2.3) 10 (4.0)
{ C. botulinum 20 (12.7) 12 (7.8) 7 (4.0) 14 (6.3) 11 (4.4}
C. perfringens 6 (3.8) 9 (5.9) 20 (11.6) 25 (11.3) 28 (11.2)
E. cloacae - - - - 1 (0.6) - - - -
| E. coli - - 1 (0.7) - - 1 (0.5 == -
Salmonella 41 (26.1) 45  (29.3) 44 (25.5) 39 (17.7) 66  (26.4)
Shigella 5 (3.2) 4 (2.6) 7 (4.0) 11 (5.0} 9 {(3.6)
5. aureus 25  (15.9) 23 (14.9) 34 (19.7) 27 (12.2) 44 (17.6)
Streptococcus Group A = = S = = = s - 2 (0.8)
Streptococcus Group D . = 1 (0.7) = = = = 1 (0.4)
Streptococcus Group G - - - - 1 (0.6) - = - -
V. cholerae 01 - - 1 (0.7) = = = = = =
¥. cholerae non—01 1 (0.6) S - 1 (0.6} - = 1 (0.4)
V. parahaemolyticus 2 (1.3) 2 (1.3) 2 (1.3) 3 (1.8) 2 (0.8)
' Y. enterocolitica - - - - - - - - 2 (0.8)
Other - - 1 (0.7) - - 1 (0.5) 1 (0.4)
Total 101 ~(64.2) 105 ~(68.5) 119 ~(69.2) 136 (61.7) 185 ~(74.0)
| CHEMICAL
| Ciguatoxin 3 (1.9) 19 (12.3) 18 (10.4) 15 (6.8) 15 (6.0)
Heavy metals 8 {5.1) 1 0.7) 1 (0.6} 1 (0.5) 2 (0.8)
Monosodium glutamate 2 (1.3) = S = = = S 2 (0.8)
Mushroom poisoning 5 (3.2) 1 (0.6) 1 (0.6) - = 11 (4.4)
Paralytic shellfish = - 4 (2.6) - = 5 (2.2) = -
Scombrotexin 13 (8.3) 7 (4.5) 12 (7.0) 29 (13.0) 7 (2.8)
Other _6 {3.8) _B {3.2) 4 (2.3) 16 (7.2) _14 (5.6)
Total 37 (23.6) 37 (23.9) 36 (20.9) 66 (29.7) 51 (20.4)
PARASITIC
Anisakidae 1 (0.6) - - = = - = = -
Trichinella spiralis 14 (B.9) 7 (4.5) i (6.4) 5 (2.3) 7 (2.8)
Other = - =) S s ~ 12 (0.9) S {0.4)
Total 15 (9.5) 7 (4.5) 11 (6.4) 7 (3.2) 8 (3.2)
VIRAL
Hepatitis A & (2.5) 5 (3.2) 5 {(2.9) 10 (4.5) 6 (2.4)
i Other = - - - 1 (0.6) 2 (0.9) - =
Total 4 (2.5) 5 (3.2) 6 ~ (3.5) 12 7 (5.4) T € “Hr.hy
i
CONFIRMED TOTAL 157 (100.0) 154 (100.0) 172 €100.0) 221 (100.0) 250 (100.0)



Table 3 Foodborne Qutbreaks by Specific Etioclogy and Vehicle of Transmission, United States, 1981
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CONFIRMED TOTAL 23 1 8 7 3 13 13 2 4 5 20 9 2 1
UNKNOWN 11 = 1 - 1 5 3 = 5 2 1 = 1 -

TOTAL 1981 34 1 9 7 6 i8 16 2 9 7 21 9 3 1
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Table 3 Foodborne Disease Outbreaks by Specific Etiology and Vehicle of Transmission, United States, 1981

(Cont 'd)
Fruits Poultry, Chi- Mex— Carbo- Non- Multi-
Ice Baked & Veg- Potato Fish,Egg Other Fried nese ican nated Dairy ple Mush- Other Un-

Cream Foods etable Salad Salad S8alad Rice Food Food Bew Bev Foods rooms Foods known Total
- - - S - = 3 - - - - - - 1 2 a
a = - = - o - - - - = = o 5 5 10
- = 5 = = N . = = = S 1 - 1 1 11
- - - - 1 - - 2 - - 1 - - 6 28
1 1 = = = 2 o = 2 = N 6 N - 24 66
- - - 2 = 1 e = — = = = - 5 9
1 7 1 - 2 2 - - - - - 1 - - 5 44
- - - - - - = = = = = = - - 2 2
- - 1 - - & = - - - - - - - - 1
- - - - - - - - - - - - - - 1
= = = = - = = S = S - - 2 2
- - 1 - S o = = = S 1 - - - 2
= - - - - - - Sl —p ] W = = il L 1

3 ) 8 Z Z & & - 3 - - 10 - 2 57 183
- = = = = = = = = ™ = = = - - 15
= - - - - - 2 - - = = = )
- - = = 1 1 - = = = = - 2
= - - - = = ~ = = - * 11 - - 11
- -— - -— -— — - — — - - - - 7

L — iy L d (= i - - G- B - il == - 5 - 14
2 4 1 - - 1 1 - - 2 I = Ty W58 - gy 51
- - - - - 1 - - - - - - - - - 1

= = —= = = mind [l - = il = = - =Sg-l _7
- = - - I - - - - - - - - 1 A

= et il = L= = = e - . = = 2 = = 3 _8
- - - = = = = = = = = 3 - - 3 6
4 12 9 2 2 B 5 1 4 2 1 13 11 7 56 250
1 - 2 2 = 7 2 - 1 1 S 3 - 1 268 318
5 12 11 4 2 15 7 1 5 3 1 16 11 8 324 568
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Table 4 Foodborne Disease Outbreaks, by Specific Etiology and Place Where Food Was Eaten,
United States, 1981

Delicatessen,
Cafeteria, or Un-

Etiology Home Restaurant School Picnic Church Camp Other known Total

BACTERIAL
B. cereus 2 5 = = = = 1 - 8
C. jejuni 5 1 2 - = 1 1 = 10
€. botulinum 10 - = = = = 1 - 11
C. perfringens 4 11 3 1 1 o 8 28
Salmeonella 18 15 7 2 2 2 19 1 66
Shigella 1 3 2 = 1 - 2 9
S. aureus 17 6 9 3 2 - 7 - 44
Streptococcus Group A = 1 = = = - 1 - 2
Streptococcus Group D = = = = = S 1 - 1
V. cholerae non-01 = = = = = S 1 - 1
V. parsahaemolyticus =3 1 = & = = 1 - 2
Y. enterocolitica 1 = = S = 1 = = 2
Other - 1 - .= i- - o - 1
Total 58 44 23 [ [3 4 43 1 185

CHEMICAL
Ciguatoxin 3 2 - - - - 3 7 15
Heavy metals - 1 - - - - 1 - 2
Monosodium glutamate - 2 = - - - = = 2
Mushroom poisoning 8 = - - = - 3 - 11
Scombrotoxin 3 2 = S = 1 1 - 7
Other 4 3 2 =) 1 - 3 1 14
Total 18 10 2 = 1 1 1 8 51

PARASITIC
Giardia lamblia - = - - - 1 - 1
Trichinella spiralis 6 1 = = - - - -] 7
Total 6 1 = - - 1 - 8

VIRAL

Hepatitis A - 3 - = - | = 2 1 6
Total = 3 = = = = 2 1 6
CONFIRMED TOTAL 82 58 25 6 7 5 57 10 250
UNKNOWN 49 193 16 = 7 2 50 1 318
TOTAL 1981 131 251 41 3 14 7 107 11 568
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Table 5 Foodborne Disease OQutbreaks by Specific Etiology and Month of Occurrence,
United States, 1961

Etiology Jan Feb Mar Apr May Jun Jul Aug Sep QOect Nov Dec Unknown Total
BACTERIAL
B. cereus & = 4 o 5 = 2 o 1 - S - = 8
€. jejuni 1 5 1 1 2 = - o 1 3 1 - = 10
C. botulinum 2 = 1 = 1 1 = 2 3 - 1 = = 11
€. perfringens 2 = 4 = 5 4 1 1 5 1 2 3 - 28
Salmonella & 1 2 4 6 7 8 8 7 8 7 4 = 66
Shigella = 1 - = 1 - - 3 3 1 = S 9
S. aureus 1 2 = = 5 1 6 12 = 4 5 8 = 44
Streptococcus Group A = = = - 1 - 1 = = = = = = 2
Streptococcus Group D - - = = = = = = 1 = = = = 1
V. cholerae non—0i = = 2 S = = = = = = 1 = = 1
V. parahaemolyticus = = = = = = - - = - - = 2
Y. enterccolitica S = i - = = 1 = = = = 1 . 2
Uther = s = clatsy L gy | el e 1
Total 10 [ [] 5 25 14 19 24 21 19 18 16 185
CHEMICAL
Clguatoxin = 3 2 1 1 4 - 1 S 1 2 - = 15
Heavy metals 1 - - N 1 - = = S = = = = 2
Monosodium glutamate - < 1 o - - = = 1 = = = = 2
Mushroom poisoning - = = = = = 1 = 5 = 1 4 = 11
Scombrotoxin = = 1 S = - 4 1 1 = S = = 7
Other 1 2 - - - 2 2 2 31 - 1 2 1 13
Total 2 5 4 1 2 6 7 4 8 1 4 6 1 51
PARASITIC
Giardia lamblia - - - = - - 1 = = - - = = 1
Trichinella spiralis - 1 1 - 1 1 - - - - 2 1 = 7
Total = 1 1 = 1 1 1 = = - 2 1 = 8
VIRAL
Hepatitis A LR e P Al W ) S e e T | 2 = 6
Total = 1 1 = 1 1 1 1 - 6
CONFIRMED TOTAL 12 13 14 6 28 22 28 28 29 21 25 23 1 250
UNKNOUWN 32 26 34 29 30 20 23 23 19 35 20 26 1 318
TOTAL 1981 44 39 48 35 58 42 51 51 48 56 43 49 2 568
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Table 6 Foodborne Disease Outbreaks by Etiology and Contributing Factors,
United States, 1981

Number of
Outbreaks Improper Food Poor
Number of In Which Holding  Inade-  Contami- From Per-
Reported Factors Tempera— quate nated Unsafe sonal
Etiology Qutbreaks Reported tures Cooking Equipment Source Hygiene Other
BACTERIAL
B. cereus 8 8 8 2 1 - 2 2
C. jejuni 10 6 1 2 1 3 1 2
C. botulinum 11 = = - - - - -
C. perfringens 28 21 21 6 2 1 1 =
Salmonella 66 43 17 19 12 5 15 11
Shigella 9 6 2 5 1 = 6 =
S._aureus 44 30 28 1 4 4 14 4
Streptococcus Group A 2 2 1 = - - 1 =
Streptococcus Group D 1 = = = = - - -
V. cholerae non-01 1 = = = - - - -
V. parahaemolyticus 2 1 = 1 = 1 = =
Y. enterocolitica 2 2 = = = = 2 =
Other 1 1 1 1 = - - =
Total 185 120 9 2 21 14 42 19
CHEMICAL
Ciguatoxin 15 8 - - - 8 -
Heavy metals 2 2 B & o 2 = =
Monosodium glutamate Y3 - = = = = 2
Mushroom poisoning 11 7 = = = 7 = =
Scombrotoxin 7 = = - - - - -
Other 14 10 - = 1 3 = 7
Total 51 29 = - 1 20 = 9
PARASITIC
Glardia lamblia 1 = & = - - - -
Trichinella spiralis 7 7 - 7 1 2 = .
Total 8 7 = 7 1 2 - -
VIRAL
Hepatitis A 6 4 = - 1 - 4 -
Total 6 4 & = 1 = 4 -
CONFIRMED TOTAL 250 160 79 39 24 36 46 28
UNKNOWN 318 135 102 23 46 4 64 6
TOTAL 1981 568 295 181 62 70 40 110 34



F.

Guidelines for Confirmation of Foodborne Disease CQutbreak

BACTERIAL

1.

Baclllus cereus

Clinfical Syndrome

Laboratory, e¢linical, and/or
epidemiologlic criteria for
confirmation

Vomiting toxin:

a) incubation period 1-6 hrs.

b) vomiting, some cases with
diarrhea

Diarrheal toxin:

a) incubation period 6-24 hrs.

b) diarrhea, abdominal cramps,
some cases with vomiting

a) isolation of 2}05 organisms per
gram in epidemiologically incrimi-~
nated food

OR
b) isolation of organism from stools
of 111 persons and not in stools of
controls

2. Brucella a) incubation period several a) 4-fold increase in titer
days to several months OR
b) positive hlood culture
b) clinical syndrome compati-
ble with brucellosis
3. Campylobacter a) incubation period 2-10 days, Isolation of organisms from stool/
je]uni usually 4-7 blood of 111 individuals
b) gastrointestinal syndrome--
abdominal pain, often severe;
bloody diarrhea common
4., Clostridium a) incubation 2 hours-8 days, a) detection of botulinal toxin in
botulinum usually 12-48 hours human sera, feces, or food
OR
b) clinical syndrome compati- b) isclation of?il botulinum
ble with botulism (see CDC organism from stools
Botulism Manual) OR
¢} clinical syndrome in persons
known to have consumed same food
as other individuals with
laboratory-proven cases
5. Clostridium a) incubation period 9~15 hrs. a) organisms of same serotype in
perfringens epidemiologically incriminated food
b) lower intestinal syndrome--— and stool of 111 individuals,
majority of cases with diarrhea OR
but little vomiting or fever b) isclation of—grganisms with same
gserotype in stonl of most 111 indi-
viduals and not in stool of controls
OR
c) 2}05 organisms per gram in
epidemiologically incriminated food
provided specimen properly handled
6., Escherichia a) incubation period 6-36 hrs. a) demonstration of organisms of
coli same serotype in epidemiologically |

b} gastrointestinal syndrome--—
majority of cases with diarrhea

incriminated food and stool of i1l
individuals and not in stool of
controls

OR
b) isolation from stool of most 111
individuals, organisms of the same
serotype which have heen shown to
be enterotoxigenie or invasive by
laboratory techniques

|



Clinical Syndrome

Laboratory, clinical, and/or
epidemiologic criteria for
confirmation

7. Salmonella a) incubation period 6-48 hrs. a) isolation of Salmonella organism
from epidemiologically implicated
b) gastrointestinal syndrome—-— food
majority of cases with diarrhea OR
b) 1solation of Salmonella organism
from stools of 111 individuals
8. Shigella a) incubation period 12-50 hours a) isolation of Shigella organism
from epidemiologically implicated
b) gastrointestinal syndrome-—-— food
majority of cases with diarrhea OR
b} isolation of Shigella organism
from stools of ill individuals
9, Staphylococcus a) incubation period 30 min.— a) detection of enterotoxin in
aureus 8 hours (usually 2-4 hrs.) eplidemiologically implicated food
OR
b) gastrolntestinal syndrome—— b) organisms with same phage type in
majority of cases with vomlting stools or vomitus of 111 individ-
uals; isolation from epidemiologi-
cally implicated food and/or skin
or nose of food handler is support-
ive evidence
OR
¢) isolation of‘ZIO5 organisms per
gram in epldemiologically implicated
food
10. Streptococcus a) incubation period 1-4 days a) isolation of organisms with same

Group A

b) febrile URI snydrome

M and T type from implicated food
OR

b) isolation of organisms with same

M and T type from throats of 111

individuals

11,

Vibrio cholerae Q1

a) incubation period 1-5 days

b) gastrointestinal syndrome--
majority of cases with diarrhea
and without fever

a) isolation of toxigenic V.
cholerae 01 from epidemiologically

incriminated food

OR
b} isolation ofjgrganisms from
stools or vomitus of i1l individuals
OR
¢} signifiecant rise in vibriccidal,
bacterial agglutinating or anti-
toxin antibodies In acute and early
cor  “=scent sera, or significant
fall in vibriocidal antibodies in
early and late convalescent sera in
persons not recently immunized

Vibrio cholerae
Non-01

a) incubation period up to 3
days

b) gastrointestinal syndrome--
majority of cases with
diarrbea

a) isolation of non-01 V, cholerae
of same serotype from stools of 111
persons; isolation from eplidemio-
logically implicated food is sup~-
portive evidence

12.

Vibrio
parahaemolyticus

a) incubatlon period 4-30 hrs.

b) gastrointestinal syndrome--
majority of cases with diarrhea

16

a) isclation of >10” organisms
from epidemiologically implicated
food (usually seafood)
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Clinical Syndrome

Laboratory, clinical, and/or
epldemiologic criteria for
confirmation

b) isclation of Kanagawa—-positive
organlisns from stool of 11l

individuals
13. Others clinical data appraised in laboratory data appraised in indi-
individual circumstances vidual circumstances
CHEMICAL

l. Heavy metals

Antimony
Cadmium
Copper
Iron

Tin

a) incubation pericd 5 min. to
8 hrs. (usually less than 1 hr)

b) elinical syndrome compatible
with heavy metal poisoning--
usually gastrointestinal syndrome
and often metallic taste

demonstration of high concentration
of metallic ion in epidemiologically
incriminated food or beverage

2. Ichthyosarcotoxin

Ciguatoxin a) incubation period 1-48 hrs. a) demonstration of cliguatoxin in
{usually 2-8 hrs.) epideniologically incriminated fish
OR
b) usually gastrointestinal h) c¢linical syﬁﬁ;bme in person(s)
symptoms followed by neurologic who have eaten a type of fish pre-
manifestations, including pares-— viously assoclated with clguatera
thesia of lips, tongue, throat fish poisoning (e.g., snapper,
or extremities, and reversal of grouper)
hot and cold sensation
Puffer fish a) incubation period 10 min, a} demonstration of tetrodotoxin in
(tetrodotoxin) to 3 hrs. (usually 10-45 min.)} fish
OR
b) paresthesia of lips, tongue, b) puffer fish epidemiologically
face or extremities often follow- ineriminated
ed by numbness, loss of proprio-
ception or a "floating” sensation
Scombrotoxin a) incubation period 1 min, to a) demonstration of elevated hista-

3 hours (usually less than 1
hout)

b) flushing, headache,
dizziness, burning of mouth and
throat, upper and lower gastro-
intestinal symptoms, urticaria
and generalized pruritus

mine levels in epidemiologically
incriminated fish

0OR
b)Y clinical syndrome in person{s)
known to have eaten a fish of order
Scombrodei or type of fish previous-
ly associated with scombroid poison-
ing (e.g., mahi-mahi)

3. Monosodium
glutamate

a) incubation period 3 min. to
2 hours (usually less than 1 hour)

b} burning sensations in chest,
neck, abdomen or extremities,
sensations of lightness and
pressure over face, or a heavy
feeling in the chest

history of large amounts (usually
>1.5 grams) of MSG having been added
to epidemiologically incriminated
food *

4, Mushroom poison
Group containing
ibotenic acid and
miscimol

a) incubation period I-12 hrs.
(usually less than 4 hrs.)

17

a) demonstration of toxle chemical
in epidemiologically incriminated
mushrooms

OR



Clinical Syndrome

b) clinical syndrome compatible
w/mushroom poisoning by this

group——often including confusion,

delirium, visual disturbances

Laboratory, clinical, and/or
epidemiologic criteria for
confirmation

b) epidemiclogically incriminated
mushrooms identified as a toxic type

Group containing
amanitotoxins and
phallotoxins, or
gyromitrin

a) incubation period 5-18 hrs.

b) characteristic clinical syn-
drome compatible with mushroom
poisoning by this group--upper
and lower gastrointestinal symp-
toms followed by hepatic and/or
renal failure

a) demonstration of toxic chemical
in epidemiologically incriminated
mushrooms

OR
b) epidemiologically incriminated
mushrooms identified as a toxic type

Groups containing
muscarine, psilo-
cybin and psilocin,
gastrointestinal
irritants, disul-
firam-like compounds

a) characteristic incubation
period

b} clinical syndrome compatible
with mushroom poisoning by
these groups

a) demonstration of toxic chemical
in epidemiologically Incriminated
mushrooms

OR
b) epidemiologically incriminated
mushroom identified as toxiec type

5. Paralytic or
neurotoxic
'shellfish
poison

a) incubation period 30 min.
to 3 hours

b) paresthesias of lips, mouth
or face, and extremities; weak-
ness, including respiratory
difficulty in most severe cases;
upper and lower gastrointestinal
symptoms in some cases

a) detection of toxin in epidemiolo-
gically ineriminated mollusks

OR
b) detection of—Iérge numbers of
shellfish poisoning-associated
species of dinoflagellates in water
from which epidemiologically incrim-
inated mollusks gathered

6. Other chemical

clinical data appraised in
individual circumstances

laboratory data appraised in indi-
vidual circumstances

PARASITIC AND VIRAL

1. Trichinella
spiralis

a) incubation period 3-30 days

b) clinical syndrome compati-
ble with trichinosis--often
including fever, high eosino-
phil count, orbital edema,
myalgia

a) muscle hiopsy from 111 individual
OR
h) serological tests

OR
¢) demonstration of larvae in
incriminated food

2. Hepatitis A

a) 1ncubation period 10-45 days

b) c¢linical syndrome compati-
ble with hepatitis—usually
including jaundice, GI symp-
toms, dark urine

liver function tests compatible with
hepatitis in affected persons who
consumed the epidemiologically
incriminated food

3. Others

¢linical evidence appraised
in individual circumstances

laboratory evidence appraised
in individual circumstances
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voluntary, your cooperation is necessary for the understanding and control of t

This report is authorized by law (Public Health Service Act, 42 USC 241}). While your response is

he disease.

EORM APPROVED
OMB NO. 0920000

G. INVESTIGATION OF A FOODBORNE OUTBREAK
1. Where did the outbrask occur? 2. Date of cuthreak: {Date of onset 13t case)
State {1,2) City or Town County {3-8)
3. Indicate sctusl (s) or sstimated (o) numbers: | 4. History of Exposed Persons: 5. Incubation pericd (hours):
No. histories obtained (18201 Shortest (40-42) Longest {43-45)
Parsons exposed [5-11) No. persons with symptoms (21.23} Approx, for majority (46-48}
Parsons il 112-14) Naugea _______(24-26) Diarrhea {33-356)
Hotoitali 115-16) Vomiting______{27-28) Fever {36-38N 6. Duration of iliness thoursh:
guitaaed Cramps {30:32) Other, specity Shortest {4951) Longest _(52.54}
Fatal cases {1 139) Approx. for majority [55-57)
7. Food-specific attack rates: (58)
Food Iterms Sarved Numbaer of persons who ATE Number whao did NOT eat
specified food specified food
Not MNot
1it [E] Total | Percent it N 10 Total | Percent It
8. Vehicle responsiblé [food item incriminated by epidemiciogical evidence):  {59,60)
8. Manner in which incriminated food wat marketed: {Chack atl applicsble) 10. Place of Preparation of 11. Place where saten: (66}
Contamineated 1tem: {65)
(s} Food Industry (61} fc} Notwrapped ... ....... 163 Restaurant .......,. 1 Restaurent ... ... Ot
ROW ..vvvraenn O Ovdinary Wrepping. .. ... 2 Deficatessen . .... ... Oz Delicatessen . . . .. Oz
Processed ....... Oz Conned............... Oa Cofateria ........... Os Cofeteria..... ... Ja
Home Produced Cenned-Vacuum Sesled. . { ] 4 Private Home . ....... DOa Privste Home ....[] 4
Row ..ooovvenns (] Other {specify) ......... s Coterer . ............ Os |  Penke.......... Os
Processed ....... Oa Institution: Institution:
School ........... Os School.....:..:{]6
ib) Vending Machine. ..[J 1 %2 (4 Room Tempersturs .....[71 164 Church ........... n; Church ........ 07
Rofrigorated .. ......... (¥ Camp . [ERREETPRSS 8 Camp ......... 8
FrOTOM . oo s er e D 3 Other, speeify . ....... 9 Other, specify .. .. 9
Hested............... Da
1f » commercist product, indicate brand name snd lot number
DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
CENTERS FOR DISEASE CONTROL
ATLANTA, GEORGIA 30333
19
CODC 4.245
1-74 {Over)



LABORATORY FINDINGS (Inciude Negative Results)

12. Food specimens examined: {67 13. Environmental specimens examined: {6B)
Specify by X" whether food examined was original (eaten st time of Item Findings
outbreak) or check-up (prepared in similar manner but not involved in Example: meat grinder C. pesfringens, Hobls Type 10
outhreak)
Checki Findings
Item Orig.| up Qualitative  Cuantitative
Example: beef X C. perfringens,
Hobbs type 10 2X10%/gm
14, Specimens from patients examined {stool, vomitus, etc.): {69)
Item No. Findings
Persons
Example: stool " C. perfringens, Hobbs Type 10
15. Specimens from food handlers {stool, lesions, etc.): (70} 16, Factors contributing 1o outbreak {check all applicable):
Yes No
Item | Findings 1. improper storage or holding temperature .. . . .. O1 Jzm
Exgmpile: lesion C. perfringens, Hobbs type 10 2. Inadequate cooking .................. ... 31 J202
- 3, Contaminated equipment or working surfaces ..[ 1 [] 2 (73}
4. Food obtained from unsafe source .. ......... C1rv D2 e
5. Poor personal hygiene of food handler .. . _. ... M1 [}z s
i 6. Other,specify . ... ... . e 1 21w
17. Etiology: (77, 78}
Pathogen SUSPOCTEA .. ... O 79
Chemicel Confirmed .......... ... .. it g2
Other. UNKABWR .. oiivtorrersnennrnnrnernees O3

18. Aemarks: Briefly describe aspects of the investigation not covered above, such as unusuaf age or sex distribution; unusual circumstances leading
10 contamination of food, water, epidemic curve. etc. {Attach additional page it necessary)

Name of reporting agency: {80}

trvestigating official: Date of investigation:

NOTE: Epidemic and Laboratory Assistance for tha investigation of a foodborne outbreak is available upon request by the State Hezlth Depart-
ment to the Center for Disease Cantrol, Atlanta, Georgia 30333.

To imprave natonal surveillance, please send a copy of this report 10: Enteric Diseases Branch
+ Bacterial Diseases Division
Center for Infectious Diseases
Centers for Disease Control
Atlanta, Georgia 30333

Submitted copies should include as much information as possible, but the completion of every item is not required.

CDC 4.245 (BACK)
1-74
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Etiology
BACTERIAL

Bacillus cereus

Campylobacter jejuni

Citrobacter freundii

Clostridium botulinum

Clostridium perfringens

H. LINE LISTING OF FOODBORNE DISEASE OUTBREAKS, 1981

State

Connecticut
Connecticut
Georgia
Massachusetts
New York

New York
Virginia
Washington

Arizona
Arizona
Kansas

Maine

Maine
Minnesota
New York

New York
Oregon

New York City

Arizona

Alaska
California
California
California
Colorado
Hawaii
Idaho
Montana
Ohio
Oregon
Utah

California
California
California
California
Colorado
Connecticut
Connecticut
Connecticut
Florida
Georgla
Georgila
Maryland

New Hampshire
New Mexico
Hew York

New York

New York
North Carolina
Pennsylvania

Number Date Lab Data
of of
Cages Onset Patient Vehicle Vehicle
2 5715 + + Fried rice
14 9/23 + Unknown
20 5/13 Unknown
9 7/21 + + Fried rice
14 5/10 + Other food
9 5/28 + + Fried rice
4 5/16 + Shellfish
%' 7/20 .+ Fried rice
190 4724 + Milk
14 10/18 + Milk
103 3/01 + Milk
3 10/07 + Unknown
14 10/20 + Unknown
25 5/14 + Milk
19 9/12 + Unknown
10 11/10 + Unknown
106 1/7 + Milk
3 5/30 + Unknown
48 g8,/09 + + Chicken
9 9/2 + Other meat
1 3/22 + # Fruit or vegetables
2 9/24 + Other fish
2 11/02 + T Fruit or vegetables
1 5/26 + - Other food
1 8/21 + Unknown
1 6/27 + + Other fish
1 1/7 + Multiple wehicles
1 9/1 + Fruit or vegetahles
2 8/20 + + Fruit or vegetables
1 1/7 + + Fruit or vegetables
23 1/13 + Chicken
19 3/16 + Pork
19 8/21 + Chicken
20 2/28 + Beef
95 12/% + + Beef
40 6/19 + i Beef
24 9/16 + Unknown
35 9/30 + Turkey
35 5/28 + + Turkey
130 3/25 + + Turkey
185 7/27 + + Turkey
50 3/23 + Multiple vehicles
48 11/23 + Beef
14 12/16 + + Mexican food
22 5/02 + Sausage
7 5/25 + Chicken
40 6/27 + Other salad
90 6/02 + Pork
12 3/01 + + Beef

Location Where
Food Mishandled
and Eaten

Restaurant
Restaurant
Restaurant
Private home
Restaurant
Other
Private home
Restaurant

Private home
Camp
Private home
Private home
Private home
Other

School
School
Private hLome
Restaurant

Restaurant

Private home
Private home
Private home
Private home
Private home
Private home
Private home
Other

Private home
Private home
Private home

Private home
Other

Other
Restaurant
Other ~
Picnic

Other *
School

Other

School

Other
Regtaurant
School
Restaurant
Private home
Private home
Church
Private home
Other



Etiology

State

Clostridium perfringens (Cont'd)

Salmonella

typhi
saint-paul
alachua
enteritidis
enteritidis
nknown

haardt
enteritidis
newport
litchfield
typhimurium

5 Expﬁﬁrﬂ
&8+ heidelberg
Group B

Group B
Unknown
typhimuyium
typhimurium
heidelberg
enteritidis
enteritidis
enteritidis
mbandaka
montevideo
S. typhi

Group B

S+ johannesburg
5. typhimurium

Unknown
5. montevideo
Group D

S. typhimurium
5. hadar

S. enteritidis
§. typhimurium

Unknown

§. typhimurium

Group B

Group C2

S. chester

5. chester

Group B

Group C2

5. blockley, infantis

.

s ¢ a0 &

julw|ulvwn cjn|tlnlu]n

[%;]
.

e
FELEL Ml

[enteaen ||

*

wlw

i. drypool

§. thompson
Groups B and C2
§. chester,

typhimurium
8. saint-paul
8. saint-paul

5. saint-paul
Group D

Group Cl
Group Cl
8. hadar

Pennsylvania
South Carolina
washington
Washington
Washington
Washington
Washington
Wisconsin
Wisconsin

Arizoma
California
California
California
California
California
California
Colorado
Colorado
Connecticut
Connecticut
Connecticut
Delaware
Delaware
Florida
Florida
Georgila
Georgia
Georgia
Illinois
Illinois
Illinois
Louisiana
Michigan
Michigan
Minnesota
Minnesota
Minnesota
Mississippi
Nebraska
New Hampshire
New Jersey
New Jersey
New Jersey
New York
New York
New York
New York
New York
New York
New York
New York
New York
North Carolina
Ohio
Pennsylvania
Penngylvania

Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvanla
Pennsylvania
South Carolina
South Carolina
South Dakota

Number Date Lab Data
of of Food-
Cases Onset Patient Vehicle Handler Vehicle
70 11/21 + + + Beef
15 10/25 + Unknown
2 1/22 + Unknown
24 5/10 + Chicken
9 S/11 + Unknown
2 9/16 + Unknown
3 12/02 + Unknown
120 6/09 + Other meat
9 9/02 + + Mexican food
6 &/17 + + Chicken
2 1/23 + + Milk
9 571 + Mexican food
77 6/? + + Unknowm
24 8/05 + + Unknown
g 8/12 + Unknown
26 10/18 + + Chicken
15 7/08 + + Beef
28 10/? + Multiple vehicles
3 4/01 + Unknown
15 6/22 + Multiple vehicles
14 8/02 + + Shellfish
37 6/22 + + + Beef
37 7/25 + Beef
6 11/10 + + Unknown
6 11/7 Unknown
48 5/28 + + + Turkey
22 5/31 + + Ice Cream
7 10/19 + + Multiple vehicles
11 6/22 + Unknown
4 10/27 + Unknown
k] 10/30 + Unknown
18 5/13 + Baked foods
16 9/10 + Other salad
18 10/12 + + Unknown
8 5/22 + Unkniown
55 6/20 + Turkey
54 7/12 + + Other salad
60 7/29 + Chicken
18 8/11 + Unknown
30 1/24 + + Unknown
47 7/29 + + Beef
13 11/08 + Multiple vehicles
74 12/25 + + Egg nog
321 1/? + + Cheese
7 3/21 + Milk
86 4/18 + Unknown
19 6/07 + Beef
39 8/01 + Multiple vehicles
4 /11 + Beef
4 9/25 + + Beef
13 12/06 + + Unknown
55 12/10 + + Unknown
120 10/03 + + Pork
11 9/30 + Unknown
26 5/28 + + + Shellfish
48 7/20 + Beef
37 7/25 + Beef
14 8/29 + Multiple vehicles
3 9/25 + + Beef
11 9/27 + Beef
152 11/27 + + Turkey
2 2/28 + + Unknown
31 3/14 + + Unknown
19 6/07 + + Turkey

22

Location Where
Food Mishandled
and Eaten

Restaurant
Restaurant
Regtaurant
Restaurant
Restaurant
Restaurant
Restaurant
Other

Restaurant

Private home
Private home
Restaurant
Restaurant
Restaurant
Camp

Other
Restaurant
Restaurant
Other
Private home
Cafeteria
Church

Other
Restaurant
Unknown
Sehool
Church
Private home
Private home
Private home
Private home
Other

Other

Other
Private home
School

Other

Picnic

Other

School

Other
Private home

-Other

Private home
Private home
Restaurant
Restaurant
Restaurant
Private home
School

Other

School

Other

Other
Restaurant
Other

Other

Picnic
Private home
Other
Restaurant
Private home
Restaurant
Private home



Etiology
Salmonella (Cont'd)

typhigurium
typhi

drypool, ohioc
chester, havana,
‘tennessee
anatum
enteritidis

szint-paul
dublin

ltajes|wn|en

jent )| v

Shigella

S+ flexneri
Group D
flexneri
sonnel
‘sonnei
flexneri
‘sonnel
sonnel
roup D

|n[wln|t|n|n
i el s
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Staphylococcus aureus

State

Tennessee
Texasg
Texas

Vermont
Vermont
Virginia
Virginia
Washington
Guam

New York City
New York City

California
Colorado
Connecticut
Florida
Georgila
Minnesota
Virginia
Virginia
Washington

Alabama
Alabawa
Alabama
Arizona
Arkansas
California
California
Connecticut
Connecticut
Connecticut
Florida
Florida
Florida
Georgia
Tllinois
Indiana
Kansas
Maine
Maryland
Montana
Nevada

New York
New York
New York
New York
Hew York
New York

North Carolina

Ohio
Chio
Ohio
Pennsylvania
Rhode Island

South Carolina

Tennessee
Tennessee
Texas
Texas
Vermont
Washington
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Number Date Lab Data
of of Food-
Cages Onset Patient Vehicle Handler Vehicle
181 4/01 + + Turkey
78 8/18 + + Beef
12 11/02 + + Unknown
47 9/01 + + + Beef
30 10/21 + + Chicken
12 7/02 + + Unknown
211 12/09 + + Mexican food
17 1/01 + + Milk
20 11/23 + Unknown
2 8/08 + + Unknown
4 11/08 + Unknown
7 6/14 + + Unknown
20 11/7 + Potato salad
23 10/20 + + Other salad
119 9/14 + Unknown
76 10/13 + + Unknown
32 10/12 + + Chicken
14 2/28 + + Unknown
42 9/28 + + Potato salad
18 9/28 + Unknown
145 2/26 + Unknown
18 8/16 + Ice Cream
16 8/31 + + Multiple vehicles
116 5/15 + + Turkey
8 10/29 + o+ Beef
1000 11/04 + Milk
40 12/23 + + P, F, + Egg salad
28 8/24 + + Baked foods
2 8/30 + + Baked foods
20 8/30 + + Baked foods
182 5/20 + + + Other salad
22 10/06 + Unknowm
101 12/08 + + Turkey
42 8/28 + Pork
4 11/15 + Ham
2 5/06 + Fruit or vegetables
100 6/09 + Unknown
11 8/02 + + Ham
3 2/01 + + Unknown
5 12/20 + Vennison
&1 7/12 + + + Ham
16 5/02 + + Cheese
12 7/16 + Baked foods
5 7/17 + Beef
9 B/30 + Baked focds
22 8/30 + Baked foods
2 11/25 + Sausage
339 7/25 + + + Ham
13+ 8/09 + + Ham
2 10/17 + Pork
3 12/03 + + Other fish
11 5/10 + + Ham
7 10/09 + Baked foods
30 11/16 + Beef
14 7/13 + + + Ham
120 11/08 + + + Turkey
155 12/17 + + Turkey
33 12/18 + Ham
23 8/05 + Unknown
21 12/22 + + Chicken

Location Where
Food Misbandled
and Eaten

School
Private home
Private home

Other

Other

Camp

School
Private home
Other
Restaurant
Restaurant

Restaurant
Other
Restaurant
Other
School
Church
Restaurant
School
Private home

School
Picnic
Picnic
School
Restaurant
School
School
Private home
Private home
Private home
School
Restaurant
Other
Restaurant
Private home
Private home
Restaurant
Private home
Private home
Private home
Other

School
Private home
Restaurant
Private home
Private home
Private home
Other

Picnic
Private home
Private home
Private home
School

Other
Restaurant
Church
School
Sehool
Church
Private home



Number Date Lab Data Location Where

of of Food- Food Mishandled
Eticlogy State Capes Onset Patient Vehicle Handler Vehicle and Eaten
Staphylococcus aureus (Cont 'd)
Wisconsin 22 7/12 + + + Chicken Other
New York City 146 1/17 + + Other salad Other
New York City 12 8/02 + Chicken Private home
New York City 11 12/09 P, F, + Egg salad Other
Streptococcus
Group A Maine 7 7/29 + Unknown Restaurant
Group A Oregon 300 5/11 + + Unknown Other
Group D California 24 9/11 + Fruit or vegetahbles Other
Vibrios
V. cholerae non-01 Florida 4 11/09 + Shellfish Other
V. parahaemolyticus Arizona 2 2/19 + Unknown Regtaurant
V. parahaemolyticus Rhode Island 11 2/07 + Unknown Other
Yersinia enterocolitica
New York 239 7/02 + + + Multiple vehicles Camp
Washington 87 12/16 + + Fruit or vegetables Private home
CHEMICAL
Ciguatera
Florida 3 2/04 Other fish Restaurant
Florida 5 2/11 Other fish Restaurant
Louisiana 6 10/01 Tuna Other
Washington 2 11/17 Other fish Other
Virgin Islands 69 2/25 + Other fish Other
Puerto Rico 15 3/27 Other fish Unknown
Puerto Rico 15 3/28 + Othet fish Private home
Puerto Rico 16 4 /04 Other fish Unknown
Puerto Rico 4 5/09 Other fish Unknown
Puerto Rico 5 6/04 Other fish Unknown
Puerto Rico 4 6/14 Other fish Unknown
Puerte Rico 2 6/24 Other fish Unknown
Puerto Rico 3 6/30 Other fish Unknown
Puerto Rico 1 8/13 Other fish Private home
Puerto Rico 2 11/05 Other- fish Private home
HBeavy metals
Copper Florida 3 /1 + Carbonated drink Restaurant
Copper Georgia 1 5/28 + Carbonated drink Other
Monosodium glutamate
Washington 2 /2y Chinese food Restaurant
New York City b 911 b Fried rice Restaurant
Mushroom poisoning
Unknown California 1 7/12 Mushrooms Other
Russula emetica California 6 11/3¢0 + Mushrooms Private home
amanita phalloides California 2 12/27 + Mushrooms Private home
Amanita phalleides California 2 12/2 Mushrooms Other
Amanita phalloides California 2 12/7 Mushrooms Other
Amanita virosa New Jersey 2 9/30 + Mushrooms Private home
Amanita virosa New York 3 9/19 + Mushrooms Private home
Amanita wuscaria New York 1 9/27 + Mushrooms Private home
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Number Date Lab Data Location Where
of of Food— Food Mishandled

Etiology State Cases Onget Patient Vehicle Handler Vehicle and Eaten
Mushroom poisoning (Cont'd)
Clitocybe illudens New York 1 9/04 + Mushrooms Private home
Unknown New York 2 9/28 + Mughrooms Private home
Galerina Sp Washington 3 12/17 + Mushrooms Private home
Scombrotoxin

Arizona 3 9/17 Mahi-mahi Restauvrant

California 2 3/04 + Mahi-mahi Private home

California 13 8/05 + Other fish Other

Maine 38 7/31 Tuna Camp

New York 3 7/29 + Tuna Private bome

New York 2 7/29 + Tuna Private home

Virginia 6 7/14 + Tuna Restaurant
Qther chemical
Marijuana California 9 7/10 + Baked foods Private home
Jimson weed California 2 /7 Other food Unknown
Cleaning agent Minnesota 6 1/09 + Other salad School
Sodium hydroxide Minnesota 1 2/25 + Other food Restaurant
Alkaloids Minnesota 1 12/10 + Frult or vegetables Private home
Phenolphthalein New York 6 7/25 + Baked foods Other
Calcium chleride New York 1 8/31 + Ice cream Cafeteria
Xylene, acetone New York 1 11/30 + Other food Private home
Detergent New York 1 12/02 Ice cream Private home
Possible LSD Pennsylvania 10 2/26 + Baked foods Schoo?
Marijuana Utah 4 6/19 + Baked foods Other
Trisodium phosphate Washington 2 8/14 + Other food Restaurant
Unknown Washington 1 9/21 Nondafry beverage Other
Ant imony Wyoming 30 6/12 + + Other food Church
PARASITIC
Giardia lamblia

New Jersey 61 7716 + Other salad Other
Trichinella spiralis

Connecticut 9 ) 2/03 + + Sausage Private home

Connecticut 6 3/28 4 Sausage Private home

New York 2 5/02 + Unknown Restaurant

Pennsylvania 8 6/29 + Beef Private home

Rhode Island 24 11/11 + Pork Private home

Rhode Island 13 12/08 + Pork Private home

New York City 8 11/04 + - Sausage Private home
VIRAL
Hepatitis A

Florida 9 7407 Multiple vehicles  Unknown

New Jersey 55 6/07 + + Unknown Regtaurant

New York 38 10/21 + + Multiple vehicles Cafeteria

Virginia 10 3/14 + i Multiple vehicles Other

Washington 13 2/15 + + Unknown Other

Washington 3 11/26 + - Unknown Restaurant

UNKNOWN

A line listing of outbreaks of unknown etiology may be obtained by writing to the Enteric Diseases Branch,
Bacterial Diseases Divigion, Center for Infectious Diseases, Centers for Disease Centrol, Atlanta, Georgia 30333.
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I. Selected Foodborne Outbreak Articles Taken From Morbidity and Mortality
Weekly Report, 1981

Muitistate Outbreak of Salmonellosis Caused by Precoocked Roast Beef
MMWR 1981;30:391-392

In the first week of August 1981, 3 outbreaks of salmonellosis that affected
more than 100 people in 3 northeastern states were reported to CDC. The first 2
outbreaks were traced to precooked roast beef from a Philadelphia meat processing
plant, and the third to delicatessen-style sliced sandwich meat served at a hospital
cafeteria in Philadelphia. Some of these meat slices were of the precooked roast
beef processed in the Pennsylvania plant.

The first outbreak followed a wedding reception held on July 25 at Claymont,
Delaware, attended by approximately 150 people, mostly residents of Delaware County,
Pennsylvania. Of the 58 persons contacted for interview, 37 had had diarrhea.
S8almonella group B was isolated from the stools of 13 patients (11 8. chester, 2 S.
typhimnrium). Illness was significantly assoclated with eating precooked roast beef
at the reception (p<0.001, Chi-square). None of the meat served at the reception
was available for culturing.

The second outbreak followed a wedding reception held on July 25 in southern New
Jersey, 47 of 92 persons who attended became 111, and illness was again associated
with eating precooked roast beef (p=0.0025, Fisher exact test, 2-tailed). Salmonella
was lsolated from 18 of 20 stool cultures (17 S. typhimurium, 1 S. newport). S.
typhimurium and S. johannesburg were isolated from an opened package of precooked
roast beef provided by the caterer of the reception. Another unopened package of
the same brand from the same caterer contained 8. typhimurium, S. newport, and 5.
anatum.

The third outbreak, which occurred in a Philadelphia hospital, was first recog-
nized on July 24 after 2 patients had severe diarrhea. Subsequent investigation
revealed 42 cases of diarrheal illness between July 20 and August 11, S$ix of the
persons involved were patients, and 36 were hospital employees. Salmonella group B
was isolated from stools from 18 persons (including 4 patients); Salmonella group
Co was isolated from 1 employee. Salmonella group B was isolated from 5 of 71
asymptomatic dietary and nursing staff in a stool-culture survey. Preliminary
analysis of a case~control study demonstrated an assoclatlon between illness and
eating sandwich-meat slices served at the hospital cafeteria (p<0.001, Mantel-
Haenszel for variable number of controls per case). The meat slices included the
same brand of precooked roast beef involved in the other outbreaks. Some of the
infected persons had not eaten the beef; the other meats may have been contaminated
by it. The suspected beef samples were not available for culture, but Salmonella
group B was recovered from meat drippings in a tray containing remnants of meat from
the cafeteria delicatessen.

On August 5, the U.S. Department of Agriculture asked the Philadelphia producer
to temporarily halt further distribution of the implicated beef. §. typhimurium was
isolated from 1 of 64 specimens tested by the USDA. Assessment of the internal
temperature of these products by the protein coagulase test showed that the core
temperature ranged from 130 F-152 F, +5° (54.4 C-66.7 C +2.8°). On August 10, the
USDA issued a recall order of all precooked roast beef that had been processed by
the Philadelphia company before August 6, 1981.

The precoocked roast beef from this company is distributed under 6 brand names
(Joy, Lapin, Allied Farms, Big Apple, Twin Brothers, Vincent Giordano) to 77 distri-
butors in Philadelphia, Harrisburg, and Chester, Pennsylvania; Rochester and
Brooklyn, New York; and Washington, DC.

Editorial Note: This is the first reported multistate outbreak of salmonellosis
attributable to commercially produced precocked roast beef in 4 years. Until 1977,
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this problem had occurred frequently, particularly in the Northeast (1-4). 1In 1977,
when multiple outbreaks of the disease involving several meat-processing companies
were reported from Connecticut, Georgia, New York, New Jersey, Pennsylvania, and
Virginia, the USDA instituted regulations requiring that raw beef be cooked until
heated throughout to at least 145 F (62.8 C) (5).

The outbreaks reported here may have resulted from failure to achieve the
required minimum temperature, as indicated by the USDA study. Also, recent evidence
shows that under certain conditions even heating raw meat to 145 F (62.8 C) may not
produce a completely Salmonella-free product (6). Further studies on the survival
of Salmonella in raw beef may be indicated.
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Typhoid Fever -~- San Antonio, Texas, 1981
MMWR 1981;30:540,545-6

In the period August 16-~October 15, 1981, 72 cases of typhoid fever were reported
in the San Antonio Metropolitan Health District. The annual number of such cases in
the last 30 years has ranged from O to 6 in this city.

The mean age of patients was 19 years (range 1-60); 42 were women and 30 men.
Seventy-one were Hispanic and 58 lived on the predominantly Hispanic Westside of San
Antonio. An initial investigation revealed no common sources or exposure. All
patients had used water only from the municipal system and the city had reported no
recent breaks in water lines for the area where most patients lived. Dates of onset
ranged over 6 weeks with no single peak (Figure 1). A questionnaire was adminis-
tered to the first 25 patients in a search for common foods or common~food sources.
Analysis revealed 4 potential sources: snowcones from street vendors, food from
either of 2 popular Westside fast-food establishments, and food from a specific
tortilla molino (mill). A follow-up case-control study was performed. Two
controls, matched for age, sex, and neighborhood of residence, were selected for
each case. The only variable that demonstrated significance in the case-control
study was the consumption of food from the tortilla molino (p<.00001). The 2 items
purchased most commonly by patients were corn tortillas and barbacoa {(a Mexican
barbecue made of steamed cow head). The molino was closed to the public on
September 27; it was reopened on October 8 after meeting local health department
sanitation regulations. Stool specimens from all 31 employees were cultured for
Salmonella typhi, and serum specimens were assayed for antibodies to S. typhi. A
stool culture from 1 employee yielded 8. typhi, and serum specimens from 3 employees
(including the culture-positive individual) showed an elevated antibody titer to the
Vi antigen of S. typhi. None of the 3 reported a history of typhoid vaccination.
Cultures of surface areas and food specimens did not yield S. typhi, although
gram—negative bacteria were isolated from barbacoa at all levels of preparation.



Fig.1 TYPHOID FEVER CASES, BY DATE OF ONSET, SAN ANTONIO, TEXAS, (98]
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Barbacoa is salted, unspiced cow head cooked overnight under steam pressure.
Meat from the cow head is deboned manually by employees not wearing gloves and is
held in a container or a heated grill at 160 F-175 F (71.1 C-79.4 C). It is sold im
1-2 pound portions. Corn tortillas are prepared from corn kernels mixed with a lime
slurry (to remove cuticles). The mixture is cooled, washed, and ground into masa
(meal), which is shaped manually into tortillas. The tortillas are heated for
approximately 2 minutes on rollers warmed by gas jets and are then sorted manually
by employees. The employee whose stool culture was positive for S. typhi worked at
several locations in the molino including those where barbacoa is deboned and where
corn tortillas are shaped and handled. It was not possible without long-term
follow-up cultures to determine whether the employee was acutely infected or was a
chronic carrier.

All S. typhi isolates in specimens from patients were sensitive to chlorampheni-
col and amplcillin as assayed by hospital laboratories. CDC identified S. typhi in
specimens from patients and from the employee suspected of being the carrier, as
phage type degraded Vi appreaching B.

Editorial Note: In 1980, about 500 cases of typhoid fever were reported to CDC.
The mean number of cases per year over the preceding 5 years was 405 (1). Of the
cases reported in detail to CDC between 1977 and 1979, 637% were acquired in foreign
countries, and 377% were acquired domestically. During this time period, only 25% of
the domestic cases were associated with outbreaks. The last major common—source
outbreak in the United States occurred in Dade County, Florida, in 1973, when over
300 of 1,600 exposed workers at a migrant labor camp had typhoid fever (2).

Routine culturing of food handlers is not recommended as previously described

(3).
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Outbreak of Illness due to Clostridium perfringens -- California
MMWR 1981;30:171-2

On January 14, 1981, health department officials were notified of a foodborne
outbreak associated with a "Meals on Wheels" program for senior citizens in
Victorville, Califeornia. Persons who became ill had had dinner delivered to their
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homes between 11:00 AM and 12:30 PM on January 13. Thirty-nine of the 41 persons
who had received the suspected meals were interviewed. Twenty-three (59%Z) had had
symptoms, including diarrhea (91%), abdominal cramps (747%), nausea (357%), vomiting
(22%), fever (9%), and headache (4%). The mean incubation period was 8.7 hours,
with a range of 1-16 hours. Two patients required hospitalization. All patients
recovered within 6 days, with the median duration of illness being 12 hours.

Chicken was implicated as the vehicle of transmission in terms of food-specific
attack rates (p=0.037, Fisher exact test, 2-tailed). Food handlers for the catering
service reported thinking that the chicken might be spoiled because of its unpleasant
odor during heating. An attempt was then made to recall the catering trucks, but 41
of the suspected meals had already been delivered. Further questioning revealed
that the chicken had been cooked 6 days earlier, frozem, thawed on January 11, held
refrigerated, and reheated on a steam table on Jjanuary 13. The manner in which the
chicken had been prepared and the timing of the onset of symptoms led investigators
to suspect Clostridium perfringens-associated food poisoning. Laboratory tests of
the chicken showed that it contained'C. perfringens (>10 organisms/gram).

Editorial Note: Between 1975 and 1979, 57 outbreaks (3,223 cases) of foodborne
illness associated with C. perfringens were reported to CDC, making C. perfringens
the third most common bacterial pathogen (after Salmonella and Staphylococcus)
implicated in cases of foodborne disease. The most common vehicles in C.
perfringens—-associated outbreaks were beef and beef products; turkey was the next
most common.

C. perfringens is widely distributed in the envirvonment and is frequently
isolated from the intestinal tract of animals and humans (1). Some strains produce
heat-resistant spores that are not destroyed by cooking but may germinate and
multiply if food is held at a warm temperature (optimally in the range of 109-117 F,
42.8-47.2 C) for a period of hours (2). The organism is demanding in its nutritional
needs, requiring 13-14 amino acids and 5-6 growth factors for multiplication; these
nutritional requirements may account for the frequent association of such outbreaks
with high-protein foods.

C. perfringens can be confirmed as the causative agent of an outbreak of food-
borne disease by culturing the same serotype from both epidemiologically incriminated
food and stool specimens of ill individuals, isolating the same serotype from stecol
specimens of ill individuals but not of controls, or identifying >10 organisms
per gram from epidemiclogically implicated food.
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Raw-Milk—Associated Illness —— Oregon, California
MMWR 1981;309:90-92,97 3 5

Raw milk has recently been assoclated with cases of campylobacteriosis in Oregon
and salmonellosis in California.

Oregon: 1In the period December 22, 1980-February 20, 1981, S counties in Oregon
reported a total of 91 stool isolates of Campylobacter jejuni from persouns with
diarrhea. Of these 91 persoms, 52 (57%) gave a history of having consumed raw milk
before onset of illness. 1In the households of these 52 index patients, 76 other
household members also drank raw milk; 25 (33%) of these persons developed diarrhea.

Of 19 members of these households who did not drink raw milk, none had diarrhea
(p=. 005) .
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To test the hypothesis that raw milk was the vehicle of transmission, 2
case—control studies were performed. In the first study, 70 control households in 1
county were selected randomly from a local telephone book. Fifty-seven (8l%) of
these households were contacted and interviewed. One of these households gave a
history of consuming a specific brand of raw milk in the previous 2 months compared
wlth 11 of 15 case households (p<.0001). In the control household in which this
same brand of raw milk was consumed, the 3 members who drank 1t became i1l but the 3
who did not remained well. No significant association was found between developing
Campylobacter diarrhea and exposure to sick pets, live poultry, livestock, raw eggs,
raw meat, untreated surface water, other individuals with diarrheal illness outside
the household, or history of foreign travel in the previous 2 months. 1In the second
case—control study, age-matched controls were selected for 28 cases. In 15 matched
pairs, the patient drank the same brand of raw milk as was implicated in the other
study, and the control drank no raw milk. In no instance did a patient not drink
the implicated brand of raw milk and a comtreol drink it (p<.001).

California: On January 23, 1981, the California State Department of Food and
Agriculture (DFA) requested that the State Department of Health Services (DHS) order
the removal from sale of certified, raw, whole milk from a single California dairy
after the DFA Laboratory recovered Salmonella saint-paul from bottled milk coded Jan
25C, Independently, the San Diego County Health Department Laboratory recovered the
same sgerotype from an opened milk container of the same code brought in by an ill
consumer. That laboratory had also recovered S. saint-paul from a 4 1/2-month-old
infant who became ill within 2 weeks of starting on this dairy's certified raw milk;
the infant had been breast—fed for the previous 4 months. On February 13, the DFA
requested that the DHS order the removal from the market of milk coded Feb 17A, 184,
and 194 after both the DFA Laboratory and the Los Angeles County Milk Commission
Laboratory~-which regulates the dairy—-recovered Salmonella organisms from milk
coded 174, —

The Food and Drug Administration (FDA) cultured the implicated dairy's raw milk,
obtained from retail shelves in Nevada, and found Salmonella Group B organisms in
milk coded Feb 18A.

This dairy's raw milk, which is certified by the American Association of Medical
Milk Commissions, was implicated in outbreaks of S. dublin in 1958, 1964, and 1971-
1975 (3,4). It has also been implicated in sporadic cases of campylobacteriosis
(4). Of the 12 different serotypes of Salmonella that have been isclated from the
dairy's milk (S. agona, S. cerro, S. dublin, S. infantis, S. kentucky, S. 1lille, S.
meleagridis, S. montevideo, S. newiqgﬁon, S. saint—paul S. tthimurium, S.
worthington) only 8. dublin has been epidEmiologically linked to human disease (3).

Editorial Note: An analysis of S. dublin cases in the United States in 1979 and
1980 from 17 states (excluding California and Oregon) showed that 11 of 32 patients
gave a history of raw milk ingestion. Milk from many different dairies was
involved. Unlike tuberculosis and brucellosis, which can be eliminated from dairy
herds by adequate precautions, Salmonella infections of milking herds continue to
occur. Since up to 10Z of healthy cattle may carry S. dublin (3), Salmonella
contamination of unpasteurized milk can be a persistant problem, even in dairies
that follow the procedures recommended by the American Association of Medical Milk
Commissions, a private organization.

The association of Campylobacter infections with the use of unpasteurized milk
has been documented in the United States and England (4-7). In each outbreak that
was investigated, milk was either Iimproperly pasteurized or used in an unpasteurized
form. Although up to 60% of healthy cattle excrete Campylobacter in their feces,
these organisms are eliminated from milk by pasteurization.

Present technology cannot produce raw milk (including that listed as certified)
that can be assured to be free of pathogens; only with pasteurization is there this
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assurance. The U.S5. Animal Health Association, the National Asscociation of State
Public Health Veterinarians, the Conference of State and Territorial Epidemiologists,
the American Academy of Pedlatrics, and the House of Delegates of the American
Veterinary Medical Association have adopted policy statements that milk for human
consumption should be pasteurized.
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Common~Source Outbreaks of Trichinosis -- New York City, Rhode Island
MMWR 1982;31:161-164

Forty—six cases of trichinosis including 1 death were diagnosed in the period
November-December 1981 in 3 common-source outbreaks reported from New York City and
Rhode Island. All 3 outbreaks were associated with eating pork from hogs purchased
directly from farms and prepared in ethnic dishes calling for raw or partially
cooked pork.

New York City: Eilght cases of trichinosis were reported to the New York City
Department of Health from 2 Brooklyn hospitals on November 16, 1981. The patients
were members of 3 related families of Italian heritage. A ninth case was subsequent-
ly diagnosed in the course of the investigation. One patient died. The outbreak
appeared to be associated with eating dried, homemade pork sausage.

The index patient, a 55-year-old woman, had onset of symptoms on November 4,
1981, 10 days after eating some of the pork sausage. Her initial symptoms included
nausea, vomiting, diarrhea, myalgia, and abdominal pain. When she became febrile,
she was hospitalized. By the nineteenth day of hospitalization, the patient had
developed bronchopneumonia, pulmonary edema, paralytic ileus, and motor paralysis;
she died the same day. Autopsy findings revealed bronchopneumonia, pulmonary artery
thrombosis, pulmonary edema, mild cardiomegaly and chronic myocarditis, hepatomegaly,
and renal vein thrombosis. WNo Trichinella larvae were identified in the brain,
although fresh thromboses were noted in blood vessels. Multiple muscle samples were
positive for Trichinella. v

The other 8 patients had eaten dried, uncooked, or lightly fried sausage omn 2
occasions, November 4 and 1l. Onset of symptoms ranged from 2 to 13 days after
eating the initial serving of sausage. Of the symptoms commonly associated with
clinical trichinosis, all patients had fever (temperatures ranging from 37.9 C to
39.1 C (100.2 F to 102.4 F)), periorbital edema, and muscle pain. Six of 8 patients
had abdominal pain; 5 of 8 had diarrhea. Two patients reported headache, and 2 had
subconjunctival hemorrhages. Most patients received oral or intravenous steroid
therapy; at least 2 also received thiabendazole. Laboratory studies revealed that
all of the 8 patients whose blood was examined had ecsinophilia (range 4%-57%). Six
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of 7 patients whose specimens were tested for antibody to Trichinella by the
bentonite flocculation (BF) test had titers compatible with recent infection (>10),
and 3 patients from whom additional specimens were tested approximately 7 weeks
after onset of symptoms had a ? 4-fold rise in titer to Trichinella.

Interviews with family wembers revealed that the sausage had been prepared from
a pig purchased and slaughtered at a farm in Green County, New York. Two other pigs
kept at the farm over the past year had been slaughtered for consumption by the farm
owner. The carcass of the pig that had been purchased was brought to New York City,
where it was hung and dried indoors for 2 days; the carcass was then butchered, and
sausages were prepared and hung to dry for another 10 days. The sausages were then
eaten raw by 8 patients. The ninth patient fried the sausage lightly before eating
it. Samples of sausage were examined by the hospital pathologist, who identified
multiple encysted larvae of T. spiralis.

Sausage prepared by the farmer with meat from the other 2 pigs was examined at
the Animal Parasitology Institute, United States Department of Agriculture (uspa),
and found to contain Trichinella. The farmer insisted that the pigs had been fed
only grains. However, the farmer went hunting frequently and fed portions of killed
game to pet dogs. It was not known whether the pigs had also eaten portions of such
meat.

Rhode Island: On November 23, 1981, the Rhode Island Department of Health was
notified by the Indochinese Unit of the State Department of Social and Rehabili-
tative Services of an outbreak in that state. A group of Kampuchean refugees were
experiencing swollen eyes, myalgla, and fever; several had been hospitalized. The
symptoms plus eosinophilia and elevated creatinine phosphokinase (CPK) levels
suggested trichinosis; this diagnosis was confirmed on the basis of findings from a
muscle biopsy performed on 1 hospitalized patient. An investigation begun November
24 showed that on October 15, 11 Kampuchean families had shared a meal in the home
of 1 family. The main dish was spiced, boiled meat and viscera of a pig that had
been purchased the same day from a local farm. Forty-nine family members reported
eating the pork either at that meal or subsequently at their homes. Between
November 11 and 28, 26 persons became ill with signs and symptoms that included
fever and either myalgia or periorbital edema. Trichinosis was confirmed for 24 of
the 26 ill perscns on the basis of positive BF titers (ranging from 5 to 640)
measured in serum specimens obtained between 48 and 75 days after the shared meal.
The other 23 asymptomatic family members were negative for Trichinella antibodies.
Five of the most severely ill persons were hospitalized; serum CPK values for these
patients ranged from 544 to 7,360 International Units (IU). Of the 24 trichinosis
patients, who ranged in age from 2 to 66 years, 15 were male. All symptomatic
individuals recovered without specific therapy. Staff of the Animal Parasitology
Institute, USDA, investigated the farm from which the implicated pig had been
obtained. The farmer stated that he only kept a few pigs at a time and that they
were not fed-garbage. A land-fill dump was located approximately 2 miles from the
farm. Four hogs purchased from the farmer were killed, and the tissues were
examined by direct microscopy and digestion of tissues. Blood samples were taken
from 5 other pigs for serologic tests. All tissues and serum specimens were
negative for Trichinella in these tests. Thirty—two rats trapped and killed on the
farm were negative for Trichinella larva.

A second outbreak occurred in Rhode Island in early December 1981. The Rhode
Island Department of Health was notified by staff at a hospital emergency room of a
group of Laotian refugees with trichinosis-like illness. Investigation revealed
that on November 24, 30 members of 4 extended families had shared a meal that
included raw pork from a pig purchased at the same farm involved in the first Rhode
Island outbreak discussed above. Between December 10 and 29, 13 of these 31 persons
became ill with signs and symptoms including fever, periorbital edema, myalgia,
eosinophilia ( greater than or equal to 10%)}, and elevated serum CPK levels (>250
IU). Four patients were hospitalized, and T. spiralis larvae were identified in
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material from muscle biopsies performed on 2 women, ages 22 and 33 years. The
patients ranged in age from 7 to 66 years, and 8 of the 13 were male. All recovered.
Single or paired-serum specimens obtained from 4 patients and from 4 exposed but
asymptomatic persons were sent to CDC for BF testing. All 4 patients and 3 of the 4
asymptomatic persons had single titers of > 40 and/or a 4-fold rise in titer between
acute— and convalescent-phase specimens. X'sample of pork from the implicated meal
was examined at CDC in an artificial digestion procedure and revealed a low concen-
tration of T. spiralis larvae.

Intensive efforts were made to educate Indochinese families in Rhode Island
about the need to cook pork adequately. All state health—care providers and social
service agencies were requested to emphasize this recommendation to their refugee
populations.

Editorial Note: Trichinosis remains a public health problem in the United States
primarily because the infection is enzootic in domestic swine. Surveillance
indicates that in 75% of cases for which a probable source is identified, a pork
product is incriminated as the source of infection and that ground beef~-probably
adulterated with pork--accounts for some of the other 25% (1-3). Since 1947, when
the Public Health Service began collecting data on cases reported from all the
states, the annual incidence of reported human cases has declined from 300-400
cases/year to <150, Since 1966, the annual number of reported cases appears to have
stabilized at 100~150, with an average of 1 death/year (1). Factors that have
accounted for the decline in the number of humans infected include: 1) state laws
that (although directed at preventing other diseases by prohibiting the feeding of
raw garbage to swine) have reduced trichinosis in swine; 2) widespread commercial
and home freezing of pork, which kills Trichinae; 3) consumer awareness of the need
to cook pork products adequately; and 4) a national trend to consume more beef than
pork.

Trichinosis has occurred most frequently among members of ethnic groups who
enjoy eating raw pork (3-4). It has been observed that some outbreaks have occurred
among new immigrants who apparently did not understand the need to cook, freeze, or
otherwise treat American pork thoroughly in order to kill Trichinella larvae. As
evidenced by the 2 outbreaks in Rhode Island discussed above, certain groups among
the culturally diverse refugees from Southeast Asia must be included in the group at
high risk of acquiring trichinosis. Identifying citizens of European ancestry and
recent immigrants who belong to ethnic groups that traditionally eat raw pork as
"high-risk groups” suggests these groups as targets for special health education as
an effort to reduce the potential for further outbreaks.

For approximately two—thirds of the reported cases of pork-associated trichi-
nosis, the incriminated item is a USDA-inspected pork product purchased at a local
supermarket or butcher shop (3). The outbreaks reported here are unusual in that
the pork was acquired directly from a farm. The most recent data on the prevalence
of Trichinella in commercially slaughtered swine indicate that approximately 1/1,000
carcasses is infected (5). However, feeding raw garbage to swine, a practice
prohibited by law in most states but difficult to enforce, and certain other
swine-management practices may result in higher infection rates. Therefore, the
rate of infection in hogs purchased directly from farms may be considerably higher. -
than in the 70-80 million hogs that pass through commercial channels each year.

Currently, the Animal Parasitology Imstitute, USDA, in collaboration with
investigators from the Pathobiology Depértment, University of Pennsylvania, are
conducting prevalence studies on hogs in garbage-fed and grain-fed operations in the
eastern United States; this study is designed to obtain a better understanding of
the roles that wildlife and the feeding of garbage play in Trichinella infection in
swine.
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Ciguatera Fish Poisoning -~ St. Croix, Virgin Islands of the United States
MMWR 1981;30:138-9

An outbreak of ciguatera (fish poisoning), involving at least 69 persoms
including 3 tourists, occurred at St. Croix, U.S. Virgin Islands, from February 25
through March 20, 198l. The increase in cases was first noted by the staff at
Charles Harwood Memorial Hospital, Christiansted, St. Croix (Figure 1); no increase
was noted at the clinic in Frederiksted on the other side of the island.

When the Virgin Islands Department

Fig.{ NUMBER OF EMERGENCY ROOM PATIENTS DIAGNOSED AS HAVING of Health conducted an initial investi-
CSrTaL 0, coame st iAo s ST areq | 82100, 20 of 21 patients were found to
ST. CROIX, U.S. VIRGIN ISLANDS, 198 have eaten red snapper in the 48-hour

period before onset of illness. The
[ wosprracizeo fish was traced to a fisherman who had
6] = landed catches of approximately 1,500
pounds on February 25 and 750 pounds
(predominantly snapper) on March 5.
127 The fish from the March 5 catch was
0 distributed to at least 5 restaurants
and was also sold by a local retailer
from the back of a truck. On March 16,
6- an embargo was placed on the sale of
any snapper remaining from this catch.

In a subsequent investigation
conducted with the assistance of CDC, a
— [ 11} 1 : total of 69 individuals were identified
7T 19 2t 23 25 27 13 5 7 9 11 13 15 17 13 2 Who had had ciguatera between

Fe8 s one pemice February 25 and March 20, Fifty-two
(75%) of these 69 individuals had eaten
red snapper; 4 had eaten grouper that was traced to the same 2 catches. Symptoms of
ill persons who ate red snapper included diarrhea (89% of patients), pain and
weakness in the lower extremities (81%), abdominal pain (72%), itching (70%),
paresthesias (55%), and vomiting (47%). The mean incubation period was 6.8 hours
(range 1/2-48 hours).

NUMBER

Editorial Note: Ciguatera is caused by eating fish containing a toxin thought to be
produced by the marine dinoflagellate Gambierdiscus toxicus (1). The toxin is
passed up the food chain and concentrated in large predacious fish (such as
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snapper). The ecologic factors that result in a high percentage of toxie fish in 1
locality or in a single catch are still not well understood.

The diagnosis of ciguatera is clinical, based on the characteristic combination
of gastrointestinal and neurologic symptoms (2). The disease is endemic in many
areas of the Caribbean and South Pacific; cases are also frequently reported from
south Florida (3) and Hawaii. Physicians treating patients who have a syndrome of
gastrointestinal symptoms followed by dysesthesias should consider the diagnosis of
ciguatera, and should ask about consumption of fish in or from these geographic
areas.
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Mushroom Poisoning Among Laotian Refugees ~— 1981
MMWR 1982;31:287-288

In the period December 1-3, 1981 7 Laotian refugees were seen at a Sonoma County
California hospital for apparent mushroom poisoning; 6 had nausea, vomiting,
diarrhea, dehydration, and elevated liver enzymes. All persons had eaten mushrooms
that were gathered and eaten on November 30, although 1 week earlier 20-30 Laotians
had eaten mushrooms gathered in the same area without incident. The incubation
period was variable, but most patilents experienced gastrointestinal distress within
8 hours. Three persons were treated in the intensive care unit, but all recovered
and were discharged within 7 days.

Several remaining cooked mushrooms were examined at Sonoma State University; all
but 1 were identified as Russula species. The remaining specimen could not be
identified, probably because of cooking. The mushrooms examined may not have been
representative of those actually consumed.

Laotians customarily gather wild mushrooms in their homeland and attempt to
identify poisonous species by boiling the mushrooms with rice; if the rice turns
red, the mushrooms are deemed poisonous. Because the Sonoma County mushrooms did
not cause a color reaction, it was assumed they were safe to eat.

Editorial Note: Mushroom poisoning can be produced by about 100 of the 2,000
species known. In the United States, mushrooms of the genera Amanita and Galerina
produce amanitins and phallotoxins, which are common causes of mushroom poisoning.
The most feared fungi are those that produce amanitin, which include the "deathcap”
Amanita phalloides. A. phalloides has become increasingly common in the San
Francisco bay region in recent years. The odor of fresh A. phalloides is similar to
raw potatoes. Symptoms generally begin 6-~24 hours after ingestion and may include
the explosive onset of violent abdominal pain, vomiting, diarrhea, hematuria, fever,
tachycardia, hypotension, rapid volume depletion, fluid and electrolyte imbalance,
and extreme thirst. After a short phase of improvement, hepatic, remal, and central
nervous system damage may ensue. The mortality rate is 50%, and those who recover
do so slowly. Treatment is supportive, and thioctic acid, charcoal hemoperfusion,
and vitamin C may be useful (1,2).

Other genera of mushrooms, including the Russula genus implicated in the
California outbreak, produce less lethal toxins. The Russula toxin has not been
identified, but it results in a shorter incubation period--1-2 hours--followed by
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minor gastrointestinal and parasympathetic symptoms and hallucinations (1). Russula
emetica can produce additional toxins, including muscarine.

Most cases of mushroom poisoning occur in late summer and early fall. Early
abundant rains and mild temperatures in northern California have produced a
profusion of mushrooms, some of which are poisonous. Nontoxic mushrooms may grow in
the same area with toxic ones, and even trained mycologists may confuse toxic
varieties with edible ones because of the extensive variations among species. There
are no simple tests to identify poisonous mushrooms and no safe ways to detoxify the
poisonous varieties. '

Identification of implicated mushrooms may be difficult if specimens have been
prepared and cooked. Since a variety of mushrooms may have been ingested in most
poisoning situations, reliance cannot be placed on the initial symptoms. Gastric
contents, stool, and mushroom samples may be assayed for toxins by radiocimmunocassay
(3).

The San Francisco Poison Control Center recommends routine administration of
ipecac after ingestion of any wild mushrooms of questionable identification. The
Infectious Disease Section offers its assistance in suspected mushroom poisoning,
and information is available from local mycologic societies, colleges, and poison
control centers.

In the last 5 years, 16 outbreaks involving 44 cases of mushroom poisoning were
reported to CDC; 23 cases were from California. In 1981 in California, 1 death in
Santa Cruz County and 2 in Marin County were attributed to mushroom peisoning.
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STATE AND TERRITORIAL EPIDEMIOLOGISTS AND STATE LABORATORY DIRECTORS
The State and Territorial Epidemioclogists are the key to all disease surveillance activities, and
their contributions to this report are gratefully acknowledged.
contributions are made by State Laboratory Directors.

State

Alabama
Alaska

Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia

Guam

Bawail

Idaho

Illinois
Indiana

Iowa

Kansas
Kentucky
Louisiana
Maine

Marshall Islande*
Maryland
Massachusetts
Michigan
Micronesia*
Minnesota
Mississippdl
Missouri
Montana
‘Mebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York State
New York City
North Carclina
North Dakota
Nerthern Mariana Islands*
Ohio

Oklahoma
Oregoen

Palau*
Pennsylvania
Puerto Rico
Rhode Island
South Caroclina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Virgin Islands
Washington
West Virginia
Wisconein
Wyoming

State Epidemiclogist

Wallace E. Birch, DVM

John P. Middaugh, MD

Richard L. Coppedge, MD, Acting
John Paul Lofgren, MD

Jemes Chin, MD

Stanley W. Fergugon, PhD
Vernon D. Loverde, MD

Donald R. Cowan, DDS

Martin E. Levy, MD

Jeffrey J. Sacks, MD, Acting
R. Kelth Sikes, DVM

Robert L. Haddock, DVM

Mona Bomgaars, MD, Acting
Charles D. Brokopp, DrPH
Byroen J. Francis, MD

Charles L. Barrett, MD
Laverne A, Wintermeyer, MD
Donald E. Wilecox, MD

M. Ward Hinds, MD

Charles T. Caraway, DVM
Kathleen F, Gensheimer, MD, Acting
Isao Kisino, MD

Ebenezer Israel, MD

Nicholas J. Fiumara, MD
Kenneth R. Wilcox, Jr., MD
Eliuel K., Pretrick, MO
Andrew G. Dean, MD

Wm. E. Riecken, Jr., MD

H. Denny Donnell, Jr., MD
John S. Anderson, MD, Acting
Paul A. Stoesz, MD

John H. Carr, MD, Acting
John M. Horan, MD

William E. Parkin, DVM
Jonathan M, Mann, MD

Richard Rothenberg, MD
Stephen M. Friedman, MD
Martin P. Hines, DVM

James L. Pearson, DrPH, Acting
Jose T. Villagomez, MO
Thomas J. Halpin, MD

Gregory R. Istre, MD, Acting
John A, Googins, MD

Anthony H. Polloi, MO, Acting
Charles W, Hays, MD

Antonio Hernandez, MD

Jason Weisfeld, MD, Acting
Richard L. Parker, DVM
Kenneth A. Senger

Robert H. Butcheson, Jr.,, MD
Charles R, Webb, Jr,, MD
Richard E. Johns, Jr., MD
Richard L. Vogt, MD

Grayson B. Miller, Jr., MD
John N. Lewis, MD

John M. Kobayashi, MD
Loretta E. Haddy, MS

Jeffrey P. Davis, MD

Harry C. Crawford, MD

*Formerly Trust Territory of the Pacific Islands

In addition, valuable

State Laboratory Director

James L, Holston, Jr., DrPP
Harry J. Colvin, PhD

Jon M, Counts, DrPH
Robert L. Forn

John M. Heslep, PhD

C. D. McGuire, PhD

Jesse Tucker, PhD

Mahadeo P. Verma, PhD
James B. Thomas, PhD, Acting
Eldert C. Hartwig, Jr., Scb
Frank M. Rumph, MD

Luis P. Flores

Albert I, Oda

D. W. Brock, DrPH

Harry C. Bostick

T. L. Eddleman

W. J. Bausler, Jr., PhD
Roger W, Carlson, PhD

B. F. Brown, MD

Henry Bradford, PhD
Philip W, Haines, DrPH
Vacant

J. Mehsen Joseph, PhR
George F. Grady, MD
George R, Anderson, DVM
Vacant

C. Dwayne Morse, DrPR

R. H. Andrews, MS

Elmer Spurrier, DrPH
Douglas Abbott, PhD

John Blosser

George Reynolds, MD

Mre. Veronica Stukas, Actinp
Bernard F. Taylor, PhD
Lorie Rughes, PhD

David 0. Carpenter, MD
Bernard Davidow, PhD
Mildred A. Kerbaugh

A. A. Gustafson

Vacant

Gary D. Davidson, DrPR
Garry McKee, PhD

Vacant

Vacant

Vern Pidcoe, DrPR

Jose L, Villamil

Reymond G. Lundgrem, PhD
Arthur F. DiSalvo, MD

A, Richard Melton, DrPH _
Michael W. Kimberly, DrPF
Charles E, Sweet, DrPF
Francis M. Urry, PhD
Dymitry Pomar, DVM

Frank W. Lambert, Jr., DrPH
Norbert Mantor, PhD

Jack Allard, PhD

John W. Brough, DrPR
Ronald Laessig, PhD
Donald T, Lee, PhD
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