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Laboratory-Confirmed Shigella Surveillance
Annual Summary, 2000

The Annual Summary contains surveillance data on reported laboratory-confirmed Shigella isolates in the United
States. The National Shigella Surveillance System collects reports of isolates of Shigella from every state in the United
States. This information is reported electronically through the Public Health Laboratory Information System (PHLIS)

by the State Public Health Laboratory Directors and State and Territorial Epidemiologists to the Foodborne and
Diarrheal Diseases Branch (FDDB) and the Biostatistics and Information Management Branch (BIMB) of the Division of

Bacterial and Mycotic Diseases in the National Center for Infectious Diseases.

The National Shigella Surveillance System is based on data collected by state and territorial public health laborato-
ries. Shigella isolates are submitted to the state public health laboratory by clinical diagnostic laboratories. The
state and territorial laboratories confirm the isolates as Shigella, perform subtyping, and submit the data for reportfing
through PHLIS. Unusual or untypable isolates are forwarded to the National Shigella Reference Laboratory at the
Centers for Disease Control and Prevention for further characterization or confirmation. These results are reported

back to the state laboratory, where they are reported to CDC through PHLIS.

The capture of isolates in the National Shigella Surveillance System is considered to be consistent. However,
some Shigella isolates may not be forwarded or reported fo state public health laboratories and therefore are
not captured. In addition, irespective of the surveillance system, many cases of Shigella illness are not reported
because the ill person does not seek medical care, the health-care provider does not obtain a specimen for
diagnosis or the laboratory does not perform culture for Shigella. The results of surveillance reported herein are

therefore substantial underestimates of the frue number of infections.

The number of isolates reported by state represents the state where laboratory confirmation and subtyping were
performed. In some instances, the reporting state is not the same as the state of residence of the person from
whom the isolate was obtained. For the Annual Summaries, duplicate records are deleted.

There are 4 major subgroups and 43 recognized serotypes of Shigella, shown in Table A below.

Table A. Subgroups, Serotypes and Subtypes of Shigella

Subgroups Serotypes and Subtypes

Group A: Shigella dysenteriae 15 serotypes (type 1 produces Shiga toxin)
Group B: Shigella flexneri 8 serotypes and 9 subtypes

Group C: Shigella boydii 19 serotypes

Group D: Shigella sonnei 1 serotype
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These subgroups and serotypes are differenfiated from one another by their biochemical traits (such as ability to

ferment mannitol) and anfigenic properties (Table B).

Table B. Classification of Shigella subgroups.

Carbohydrate fermentation
Species Group Serotypes Glucose Mannitol Lactose
S. dysenteriae A 15 + - -
S. flexneri B 8 + + -
S. boydii C 19 + + -
S.sonnei D 1 + + Late

Since there are no recognized environmental or animal reservoirs for Shigella, except higher primates, the isolates

reported herein are all from infected humans.

This report can be viewed online at www.cdc.gov/ncidod/dbmd/phlisdata/. Further information concerning data
described in this report can be obtained by contacting the Foodborne and Diarrheal Diseases Branch (404) 639-2206.
For further information concerning PHLIS, please contact the Biostatistics and Information Management Branch

(404) 639-1364.

The Surveillance Outbreak Detection Algorithm (SODA), developed by BIMB and FDDB, is a statistical algorithm
based on the National Surveillance Data. It is designed fo detect unusual clusters of Salmonella and Shigella
infection. SODA compares current Salmonella and Shigella isolates reported through PHLIS by subgroup or serotype
with a 5 year historical baseline for that subgroup or serotype for the specified fime period to detect unusual
increases from the baseline. Analyses can be conducted at state, regional, or national levels. Since 1996, SODA has
been implemented at CDC and selected state health departments. If you would like more information on SODA,

please call the PHLIS Helpdesk (404) 639-3365.

Annual Highlights for 2000

A total of 12,732 Shigella isolates were reported from public health laboratories in 50 states in 2000 (Table 1). This
represents a 26% decrease compared with 1990 and a 26% increase from 1999. The national rate of reported
Shigella isolates in 2000 was 4.5 per 100,000 population based on 2000 census population figures for the United

States.

Similar to previous years, Shigella was isolated frequently from children under 5 years of age, who accounted for
28.7% of all isolates. About 27.4% of all isolates came from persons aged 5-19 years, and 32.5% from persons aged
20-59, with declining numbers thereafter. The median age of patients by serogroup of the isolate is shown in Table
4. The distribution of Shigella isolates between the sexes was similar, with females accounting for 51.5% of persons

from whom Shigella was isolated. Gender differences were most notable in two age groups, 20-29 and 70-79 years,
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with higher percentages of isolates from females in both age groups, 64% and 64%, respectively. These estimates,
however, are not complete since lllinois, Louisiana and Maine do not report age of persons from whom Shigella
isolates are obtained. Age and sex data were obtained from California for the first fime in 2000. The frequency of
reported subgroups, and the frequency of reported serotypes within these groups for all Shigella isolates are shown
in Table 2. Of the 12,732 isolates, 5% were subgrouped. Trends of subgroups remained constant, with

S. sonnei accounting for the largest percentage of isolates (83.8%), followed by S.flexneri (14.3%), S. boydii (1.4%)
and S. dysenteriae (0.5%). Shigella isolate serotype frends by year are shown in Table 5. Over the past decade,
the number of isolates of Shigella boydii, dysteneriae and flexneri that were not identified as belonging fo a specific

serotype (and the rate of such unspecified isolates) has declined.

Shigella tfransmission occurs via the fecal-oral route. The majority of Shigella sonnei infections in the United States
occur in young children and are associated with crowding and poor personal hygiene. Daycare centers have
been implicated in many S. sonnei outbreaks (1). S. sonnei has also been fransmitted through unchlorinated wading
pools (2), interactive water fountains (3), food items such as parsley (4) and bean dip (5), and men who have sex
with men (MSM) (6). Until recently, the dominant subgroup causing illness among MSM was S. flexneri (7). However,

in a large outbreak among MSM in San Francisco, the dominant serotype was S. sonnei (6).

Geographic trends by region for S. sonnei isolates from 1986 to 2000 are illustrated in Figure 1. All regions except

New England and Mountain and Pacific regions exhibited increases in S. sonnei isolates from 1986 to 2000.
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TABLE 1

SHIGELLA SEROGROUPS REPORTED TO THE CDC

FOR 2000

RANK SPECIES NUMBER PERCENT
1 SONNEI 10134 79.6

2 FLEXNERI 1732 13.6

3 BOYDII 174 1.4

4 DYSENTERIAE 56 0.4
SUBTOTAL 12096 95.0

UNKNOWN 636 5.0

TOTAL 12732 100.0
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TABLE 2

NUMBER OF REPORTED ISOLATES OF SHIGELLA
SEROTYPES FOR 2000

RANK SEROTYPE
1 SONNEI
2 FLEXNERI UNSPECIFIED
3 FLEXNERI 2 UNSPECIFIED
4 FLEXNERI 1 UNSPECIFIED
5 FLEXNERI 2A
6 BOYDII UNSPECIFIED
7 FLEXNERI 3 UNSPECIFIED
8 FLEXNERI 4 UNSPECIFIED
9 FLEXNERI 6

10 FLEXNERI 3A

11 BOYDII 2

12 DYSENTERIAE UNSPECIFIED
13 FLEXNERI 4A

14 FLEXNERI 2B

15 FLEXNERI 5 UNSPECIFIED
16 BOYDII 1

17 BOYDII 4

18 FLEXNERI 1B

19 FLEXNERI VARIANT Y

20 DYSENTERIAE 1

21 FLEXNERI 3B

22 BOYDII 5

23 BOYDII 14

24 DYSENTERIAE 2

25 FLEXNERI 1A

26 BOYDII 6

27 DYSENTERIAE 4

28 FLEXNERI 3C

29 BOYDII 12

30 BOYDII 15

31 BOYDII 3

32 BOYDII 8

33 DYSENTERIAE 3

34 FLEXNERI VARIANT X

35 BOYDII 11

36 DYSENTERIAE 10

37 DYSENTERIAE 9

UNKNOWN

TOTAL

NUMBER

PERCENT

10134
850
250
140
100
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AGE AND SEX OF PERSONS FROM WHOM ISOLATES

TABLE 3

OF SHIGELLA WERE REPORTED FOR 2000

SEX
FEMALE MALE UNKNOWN TOTAL

AGEGROUP

<1 YR 109 126 17 252
1 TO 4 YRS 1600 1641 159 3400
5 TO 9 YRS 1221 1183 118 2522
10 TO 19 YRS 517 415 35 967
20 TO 29 YRS 841 468 33 1342
30 TO 39 YRS 641 756 30 1427
40 TO 49 YRS 410 512 15 937
50 TO 59 YRS 230 195 7 432
60 TO 69 YRS 102 91 2 195
70 TO 79 YRS 64 36 1 101
80+ YEARS 20 22 42
UNKNOWN AGE 457 387 271 1115
TOTAL 6212 5832 688 12732
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TABLE 3A

AGE AND SEX OF PERSONS FROM WHOM ISOLATES
OF BOYDII WERE REPORTED FOR 2000

SEX
FEMALE MALE UNKNOWN TOTAL

AGEGROUP

<1 YR 4 2 . 6
1 TO 4 YRS 23 14 . 37
5 TO 9 YRS 10 6 1 17
10 TO 19 YRS 11 3 1 15
20 TO 29 YRS 8 9 . 17
30 TO 39 YRS 14 13 . 27
40 TO 49 YRS 12 10 . 22
50 TO 59 YRS 3 6 . 9
60 TO 69 YRS 2 4 . 6
70 TO 79 YRS 1 2 . 3
80+ YEARS 1 2 . 3
UNKNOWN AGE 3 5 4 12
TOTAL 92 76 6 174
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TABLE 3B

AGE AND SEX OF PERSONS FROM WHOM ISOLATES
OF DYSENTERIAE WERE REPORTED FOR 2000

SEX
FEMALE MALE UNKNOWN TOTAL

AGEGROUP

1 TO 4 YRS 8 5 13
5 TO 9 YRS 4 5 12
10 TO 19 YRS 3 3
20 TO 29 YRS 5 4 9
30 TO 39 YRS 6 7
40 TO 49 YRS 2 2 4
50 TO 59 YRS 1 2 3
60 TO 69 YRS 1 1
UNKNOWN AGE 2 2 4
TOTAL 22 30 56
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AGE AND SEX OF PERSONS FROM WHOM ISOLATES

TABLE 3C

OF FLEXNERI WERE REPORTED FOR 2000

SEX
FEMALE MALE UNKNOWN TOTAL

AGEGROUP

<1 YR 17 21 8 46
1 TO 4 YRS 217 242 13 472
5 TO 9 YRS 145 117 10 272
10 TO 19 YRS 45 54 3 102
20 TO 29 YRS 79 114 3 196
30 TO 39 YRS 63 159 5 227
40 TO 49 YRS 39 101 4 144
50 TO 59 YRS 37 42 1 80
60 TO 69 YRS 16 20 1 37
70 TO 79 YRS 14 8 22
80+ YEARS 7 4 11
UNKNOWN AGE 40 40 43 123
TOTAL 719 922 91 1732
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AGE AND SEX OF PERSONS FROM WHOM ISOLATES

TABLE 3D

OF SONNEI WERE REPORTED FOR 2000

SEX
FEMALE MALE UNKNOWN TOTAL

AGEGROUP

<1 YR 86 94 8 188
1 TO 4 YRS 1279 1311 145 2735
5 TO 9 YRS 999 998 96 2093
10 TO 19 YRS 420 330 28 778
20 TO 29 YRS 705 322 29 1056
30 TO 39 YRS 522 537 22 1081
40 TO 49 YRS 335 368 10 713
50 TO 59 YRS 177 124 6 307
60 TO 69 YRS 71 60 1 132
70 TO 79 YRS 44 20 1 65
80+ YEARS 11 14 25
UNKNOWN AGE 404 337 220 961
TOTAL 5053 4515 566 10134
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AGE AND SEX OF PERSONS FROM WHOM ISOLATES

TABLE 3E

OF UNKNOWN WERE REPORTED FOR 2000

SEX
FEMALE MALE UNKNOWN TOTAL

AGEGROUP

<1 YR 2 9 1 12
1 TO 4 YRS 73 69 1 143
5 TO 9 YRS 63 57 8 128
10 TO 19 YRS 41 25 3 69
20 TO 29 YRS 44 19 1 64
30 TO 39 YRS 42 41 2 85
40 TO 49 YRS 22 31 1 54
50 TO 59 YRS 12 21 33
60 TO 69 YRS 13 6 19
70 TO 79 YRS 5 6 11
80+ YEARS 1 2 3
UNKNOWN AGE 8 3 4 15
TOTAL 326 289 21 636
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TABLE 4

MEDIAN AGE OF PERSONS FROM WHOM ISOLATES OF SHIGELLA WERE REPORTED
BY SUBGROUP FOR 1986-2000

SUBGROUP YEAR

1986|1987 1988 (1989[1990|1991|1992|1993|1994|1995|1996| 1997 | 1998 | 1999 | 2000
BOYDII 8 22 22 24 10 21 18 20 20 15 10 19 22 8 26
DYSENTERIAE 29 29 29 29 20 20 26 29 26 30 26 19 36 29 11
FLEXNERI 22 22 23 23 19 19 19 18 19 18 22 16 18 10 11
SONNEI 8 7 8 8 8 9 8 7 8 8 8 8 8 8 9
UNKNOWN 9 9 7 9 8 9 11 8 7 7 8 26 7 7 13

** MEDIAN CALCULATION EXCLUDES CALIFORNIA ISOLATES

AGE INFORMATION UNAVAILABLE FOR CALIFORNIA PRIOR TO 2000
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TABLE 6

NUMBER OF REPORTED SHIGELLA ISOLATES BY MONTH FOR 2000

SEROTYPE MONTH

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC |TOTAL
BOYDII 5 6 5 2 4 6 11 12 9 10 12 6 88
BOYDII 1 1 . . 1 1 2 3 3 2 . . . 13
BOYDII 2 2 1 3 5 3 5 3 4 2 6 2 . 36
BOYDII 3 . . . . 1 1 . . . . . . 2
BOYDII 4 1 . . . . 1 2 . 3 1 2 3 13
BOYDII 5 . . . . 1 1 1 . . . 3 . 6
BOYDII 6 . . . . . 2 . . 1 1 . . 4
BOYDII 8 . . . 1 . . . 1 . . . . 2
BOYDII 11 . . . . . . . . 1 . . . 1
BOYDII 12 . . . . . . . 1 . 1 . . 2
BOYDII 14 . . . . 3 . . 1 . . 1 . 5
BOYDII 15 . . . 1 1 . . . . . . . 2
DYSENTERIAE . 3 4 4 3 1 4 7 4 2 3 . 35
DYSENTERIAE 1 . 1 1 . 1 . 2 2 2 . . . 9
DYSENTERIAE 2 1 . . 1 . . . 1 1 . . 1 5
DYSENTERIAE 3 1 . . . . . . 1 . . . . 2
DYSENTERIAE 4 . . . . 1 . 1 . 1 . . . 3
DYSENTERIAE 9 . . 1 . . . . . . . . . 1
DYSENTERIAE 10 . . . . . . 1 . . . . . 1
FLEXNERI 56 57 67 67 73 61 94 85 102 68 56 64 850
FLEXNERI 1 UNSPECIFIED 9 3 17 9 9 14 19 17 15 10 9 9 140
FLEXNERI 1A . . . . 1 1 1 . . 1 . 1 5
FLEXNERI 1B 1 1 1 1 1 . . 5 1 1 . 1 13
FLEXNERI 2 UNSPECIFIED 25 8 15 21 31 16 24 30 12 22 30 16 250
FLEXNERI 2A 12 10 13 5 4 12 4 10 9 9 6 6 100
FLEXNERI 2B 2 1 2 1 4 2 10 5 2 1 3 . 33
FLEXNERI 3 UNSPECIFIED 8 5 5 4 3 4 8 7 5 7 14 5 75
FLEXNERI 3A 2 3 1 2 5 7 2 7 8 7 5 6 55
FLEXNERI 3B . . 1 1 2 . . . . . 3 2 9
FLEXNERI 3C 1 . 1 . . 1 . . . . . . 3
(Continued)
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TABLE 6

NUMBER OF REPORTED SHIGELLA ISOLATES BY MONTH FOR 2000

SEROTYPE MONTH

JAN FEB MAR | APR MAY | JUN JUL | AUG SEP 0oCT NOV DEC |TOTAL
FLEXNERI 4 UNSPECIFIED 8 4 2 1 4 8 5 7 11 7 4 4 65
FLEXNERI 4A 2 1 3 2 4 7 2 2 2 2 6 2 35
FLEXNERI 5 UNSPECIFIED . . . . 5 1 1 3 8 1 1 3 23
FLEXNERI 6 2 2 1 5 9 6 9 13 5 . 7 4 63
FLEXNERI VARIANT X . . 1 . . . . . . . 1 . 2
FLEXNERI VARIANT Y 1 . 3 . . 2 . 1 1 . 2 1 11
SONNEI 477 599 675 680 842 957 997| 1132| 1138| 1083 832 722110134
UNKNOWN 38 66 24 69 37 36 51 94 92 50 45 34 636
TOTAL 655 771 846 883| 1053| 1154| 1255| 1451| 1437| 1290| 1047 890|12732
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TABLE 7

NUMBER OF REPORTED SHIGELLA ISOLATES BY MONTH FOR 1986-2000

SEROTYPE MONTH

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL
BOYDII 133 137 110 100 161 197 251 323 352 356 241 225 2586
BOYDII 1 7 9 12 10 18 8 21 20 30 21 12 18 186
BOYDII 2 45 35 47 56 64 77 99 118 115 88 63 44 851
BOYDII 3 3 2 1 2 3 4 . . 1 . . . 16
BOYDII 4 19 9 11 17 13 18 29 41 38 21 19 13 248
BOYDII 5 4 3 1 3 4 5 3 3 5 4 5 1 41
BOYDII 6 1 . . . . 3 5 3 1 3 . . 16
BOYDII 7 1 2 . 1 . . . 1 . 1 . . 6
BOYDII 8 . . 1 1 1 1 . 4 1 1 . 2 12
BOYDII 9 . . 1 . . . . 1 . 4 . . 6
BOYDII 10 4 3 4 6 10 11 19 24 17 14 8 10 130
BOYDII 11 1 . 2 1 1 . 2 2 2 . 1 1 13
BOYDII 12 1 2 . . 2 1 2 5 2 3 . 1 19
BOYDII 13 1 . . . . . . . . 1 1 1 4
BOYDII 14 8 3 4 11 17 10 26 28 16 19 12 7 161
BOYDII 15 . . 1 1 2 . . 1 . . . . 5
BOYDII 17 . . . . . 1 . . . . . . 1
BOYDII 18 2 1 . 2 4 . . 1 1 2 2 3 18
BOYDII 19 2 . 1 . 1 . . 1 1 1 . . 7
DYSENTERIAE 81 75 90 82 68 71 100 123 179 135 150 98 1252
DYSENTERIAE 1 10 4 4 10 7 5 19 21 14 15 2 17 128
DYSENTERIAE 2 16 37 25 18 16 19 40 33 27 21 17 8 277
DYSENTERIAE 3 5 4 8 8 17 12 15 27 20 9 10 8 143
DYSENTERIAE 4 1 5 3 1 3 1 2 6 4 2 2 3 33
DYSENTERIAE 5 . . . . 1 . . . 2 . . . 3
DYSENTERIAE 6 . . . . 1 . 2 1 1 . 1 . 6
DYSENTERIAE 7 . 1 . . 2 . . 1 . . . . 4
DYSENTERIAE 8 . 1 . . 1 . 1 1 . . . . 4
DYSENTERIAE 9 . 1 2 3 5 2 4 2 2 2 5 2 30
DYSENTERIAE 10 . . . . . . 1 . . . 1 . 2
(Continued)
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TABLE 7

NUMBER OF REPORTED SHIGELLA ISOLATES BY MONTH FOR 1986-2000

SEROTYPE MONTH

JAN FEB MAR APR MAY | JUN JUL | AUG SEP 0oCT NOV DEC TOTAL

DYSENTERIAE 11 . . . . 1 1 1 1 . 1 . . 5
DYSENTERIAE 12 . . . . . . 1 1 . 1 . . 3
DYSENTERIAE 13 . . . . . . 1 . 1 . . . 2
FLEXNERI 1714| 1770| 1883| 1899| 1846| 1834| 2306| 2607| 2950| 2766| 2331| 2395 26301

FLEXNERI 1 UNSPECIFIED 326| 266 309 287| 347 356| 430 468 448| 485 297| 316 4335

FLEXNERI 1A 28 25 35 29 28 14 34 47 47 35 23 20 365

FLEXNERI 1B 60 58 65 53 49 94 61 117 127 67 63 70 884

FLEXNERI 2 UNSPECIFIED 456| 373 371 406| 485 415 524 637 499| 480 385 368 5399

FLEXNERI 2A 120 122 119 110 119 143 161 220 152 151 104 107 1628

FLEXNERI 2B 30 16 30 20 19 24 39 32 27 23 22 16 298

FLEXNERI 3 UNSPECIFIED 196 169 164 202 209 161 312 238 248 237 191 184 2511

FLEXNERI 3A 45 61 38 38 44 47 74 84 64 58 36 44 633
FLEXNERI 3B 5 8 16 8 8 13 7 18 6 8 11 7 115
FLEXNERI 3C 6 . 5 4 6 5 10 3 4 6 6 3 58

FLEXNERI 4 UNSPECIFIED 144 109 127 132 145 153 178 188 195 148 118 116 1753

FLEXNERI 4A 22 26 29 50 29 38 28 33 34 46 32 34 401
FLEXNERI 4B 5 2 2 4 6 6 9 2 6 . 4 2 48
FLEXNERI 5 UNSPECIFIED 30 22 27 18 38 49 50 43 48 36 35 26 422
FLEXNERI 6 78 78 88 124 98 114 192 197 202 160 130 95 1556
FLEXNERI VARIANT X . . 2 . 2 . 3 2 2 1 3 . 15
FLEXNERI VARIANT Y 5 2 7 3 3 5 1 5 2 1 5 1 40
SONNEI 9325| 8276| 9216| 901410611 |12400|15589|20086|19703|19282|15791|14069| 163362
UNKNOWN 1027 | 1037| 1031| 1171| 1406| 1428| 1748| 2082| 2357| 2143| 1752| 1864 19046
TOTAL 1396712754 1389213905 | 15921 |17746|22400|27902|27953 | 26858 | 21891 20199 | 235388
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Figure 2 - Region Map for S. sonnei isolates, United States 1986-2000
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