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from the vaccinated group and 1 2  from the 
control group, a difference of 72% in favor of 
the vaccine. On the basis of above findings, 
adenovirus vaccine significantly reduced num- 
ber of adenovirus infections in the vaccinated 
group compared to the control group. 3)  In  
non-study companies from Mar. 5 to May 5 
adenovirus infections accounted for 80% of 
Dispensary admissions. Forty % of admis- 
sions from the control group of the study com- 
panies were due to either types 3, 4 or 7 
adenovirus while only 15% from the vaccine 
group were due to these agents. 
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Epidemic Asian A Influenza in Naval Recruits.*+ (24115) 
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Asian influenza was first recognized in the 
United States in mid-June, 1957( 1). One of 
the first outbreaks occurred among recruits a t  
Kaval Training Center a t  San Diego, Calif. 
( 2 ) .  At time of outbreak a study of evalua- 
tion of an adenovirus vaccine was being made 
( 3 ) .  During the week ending June 15 a sharp 
rise in admission rates for acute respiratory 

disease occurred in both non-study and study 
companies. From the study companies the 
admissions came from both adenovirus vac- 
cinated and placebo vaccinated groups. The 
illnesses resembled epidemic influenza. As i t  
had been pointed out by Hillernan(4:S) that 
this age group appeared to be non-immune to 
the new Asian strain of influenza, it seemed 
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sorship of Commission on Influenza, Armed Forces 
Epidemiological Board and supported by Office of 
Surgeon General, Dept. of Army; and Eli Lilly and 
Co., Common Cold Fn., and Seymour Coman Fellow- 
ship Fund Univ. of Chicago. 
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Service at  large or the Department of the Defense. 
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important to make a detailed laboratory study 
of this outbreak to determine extent of mor- 
bidity among recruit population. 

Jlntcrials and methods. Population COIII- 

prised recruits a t  Saval Training Center. The 
study began the week ending May 18th and 
continued until Dec. 2 1. 1957.Laborator?1 bro- 
cedures. Approximately 50 throat washings 
and paired serums were being collected weekly 
in connection with the adenovirus vaccine 
study(3). During the first 3 weeks of the out- 
break several dozen samples were taken by 
personnel of Xavy Preventive Medicine Unit 
#5. Collection of throat washings and sera 
are described in the previous report (3 ) . They 
were sent to 1-niversity of Chicago where they 
were analyzed respectively for influenza vi- 
ruses and complement fixing antibodies with 
influenza -4 Jap '305 57 and B GL '54 anti- 
gens. Scrological procedures. Hemagglu tinin 
inhibiting (H. I.) antibodies were determined 
on selected sera employing A' Denver 57 .  
-4,'Jap'305 57 and B GL 54 influenza virus 
antigens. The H. I. antibody test was that 
recommended by Committee on Standard 
Serological Procedures of Armed Forces Epi- 
demiological Board( 6 ) .  The complement fix- 
ation test for determining adenovirus and in- 
fluenza antibodies was that described by Jen- 
sen( 7).  For influenza virus antigens. undi- 
luted and uninactivated allantoic fluid har- 
vests of Jap,'305 '57. A' Denver '57 and R 
GL/54 were employed. Pooled HeLa cell tis- 
sue cultures of adenoviruses, types 1 through 
7, were employed as antigen in the comple- 
ment fixation test. Virus isolntions. The fer- 
tile egg technic was employed for virus isola- 
tion as described by Jensen (7) .  Kewly iso- 
lated influenza viruses were typed by hemag- 
glutinin inhibition (H.I.) test with known 
positive A/Jap/305/57, A' /Denver/57 and 
B/GL/54 antisera.: In addition all strains 
were tested with influenza A PR8 ferret anti- 
serum to rule out laboratory contaminants. 
No PR8 strains were isolated. 

Results. Epidemiological investigation re- 
vealed that recruit companies, service schools 
and ship company personnel were affected 
from the onset. Clinical findings were those 

$ Kindly supplied by Dr. Keith Jensen. 
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b'I(+. 1 (tol)). Daily dispeiisary acliiiissioiis and 
~ion-:itliiiissit,ns froiii tlic recruit popillation for iii- 
fl1ieiiz:i -like illiiesscs. 

FI(:. 2 ().~ottoui). Weekly adniission i'ates from 
the recruit, poj)ulatioii aiicl per ceiit p0siti.c-e serums 
for  antibody rise with influenza A (Asian) aiid 
a t  leiiovirus niitigens. 

of epidemic influenza. Symptoms occurred 
abruptly and consisted of fever (100-104'F) , 
chilliness, malaise, frontal headache, myalgia, 
mild cough, scratchy throat with mild rhinitis 
and occasional nausea without diarrhea. 
I'hysical examination revealed general flush- 
ing of skin over face and chest. There was 
mild conjunctivitis. Throat was diffusely red 
but not particularly sore. Coughing was not 
pronounced, and there were essentially no ab- 
normal pulmonary findings. 

Daily admissions and visits to Dispensary 
of recruits for acute respiratory disease from 
June 12 to July 5, 1957, are shown in Fig. 1. 
The explosive spread of the infection among 
recruit population is shown by rapid daily in- 
crease in admissions to the Dispensary after 
the onset. The high daily admission rate con- 
tinued for 16 days and thereafter gradually 
fell to a low level by July 5. 

The admission rate/l ,000 for acute respira- 
tory disease during week ending June 15 was 
16.04. During week ending June 22  it was 
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TABLE I. Influenza Virus Isolation and Antibody Response in Naval Recruits a t  Sail Diego 
Naval Training Center, June 1 t o  July 20, 1957. 

r-Paired sera (C.F. test)- 
Adm. rate F T y p e  A- -Type B-7 

Weekending per1000 Total No. % pos. Total No. '% pos. No. % pos. 

- 
Throat washings 

June 8 14.47 16 0 0 13 5 38 0 0 
15 16.04 33 3 9 23 16 69.5 1 4.3 
22 192.19 127 73 57 90 79 88.0 3 3.3 
29 170.58 43 23 53 61 54 88.5 1 1.6 

July 6 46.83 13 2 15 23 17 74 0 0 
13 36.07 15 2 13 29 22 56 0 0 
20 33.41 13 3 23 22 15 67 0 0 

192.19. The following week it  was 170.58. outbreak were influenza A infections. A few 
By the week ending July 5 i t  was 46.83. were due to influenza B infections. Also, 
From June 8 to July 5 approximately 75% many showed complement fixing antibody 
of the recruit population either were admitted rises with adenovirus antigen. The number 
to or treated in the Dispensary for acute res- 
piratory illnesses resembling epidemic influ- 
enza. Figs. 1 and 2. 

Laboratory diagnosis. Throat washings 
and paired sera collected during week ending 
June 8 through July 20, were examined re- 
spectively for influenza viruses and comple 
ment fixing antibody response with influenza 
virus antigens A/Jap/305/57, and B/GL/54. 
Table I shows that while no viruses were iso- 
lated during week ending June 8, five of 13 
paired serums showed significant antibody 
rises with A antigen. During week ending 
June 22, the period of highest admission rate, 
57% of throat washings yielded Asian A in- 
fluenza viruses and 88% of paired sera 
showed 4-f old or greater complement fixing 
antibody rises with type A/Jap/305/57 anti- 
gen. During this week one strain of influenza 
B virus was isolated. Hemagglutination in- 
hibition tests employing Asian A (Jap/305) 
as antigen showed that essentially all anti- 
body rises were due to this strain. A few 
showed antibody rises with influenza B anti- 
gen. 

As seen in Fig. 2 during the summer and 
fall months, the weekly admission rates for 
acute respiratory disease continued 2 to 3 
times higher than they were during the pre- 
epidemic period. After the first week in Oc- 
tober they declined steadily. Serological 
studies on paired sera (2O/week) for comple- 
ment fixing antibody rises to influenza A 
(Asian) and B antigens showed that the ma- 
jority of admissions following the epidemic 

showing rises with adenovirus antigen was low 
during June, July and August but rose during 
September and was highest from middle of 
October through November 16. After this 
time serological studies were discontinued be- 
cause an influenza vaccination program was 
begun. 

In Table I1 are given results of Asian A 
virus isolation and complement fixing aati- 
body rises in paired sera with Asian A antigen 
from May through Decemb'er. Approxi- 
mately 75% of the paired serums tested dur- 
ing June through November showed rises with 
Asian A antigen. During August through 
December selected throat washings of individ- 
uals whose serums showed complement fixing 
antibody rises were tested for Asian A influ- 
enza viruses. The results are also shown in 
Table 11. Five of 7 specimens collected dur- 
ing last 2 weeks in August, one of 7 collected 
during September, 6 of 10 collected during 
October, 3 of 10 collected during November 
and 3 of 3 collected during the first 2 weeks 
in December yielded Asian influenza viruses. 

Antibody response survey. The personnel 
of 3 companies receiving adenovirus vaccine 
had been bled May 29, 30 and 31, two weeks 
before outbreak of influenza. They were 
again bled July 8, approximately 4 weeks 
after epidemic began. H. I. tests on paired 
serums for the presence of antibody rises with 
influenza Asian A antigen were carried out. 
The results are shown in Table 111. It can be 
seen that 9576 of individuals admitted to Dis- 
pensary for acute respiratory disease showed 
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TABLE 11. Influenza Virus (Asian -4) Isolation and Complement Fixing Antibody Response 
to ,!sian -1 Antigen. 

Tliroa t w ; i  slii iigs 
C. F. antibody rises to 

Asian A antigen 
Arg nrlu1. c 7 7- \ 

pc’r 1000 NO. % 
310 pc’r \vk Total S o .  pos. % 110s. Total pos. A pos. A 

May 13 .3 ;  1u1 1111 63 0 16 
!)!) - 4.5 199 159 80 

1 1.7 122 76 62 
J line 98.32 “19 

1 71 8 3 6 1  7 2  
July ‘44.89 41 

i t  
1 1 I4 80 59 74 

A1l.g. 33.48 
Scpt. 29..Ti 

(i B (-I 86 57 66 
1 3 0 17 14 82 

Oct. 3 6.8 T 1 0  

> 109 lid 
SOY. 22.47 I 0 
Dee. 1T.16 3 

- 
- 

, 
I 

~ 

One type R also isolated. 
t Spot clicck throat washiiigs from persoils dlowiiig a rise in coiiiplenieiit fixing titer to type 

lid = not done. 
A 0 

TABTAE 111. Asian Iiiflucilzn 11.1. Antihoc1y Risths in Iii(1iyiduals from 3 Companies of Recruits 
Bled 2 Weeks before and 3 Weeks :lft(>r Outl)renk of Influenza a t  San Diego. 

A(11n. to -I-fol(l or greater Son-adm. to 4-fold or greater 
clispcwsary ri sc dispensary rise 

C‘o. Tncliriilunls So. % so. ‘/c xo. % No. 70 
~~ ~ 

44 1.5 34 1:; rii 29 66 1 9  66 
1.57 53 19 3f; 1 9  1r,n 34 64 30 88 
1 .7R 

1.58 5 6 2 3  43 .).) -- 9 6 33 6 1  24 73 
Total 153 5 i  37 .5 4 9 5 96 63 73 76 

antibody rises. Of individuals not admitted 
to Dispensary, 76% showed antibody rises. 
These serological findings confirm the high 
morbidity of Asian influenza in the recruit 
population at  San Diego during early part of 
e pi d en1 i c . 

S U I I I I ~ I ’ J ? .  1. An explosive outbreak of Asian 
influenza beginning the week ending June 15, 
occurred at  San Diego Naval Training Center. 
The peak admission rate of 192.2 from the re- 
cruit population occurred the following week. 
After the first 3 weeks the rates subsided but 
continued to be 2 to 3 times the pre-epidemic 
levels through the first 2 weeks in November. 
Serological and virus isolation studies showed 
that approximately 7 5 Q/o of admissions from 
onset of epidemic through November were 
due to .4sian A influenza infections. A few 
were due to influenza B infections. Admis- 
sions due to adenoviruses occurred also in in- 
creasing numbers during Sept.. Oct. and Xov. 
On the basis of serological studies essentially 
all admissions to the Dispensary from onset of 
epidemic to Xov. 16 were due either to influ- 

enza or adenovirus infections. 2 )  The general 
lack of immunity to Asian influenza virus in 
the recruit population is reflected in the high 
attack rate during the first 3 weeks of the out- 
break and high percentage of individuals 
showing an antibody response to Asian A an- 
tigen in the 3-survey companies bled before 
and 4 weeks after the onset of the epidemic. 
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