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BCG Vaccines

in t r o d u c t io n  B D S  » 'INTRODUCTION W W H K  if.  30335
Tuberculosis cases and deaths in the United States have declined steadily since report

ing began in the 19th century. In 1977 there were approximately 30,000 reported cases 
and 3,000 deaths, for rates of 13.9 (cases) and 1.4 (deaths) per 100,000 population. These 
rates are 40% and 60% lower than the corresponding rates fo r 1967. The rate of infection, 
judged by the prevalence of positive tuberculin skin tests, has also declined, particularly 
for susceptible groups, such as young children. The prevalence of positive reactors among 
children entering school is now estimated to be 0.2%, and among adolescents, 0.7%. The 
current annual infection rate is estimated to be 0.03%, based on the prevalence among 
6-year-olds.

The incidence of tuberculosis cases varies broadly among different segments of the 
Population and in different localities. Cases occur twice as frequently in males as in 
females. Rates increase sharply w ith  age in both sexes and all races. More than 80% of 
rePorted cases are in persons over 25 years o f age, most of whom were infected several 
Vears previously. Reported cases are generally typical post-primary pulmonary disease, 
^he risk o f infection is greatest for those who have repeated exposure to persons w ith 
unrecognized or untreated sputum-positive pulmonary tuberculosis. Chemotherapy 
raPidly reduces the infectivity of cases.

Efforts to control tuberculosis in the United States are directed toward the early 
lclentification and treatment of cases and preventive therapy w ith  isoniazid for infected 
Persons at high risk of developing disease. In this country, vaccine prepared from the 

acillus of Calmette and Guerin (BCG) has been used mainly for selected groups of 
Uninfected persons who live or work where they have an unavoidable risk o f exposure to
tuberculosis.

&Cg VACCINES

bCG was derived from a strain of Mycobacterium bovis attenuated through years of 
Se,ial passage in culture by Calmette and Guerin at the Pasteur Institute, Lille, France. It 
Was first administered to humans in 1921.

There are many BCG vaccines* available in the world today; all are derived from the 
° r'9inal strain, but they vary in immunogenicity, efficacy, and reactogenicity. Variation 

°bably has been the result of genetic changes in the bacterial strains; differences in

facial name: BCG Vaccine.
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techniques of production; methods and routes of vaccine administration; and characteris
tics of the populations and environments in which vaccine has been studied. Controlled 
trials—all conducted prior to 1955-o f liquid vaccines prepared from different BCG 
strains showed protection ranging from 0 to 80%.

The vaccines now available in the United States d iffer from products used in the field 
trials in that additional culture passages have since taken place, and there have been 
various modifications in methods of preparation and preservation. The efficacy of these 
current vaccines has not been demonstrated directly and can only be inferred.

Production standards fo r BCG vaccines (Bureau of Biologies, Food and Drug Admin
istration) specify that they be freeze-dried products containing live bacteria from a docu
mented strain of the Bacillust of Calmetteand Guerin. The strain must demonstrate various 
specified characteristics of safety and potency and be capable of inducing tuberculin 
sensitivity in guinea pigs and humans. (The assumed relationship between sensitivity and 
immunity has not been proven.)

Freeze-dried vaccine should be reconstituted, protected from exposure to light, and 
used w ithin 8 hours.

VACCINE USAGE 
General Recommendations

Modern methods of case detection, chemotherapy, and preventive treatment can 
be highly successful in controlling tuberculosis. Nevertheless, an effective BCG v a c c in e  

may be useful under certain circumstances. In particular, BCG may benefit uninfected 
persons w ith repeated exposure to infective cases who cannot or w ill not obtain or accept 
treatment.
Recommended Vaccine Recipients

1. BCG vaccination should be seriously considered for individuals, such as infants if1 
a household, who are tuberculin skin-test negative ( /)  but who have repeated exposure 
to persistently untreated or ineffectively treated patients w ith sputum-positive pulmonary 
tuberculosis.

2. BCG vaccination should be considered for groups in which an excessive rate of new 
infections can be demonstrated and the usual surveillance and treatment programs have 
failed or are not feasible. Such groups might exist among those w ithout a regular source 
of health care.

Adequate surveillance and control measures should be possible to protect groups such 
as health workers (2). However, some health workers may be at increased risk of repeated 
exposure, especially those working in institutions serving major urban population centers 
in which the endemic prevalence of tuberculosis is relatively high. BCG vaccine should be 
considered when the frequency of skin-test conversion representing new infections (3) 
exceeds 1% annually.
Schedule

BCG should be reserved for persons who are skin-test negative to 5 TU * of tubercule» 
PPD.+ Those who receive BCG should have a tuberculin skin test 2-3 months later, 
that skin test is negative and the indications fo r BCG remain, a second dose of vaccine 
should be given. Dosage is indicated by the manufacturer in the package labeling; ° ne' 
half of the usual dose should be given to persons under 28 days old. If the indications

^Tuberculin un it.
tP urified  protein derivative o f tuberculin.
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for immunization persist, these children should receive a fu ll dose after attaining 1 year 
of age.

Administration Technique
The World Health Organization recommends that BCG be given by the intradermal 

route in order to provide a uniform and reliable dose. In the United States, however, 
vaccines fo r intradermal and for percutaneous administration are licensed, and vaccina
tion should be only by the route indicated in the package labeling.

RISKS AND SIDE EFFECTS
BCG vaccine has been associated w ith adverse reactions including severe or prolonged 

ulceration at the vaccination site, lymphadenitis, and—very rarely—osteomyelitis, lupoid 
reactions, disseminated BCG infection, and death. Available data on adverse reactions do 
not necessarily pertain to the vaccines currently licensed in the United States, and the 
reported frequency of complications has varied greatly, depending in part on the extent 
of the surveillance effort. For example, the frequency of ulceration and lymphadenitis 
has been reported to range from 1% to 10%, depending on the vaccine, the dosage, and 
the age of vaccinees. Osteomyelitis has been reported to occur in 1 per 1,000,000 vac- 
cinees, although limited information indicates that w ith newborns it may be higher. 
Disseminated BCG infection and death are very rare (1-10 per 10,000,000 vaccinees) and 
occur almost exclusively in children w ith  impaired immune responses.

p r e c a u t io n s  a n d  c o n t r a in d ic a t io n s

Altered Immune States
BCG for prevention of tuberculosis should not be given to persons w ith impaired 

lrnmune responses such as occur w ith congenital immunodeficiency, leukemia, lymphoma, 
0r generalized malignancy, and when immunologic responses have been suppressed with 
steroids, alkylating agents, antimetabolites, or radiation.
Pregnancy

Although no harmful effects of BCG on the fetus have been observed, it is prudent to 
avoid vaccination during pregnancy unless there is an immediate excessive risk of unavoid- 
able exposure to infective tuberculosis.

Interpretation of Tuberculin Test
After BCG vaccination, it is usually not possible to distinguish between a tuberculin 

reaction caused by virulent supra-infection and one resulting from persistent postvaccina- 
j'on sensitivity. Therefore, caution is advised in attributing a positive skin test to BCG 
'e*cept ¡n the immediate postvaccination period), especially if the vaccinee has recently 
een exposed to infective tuberculosis, 

tuberculosis in Vaccinated Persons
Since fu ll, lasting protection from BCG vaccination cannot be assured, tuberculosis 

°uld be included in the differential diagnosis of any tuberculosis-like illness in a BCG
Vaccinee.

SuRVEILLANCE
All suspected adverse reactions to BCG should be carefully investigated and reported

0 health authorities. These reactions occasionally occur as long as a year or more after
accination.
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TABLE I. Summary — cases of specified notifiable diseases. United States
ICumulative totals include revised and delayed reports through previous weeks.]

21st WEEK ENDING
MEDIAN

1974-1978**

CUMULATIVE, FIRST 21 WEEKS
DISEASE May 26, May 27, May 26, May 27, MEDIAN

1979 1978* 1979 1978» 1974-1978*1

A sep tic  m en ing itis 4 5 3 6 53 1 , 0 1 5 8 1 0 7 6 9

Brucellosis 2 7 5 3 9 6 5 74

C hicken pox 7 , 6 3 5 6 , 0 7 0 5 , 4 2 8 1 4 0 , 6 5 2 9 5 , 3 1 1 9 5 , 3 1 1
D ip h th e ria - 3 3 5 7 32 1 0 1

E ncepha litis : P rim ary  (a rth ro p o d -b o rn e  &  unspec.) 9 6 1 1 1 9 0 2 2 3 2 5 9
Post-in fectious 4 8 6 7 8 79 9 4

H epatitis , V ira l:  T ype B 1 9 9 2 4 6 2 4 8 5 , 4 5 6 6 , 0 8 5 5 , 9 5 8
T yp e  A 4 4 3 5 7 4 6 6 5 1 1 , 6 3 6 1 1 , 5 5 5 1 4 , 3 4 4
T yp e  unspecified 1 8 7 1 4 8 1 5 1 4 , 2 2 0 3 , 2 5 7 3 , 4 0 8

M alaria 7 18 8 1 7 9 2 0 8 1 3 7
Measles (rubeola) 6 1 5 1 , 3 9 6 1 , 3 9 6 8 , 1 5 3 1 6 , 0 2 1 1 6 , 0 2 1
M eningococcal in fe c tio n s : T o ta l 3 4 5 9 3 2 1 , 2 6 8 1 , 1 7 7 7 8 4

C iv ilian 3 4 58 3 2 1 , 2 6 1 1 ,  1 6 6 7 7 5
M ilita ry - 1 1 7 1 1 l l

M um ps 5 7 9 5 6 3 1 , 0 8 0 8 , 6 2 7 9 , 7 2 5 2 6 * 4 8 ^
4 9 6Pertussis 1 2 4 3 1 6 4 9 6 8 2 2

Rubella  (Germ an measles) 5 5 0 1 , 0 6 5 6 3 0 7 , 9 9 1 1 1 , 2 2 8 1 1 . 2 2 “
Tetanus 2 1 1 8 2 1 2 1
Tuberculosis 4 9 2 6 2 5 6 8 0 11  ,0 4 4 1 1 , 3 5 6 1 2 , 1 1 °
Tu la rem ia _ _ 4 4 1 32 3 *
T yp h o id  fever 1 0 7 7 1 5 0 2 0 2

1 30

T yphus  fever, t ic k -b o rn e  (R k y . M t. spo tted) 2 6 11 3 3 1 1 1 1 1 4 1 1 «

Venereal diseases:
3 7 6 ,

1 0 , 1  0  8 ,4 0 0  

1 2 8  
1 ,1 6 ?

G onorrhea: C iv ilian 1 6 , 0 6 8 1 9 , 3 2 4 I d  , 4 2 6 3 7 9 , 9 6 3 3 7 4 , 2 4 9
M ilita ry 1 6 1 4 5 9 4 5 1 1 0 , 7 4 9 9 , 8 7 3

S yph ilis , p r im a ry  &  secondary: C iv ilian 3 2 5 4 1 7 4 1 7 9 , 5 3 6 8 , 3 7 6
M ilita ry 9 1 2 7 1 2 1 1 2 8

Rabies in  anim als 1 0 1 76 6 4 1 , 8 1 7 1 , 2 1 8
________-___

TABLE II. Notifiable diseases of low frequency, United States

A n th ra x
CUM. 1979

P o lio m y e litis : T o ta l
B o tu lism 7 P a ra ly tic  (Wis. 1)
C ongenita l rube lla  syndrom e (Ups. N Y  1, III. 1 , Tex . 1) 2 5 Psittacosis t  (C o lo . 1 ,O re g . 1)
Leprosy (T ex . 4 , Oreg. 1) 6 6 Rabies in  man
Leptosp iros is  t 2 1 T rich inos is  (Ups. M Y 1)
Plague 4 T yphus  fever, flea -bo rne  (endem ic, m u rin e ) (T ex . 3)

'D e la y e d  repo rts  received fo r  ca lendar year 1978 are used to  update last year's  w e e k ly  and cu m u la tive  to ta ls.
"M e d ia n s  fo r  gonorrhea and syp h ilis  are based on data fo r  1976 1978. 

tT h e  fo llo w in g  delayed repo rts  w il l  be re flec ted  in n e x t w eek 's  cu m u la tive  to ta ls : Lep tosp iros is : H aw aii - 7 ;  Psittacosis: O h io  +1.
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TABLE III. Cases of specified notifiable diseases. United States, weeks ending
May 26 ,1979, and May 27, 1978 (21st week)

ASEPTIC BRU CHICKEN-
ENCEPHALITIS HEPATITIS (VIRAL). BY TYPE

Repo r tin g  a r e a
MENIN
GITIS

CEL
LOSIS

POX DIPHTHERIA
Primary Post-in

fectious
B A Unspecified

MALARIA

1979 1979 1979 1979 CUM.
1979

1979 1978* 1979 1979 1979 1979 1979 CUM.
1979

U N ITED  STATES 4 5 2 7 ,6 3 5 - 57 9 6 4 1 9 9 4 4 3 1 8 7 7 1 7 9

Ne w  EN G LA N D 1 1 1 ,0 3 9 _ _ 1 _ 1 3 1 2 1 0 _ 8
Maine - - 1 3 8 - - _ — _ _ 1 _ _ 1
N.H.t _ _ _ _ _ _ _ _ _ _
V t _ _ 5 0 _ _ _ _ _ _ 3 _ _ _
Mass.
M .
Conn.

- 1 2 6 3 - - 1 - - - 4 1 0 - 3
1

-
3 2

5 5 2 - - - - 1
1
2

2
2 : -

3
1

A T L A N T IC  
Upstate N.Y.
J-Y . C ity
N.J.t
Pa.

4 - 6 7 0 - _ _ 2 1 4 5 5 6 2 1 3 2 2
— - 4 2 2 - - - - - 1 0 2 1 7 - 3
- - 1 f>5 - - - 1 - 1 2 17 5 - 1 2
3 - NN - - - - 1 17 13 4 2 3
1 - 93 - - - 1 6 5 5 1 4

!-N . C E N T R A L 
O hiot
•nd.t

6 _ 3 ,4 9 2 _ _ 1 _ _ 38 5 6 4 1 1 0
- - 2 3 2 - - - - - 9 16 - - 2

III ~ ~ 1 5 6 — — — — — 3 1 2 — 1

Mich.
Wis.

4 - 1 ,3 1 4 - - - — - 1 1 2 4 1 1 3
2 - 1 ,1 9 7 - - 1 - - 1 0 9 1 - 4
~ “ 5 9 3 - - - “ - 5 6 - “ -

¡*:N- C E N TR A L 
Minn.
•owa
Mo.
N. Dak.

1 1 9 1 5 _ _ 1 _ _ 1 2 3 2 7 1 9
- - 2 - - - - - 2 8 - - 3
- - 3 6 2 - - 1 - - 2 7 2 - -

“ “ 62 - - - - 8 1 2 5 - 3

J- Dak.
Nebr

5
- - 44 - - - - - - 2 - - -

*ans.t
1 ” 5 ~ “ “ “ ” 2 1 2

“ 1 4 3 5 ~ “ - ~ ~ ~ 1 “ “ 1

^ A T L A N T IC 4 _ 3 8 7 _ _ 2 1 _ 4 3 7 2 2 1 1 3 2

Md.
d .c

— - 5 — - — — — — — — - 1
- - 3 8 - - - - - 9 1 4 6 - 5

Va.' — — 5 — — — — — — 2 — — 5

vv- v a. t 1 - 2 1 - - - - - 6 7 4 1 9

N.C — — 1 8*» — — — — — 1 — — ~ 1

s.c. - - NN - - 2 1 - 1 0 1 7 3 - 1

Ga.t - - 7 - - - - - 4 5 - - 1

Pla.t - - - - - - - - - - - - 2
3 - 1 2 7 - - - - - 13 2 7 8 - 7

^ C E N T R A L 6 _ 2 8 3 _ _
1

_ _ 18 4 5 8 _ 3
^®nn. 1 - 2 5 1 - - - - - 1 - - - -
^la. 1 - NN - - - - - 6 1 0 1 - -
Miss. 4 - 14 - - 1 - - 1 0 17 7 - 2

C EN TR AL

- - 18 - - - - - 1 18 - - 1

1 6 _ ¿ 4 7 _ 1 1 _ 14 7 9 7 5 1 13
u . - - 8 - - - 1 - 3 4 6 - -
Okla. 4 - NN - - - - - 3 4 - - 2
Tex. 5 - - - - 1 - - 2 5 3 1 2

7 - 2 3 9 — — — — — 6 6 6 6 6 — 9

& t N T A '~ 2 _ 1 3 7 _
1 . _ _ 1 9 7 0 38 _ 7

vvYo.
- - 2 - - - - - - - - - 1
— — 1 — — — — — — — 1 — —

M0'0-
- - - - - - - - - 5 - - 1

i *  Max. 1 - 1 0 2 - - - - - 4 8 7 - 2
1 - 2 4 - - - — - 1 0 2 - - -
- - NN - 1 - - - 3 4 2 2 1 - 3

V - - 5 - - - - - 2 7 9 - -

N -

— “ 3 ~ ~ “ ~ —
“

6
~

5 - 4 6 5 - 56 2 2 2 7 2 1 3 - 75
— - 4 1 6 — 55 — - - 3 8 3 - 4

S®*-
S k a

2 - 4 - 2 - 2 4 1 3 - - 4
NA NA NA NA I NA 2 — NA .4A NA NA 6 6

H« *a iit - 3 - - -
3 - 42 - - - - - - - - - 1

!S
v."' .MA NA ■ JA MA - NA - - NA NA NA NA -

- - 4 0 - - - 1 - 1 2 4 - 1
•MA NA NA NA - NA - - NA NA NA NA -
NA NA NA NA ~ NA - “ NA NA NA NA

.“•'«Ved .......... .....
*o(|fennrts received fo r  1978 are no t shown below  b u t are used to  update last year's weekly and cum ula tive  totals.
t d e l a y e d  reports w ill be reflected in  next week's cum ulative to ta ls : Asep. meng.: O h io  +2, Fla. +6 ; Chickenpox: N .H . +21, Fla. +568, Hawaii 
U r^ T  .V ln d - + 1 ;E n ce p h „ post: F la .+1; Hep. B: N J . - 2 , W . V a . +1. G a .+1. Fla. +27; Hep. A : N .H .+1, N J . - 1 ,  K a n s .-1 ,W .V a .- 1 ,  G a .+15, F la .+50; 

N- l . - 5 . F I , . + 3 6 . A r i z. - 1 .
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TABLE III (Cont.'d). Cases of specified notifiable diseases. United States, weeks ending
May 26, 1979, and May 27 ,1978 (21st week)

REPORTING AREA

MEASLES (RUBEOLA) MENINGOCOCCAL INFECTIONS 
TOTAL

MUMPS PERTUSSIS RUBELLA TETANUS

1979
CUM.
1979

CUM.
1978* 1979

CUM.
1979

CUM.
1978* 1979

CUM.
1979 1979 1979

CUM.
1979

CUM.
1979

U N IT E D  STATES 6 1 5 8 » 1 5 3 1 6 , 0 2 1 34 1 , 2 6 8 1 ,1 7 7 5 7 9 8 , 6 2 7 1 2 5 5 0 7 ,9 9 1 1 3

NEW EN G LA N D 7 2 3 7 1 ,6 9 4 1 54 6 5 7 3 2 5 i 9 0 1 ,  1 2 9 1

Maine 2 1 0 1 ,1 7 1 - 1 4 1 1 1 6 - - 57 -
N .H .t - 2 8 33 - 5 6 - 4 - 1 8 2 -
V t 1 8 fc 2 4 - 3 2 - 5 - 1 0 3 5 6 -

Mass. t 1 1C 151 - 14 2 4 1 2 5 1 52 3 8 8 1

R.I. 3 1 0 3 4 1 5 1 2 1 2 1 - 2 3 6 2 -

Conn. - - J l l - 2 6 17 4 1 5 4 - 4 18 2 “

M ID . A T L A N T IC 9 9 9 1 9 1 , 2 6 0 8 1 8 7 17 2 4 1 7 4 7 3 2 3 2 1 ,4 4 1 4
Upstate N .Y. 4 5 4 8 5 8 2 0 2 6 7 5 5 5 9 2 2 1 3 3 7 2 6 1
N .Y . C ity 49 3 7 9 15 4 4 50 4 1 à 78 - 2 3 1 7 0 2
N.J. 4 3 4 ;  8 2 4 8 2 5 2 3 3 9 3 - 2 2 2 8 5 -

Pa. 1 2 1 2 5 8 - 2 2 41 5 1 8 4 1 54 2 6 0 1

E.N. C E N T R A L 2 8 3 2» 1 77 6 ,8 1 3 1 1 1 4 1 1 3 4 1 8 3 , 7 3 6 2 1 0 0 1 ,8 8 2 1

O h io t 9 74 2 8 9 - 33 2 1 32 1 ,2 0 7 - 4 7 5 -

Ind. 1 2 1 48 1 1 9 - 28 2 0 16 2 1 0 - 26 6 3 8 —

111. 1 5 1 1 ,  0 4 9 8 12 - 3 2 3 2 8 9 7 5 7 - 17 1 1 6 -

M ich. 16 5 0 4 4 , 5 0 2 1 3 8 4 0 37 7 5 1 2 3 5 8 7 7 1
Wis. 9 5 4 0 2 1 ,0 9 1 " 1 2 9 4 4 8 1 1 - 18 1 7 6 "

W.N. C E N TR A L 3 6 1 . 0 Z 0 2 9 6 - 3 7 4 6 13 5 7 6 - 18 3 0 1 -

M inn. 3 4 6 3 2 2 7 - à 8 - 6 - - 31 -

Iowa - 14 4 9 - 5 9 3 2 0 7 - - 4 6 -

Mo. 4 2 5 4 7 - 17 19 5 1 5 8 - - 2 8 -

N. Dak. - 6 1 6 7 - - 3 - 1 - - 8 -

S. Dak. - 1 - - 2 2 - 3 - - - "

Nebr. - - 4 - - - - 5 - 1 2 1 1 0 -

Kans. “ 1 2 4 2 “ 5 5 1 0 1 9 6 - 6 76 ~

S. A T L A N T IC 3 6 1 * 0 2 5 ¿ ,5 0 5 13 3 0 9 2 9 8 13 2 9 6 5 54 8 6 9 5
Del. 1 1 5 - 3 1 3 1 5 - - 2 ~

Md. 1 7 3 - 2 5 13 3 4 4 - - 2 1 ~

D.C. - 4 7 - 1 1 - 1 - - 1 -
V a .t 3 8 1 6 8 2 , 1 3 6 - 4 6 4 0 2 o 3 - 23 1 2 3 1

W. Va. 4 7 d O l 1 6 5 - 7 0 2 1 0 9 4 -
N.C. 1 1 0 2 63 5 51 6 0 4 4 5 - 16 3 9 6 2

S .C .t 14 ¿ 1 1 6 7 2 4 7 19 - 2 1 2 5 2 ~

Ga. t 1 7 2 1 2 - 51 3 8 - 3 - - 5 -
F la . t 2 1 4 6 6 2 51 5 79 1 2 1 1 52 2 3 1 7 5 2

E.S. C E N T R A L 13C 9 4 4 1 1 0 0 1 0 0 4 7 8 5 9 _ 6 2 2 1 4

Ky. 2C 8 1 - 18 16 4 5 7 4 6 - 1 4 8 -
Tenn. 1 4 8 6 8 2 - 31 2 6 1 72 - 1 74
Ala. 4 6 61 - 2 3 2 0 - 1 1 - 1 31 4
Miss. 1 1 6 1 2 0 1 2 8 2 8 1 30 - 3 6 8 "

W.S. C E N T R A L 2 1 80C 7 9 9 8 2 3 0 1 7 6 14 1 ,3 9 9 _ 6 1 6 4 3
A rk. 6 13 2 19 14 2 7 4 6 - _ 4 1

La. 4 2 0 5 2 8 3 - 9 6 6 6 - 34 - 1 2 5
Okla. 2 2 1 1 1 19 1 6 _ - _ 2 2
Tex. 1 7 5 6 7 4 8  7 5 9 6 8 0 1 2 6 1 9 - 5 1 1 3 2

M O U N T A IN 16 1 9 4 176 1 59 2 7 1 0 2 0 7 1 31 361 -
M o n t 4 52 9 4 - 4 2 _ 5 _ 1 4 9 "

Idaho 1 4 1 - 4 2 - 3 - 4 1 5 4
Wyo. - - - - - - _ - - _ - "
Colo. 2 3 0 2 0 - 3 2 - 59 - 1 2 3 "
N. Mex. 2 30 - - 4 4 - 7 - - 6
A r iz . t 5 55 18 - 32 1 0 6 3 9 1 24 1 0 9
Utah - 1 5 31 - 6 4 4 8 4 - 1 2 0
Nev. 2 e 1 2 1 6 3 - 1 0 - - -

PAC IFIC 6 0 1 ,6 5 1 5 1 4 1 1 7 8 1 8 0 1 1 4 8 2 _ 13 1 , 6 2 3 -
Wash. 5 8 7 9 8 4 6 - 26 32 4 1 61 - 8 1 4 7
Oreg. - 52 1 2 6 1 1 1 9 5 4 8 - 4 63
C alif. NA 72 2 33  9 _ 1 3 0 1 3 2 NA 2 1 3 NA NA 1 ,  4 0 0
Alaska - 15 _ _ 3 5 8 1
Hawaii t 2 6 4 3 - 8 2 2 52 - 1 1 2

Guam NA 2 2 5 _ . . NA 5 NA NA 2 3
P.R. 3 3 2 1 6 1 2 a - - 2 2 7 3 9 3 - 1 2 6
V .l. NA 2 6 - 2 - NA 4 NA NA -
Pac. T rus t Terr. NA 5 4 4  9 - 1 2 NA 16 NA NA ~ — ^
N A : N o t available.
’ Delayed reports received fo r  1978 are n o t shown below  b u t are used to  update last year's w eekly and cum ulative totals. ¡j -5-
tT h e  fo llo w in g  delayed reports w ill be reflected in next week's cum ulative to ta ls : Measles: N .H . +3, Va. - 3 ,  S.C. +54 , Ga. +145, Fla. +76, A riz . -1 #
Men. in f:  O h io +10, V a. - 1 ,  Ga. +4, Fla. +10 ; M um ps: Fla. +9 ; Pertussis: Fla. +2; Rubella: N .H . +1, Mass. - 8 , Va. - 1 ,  Fla. +22 , Hawaii - 3 .
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TABLE III (Cont.'d). Cases of specified notifiable diseases. United States, weeks ending
May 26, 1979, and May 27, 1978 (21st week)

R o u t in g  a r e a

TUBERCULOSIS

CUM.
1979

TULA
REMIA

TYPHOID
FEVER

TYPHUS FEVER 
(Tick-borne) 

(RMSF)

VENEREAL DISEASES (Civilian) RABIES
(in

Animals)GONORRHEA SYPHILIS (Pri. & Sec.)

CUM. 1979 CUM. 1979 CUM. CUM. CUM. CUM. CUM. CUM.
1979 1979 1979 1979 1978* 1979 1978* 1979

A l 1 0 1 5 0 26 1 1 1 1 6 , 0 6 d 3 7 9 ,9 6 3 3 7 4 , 2 4 9 3 2 5 9 , 5 3 6 8 , 3 7 6 1 , 8 1 7

1 2 1 2 - _ 4 6  3 9 ,8 2 0 9 , 5 5 2 7 1 6 3 2 6 2 2 0
- - 1 - - 3 7 b ob 7 3 3 2 5 5 14
- - - - - 1 4 3 3 6 4 3 1 - 2 4 1
- - - - - 18 2 1 1 2 4 5 - - 1 -
1 2 8 - - 1 8 9 3 ,9 7 8 4  ,1 6 0 1 1 0 4 1 7 0 4
- - 1 - - 2 5 8 0 2 6 8  5 1 6 1 0 -
“ “ 2 - - 1 8 0 3 ,8 0 7 3 , 2 9 8 3 4 6 7 2 1

1 1 2 6 - 5 1 , 9 2 0 4 1 , 9 5 0 4 0 , 7 0  1 5 2 1 ,4 8 4 1 ,  1 3 6 1 2
1 - 6 - 4 3 6 0 7 ,5 3 4 6 , 4 8 6 3 1 1 4 8 4 1 1
- 1 12 - 1 8 0 5 1 6 , 0 1 6 1 6 , 0 4 7 36 1 , 0 0 0 8 0 7 -
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He io llo w in rtH rece'vec* ^o r ^9^8  are n o t shown below  b u t are used to  update last year's weekly and cum ulative totals.

" ' I . S  1 *aVed reports w ill be reflected in next week's cum ulative to ta ls: T B : M ich. —2, N.C. —1, K y. —2, Wash. —1; T yp h o id  fever: Fla. +2; GC: 
■ u ak . —1 ; S yph ilis : N Y C + 1 .
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TABLE IV. Deaths in 121 U.S. cities,* week ending 
May 26, 1979 (21st week)

REPORTING AREA

ALL CAUSES, BY AGE (YEARS)

p & r *
TOTAL

REPORTING AREA

ALL CAUSES, BY AGE (YEARS)

p & i; ;
TOTAl

ALL
AGES

> 6 5 45-64 25-44 < 1
ALL

AGES
> 6 5 45-64 25-44 < 1

NEW EN G LA N D 6 1 8 4 0 7 1 48 3 2 1 2 2 9 S. A T L A N T IC 1 ,0 6 5 6 21 2 9 5 8 6 26 «3

Boston, Mass. 173 1 0 6 45 1 2 4 1 2 A tlan ta , Ga. 1 4 2 6 8 51 1 1 4
Bridgeport, Conn. 4 5 27 15 2 2 Baltim ore, Md. 1 3 3 74 39 15 3 ij
Cambridge, Mass. 24 2 0 4 - - 1 Charlo tte , N.C. 60 31 17 7 2 -
Fall River, Mass. 19 14 4 - - - Jacksonville, Fla. 85 56 18 5 2

H artfo rd , Conn. 4 9 2 * 14 4 - 2 M iam i, Fla. 1 1 1 67 29 1 0 -
Low ell, Mass. 2 2 14 6 2 - 1 N o rfo lk , Va. 52 24 l b 3 3
Lynn, Mass. 14 8 6 - - - Richm ond, Va. 70 46 2 1 3 -
New Bedford, Mass. 1 b 15 2 1 - 1 Savannah, Ga. 39 2 1 13 3 -
New Haven, Conn. 53 34 8 5 2 2 St. Petersburg, Fla. 87 71 11 5 -
Providence, R .l. 5 6 3 7 16 1 2 6 Tampa, Fla. 65 44 1 1 2 6 -
Somerville, Mass. 4 4 - - - - Washington, D.C. 1 7 5 8 8 58 1 9 6 .

Springfie ld, Mass. 4 9 31 11 3 4 2 W ilm ington, Del. 46 31 9 3 - 1

W aterbury, Conn. 2 2 18 u - - 6

Worcester, Mass. 7 0 5 0 13 2 1 3 •xQ
E.S. C E N T R A L 7 3 2 4 3 0 1 6 7 5 9 2 2 1
Birm ingham , Ala. 1 2 5 6 8 37 1 0 5 9

M ID . A T L A N T IC  2 ,4 3 4  1 , 5 6 2 5 4 2  15 7 96 1 0 4 Chattanooga, Tenn. 80 4 7 23 6 “
A lbany. N.Y. 53 3 4 7 3 4 - K noxv ille , Tenn. 37 25 8 2 1 7
A llen tow n , Pa. 21 14 6 1 - - Louisville, Ky. 1 0 6 59 33 6 5 7
B uffa lo , N .Y . 122 70 33 8 3 6 Memphis, Tenn. 1 39 87 3 0 1 2 1
Camden, N.J. 31 13 11 3 4 1 Mobile, Ala. 7b 53 1 1 9 3 i
Elizabeth, N.J. 2 6 1 2 1 1 1 2 - M ontgom ery, Ala. 4d 30 1 2 4 1 l 

1 0
Erie, Pa.t 4 0 32 t 1 1 3 Nashville, Tenn. 1 1 9 b l 33 1 0 6
Jersey C ity , N.J. 4 3 2 7 7 4 2 -
Newark, N.J. 52 2 7 13 4 7 1 /  a
N.Y. C ity , N .Y . 1 2 4 0 3 2 o 2 51 9 2 32 4 2 W.S. C E N TR A L 1 , 4 8 6 7 7 6 4 3 0 1 2 2 6 b i
Paterson, N.J. 3 3 1 2 4 2 13 1 A ustin , Tex. 43 31 7 4 - X

Philadelphia, Pa.t 3 2 b 2 0 7 8 8 15 1 0 2 3 Baton Rouge, La. 35 16 16 2 1 1
Pittsburgh, Pa. t 61 38 2 0 2 - 4 Corpus C hristi, Tex. 4 0 2 1 11 4 1 4
Reading, Pa. 3 5 2 5 6 1 1 3 Dallas, Tex. 1 7 4 97 50 13 6 §
Rochester, N.Y. 1 14 79 2 1 8 2 6 El Paso, Tex. 4 8 2 2 16 1 4 7
Schenectady, N.Y. 2 6 1 6 8 1 - 1 F o rt W orth, Tex. 81 42 25 1 0 1 i  7
Scranton, Pa.t 3 7 2 6 8 3 - 3 Houston, Tex. 5 71 2 5 8 1 7 5 6 4 35 £
Syracuse, N.Y. 74 4 0 17 6 6 1 L itt le  Rock, A rk . 62 27 24 6 3
Trenton, N.J. 50 34 1 1 1 2 5 New Orleans, La. 1 5 4 9 3 43 7 5 5
U tica, N .Y . 2 2 14 6 1 - 3 San A n ton io , Tex. 1 3 5 83 27 9 6 4
Yonkers. N.Y. 2 6 16 8 - 1 1 Shreveport, La. 58 35 14 6 3 4

T u lia , Okla. 85 51 2 2 7 1

E.N. C E N T R A L 2 ,2 5 1  1 , 3 4 0 5 7 0  1 3 4  1 2 5 58
2  4

A kron , O hio 5 9 3 3 11 6 1 ~ M O U N T A IN 5 8 b 3 4 2 1 5 0 4 7 25 3
Canton, O hio 3 6 2 7 4 4 - - Albuquerque, N. Mex. <=■ i 2 5 16 1 2 1 3
Chicago, III. 5 4 1 2 9 7 1 47 3 7 3 8 1 0 C olo. Springs, Colo. j 8 29 7 1 1 5
C incinnati, O hio 1 4 o 91 3d 8 0 3 Denver, Colo. 1 2 1 74 34 9 1 3
Cleveland, Ohio 1 9 6 1C 9 6 2 13 5 5 Las Vegas, Nev. 56 28 19 2 3
Columbus, O hio 95 57 25 1 6 5 Ogden, Utah l o 13 1 1 3
D ayton, O hio 82 4 5 24 6 5 2 Phoenix, A riz . 1 4 3 82 3 6 1 0 9 1
D etro it, M ich. 2 o 6 1 5<£ 74 ¿ 2 14 5 Pueblo, Colo. 2 4 16 4 3 " 1
Evansville, Ind. 4 5 3 1 13 1 ” 2 Salt Lake C ity , Utah 43 l o 13 4 8 5
F o rt Wayne, Ind. 6 7 4 2 14 2 6 5 Tucson, A riz. 8 6 59 18 4 2
Gary, Ind. 19 8 7 1 2 “
Grand Rapids, M ich. 53 3 3 14 “ 2 “ 58
Indianapolis, Ind. 1 8 3 1 1 5 3 6 13 14 5 P ACIFIC 1 , 6 2 8 1 , 0 0 0 3 8 5 1 3 2 54 1
Madison, Wis. 32 1 6 1 0 1 2 1 Berkeley, Calif. 15 1 0 2 3 ~ b
M ilwaukee, Wis. 1 5 2 1C2 36 7 2 6 Fresno, Calif. 6 3 32 16 6 6

Peoria, III. 3 9 2 7 7 1 2 3 Glendale, Calif. 2 2 14 5 1 2
R ockford , III. 36 1 6 7 5 3 1 H ono lu lu , Hawaii 36 2 0 1 0 2 3 3
South Bend, Ind. 3 9 2 9 7 1 2 - Long Beach, Calif. 1 0 4 6 8 23 9 2 l7
Toledo, O hio 96 6 7 19 4 2 2 Los Angeles, Calif. 5 1 4 3 0 9 1 1 8 4 7 13 4
Youngstown, O hio 6 5 43 13 1 7 3 Oakland, Calif. 51 27 15 5 2

Pasadena, Calif. 28 19 4 - 4 3
Portland, Oreg. 126 80 3 4 5 3 3

W.N. C E N TR A L 7 42 4 66 158 4 7 40 28 Sacramento, Calif. 71 4 7 11 6 5
Des Moines, Iowa 59 4C 11 3 3 I San Diego, Calif. 92 55 25 8 1 5
D ulu th , M inn. 18 13 4 1 - 3 San Francisco, Calif. 1 2 9 83 ¿2 9 3 5
Kansas C ity , Kans. 4 3 2 6 11 3 2 1 San Jose, Calif. 1 4 5 77 40 15 7 3
Kansas C ity , Mo. 1 3 5 8 C 32 13 5 3 Seattle, Wash. 1 46 9 2 37 1 2 3 3
L inco ln , Nebr. 35 29 5 - 1 4 Spokane, Wash. 45 35 8 2 - 3
M inneapolis, M inn. 7« 56 11 5 4 5 Tacoma, Wash. 41 3 2 4 2 2
Omaha, Nebr. 7o <*5 2 2 2 3 1
St. Louis, Mo. 152 ee 35 1 3 14 6 4*2
St. Paul, M inn. 90 6 4 14 3 3 3 TO TA L 1 1 , 5 4 4 6 ,  9 4 6 2 ,  d 6 5 8 2 7 4 6 7
W ichita, Kans. 56 27 13 4 5 1

-♦h is
‘ M o rta lity  data in  th is  table are vo lu n ta rily  reported fro m  121 cities in the U nited States, m ost o f  w h ich  have populations o f  100,000 o r more. A  death |S

reported by the place o f its  occurrence and by the week tha t the death certifica te  was filed . Fetal deaths are n o t included.
••P neum on ia  and influenza ^¡l|D'
tBecause o f  changes in reporting methods in  these 4  Pennsylvania c ities, these numbers are partia l counts fo r  the  curren t week. Com plete c o u n ts  

available in 4  to  6  weeks.
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Epidemiologic Notes and Reports

Nosocomial Meningitis Caused by 
Citrobacter diversus — Connecticut, Florida

Five cases of hospital-related meningitis due to Citrobacter diversus have recently 
occurred in 2 institutions.

Connecticut: A 37-week infant boy, weighing 1,930 grams, was born August 29, 1978, 
by cesarean section 36 hours after the mother's membranes ruptured. He was discharged 
when he was 10 days old. Two days later, he became febrile and lethargic; he also fed 
poorly. When he was readmitted to the hospital, he was found to have sepsis and men
ingitis due to C. diversus. Computerized tomographic scan of the head showed multiple 
brain abscesses. A fter a prolonged hospitalization he died.

The second patient, a full-term infant boy, was born September 20 after a normal 
Pregnancy, labor, and delivery. Discharged at 3 days o f age, he was readmitted September 
26 w ith sepsis and meningitis due to C. diversus. A subdural empyema was present. He 
died after a short illness.

No isolates of C. diversus from children had been identified in the hospital during 
the preceding 12 months. However, when nasal, throat, rectal, and umbilical cultures 
were obtained from all newborns born in the period October 10-29, 1978, 9 infants w ith 
umbilical colonization by C. diversus o f the same antibiogram as the isolates from the 
2 described cases (resistant to ampicillin and carbenicillin only) were identified.

Colonized infants did not d iffer from controls in respect to sex, maternal room 
number, exposure to nursery personnel, obstetrician, pediatrician, internal monitoring, 
method of feeding, or care of their umbilicus. Multiple environmental cultures, 109 
throat and rectal cultures from all patient-care personnel in contact w ith the infants or 
their mothers, and rectal and vaginal cultures from the mothers o f the 2 patients were 
negative fo r C. diversus. A culture o f the hands of 1 nurse yielded C. diversus and Kleb
siella pneumoniae, however, and she was sent home on medical leave. She had a derma
titis, aggravated by frequent handwashing and low hum idity; for this condition, she 
aPplied an emollient cream and wore plastic gloves each night. The C. diversus, but not 
the K. pneumoniae, disappeared from her hands when she stopped wearing gloves. In the 
ne* t  3 months no other infants were identified w ith C. diversus colonization of the 
Urnbilicus, nor were there any cases o f neonatal C. diversus meningitis or sepsis.

Florida: Florida's 3 cases were also all in infants born at 1 hospital. The first, a full- 
term infant boy weighing 3,060 grams, was born December 11, 1977. His mother had a 
normal pregnancy, labor, and vaginal delivery. Three days a fte rb irth , he was discharged. 
On December 22, however, he was admitted w ith jaundice and lethargy. Spinal fluid 
cultures yielded C. diversus. A fter a long hospitalization, in which drainage of brain 
at>scesses was required, he recovered fu lly .

Another infant boy, a 2,185-gram male, was delivered vaginally to a mother w ith  endo
metritis on October 10, 1978. Eleven days later, while still in the hospital, he became 
ethargic and was found to have meningitis and ventriculitis due to C. diversus. In January

'9 , he had residua! parietal encephalomalacia and right hemiparesis. Maternal endo
metrial cultures at delivery yielded only alpha-hemolytic Streptococcus and Lactobacillus.

The third Florida case was in a 2,780-gram, full-term infant girl, delivered on Decem- 
er 29,1978, and discharged 3 days later. On January 5, she was readmitted for meningitis 
Ue C. diversus; she died that day.

No isolates of C. diversus had been identified among nursery inpatients at this hospital 
Ur*ti! Ju|y ancj August 1978, when it was recovered from 2 infants w ith mild omphalitis.



Citrobacter Infection — Continued
On January 24, 1979, 45 o f 57 (79%) infants in the nursery were found to have asympto
matic stool colonization by C. diversus. Environmental cultures were negative for the 
organism. Cultures o f the next 27 infants born at the hospital revealed that all 27 had 
negative nasal cultures at the time o f delivery, although 3 eventually became colonized in 
their stools. Four of 110 nurses (none w ith  dermatitis) carried the organism on their 
hands, even when cultured 2 days after leaving the hospital, and 2 other nurses carried C. 
diversus in their stools.

Several corrective measures were begun: all patients who were carriers were separated 
from other patients; persons were instructed to wear gloves when feeding and diapering 
these patients; and the 2 adult intestinal carriers were treated w ith trimethoprim-sulfa- 
methoxazole. By April 16, the prevalence of C. diversus had fallen from 79% to 0. 
Reported by  M F Parry, MD, J  Hutchinson, RN, S tam ford Hospital, Stamford, Connecticut; RM 
Gofstein, MD, MPH, R M urray, S tam ford Health Dept; PJ Checko, SM, A  Bruce, MS, JN  Lewis, MD, 
MPH, State Epidemiologist, Connecticut State Dept o f  Health; H  Boer, MD, HR, MPH, FE A rie l, RN, 
Broward General Medical Center, F o rt Lauderdale, F lorida ; RM  Yeller, MD, A cting  State Epidem iolo
gist, F lorida State D ept o f  Health and Rehabilitative Services; F ield Services Div, Epidem iologic Invest
igations Laboratory Br, Hospita l In fections Br, and Special Pathogens Br, Bacterial Diseases Div, Bur 
o f  Epidem iology, CDC.
Editorial Note: Citrobacter is an uncommon cause of nosocomial neonatal meningitis (/)• 
However, the association o f personnel w ith dermatitis and epidemic nosocomial infec
tions has been documented frequently. Dermatitic lesions on the hands o f medical per
sonnel may be heavily colonized w ith  gram-positive or gram-negative bacteria; virus trans
mission has also been implicated. These organisms may be transmitted to patients during 
routine patient-care activities and may result in colonization o f the patients or in sporadic 
or epidemic disease (2-5).

In neither hospital were nurse carriers proven to be primary sources o f the organism 
for all patients with meningitis. However, in Connecticut, 2 observations suggest that 
the nurse may have been the carrier: (1) she was associated w ith the second patient as 
well as with the colonized nebnates, and (2) once she was removed from the hospital» 
there were no more cases or colonizations. How the carrier's hands in itia lly became 
colonized w ith C. diversus could not be determined. Colonization could have occurred 
during her exposure to the first patient, or the first patient may have acquired the organ
ism from the carrier. It is also not clear how the 6 Florida nurses became colonized, 
though they may have acquired the organism changing the diapers o f colonized infants. 
References
1. Vogel LC, Ferguson L, G o to ff SP: Citrobacter infections o f the central nervous system in early 
infancy. J Pediatr 93:86-88, 1978
2. Buxton AE, Anderson RL. Werdegar D, Atlas E: Nosocomial respiratory tract in fection and 
colonization w ith  Acinetobacter calcoaceticus. Am J Med 65.507-513, 1978
3. Snydman DR, Hindman SH, Wineland MD, Bryan JA, Maynard JE: Nosocomial viral hepatitis B 
A  cluster among staff w ith  subsequent transmission to patients. Ann Intern Med 85:573-577, 19?6
4 . Salzman TC, Clark JJ, Klemm L: Hand contam ination o f personnel as a mechanism o f cross- 
in fection in nosocomial infections w ith  antibiotic-resistant E s c h e r ic h ia  c o l i  and K le b s ie l la  a e r o b a c te f ' 
in Hobby G L (ed): Antim icrob ia l Agents and Chemotherapy. D etro it, Michigan, American Society 
fo r M icrobio logy, 1967, pp 97-100
5. M ortim er EA Jr, W olinsky E, Gonzaga AJ, Rammelkamp CH Jr: Transmission o f s t a p h y l o c o c c 1 

between newborns: Importance o f the hands o f personnel. Am J Dis Child 104:289-295, 1962
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Follow-up on Poliomyelitis -  United States, Canada

Since the last report (7), the United States and Canada have reported 3 more cases ° f 
poliomyelitis caused by the type 1 virus; 3 more suspected cases have also been reported-



Poliomyelitis — Continued
Five of these new patients are Amish, and the other belongs to an old-order Mennonite 
sect. To date, 8 cases (6 U.S., 2 Canadian) of type 1 polio and 4 suspected cases (all U.S.) 
have been identified.

United States: Since May 22, Wisconsin has reported a case of polio in a 20-year-old, 
unvaccinated Amish man from Vernon County. He became ill on May 5 and developed 
Paralysis of both legs on May 11. Although no virus was isolated from this patient, 
Poliovirus type 1 was cultured from a stool specimen of 1 of 20 unvaccinated family 
members. The second U.S. patient is a 34-year-old, unvaccinated Mennonite man from 
Lancaster County, Pennsylvania. He developed aseptic meningitis on approximately 
April 26; poliovirus type 1 was isolated from a stool specimen.

Pennsylvania, Wisconsin, and Iowa have each reported a new suspected case of para- 
1 Vtic poliomyelitis since May 22. A ll 3 are in Amish persons, w ith dates of onset April 5, 
May 16, and May 23, respectively. The Pennsylvania and Iowa patients are from areas 
where suspected or confirmed polio cases have been previously reported. The Wisconsin 
Patient is from Taylor County.

Canada: Polio has now been confirmed in the 20-year-old brother of the Amish patient 
reported last week from Ontario, Canada (7). The patient had a 4-fold rise in polio type
1 antibody. Although poliovirus type 1 has now been isolated from additional family 
members and unvaccinated neighbors, no new cases have been reported from Canada. 
Reported by R Gens, MD, WE Parkin, DVM , DrPH, State Epidemiologist. Pennsylvania Dept o f  
Health; LA  Wintermeyer. MD, State Epidemiologist, Iowa State Dept o f  Health; JP Davis. MD, State 
Epidemiologist. Wisconsin State D ept o f  Health and Social Services; Bur o f  State Services, V iral Dis
eases Div, Bur o f  Epidem iology, CDC.
Editorial Note: Transmission of poliovirus is continuing among unvaccinated populations, 
but apparently not to any significant degree among the surrounding communities with 
their presumably high levels of immunization. In order to interrupt the ongoing transmis
sion among Amish groups, all states w ith known Amish populations are now planning 
0r beginning immunization campaigns for these unvaccinated communities. Trivalent oral 
Poliovirus vaccine (TOPV) is recommended for all U.S. Amish residents, regardless of 
aae, and for all who are in regular close contact w ith these persons. TOPV may also be 
offered to any unimmunized person living in a community from which a wild-type 
Poliovirus is isolated.

Before traveling to affected Amish areas, children should complete their routine polio 
Vaccination. Routine polio immunization for adults in the United States is not currently 
recommended, and adult travelers to affected Amish areas who anticipate short stays and 
'•ttle close personal contact w ith  the Amish are probably at minimal increased risk. How
ever, unimmunized adults who anticipate prolonged stays or close contact should ensure 
that they are protected. This can be accomplished by receipt of at least 2 doses of inacti- 
vated poliovirus vaccine (IPV) a month apart before travel or, if IPV is not readily avail- 
able, at least 2 doses of TOPV, 6-8 weeks apart. If there is time for only 1 dose of vaccine
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Poliomyelitis — Continued
before travel, a single dose of TOPV should be given.
Reference
1. MMWR 28:229, 1979
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Erratum, Vol. 28, No. 17

p 203 In the article "Measles Importations into Montana—1977-1979," the following 2 
names were inadvertently not included in the credits: MR Skeels, PhD, Chief, and 
JJ Williams, MS, Virologist, Microbiology Bureau, Montana State Laboratory, 
Montana State Dept of Health and Environmental Sciences.
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