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Epidemiologic Notes and Reports

Waterborne Campylobact

A  large outbreak of acute gastroenteritis occurred in 
Bennington, Vermont, during the 2-week period beginning 
May 28, 1978. An estimate from a household survey indi
cates that as many as 2,000 out of the town's 10,000 
residents may have been affected by the illness. The number 
of cases peaked on June 4, and no new cases are being re
ported at this time. Epidemiologic investigation showed a 
strong association between illness and the consumption of 
water from the town supply (p = <.005).

The illness was characterized by abdominal pain or cramps 
(88%), diarrhea (83%), malaise (76%), headache (54%), and 
fever (52%). Symptoms generally lasted from 1-4 days. All 
age groups and both sexes were affected equally. All areas 
of the town, including those along the main supply line, 
had similar attack rates, ranging from 14.4% to 23%. There 
was no evidence of secondary spread in households.

Initial laboratory studies in a Bennington hospital for all 
common bacterial and parasitic pathogens did not identify 
the organism. Subsequently, rectal swab specimens from 5 
of 9 cases cultured at CDC  were positive for Campylobacter 
fetus sub. jejuni None of 20 rectal swab specimens from 
non-ill controls from the Bennington area were positive.

Bennington has a new water treatment plant under con
struction, but its present main water supply comes from 
surface water east of the town. This water is chlorinated 
but not filtered. There are 2 supplementary sources of water 
that are used when there is low pressure in the main system; 
neither is chlorinated. One of these sources had not been 
used since February; the other turns on automatically when 
pressure is low. Records show that throughout the period 
of the outbreak, water specimens from several areas of the 
town had no residual chlorine.

Studies are in progress to determine if the Campylo
bacter organism can be isolated from town water and from 
wild and domestic animals within the watershed area of the 
town water supply.

Lymphocyte Function in Persons Exposed

In 1973 and 1974, polybrominated biphenyls (PBB) 
caused widespread contamination of Michigan dairy farms 
(/). Chronic skin abscesses were among the lesions noted in 
exposed cattle (2), and the persistence of these infections

Gastroenteritis — Vermont
Reported b y  W Tiehan, MD, Putnam Mem orial Hospital, Bennington; 
RL Vogt, MD, A cting  State Epidemiologist, Verm ont State Dept 
o f  Health; Environmental Protection Agency; Enteric Diseases Br, 
Bacterial Diseases Div, B ur o f  Epidem iology, CDC.

Editorial Note: This is the first outbreak of campylobacter 
diarrhea described in the United States, although isolates 
of what is now called Campylobacter fetus sub. jejuni have 
been made occasionally from blood specimens obtained 
from individuals in the United States with diarrhea (1,2). 
Formerly called Vibrio fetus, this organism has been found 
previously in domestic livestock and fowl.

In 1973, isolation of these organisms from stools was 
described in Belgium (3). A  study in England in 1977 de
scribed a routine procedure for isolation of Campylobacter 
bacteria requiring a microaerophilic culture technique, 
incubation at 43 C (110 F), and a culture medium including 
vancomycin, polymyxin B, and trimethoprim. This method 
was used in studying material in the Vermont outbreak.

Campylobacter gastroenteritis has recently been described 
in persons with diarrhea in Rwanda and in Canada (5,6). 
As the techniques for isolation of Campylobacter organisms 
become routine a clearer idea of the frequency with which 
Campylobacter fetus sub. jejuni occurs with diarrhea in the 
United States should emerge.
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i Polybrominated Biphenyls — Michigan

raised the possibility that PBB had depressed immune func
tion. Two immunologic studies have subsequently been 
undertaken in animals exposed to PBB; one found evidence 
for dose-related lymphocyte dysfunction (3), while the
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Polybrominated Biphenyls — Continued

other, in which animals were exposed to lower doses of 
PB8, showed no abnormalities (4). A  previous study of 
persons in Michigan with variable PBB exposure showed 
depression in T  and B lymphocyte counts and reduced re
sponses to in vitro mitogenic stimulation when compared 
to urban New York and rural Wisconsin control groups (5). 
Those observed effects were not related to serum PBB 
levels.

To assess further whether human peripheral lymphocyte 
dysfunction could be related to the degree of PBB exposure, 
the Michigan Department of Public Health (MDPH), in col
laboration with the University of Michigan (UM) and CDC, 
undertook an immunologic investigation in October, 1977. 
Two groups, one with very high and the other with low 
serum PBB levels, were selected from a population of 
Michigan residents already enrolled in a long-term cohort 
study of the health effects of PBB. Thirty-four (83%) of the 
41 persons selected from the high exposure group and 56 
(85%) of 66 from the low exposure group agreed to parti
cipate.

Venous blood specimens, taken from 8-10 fasting persons 
each morning, were collected in heparinized vacuum tubes 
over a 3-week period at field locations throughout Michigan; 
persons in both exposure groups were included each day.

After being coded, all specimens were transported by auto
mobile at ambient temperature to the UM laboratory, where 
test procedures were begun 3-5 hours after venipuncture. To 
determine whether any decrement in lymphocyte function 
had occurred during transport, blood specimens also were 
obtained in the field from 1-3 MDPH staff members each 
day (total: 9 persons, 33 samples) from whom blood 
specimens previously had been taken in the UM laboratories 
and tested immediately. The following analytical procedures 
were undertaken on all samples: T and B lymphocyte 
quantitation (6,7) and measurement of maximal blastogénie 
response to stimulation by 3 nonspecific mitogens: phyto
hemagglutinin, pokeweed mitogen, and conconavelin A.

The high exposure group did not have any depressions in 
absolute T and B lymphocyte counts or in responses to any 
of the mitogens as compared to the group with low PBB 
exposure. However, 15% of individuals from the 2 groups 
were found to have 2 or more abnormalities of in vitro 
measures of lymphocyte function. Significant differences 
were found in lymphocyte function tests between field- 
collected specimens and laboratory-collected specimens 
from MDPH staff, suggesting the possible existence of a 
transportation effect.
Reported by C Kauffman, MD, J  Silva, MD, Univ o f  Michigan Dept 
o f  Medicine; NS Hayner, MD, State Epidemiologist, K R  W ilcox Jr,

(Continued on page 213)

Table I. Summary—Cases of Specified Notifiable Diseases: United States
¡Cumulative totals include revised and delayed reports through previous weeks/

24th WEEK ENDING
MEDIAN 

1973-1977tt

CUMULATIVE. FIRST 24 WEEKS
DISEASE June 17, June 18, June 17, June 18, MEDIAN

1978 1977t 1978 1977T 1973-1977TT

Aseptic meningitis ........................................... 82 57 57 9 9 2 9 6 0 9 3 5
Brucellosis...................................................... 4 2 4 63 87 87
Chickenpox .................................................. 4 , 6 0 4 4 , 1 6 7 4 , 1 6 7 1 0 9 ,4 1 8 1 4 6 ,5 9 3 1 3 3 , 8 3 4
Diphtheria..................................................... - 1 3 36 48 107

Encephalitis ‘ ...............................
1Post-Infectious ........................

10 16 16 2 6 9 2 89 3 4 4
7 7 7 90 97 1 3 4

( Type B ................................... 2 2 3 3 4 3 2 7 2 6 , 7 4 3 7 , 5 8 0 5 , 1 3 6
Hepatitis, Viral •> Type A ................................... 527 6 1 4 ! 6 6 1 1 3 , 0 5 4 1 4 , 6 7 4 j 1 6 , 4 8 0

(Type unspecified ..................... 199 184 J 4 , 0 6 5 4 , 0 9 7
Malaria......................................................... 16 11 7 2 4 4 193 129

1 , 0 5 5
43

2 , 0 3 9
33

9 5 9
33

1 8 , 7 2 7
1 ,3 2 0

4 6 , 7 3 3
1 , 0 0 3

2 1 , 3 5 4
7 9 8Meningococcal infections, total.............................

Civilian...................................................... 4 3 33 32 1 , 3 0 5 9 9 8 7 7 9
Military...................................................... - - 1 15 5 17

M um ps......................................................... 4 9 1 4 9 3 1 , 1 6 6 1 1 , 0 9 3 1 3 , 7 8 1 3 8 , 4 3 5

7 6 0
1

3 3 6
1

3 5 9
I

1 2 , 5 5 5
32

1 6 , 2 7 6
26

1 3 , * 3 6
28Tetanus.........................................................

Tuberculosis .......... ....................................... 6 2 6 6 1 5 6 4 7 1 3 , 5 3 3 1 3 , 8 0 5 1 4 , 6 7 6
Tularemia ...................................................... 4 2 5 36 53 53
Typhoid fever ............................................... 8 6 8 192 158 155
Typhus, tick-borne (Rky. Mt. spotted fever) ............ 51 64 4 0 2 3 0 3 3 7 2 1 7
Venereal Diseases:

« . I Civilian....................................Gonorrhea .(Military....................................
1 8 , 5 0 5 2 0 , 5 3 2 1 9 , 5 7 6 4 2 5 , 9 2 9 4 3 0 , 9 2 6 4 3 3 , 1 3 0

2 8 6 4 1 8 4 8 7 1 1 ,0 4 1 1 2 , 3 4 9 1 3 , 5 1 0

Syphilis, primary and secondary ............ 4 2 5
3

4 1 8
5

4 4 2
4

9 , 5 1 5
142

9 , 4 8 0
140

1 1 , 4 8 7
15 3

Rabies in animals ......................................... 66 57 62 1 , 3 9 9 1 , 3 5 3 1 , 3 5 3

Table II. Notifiable Diseases of Low Frequency: United States
CUM.

3

CUM. _

50
14 50

Leprosy: Tex. 2, Calif. 1 ............................................................. 5 9
Leptospirosis: Mich. 1 .............................................................. 22 2 3

2 15

t Delayed reports received for calendar year 1977 are used to update last year's weekly and cumulative totals.
t t  Medians for Gonorrhea and Syphilis are based on data for 1975-1977. ‘ Delayed reports: Anthrax: N.H. 1 (1978); Psittacosis: N.H. 1 (1978)
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Table III 
Cases of Specified Notifiable Diseases: United States

Weeks Ending June 17, 1978 and June 18, 1977 — 24th Week

ASEPTIC BRUCEL
LOSIS

CHICKEN-
POX

ENCEPHALITIS HEPATITIS. V IRAL

AREA  REPORTING

MEN IN
GITIS

DIPHTHERIA Primary: Arthropod- 
borne and Unspecified

Post In
fectious Type B Type A Type

Unspecified
M A LA R IA

1878 1978 1978 1978 CUM.
1978 1978 1977t 1978 1978 1978 1978 1978 CUM.

1978

UNITED STATES

NEW ENGLAND .........
Maine ....................
New Hampshire*.........
Vermont ................
Massachusetts.............
Rhode Is lan d .............
Connecticut .............

M IDDLE A T L A N T IC ____
Upstate New York
New York City .........
New Jersey* .............
Pennsylvania .............

EAST NORTH CENTRAL .
O h io ........................
Indiana....................
Illinois ....................
Michigan ................
Wisconsin ................

WEST NORTH CENTRAL .
Minnesota ................
Iow a ........................
Missouri ................
North Dakota .........
South Dakota .........
Nebraska ................
Kansas ....................

SOUTH ATLANTIC
Delaware ................
Maryland ................
District of Columbia
Virginia*................. .
West V irg in ia...........
North Carolina .........
South Carolina .........
Georgia....................
Florida*....................

EAST SOUTH CENTRAL
Kentucky* ...............
Tennessee ...............
Alabama ...............
Mississippi...............

WEST SOUTH CENTRAL
Arkansas*...............
Louisiana ...............
Oklahoma ...............
Texas ..................

MOUNTAIN ...............
Montana ...............
Idaho ..................
Wyoming ...............
Colorado ...............
New Mexico ...........
Arizona..................
U tah......................
Nevada..................

PACIFIC ...............
Washington ...........
Oregon..................
California*...............
Alaska ..................
Hawaii ..................

8 2 4 4 , 6 0 4 - 36 1 0 16 7 2 2 3 5 2 7 1 9 9 16 2 4 4

4 6 9 1 _ _ _ _ _ 4 13 10 _ 9
1 - 1 1 6 - - - - - - 2 - - 1

- - 6 - - - - -
i

3 - - 1

1 _ 2 1 7 - _ _ _ _
i
3

4
3 10 - I

— — 1 0 6 — — — _ _ — — — — —

2 - 2 4  6 - - - - - - 1 - - 6

13 _ 4 0 4 _ 1 1 6 1 3 4 4 3 16 3 52
2 - 2 4 3 - - - - 1 4 12 7 1 9
- - 1 3 9 - 1 _ 1 - 9 19 4 - 2 2
9 - NN - - — 3 - 21 12 5 2 9
2 - 2 2 - - 1 2 - NA NA NA - 12

3 _ 2 , 4 7 1 » _ _ 3 1 3 0 6 9 11 _ 12
- - 4 5 5 - - - 2 1 13 1 6 - - -

1 - 9 6 - - _ _ _ 5 6 6 - 3
- - 9 1 8 - - - - _ 5 2 9 I - 3
2 - 6 0 5 - - _ 1 _ 3 11 3 - 5
- - 3 9 7 - - - - - 4 7 1 - I

3 2 1 3 4 _ 1 _ 1 _ 16 4 8 12 - 1 2
— - — - - - _ - 6 1 5 - - 3
- - 6 2 - - - - - 1 2 1 - -

3 1 1 9 - 1 - - - 7 1 7 8 - 5
— - 1 3 — - — — _ - 1 - - -
- - 5 - - - - - 1 7 3 - -
- - 3 1 - - - 1 - I 4 - - 3
- 1 4 - - - - - — 2 - - 1

1 9 _ 2 0 0 _ _ 2 1 4 4 4 6 6 18 3 4 8
_ - 14 - - 1 - _ 1 4 - - 1
- - 6 1

i
- - - 1 - 13

3
7
[

3 - 9

2
i

4 7 « _ _ _ _ _ 6 5 2 2 14
N A NA N A NA - NA - - NA N A NA NA I

3 - NN - - — _ _ 3 1 I 1 - 1
1 - 4 - - 1 - - 1 3 1 1 3
— — — — — — — _ 5 5 — — 6

1 3 - 7 3 - - - - 4 12 3 0 11 - 1 3

6 1 1 1 9 _ _ 3 _ 1 20 2 9 5 _ 3
3 - 1 0 5 - - - - _ 3 8 1 - 1
2 - NN - - 2 - _ 9 11 - - 1
- - 5 - - - - I 3 4 4 - 1
1 1 9 - - 1 - - 5 6 - - -

15 1 2 4 8 _ 1 2 _ _ 2 4 7 2 18 1 12
2 1 3 - 1 - - - 1 15 - - -

3 - NN - - - - - 4 1 1 9 - 3
1 - — - - - - — 1 3 1 - -

9 - 2 4 5 - - 2 - - 1 8 4 3 8 1 9

1 - 1 0 5 - 3 _ 1 - 9 9 3 5 8 I 4
- - 5 - - - - - - 1 3 - - -
- - 1 - - - - - - - - - -
— - 2 - - - - - — 1 - - -
_ - 7 5 - 2 - 1 - 2 15 14 - 1
- - - - - - - - 1 5 2 1 I
_ - NN - - — - _ 6 4 9 4 0 - 1
1 _ 2 0 - - - - - - 9 1 - -

- - 2 - 1 - - - - 1 1 - 1

1 8 _ 2 3 2 _ 30 2 4 _ 4 2 9 4 51 8 9 2
I - 2 2  5 - 27 - - - 2 1 9 3 - 3
2 - - - - - - - q 2 2 5 - 3

15 - - - - ? 3 - 3 0 4 9 43 7 71
- _ - - 3 - 1 - - 3 - - 2
- - 7 - - - - - 1 1 ~ 1 13

NA NA NA NA NA NA NA NA NA
- - 18 - - — - - - 3 7 - 4

'

1 I

G u a m *.......
Puerto Rico 
Virgin Islands .

N N :  N o t  n o t if ia b le  

N A :  N o t  a va ilab le
t  D e la y e d  re p o rt s  rece ived  f o r  1 9 7 7  are  n o t  sh o w n  b e lo w  b u t  are u se d  t o  u p d a te  la st y e a r 's  w e e k ly  a n d  c u m u la t iv e  to ta ls.

‘ T h e  f o l lo w in g  d e la y e d  re p o rt s  w ill be re fle cted  in  n e x t  w e e k 's  c u m u la t iv e  to ta ls:  C h ic k e n p o x :  N .H .  + 7 0 ,  F la . + 2 , K y .  + 1 0 ,  C a lif. + 2 3 ,  G u a m  + 1 9 ;  H e p . B : N .J. + 7 ;  H e p . A :  N .J . — 4 , A r k .  — 1, G u a m  + 1 ;  

H e p . U n sp . :  N .J. - 8 ,  V a . - 1 ,  G u a m  +1 .
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Table Ill-Continued
Cases of Specified Notifiable Diseases: United States

Weeks Ending June 17, 1978 and June 18, 1977 — 24th Week

REPORTING A REA

M EASLES (Rubeola) MENINGOCOCCAL INFECTIONS 
TOTAL

MUMPS PERTUSSIS RUBELLA TETANUS

1978
CUMULATIVE

1978
CUMULATIVE

1978 CUM.
1978

1978 1978 CUM.
1978

CUM.
19781978 1977 t 1978 1977*

UNITED STATES ....... 1 , 0 5 5 1 8 , 7 2 7 4 6 , 7 3 3 43 1 , 3 2  0 1 , 0 0 3 4 9 1 1 1 , 0 9 3 2 3 7 6 0 1 2 , 5 5 5 32

NEW ENGLAND ........... 5 4 1 , 8 6 6 2 , 2 7 3 1 6 2 43 19 6 6 6 - 3 7 6 4 4 -

3 2 1 , 2 8 6 1 5 7 I 6 3 8 4 7 5 - 2 Î  4 2 -

New Hampshire ........... 4 38 4 9 2 - 6 3 - 9 - I 9 6 -
— 2 4 2 8 8 — 2 4 — 5 — - 2 7 —

1 4 1 9 5 5 7 6 - 15 14 6 71 - 18 1 7 3 -
- 7 55 - 1 3 - - 2 3 - 1 3 7 -

Connecticut ............... 4 3 1 6 70  5 ~ 2 0 19 5 83 ~ 15 1 6 9 ~

M IDDLE ATLANTIC  ....... 8 0 1 , 6 4 5 6 , 7 1 8 8 2 2 4 1 2 9 19 4 4 3 1 1 4 7 2 , 4 9  5 1
4 9 1 , 0 9 9 2 , 6 8 9 4 7 5 3 0 5 1 5 3 1 2 3 4 3 8 -
1 7 1 9 0 4 4 1 1 53 31 5 1 0 6 - 7 6 4 -

5 6 1 141 1 4 3 28 6 9 4 - 1 0 4 1 , 4 6 2 -

Pennsylvania*............... 9 2 9 5 3 , 4 4 7 2 53 4 0 3 9 0 - 13 5 3 1 1

EAST NORTH CENTRAL . . 5 5 2 7 , 9 8 2 9 , 3 6 1 3 1 0 7 1 0 9 2 3 9 4 , 1 9 9 2 4 0 7 5 , 6 8 9 1
O h io ......................... 3 9 4 0 0 9 4 1 - 2 5 35 5 7 5 8 3 - 35 1 , 0 1 5 -

Indiana...................... 5 1 4 9 4 ,  1 4 7 1 2 2 7 17 2 3 7 - 13 4 9 7 1
Illinois ...................... 3 8 5 1 4 1 , 2 4 0 - 6 2 9 84 1 , 4 2 5 1 11 3 1 1 —

M ichigan*.................. 4 0  8 5 , 5 7 1 8 1 2 2 4 3 26 31 1 , 1 6 6 1 3 0 2 2 , 4 9 7 -

Wisconsin*.................. 6 2 1 , 3 4 8 2 , 2 2 1 - 1 1 12 53 7 88 - 4 6 1 , 3 6 9 -

WEST NORTH CENTRAL . . 4 3 3 8 9 , 2 0 3 1 4 6 5 0 15 1 , 8 4 6 - 55 5 4 5 4

Minnesota*.................. I 3 0 2 , 5 3 9 - 8 19 1 15 - 2 3 8 2 -
- 4 9 4 ,  1 83 - 5 7 - 1 13 - - 4 3 -

Missouri .................. - 7 9 9 5 - 2 2 14 13 1 , 1 2 7 - i 83 -

North Dakota ........... 2 1 8 0 21 - 3 1 - 9 - 3 73 -

South Dakota ........... — — 6 6 - 2 4 - 6 - 25 1 0 5 —

Nebraska .................. - 4 1 92 - - 1 - 17 - - 3 4 -

Kansas ...................... 1 6 8 1 , 2 0 7 1 6 4 1 5 5 9 - 3 1 2 5 4

SOUTH ATLANTIC  ....... 2 5 7 4 , 0 5 1 3 , 9 5 6 10 3 4 6 2 3 1 9 5 7 5 4 7 8 8 7 4

Delaware .................. - 5 22 2 12 17 2 4 0 1 - 3 4 -

Maryland .................. 2 8 3 4 3 - 15 15 - 5 3 - - 3 1
District of Columbia — — 14 - 1 - - 1 - - 1 -

Virginia*..................... 1 5 0 2 , 3 6 2 2 , 3 0 9 - 4 2 16 1 92 - 2 2 2 1 -

West V irgin ia.............. NA 9 3 4 1 93 - 6 8 NA 1 44 NA NA 2 9 5 -

North Carolina ........... — 8 8 5 0 - 6 9 53 1 4 9 1 I 1 6 6 -

South Carolina ........... 1 1 8 3 142 - 2 2 22 - 14 - 2 2 4 -

Georgia...................... - 12 7 0 9 2 4 1 35 - 5 6 - - I -

F lo rida ...................... 1 0 6 4 3 9 1 7 4 6 1 3 8 65 5 1 2 6 2 2 1 4 2 3

EAST SOUTH CENTRAL . . 5 4 1 , 1 6 6 1 , 7 5 4 4 1 0 9 1 1 2 5 8 9 3 6 _ 6 6 3 8 2 1
Kentucky .................. 9 9 9 1 , 0 2 1 3 19 19 2 1 7 4 - 5 2 1 0 6 I
Tennessee .................. 4 2 8 4 5 6 3 1 1 2 8 28 35 4 2 1 - 12 131 -
Alabama .................. 3 8 2 7 6 - 3 4 4 4 20 2 9 1 - 2 15 -
Mississippi.................. _ 1 4 0 2 6 - 2 8 21 I 5 0 - - 1 3 0 -

WEST SOUTH CENTRAL . . 5 8 6 5 1 , 9 4 3 7 1 9 7 1 7 6 1 0 5 1 , 4 9 3 2 6 7 8 9 12
Arkansas .................. - 10 2 8 1 16 9 8 5 6 8 1 - 5 7 1
Louisiana*.................. 1 3 2 2 7 4 3 7 3 6 4 2 53 1 1 4 4 9 1
Oklahoma .................. - 12 52 - 16 10 - 4 - - 10 2
Texas ...................... 4 5 2 1 1 , 7 8 9 3 9 2 9 3 95 8 6 8 - 5 2 7 3 8

MOUNTAIN .................. 9 2 0 4 2 , 3 2  3 2 3 0 27 10 3 2 2 5 12 1 6 7 1
Montana .................. 6 1 0 2 1 , 0 7 9 - I 2 - 1 3 5 I 1 13 -
Idaho ...................... - 1 1 5 8 - 2 4 - 2 0 - - 2 -
Wyoming .................. - - 1 3 - - 1 - - - - - -
Colorado .................. 3 2 6 4 7 6 - 2 1 1 6 5 — 8 4 1 —

New Mexico .............. - - 2 4 9 2 7 7 - 15 1 - 3 -
Arizona...................... - 1 7 2 5 6 - 1 1 10 3 8 3 3 7 6 -
U tah......................... - 4 4 5 - 4 1 6 75 - - 2 3 1
Nevada...................... - 14 87 - 3 1 - 4 - - 9 -

PACIFIC ...................... 4 0 6 1 0 9 , 2 0 2 7 1 99 1 2 6 17 6 1 3 9 23 9 5 7 8
Washington ............... 8 6 1 4 8 0 2 3 4 14 3 1 62 2 - 9 0 -
O regon...................... - 1 3 8 3 0 8 - 12 17 1 67 - 2 7 6 -
California .................. 3 2 4 0 8 8 , 3 2  5 4 1 4 4 71 13 3 5 4 6 21 7 8 8 8
Alaska ...................... - — 55 ~ 5 22 - 6 1 - 2 -
Hawaii ...................... - 3 3 4 1 4 2 - 2 4 - - 1 -

G u a m *......................... NA 1 7 4 NA 18 NA NA _
Puerto Rico .................. 13 1 5 0 7 5 6 - 2 - 31 8 6 2 - - 12 3
Virgin Islands.................. 6 10 1 1 1 1

N A :  N o t  ava ila b le

t  D e la y e d  re p o r t s  re ce ive d  f o r  1 9 7 7  are  n o t  s h o w n  b e lo w  b u t  are  u se d  to  u p d a te  la st y e a r 's  w e e k ly  a n d  c u m u la t iv e  to ta ls.

* T h e  f o l lo w in g  d e la y e d  re p o rt s  w ill be re fle cted  in  n e x t  w e e k 's  c u m u la t iv e  to ta ls: M e a s le s:  M ass. — 1, Pa. + 3 , M ic h .  + 8 0 ,  W is. — 2, La. — 17, G u a m  + 7 ;  M e n . In f.: N .J . — 4 ;  P e rtu ss is :  V a .  — 1; R u b e lla :  Pa. — *• 

M ic h . - 8 0 .  W is. - 8 ,  M in n .  - 2 .  V a .  - 1 .
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Table Ill-Continued

Cases of Specified Notifiable Diseases: United States
Weeks Ending June 17, 1978 and June 18, 1977 -  24th Week

REPORTING AREA

TUBERCULOSIS
TULA
REM IA

TYPHOID
FEVER

TYPH U SFEVER
TICK-BORNE

(RMSF)

VENEREAL D ISEASES (Civilian Cases Only) RAB IES
IN

AN IM ALS. GONORRHEA SYPH ILIS (Pri.&Sec.)

1978 CUM.
1978

CUM.
1978

1978 CUM.
1978

1978 CUM.
1978

1978
CUMULATIVE

1978
CUMULATIVE

CUM.
19781978 19771 1978 19771

UNITED STATES ....... 6 2 6 1 3 , 5 3 3 3 6 8 1 9 2 51 2 3 0 1 8 , 5 0 5 4 2 5 , 9 2 9 4 3 0 , 9 2 6 4 2 5 9 , 5 1 5 9 , 4 8 0 1 , 3 9 9

NEW ENGLAND ........... 2 1 4 4 4 - 1 3 6 1 6 5 73 1 1 , 1 4 5 1 1 , 1 7 9 9 2 9 4 3 8 9 5 7
Maine ...................... - 25 - - - - - 4 0 8 4 4 8 1 9 - 8 10 5 2
New Hampshire ........... - 8 - - 5 - - 2 4 5 0 2 4 4 2 - 4 3 -
Vermont .................. - 18 — - 1 - - 9 2 7 4 2 8 7 - 3 4 —

Massachusetts............... 1 6 2 6 4 - 1 21 - 1 2 5 1 4  , 8 9 5 4 , 7 8 3 2 1 8 4 2 8 1 3
Rhode Is lan d ............... I 31 - - 4 - 1 4 3 8 0 2 9 2 1 - 11 5 -
Connecticut ............... 4 9 8 - - 5 1 4 2 0 6 3 , 8 2 8 3 , 9 2 7 7 84 86 2

M IDDLE ATLAN TIC  ....... 1 10 2 , 3 4 7 2 1 2 0 2 9 2 , 3 1 3 4 6  , 9 1 3 4 4 , 5 3 4 6 4 1 , 2 9 6 1 , 3 4 2 3 4
30 3 4 1 1 - 7 2 6 3 5 3 7 , 7 4 6 7 , 2 0 1 3 9 0 121 2 8
41 8 6 2 1 1 9 - - 9 1 7 1 8 , 2 6 9 1 8 , 3 5 2 49 9 2 7 8 4 8 -
17 5 9 0 - - 2 - 1 6 9 2 8 , 6 7 2 7 , 3 4 7 6 1 4 0 1 73 4

Pennsylvania ............... 2 2 5 5 4 - - 2 - 2 3 5 1 1 2 , 2 2 6 1 1 , 6 3 4 6 1 3 9 2 0 0 2

EAST NORTH CENTRAL . . 8 4 2 , 0 4 0 - 1 8 - 2 2 , 3 7 1 6 2 , 3 4 5 6 5 , 4 7 1 2 7 1 , 0 2 7 9 9 5 6 0

Ohio*.......................... 2 6 3 8 3 — - 2 - — 3 1 5 1 6 , 0 9 2 1 6 , 9 9 4 5 2 0 7 2 5 5 4

Indiana...................... 7 2 4 8 - - - - - 2 8 6 6 , 4 6 4 5 , 9 6 1 2 55 71 4

Illinois ...................... 3 4 7 6 2 - - 1 - 2 7 7 1 1 9 , 3 4 9 2 1 , 4 9 5 15 6 3 4 5 1 4 15

Michigan* .................. 15 5 5 3 - 1 5 - - 7 2 5 1 4 , 6 3 2 1 4 , 8 5 2 5 9 9 1 0 8 3

Wisconsin .................. 2 94 - - _ - - 2 7 4 5 , 8 0 8 6 ,  1 6 9 - 32 4 7 3 4

WEST NORTH CENTRAL . . 3 2 4 7 9 9 1 11 3 7 1 , 1 0 2 2 1 , 3 7 3 2 2 , 3 3 9 11 2 2 6 2 2 2 3 0 5

Minnesota.................. 1 94 - 1 5 - - 6 6 3 , 7 5 5 3 , 9 5 9 3 9 9 7 0 101

Iow a .......................... 7 54 - - 2 - - 1 1 3 2 , 4 4 0 2 , 6 7 2 2 2 5 18 6 2
Missouri .................. 1 8 2 0 3 8 - 2 1 4 6 4 1 8 , 9 1 4 9 , 4 8 9 1 5 7 76 3 7

North Dakota ........... - 2 0 - - - 1 I 2 0 4 0 7 4 0 9 - 2 2 4 8

South Dakota ........... 1 3 9 — - - - - 4 0 7 9 4 6 0 5 - I 1 4 0

Nebraska*.................. - 9 - - - - - 72 1 , 5 9 3 1 , 9 1 7 2 9 22 I

Kansas*...................... 5 55 1 - 2 1 2 1 5 0 3 , 4 7 0 3 , 2 8 8 3 33 33 1 6

SOUTH ATLANTIC  ....... 1 5 4 2»  8 8 0 3 2 2 4 32 1 3 7 3 , 6 7 4 1 0 0 , 9 4 6 1 0 5 , 4 7 1 1 56 2 , 5 5 2 2 ,  7 4 8 1 7 2

Delaware .................. 4 2 4 - 1 1 1 4 39 1 , 4 3 9 1 , 4 1 9 - 4 16 1

Maryland*.................. 2 5 4 6 9 3 - 1 15 35 6 1 4 1 3 , 3 4 0 1 3 , 4 2 9 13 1 9 8 1 8 7 -

District of Columbia . . . 2 1 5 4 - - 1 - - 2 6 0 6 , 9 1 4 6 , 9 1 0 7 2 0 5 2 8 6 -

V irgin ia*.................... 2 9 3 0 9 - 1 6 7 32 4  89 9 , 6 4 9 1 0 , 9 7 6 15 2 2 8 2 6 9 3

West V irg in ia............... NA 1 0 0 - NA 1 NA 4 NA I  , 4 8 8 1 , 5 6 4 NA 8 I 1
North Carolina*........... 18 4 4 4 — — 2 6 37 5 82 1 4 , 1 4 2 1 5 , 6 1 1 2 0 2 3 0 3 9 9 4
South Carolina*........... 1 9 2 5 0 - - 1 3 12 6 1 0 1 3 , 2 2 7 9 ,  7 6 4 10 1 2 5 1 2 0 3 4

Georgia...................... 2 7 3 8 6 — — 2 - 13 NA 1 7 , 1 1 3 2 0 , 4 7 7 2 7 6 2 6 5 2 5 1 1 9

Florida*...................... 3 0 7 4 4 - - 9 - — 1 , 0 8 0 2 6 , 6 3 4 2 5 , 3 2 1 6 4 9 2 8 9 4 5 1 0

EAST SOUTH CENTRAL .. 6 8 1 . 3 1 6 4 - 1 8 34 2 , 3 2 9 3 7 , 3 8 9 3 8 , 5 3 4 3 0 4 7 7 3 3 0 7 3
Kentucky .................. 8 2  74 1 - 1 4 8 3 0 8 4 , 4 8 3 5 , 2 3 7 6 58 3 5 4 3
Tennessee .................. 1 2 4 1 3 3 - - 4 2 6 5 9 7 1 3 , 5 8 0 1 5 , 7 0 9 7 1 7 3 1 0 4 1 5
Alabama .................. 18 3 2 0 - - - - - 6 7 9 1 1 , 0 4 3 1 0 , 5 6 2 5 70 5 8 15
M ississippi.................. 3 0 3 0 9 - “ ~ 7 4 5 8 , 2 8 3 7 , 0 2 6 12 1 7 6 1 3 3 “

WEST SOUTH CENTRAL . . 6 5 1 , 5 4 1 15 - 19 4 31 2 , 5 9 5 5 9 , 8 5 2 5 5 , 5 2 3 7 9 1 , 4 5 5 1 ,  2 5 9 4 7 7
Arkansas*.................. 11 171 12 - - - 8 1 20 4 , 5 9 0 4 , 3 8 7 - 37 30 71
Louisiana .................. - 2 7 3 1 - 1 - — 3 3 6 9 , 8 3 7 8 , 2 0 2 2 5 2 9 6 2 8 3 11
Oklahoma*.................. 6 1 6 3 2 - 1 4 16 3 6 7 5 , 5 5 9 5 , 1 0 5 1 4 2 3 7 1 0 8
Texas* ...................... 4 8 9 3 4 - - 1 7 - 7 1 , 7 7 2 3 9 , 8 6 6 3 7 , 8 2 9 5 3 1 , 0 8 0 9 0 9 2 8 7

MOUNTAIN .................. 2 3 3 9 3 2 1 12 1 3 6 8 3 1 5 , 4 4 7 1 7 , 4 2 9 5 1 8 3 1 85 2 4
1 2 9 - - - - 2 2 5 9 2 3 8 3 7 - 7 1 2
- 14 2 - 5 - - 2 6 5 8 2 8 2 3 2 4 4 -

2 10 - - - - - 15 3 5 5 4 3 2 - 4 2 -
3 32 — — 2 - — 2 2 3 4 , 4 4 0 4 ,  5 0 6 2 55 5 7 -

3 68 - 1 1 - - 1 71 2 , 2 5 7 2 ,  5 3 9 1 4 9 3 4 9

11 1 8 6 - - 2 - - 1 01 3 , 7 0 7 5 ,  1 1 7 - 3 7 7 7 12

Utah.......................... - 22 - - 1 - - 15 8 7 8 9 4 8 - 9 4 1

Nevada...................... 3 32 ~ — 1 1 1 1 07 2 , 3 0 5 2 , 2 2 7 - 1 8 6 ~

PACIFIC ...................... 6 9 2 , 0 9 3 1 1 61 - I 2 , 8 6 5 7 0 , 5 1 9 7 0 , 4 4 6 4 4 2 , 0 0 5 2 , 0 1 0 1 9 7

Washington* ............... NA 82 - - 5 - - 2 2 9 5 , 3 1 2 5 , 2 8 5 MA 81 9 4 -

O regon...................... 3 85 - - 1 - - 2 6 3 4 , 9 4 2 4 , 8 4 7 3 71 6 0 1
California .................. 51 1 , 6 1 8 1 - 5 0 - 1 2 , 2 4 0 56  , 6 8 0 5 6 , 5 1 8 41 1 , 8 2 7 1 , 8 2 3 1 9 0

A laska*...................... - 2 5 - - - - - 87 2 , 2 2 9 2 , 2  79 - 7 13 6

Hawaii ...................... 15 2 8 3 - 1 5 ~ - 46 1 , 3 5 6 1 , 5 1 7 - 19 20 -

Guam* .......................... NA 3 2 NA . NA _ NA 82 1 0 7 NA . 1 _
Puerto Rico .................. - 2 0 0 - - 1 - - 4 6 1 , 1 3 8 1 , 4 7 9 9 2 1 2 2 6 8 11
Virgin Islands.................. 3 2 6 1 0 3 92 2 8 3

N A :  N o t  ava ila b le
t  D e la v e d  re p o r t s  rece ived  f o r  1 9 7 7  are  n o t  sh o w n  b e lo w  b u t  are  u se d  t o  u p d a te  la st y e a r  s  w e e k ly  a n d  c u m u la t iv e  to ta ls.

* T h e  f o l lo w in g  d e la ye d  re p o rt s  w ill be re fle cted  in  n e x t  w e e k 's  c u m u la t iv e  to ta ls:  T B :  M ic h . - 3 ,  K a n s.  - 1 ,  M d .  - 5 ,  V a .  - 2 ,  S .C . —  1, F la . —  I,  A la s k a  + 1 0 ;  T u la re m ia :  A r k .  - 2 ;  T y p h o id  feve r: O k la .  +  l ;  

R M S F :  N .C . - 1 ; G C :  G u a m  + 1 2 ;  S y p h i l is :  N e b r.  - 2  (c iv.), T e x . - 2  (c iv.). W ash . - 1  ( c iv . ) , - 2  (m il.); A n .  rab ie s: O h i o +2 .
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Table IV 
Deaths in 121 United States Cities*

Week Ending June 17, 1978 — 24th Week

REPORTING AREA

ALL CAUSES Pneu
monia
and

Influenza
ALL

AGES

REPORTING AREA

A LL  CAUSES Pneu
monia

and
Influenza

ALL
AGES

ALL
AGES

65 Years 
and Over

45-64
Years

25-44
Years

Under 
1 Year

ALL
AGES

65 Years 
and Over

45-64
Years

25-44
Years

Under 
1 Year

NEW ENGLAND ....... 6 1 3 3 8 9 1 5 7 2 9 21 34 SOUTH ATLANTIC . . . 1 , 2 5 3 6 8 1 3 9 3 101 32 4 8
Boston, Mass............. 1 73 9 5 45 15 11 10 Atlanta, Ga............... 150 74 48 18 4 5
Bridgeport, Conn. . . . 4 4 29 13 L 1 2 Baltimore, Md........... 171 83 56 19 3 3
Cambridge, Mass. 2 0 17 3 - - 3 Charlotte, N. C.......... 6 5 3 4 2 2 2 2 2

2 9 22 7 -» — 1 52 31 8 2 5
54 2 7 19 4 3 2 9 0 4 9 2 5 12 1

Lowell, Mass............. 25 14 11 - - 4 Norfolk, Va.............. 6 2 35 17 2 5 4
Lynn, Mass............... 18 12 3 1 - - Richmond, Va........... 86 48 2 9 3 4 6
New Bedford, Mass.. . . 17 12 3 2 — 1 Savannah, Ga............ 40 2 0 13 4 1 3
New Haven, Conn. . . . 4 3 31 9 - - I St. Petersburg, Fla. . . . 70 58 10 2 - 5

56 38 14 1 ? 5 9
Somerville, Mass. 8 8 Washington, D. C. . . . 3 0 4 1 55 1 12 2 5 7 4
Springfield, Mass. 4 5 23 14 4 4 1 Wilmington, Del......... 46 28 12 4 1 2
Waterbury, Conn. . . . 35 27 5 - — 2
Worcester, Mass......... 4 6 3 4 11 1 - 2

EAST SOUTH CENTRAL 7 3 7 4 2 2 1 8 5 52 4 8 3 7
Birmingham, Ala. 1 07 57 26 10 10 2

M IDDLE ATLANTIC . . . 2 , 4 8 6 1 , 5 6 3 6 4 1 1 41 77 1 05 Chattanooga, Tenn. . . . 62 3 7 12 7 3 8
Albany, N. Y ............ 4 8 31 11 I 2 - Knoxville, Tenn......... 37 2 4 11 - - 1
Allentown, Pa............ 22 13 6 3 - 2 Louisville, Ky............ 1 40 82 35 7 11 15
Buffalo, N. Y ............ 1C2 54 30 7 9 5 Memphis, Tenn.......... 2 0 0 117 4 9 12 15 5
Camden, N. J............ 22 12 4 4 1 3 Mobile, Ala............... 49 2 7 15 I 3 —
Elizabeth, N. J........... 2 3 19 4 - - 1 Montgomery, Ala. . . . 4 7 2 4 8 6 6 4
Erie, Pa................... 39 2 9 7 1 1 3 Nashville, Tenn.......... 95 5 4 2 9 9 - 2
Jersey City, N. J. . . . 4 0 3 4 5 1 - -
Newark, N. J............. 72 30 27 7 3 5
New York City, N. Y. . 1 , 3 0 0 8 1 7 3 4 1 77 3 8 50 WEST SOUTH CENTRAL 1 , 1 39 5 9 9 3 3 1 88 52 3 0
Paterson, N. J............ 5 0 36 9 3 2 2 Austin, Tex............... 29 16 6 4 2 4
Philadelphia, Pa......... 1 99 131 46 13 4 9 Baton Rouge, La. .. . 28 14 12 - 1 -
Pittsburgh, Pa............ 1 6 9 84 52 10 14 7 Corpus Christi, Tex. . . 4 0 15 15 2 6 1
Reading, Pa............... 4 5 34 8 2 1 - Dallas, Tex............... 1 79 88 56 16 4 3
Rochester, N. Y ......... 1 29 86 32 6 1 7 El Paso, Tex.............. 32 20 10 - 1 2
Schenectady, N. Y. . . . 33 22 10 I - - Fort Worth, Tex. 78 4 3 18 9 5 3
Scranton, Pa............. 2 7 21 6 - - 2 Houston, Tex............ 2 61 1 20 78 2 7 17 2
Syracuse, N. Y ........... 74 45 23 2 - 3 Little Rock, Ark........ 76 38 2 6 2 5 2
Trenton, N. J............ 3 6 25 9 1 1 5 New Orleans, La. . . . 1 27 5 9 4 4 15 I 1
Utica, N. Y ............... 2 8 22 4 - - — San Antonio, Tex. . . . 1 49 9 8 37 6 4 4
Yonkers. N. Y ........... 28 18 7 2 - 1 Shreveport, La........... 63 4 0 8 4 5 -

Tulsa, Okla............... 77 48 21 3 1 8

EAST NORTH CENTRAL 2 , 2 6 0 1, 3 0 7 6 0 6 1 4 5 9 4 66
Akron, Ohio ........... 51 30 11 - 5 - MOUNTAIN .............. 4 9 2 2 6 9 131 42 21 12
Canton, O h io ........... 4 4 26 14 2 2 - Albuquerque, N. Mex . . 4 9 2 3 17 1 1 5
Chicago, III............... 5 51 2 8 4 151 5 0 3 6 11 Colorado Springs, Colo. 40 29 6 4 I 3
Cincinnati, O h io ....... 1 91 1 11 53 9 1 1 1 Denver, Colo............. 102 5 6 25 8 8 3
Cleveland, Ohio ....... 1 36 72 4 4 14 - 3 Las Vegas, Nev.......... 40 12 17 9 - -
Columbus, O h io ....... 1 3 0 81 34 7 4 6 Ogden, Utah ........... 17 15 1 - - -
Dayton, O h io ........... 9 7 59 31 2 3 4 Phoenix, Ariz............ 118 66 30 12 5 1
Detroit, Mich............. 2 6 4 1 4 0 76 23 13 5 Pueblo, Colo............. 12 7 3 I - -
Evansville, Ind........... 34 28 5 - - 2 Salt Lake City, Utah . . 53 23 18 4 4 -
Fort Wayne, Ind. 44 2 8 11 3 2 2 Tucson, Ariz............. 61 38 14 3 2 -
Gary, Ind................. 13 6 4 2 I 1
Grand Rapids, Mich. . . 61 42 15 - 1 14
Indianapolis, Ind. . . . 1 8 7 1 1 2 47 14 7 2 P A C IF IC .................... 1 , 5 6 5 1 , 0 0 3 3 6 3 8 9 52 3 9
Madison, Wis............. 3 6 22 8 1 - 5 Berkeley, Calif........... 13 10 3 - - -
Milwaukee, Wis.......... 1 17 79 31 1 1 - Fresno, Calif............. 82 43 22 5 6 —
Peoria, III................. 4 4 2 3 9 5 4 4 Glendale, Calif........... 21 18 1 - - -
Rockford, III............. 32 2 5 2 3 - 3 Honolulu, Hawaii 5 3 2 5 If l 6 2 -
South Bend, Ind. 40 2 4 12 2 - 3 Long Beach, Calif. . . . 87 6 3 18 3 3 2
Toledo, O h io ........... 138 85 3 ? 5 ‘ 4 Los Angeles, Calif. . . . 3 87 2 7 3 73 23 6 12
Youngstown, Ohio . . . 50 30 16 2 - - Oakland, Calif........... 70 39 17 6 2 I

Pasadena, Calif........... 37 33 3 - 1 2
Portland, Oreg........... 1 50 89 4 4 6 7 3

WEST NORTH CENTRAL 7 6 7 4 8 0 1 74 3 7 4 7 23 Sacramento, Calif. . . . 79 45 2 5 3 2 2
Des Moines, Iowa . . . 68 51 11 2 1 - San Diego, Calif......... 1 28 83 2 7 8 6 2
Duluth, Minn............ 26 14 5 2 4 — San Francisco, Calif. . . 1 39 81 2 9 19 6 2
Kansas City, Kans. . . . 4 0 21 12 2 2 2 San Jose, Calif........... 6 7 42 16 3 3 2
Kansas City, Mo. 1 3 5 82 34 5 1 0 - Seattle, Wash............. 1 54 9 5 45 4 4 6
Lincoln, Nebr............ 37 23 9 3 - 3 Spokane, Wash........... 5 8 4 0 14 - I 2
Minneapolis, Minn. . . . 91 57 17 4 8 4 Tacoma, Wash........... 4 0 2 4 8 3 3 3
Omaha, Nebr............. 59 35 11 6 7 -

St. Louis, Mo............ 169 1 0 0 44 8 11 7
St. Paul, Minn........... 72 54 12 2 4 5 TOTAL ...................... 1 1 , 3 1 2 6 ,  7 13 2 , 9 8 1 7 2 4 4 4 4 3 94
Wichita, Kans............ 70 43 19 3 - 2

Expected Number ....... 1 0 , 8 5 8 6 ,  5 0 4 2 , 8 1 0 6 9 5 4 1 7 3 48

* B y  place o f  occurrence  and  week o f  f ilin g  certificate. E xc lu d e s fetal deaths.

^ D ata  n o t  available. F igu re s are e stim ates based on  average percent o f  regional total.

T h e  M o r b id i t y  a n d  M o r t a l i t y  W e e k ly  R e p o r t ,  c ir c u la t io n  7 8 , 0 0 0 ,  is p u b lis h e d  b y  the  C e n te r  f o r  D ise a se  C o n t r o l ,  A t la n ta ,  G e o rg ia .  T h e  d a ta  in  t h is  re p o rt  a re  p ro v is io n a l,  b a se d  o n  w e e k ly  
t e le g ra p h s  t o  C D C  b y  state h e a lth  d e p a rtm e n ts.  T h e  re p o rt in g  w e e k  c o n c lu d e s  at c lo se  o f  b u s in e s s  o n  F r id a y ;  c o m p ile d  d a ta  o n  a n a t io n a l b a s is  a re  o f f ic ia l ly  re leased  t o  the  p u b lic  o n  th e  su c 
c e e d in g  F r id a y .

T h e  e d it o r  w e lc o m e s  a c c o u n t s  o f  in te re st in g  cases, o u tb re a k s ,  e n v iro n m e n ta l h a za rd s ,  o r  o th e r  p u b lic  hea lth  p ro b le m s  o f  c u rre n t  in te re st  t o  h ea lth  o f f ic ia ls .  S e n d  re p o rt s  to : C e n te r f o r  
D ise a se  C o n t r o l ,  A t t n . :  E d it o r ,  M o r b id i t y  a n d  M o r t a l i t y  W e e k ly  R e p o r t ,  A t la n ta ,  G e o rg ia  3 0 3 3 3 .

S e n d  m a il in g  list  a d d it io n s ,  d e le t io n s,  a n d  a d d re ss  c h a n ge s  to :  C en te r f o r  D ise a se  C o n t r o l ,  A t tn . :  D is t r ib u t io n  Se rv ic e s, G S O ,  1 -S B - 3 6 ,  A t la n ta ,  G e o rg ia  3 0 3 3 3 .  W h e n  re q u e st in g  c han ge s 
be su re  t o  g ive  y o u r  f o rm e r  ad d re ss , in c lu d in q  z ip  c o d e  a n d  m a il in g  lis t  c o d c  n u m b e r,  o r  se n d  an  o ld  ad d re ss  label.
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Polybrominated Biphenyls — Continued 
MD, Michigan State D ept o f  Public Health; C linical Im m unology  
Laboratory, Toxicology Br, C linical Chemistry Div, B ur o f  Labora
tories, Special Studies B r and A rth r it is  and Im m unologic Diseases 
A c tiv ity , Chronic Diseases Div, B ur o f  Epidemiology, CDC.

Editorial Note: This is the second human study (5) that has 
failed to demonstrate dose-related depression of lymphocyte 
function in persons exposed to PBB. If, however, an asso
ciation does exist, the failure of this study to detect it 
could have resulted from (/) insufficiently sensitive testing 
or (2) a rather uniform depression of cell function in all 
groups either from transportation delay or from exposure 
to PBB in concentrations above a threshold level for lympho
cyte depression.

Further investigations will be required to evaluate these 
possibilities and to determine if there is any clinical signifi
cance to the in vitro abnormalities observed in the 15% of 
subjects studied here. The planned continued long-term 
follow-up of the Michigan cohort will help in evaluating this 
and other possible effects of PBB exposure.

International Notes

Eastern Equine Encephalitis

Reports of clinical cases of equine encephalitis of un
known etiology occurring in the 2 provinces, Maria Trinidad 
Sanchez and Samana, came to the attention of the Domini
can Secretary of State for Agriculture and to the Secretary 
of State for Public Health and Welfare during mid-February, 
1978 (Figure 1). During the period February 17-28, 42 
horses and mules died, and 18 sick equines were sacrificed. 
Sporadic cases continued to occur in the same area of 
northeastern Dominican Republic throughout March (34 
deaths and 26 sacrificed) and during the first week of April 
(1 dead on April 4 and 1 each sacrificed on April 2 and 3).
F IGURE 1. Quarantined area for eastern equine encephalitis, 
eastern Dominican Republic, 1978

in early March were sent to the National Veterinary Services 
Laboratories (USDA) in Ames, Iowa, for diagnosis. Results 
of serologic tests and isolation of virus from brain tissue of 
1 of 3 horses found ill near Samana confirmed the presence 
of Eastern equine encephalitis (EEE) virus and infection.
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Dominican Republic

In addition, histopathologic lesions in the brains of 4 
equines were compatible with EEE. The Dominican govern
ment established a quarantine barrier of vaccinated horses 
in the provinces of Maria Trinidad Sanchez and Duarte, 
south to the Yuna River and east to the Bay of Samana 
(an area of approximately 400 km2) in an attempt to con
fine the outbreak to the Samana peninsula;the same area 
was sprayed to control mosquitoes. Twenty thousand doses 
of EEE/W EE bivalent vaccine were imported, and an inten
sive vaccination campaign was initiated in equines in the 
affected area.

With the assistance of the Pan American Health Organi
zation and CDC, a serologic survey was conducted and 
arthropods collected in the affected area during the last 
week of March and the first week of April. A  total of 288 
human, 369 equine, 20 avian, and 3 bat serum specimens 
were obtained. Thus far, these have been tested by both 
serum dilution plaque reduction neutralization (N) and 
complement-fixation (CF) tests with EEE  virus. The anti
body prevalence rate among humans was 7.2% (11 of 153) 
in the more rural areas and 0 (of 125) in the main popu
lation center of Sanchez. CF tests results suggested that 
these were not recent infections. Antibody prevalence was 
similar in males and females. Three children less than 10 
years old had detectable levels of antibody. Since an active 
vaccination campaign was in progress, it was difficult to 
assess the background immunity in the equine population, 
but 23.9% of unvaccinated equines had N antibody, and 
positive CF tests indicated the antibodies were due to rel
atively recent infections. Nearly 87% of the vaccinated 
equines had N antibody.

EEE  virus was isolated from the brain of a moribund 
horse sacrificed April 3 near the town of Cristal, which is 
located south of the Yuna River adjacent to a rice-growing 
area. By kinetic hemagglutination inhibition testing, both 
isolates of EEE  virus were found to be North American 
subtypes, as have been all E EE  virus strains from the



2 14 M O RB ID ITY  AN D  M O RTAL ITY  W EEKLY REPORT June 23, 1978

Eastern Equine Encephalitis — Continued 
Dominican Republic isolated previously. A  total of 6,752 
mosquitoes and 10,948 Culicoides spp. were collected and 
tested, but no virus strains were isolated. Culex nigripalpus 
represented 72% of the mosquitoes collected; no Aedes 
taeniorhynchus or Aedes sollicitans mosquitoes—the species 
involved in past epizootics of EEE  virus in the Dominican 
Republic—were found.
Reported by the Secretario de Estado de Agricuttura and Secretario 
de Estado de Salud Publica y Asistencia Social. Santo Dom ingo; 
Virologist, Hospital Saivado Gautier, Santo Dom ingo; Pan American

Epidemiologic Notes and Reports

Malaria in Participants of a Natural

On July 11, 1977, a 48-year-old woman from Santa 
Monica, California, was admitted to a local hospital with 
chills, fever, diaphoresis, diarrhea, weakness, and dizziness.
She had become ill 2 days earlier upon returning from a 
3-week trip to Kenya. Malaria due to Plasmodium falciparum 
infection was diagnosed by peripheral blood smears, and 
she was treated with quinine sulfate and pyrimethamine. By 
the fourth day of therapy her condition had worsened, and 
she was transferred to another hospital, where she was suc
cessfully treated with chloroquine and also received 2 units 
of packed red blood cells because of severe hemolysis.

The patient was one of 20 Americans participating in an 
organized "Natural History Safari" tour of wild game re
serves in Kenya from June 21 to July 9, 1977. The travelers 
were specifically advised about malaria risk and prevention, 
but the above patient did not take any malaria preventive 
medications. Two other group members failed to take 
malaria chemoprophylaxis, and malaria developed in both.

The first was a 41-year-old man from Seattle, Washington, 
who became ill on July 9 and was hospitalized in Nairobi, 
Kenya, with malaria due to mixed P. falciparum and P. vivax 
infection. The other patient was a 53-year-old California 
dentist who became ill on July 8 with chills, fever, weakness, 
and myalgia. He was found dead at home 3 days later with
out having sought medical attention. On autopsy, intra- 
erythrocytic Plasmodium parasites were seen on sections of 
his spleen, and abundant malarial pigment was noted on 
sections of the liver, spleen, and lung. In addition, conges
tion of the brain, marked pulmonary edema, hemorrhagic 
kidneys, and an acute myocardial infarction were observed.

The 17 other tour members were all taking proper malaria 
chemoprophylaxis, as advised by the travel agent. Two of 
the above 3 malaria patients discussed chemoprophylaxis

Health Organization; National Veterinary Services Laboratories, 
USDA, Ames, Iowa; and the Vector-Borne Diseases Div, B ur o f  
Laboratories, CDC.
Editorial Note: Previous epizootics of EEE  in the Domini
can Republic (1949-50, 1955, 1959-60) have preceded and 
roughly coincided with outbreaks of EEE in the south
eastern United States. Whether this is due to coincident 
amplification or actual movement of the virus is unknown. 
However, areas in the United States where EEE  has been 
reported in the past should be aware of this activity in the 
Dominican Republic.

History Safari to Kenya, Africa

with their physicians but decided not to take chloroquine 
after a discussion of its possible side effects. The third 
patient discussed immunizations for the trip with his physi
cian, but no mention was made of malaria chemoprophy
laxis.

Reported by D T  Clary, MD, Santa Rosa, California; RC Holtzer, 
MD, Sonoma County Health Dept, Santa Rosa; JG Spearman, RN. 
MN, Seattle-King County Dept o f  Public Heath, Seattle; RA Murray, 
MPH, C Porvers, BS, RR Roberto, MD, California D ept o f  Health; 
Pathology D iv and Parasitic Diseases Div, Bur o f  Laboratories, and 
Parasitic Diseases Div, B ur o f  Epidemiology, CDC.

Editorial Note: Falciparum malaria can be a fatal disease 
particularly if not promptly recognized and treated. In 
1977, 146 (30.4%) of 480 malaria cases reported to CDC 
were acquired in Africa. In 133 African cases with known 
Plasmodium species, 77 (58%) were due to P. falciparum, 
and 2 (2.5%) died. The type of malaria in the fatal case de
scribed above was not identified, but was probably also 
P. falciparum in view of the evolution of illness and the 
pathologic findings. The weekly dose of chloroquine 
(550 mg) used for malaria prophylaxis is sometimes asso
ciated with mild, usually gastrointestinal, side effects. Severe 

adverse reactions, such as retinopathy, have been noted 
only after high daily doses for prolonged periods, such as in 
the treatment of rheumatologic disorders.

To prevent malaria, chloroquine phosphate (500 mg) 
should be taken on a weekly basis, starting 1-2 w e e k s  before 
a trip, continuing throughout the duration of travel, and 
for 6 additional weeks upon return. For more detailed in
formation on malaria risk and prevention, see the MMWR 
supplement on malaria (7).
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