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d oul du “vo Tihe wiater of 1970-T1 were desirned
various agents whlicnh are responsitle Tor mrlite
Alr Force rpersonnel at Lowry Alr Force Bas

their Lreven ~ion.

Z. creciliz Alne
. Adencovirus Zlsease
slenovirus infeetions nave consis*entlv been shcwr. *o te the
Zzro2zt single cause ¢of respiratcry illness at Lowry Air Force Base 1o

vears, Tie rroportion of febrile illness due to aderoviruses

. 2% T 5C per cent. Furtnermore, adenovirus illness *“ends

re than trnat due to the other viral illnesses wunlci have peen

and zonsequentl- has caused more disability. Earlier studies
3w that adenovirus Type « illness can be readily conirolled

g2 live vraccine of tne type now widel; used in the Army, bt

¢ nas w0t veern utilized to date by the Alr Force except in experirmen
2

- - hl -
o ~ Ll
tal Tleld Trials,

s me ,.\, or

Pop ey

For tern years or more, the arnual epi dem*us of adenovirus dis-
g+ Lowr: AL Force Base nave veen due to Type - and only sporadic

o Zorpe U and even less frequently of r""pe 3 have been otserved,
“Tectiveness of the oral Type - vazzine nardly needs Turther docu-
ion sinze “here ave been many studles in the military populations
iz nave shown 1ts nigh effectiveness. The one question waicn still

: s:ud" is wretrner the widespread use of Type - vaccine in vecroit

O

—

o 'l:ta¢es tne spread of Type 7 infections and leads ‘o the
wre - epldenics by outbreaks dve to Type 7 and conse-
-narn tne expected effect in reducing overall illness

ese reason s2emed appropriate to administer oral Typ
stul-nts on cne base and to a2ll incoming students at
ineciderze of aderovirus illness appeared tc te reacning
Tre intent was :o confirm the effectiveness of the
eliminating Type - illress than to follow *he popula-

» ts determine whetrner Type 7 infeciions occurred In signifi-
In the event that a Type 7 outbreak followeda, p-.ans wers
and adninister oral Type 7 vaccine to tne affec-ed pop.-

Z nrliernza

+

Folovalent aqueous influenza vaccine nad been 2drministered -o



(U8

2all sTuasnis at lackxland Alr Force Base siaortly after theilr induction in-
~2 tne Alr Force and prior 4o trheir arrival at Lowry Alr Force Base. TFor
“ r i1t was Iimpossitle to conduct a controlled study to determine

-
z2tiveress of tihe vaccine in preventing illness. The situation,
a rovide an opprertunity to evaluate the antibody levels to

“oe vive irs z2ontaired in the vaccine vnich was in use in military
rersonne urin. the past winter season, Since earlier studies had con-
zentrat r. Tne antlioody response to experimentel vaccines, usually pre-
3 siTihoadiuwvant, this information was of considerable value, It was
al .sidered Important Lo determine the extent of iInfluenza illness

au ‘tier Ap or 3 iInfections in this totally vaccinated population.
oot virus were preseat 1n ihe Denver area during the study

re preswratly provided uprortunities for the exposure of the

;
poe

N

s Surveillarnce of Other R jiratory Ciseases

Zr. rast studies there has always been a sizeable segment of
irator; disease wnilch could not be classified with respect to
evizizo.  Ine zommon identified causes have been adenovirus infections,
streptococzal Infections, rubella and influenza. During the current
routine tests of 2ll serum pairs for mycoplasma and corcnavirus
were also conducted in order to determine what role these
as zauses of illness at Lowry Air Force Base.

AL 2tu 3y Population

Five student squadrons were selected for detalled survelllance. The
squadrons were picked because they had the longest training cycles.
Tiere was, “o“etueless, considerable turnover of population during the
veriod of ovservation and considerable variability even within squadrons
In trne lenstn of time men remained on the base., At the time when the
study was berun, the combined population of the squadrons was approxi-
mately 1537; it Tluctuated thereafter between that figure and a figure

Slisntly in excess of 1518, The men in the squadrons had been inducted
2t Lackland Alr Force Base and nhad spent approximately one montn there
rrior to thelr arrival at Lowry.

ddivion, during Janvary 1971, after it became apparent that 11l-
ess ravtes were disproportionatel: high in the single receiving squadron,

n this squadron were followed in a somewhat different manner.
Tihece men remained in a receiving squadror following arrival from Lack-
lend for a period of one or two weeks. Ther were then assigned fo tne
re~ular situdent squadrons. The number of mew in this unit varied between
257 and -3¢,
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organized student sgoadrons.
to identify the obviously larce

p and to obtain a sample of tne
oduced *o tne base eacr week from

5
“

lement fixation tests were performed
palrs. These were performed wit:
grown in Hela cells using an over-

en described 1in earlier reports,.

nd 7 were subiequently run in Hela
irs whicn had shown a fourfoid or

complement fixing antitody.

Jerum pailrs were also tested by complement fixation against
nrluenza A and B antizens. The influenza A antigen consisted of allan-
woic Tiuid of ehick embryos infected with the A2/Alcni /65 (Hong Koug)
strain and tne influenza B strain was B/mass/o8 All serum pairs wnlch
cuoved 2 iourfold or zreater increase in the antibody titer by complemen
“ination were also tested in hemagglutinaction inkibition tests using tue
came sTrains,

‘rcoplasma complement fixation tests were done using antigen

organisms grown
omplement-fix

22lily Trom
oodore by ¢

on glass. Tests Jor coronaviruses
ation tests and subsequently most

wolcrn nad shown a fourfold or greater rise were crecked oy
ation irnhibition tests. Two strains were used. Strain 0T 3o
was -rown in suckliing mouse brain and strain c29E in tlss*e ~rulture,
J.rella teste were done using a hemagglutination inhibition techrique.
LurTpTozoczal ections were diagnosed on the basis of & tharoat culture
T L2, snowed beta emdlytic streptococei,
T Virus Isolaticns: Tharoat washings were collected in brotr
fromoa samrple oF patients, usually those with oral *emperatures of 101°
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inrocuiated directly into tissue culiure or
riate antibiotics or frozen at minus 50°,

2 cells were used and proved to be 2izhly
©2 use numarn embryoilc kildrney tissue culture
doned since thne medium appeared 1o nave
sensitivity and th vost was considerabl;”

z isolations were atiempted in the amniotic sack
=223 onicsk ermbrros and in human emprironic kidney tissve

~

Aulturs wiizh were then ingubated bvetween 22° and 23° C.

Irfluernza vazcine wilch had veen giver to the men at Lackland
e Zase was standard military issue agueous vaccine prepared in tn
foall 2f ohiick embrros and inactivated by formaldehyde. The
val unit age of 1CCC CCA units which was split be-
nza Ao/Alzni/62, oCC units and influenza B LOG CCA units

3

Tl2 nalerovirus vaccine cconsisted of a new lot of material (Lot #16CI-
J2-21 preparad by Wyeth from Type + virus gfrown in human embryonic kidney.
The Ioropnilized virus was compressed into a pill and then covered with an
ertariaz 2zating, The titer of virus in the vaccine was estimated tc be
ebout £.5 <issue culiure irfectious doses per pilil.

Adercvirss Vaccine was withheld until approximetely the middle of
: cecame sbvious that the incidence of Tebrile pharyngitis
. Vaccine became available at tnis time and was ad-

1 +re student squadrons on the base between the 18th and
2ot of Jarnvary 1971, Beginning con 1 February, the receiving sgquadron
was vascinazed end thereafter vaccine was administered each day tc those

=

man wio oal arrived in the recelving squadvon from Lackland, Adminis-
“ratliz of vaccine was continued until I June 1971, By that time, a

t:wal o 0,020 men had received vaccine,

e Cevservations in the Civilian Population

As 1 fovmer ears, serum specimens were collected from all medical
cidents at “le time o7 Fall recistration and also from a large number of
coter Medizal Jenter persoaneli, Jerur specimens were collected from the
vaforits o7 tiis croup aralr in the Spring in order to estimate the inci-
Jurize of Infection during thie winter season. In addition, serum pairs
were 2zllezted Trom oa number of children in affiliated institutions who
were already onrcllzad In otvher studies of viral respiratory disease,

"
Dzorpivalizeld catlents witnh illress su~gestive of influeiza were studied
- > Lesits and virus isolation attempts.
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Fattern o Urrer Respiratory Infeztions

Urrer respiratory illness followed a pattern quite different from
cserved 1 zent rears. wnile the ¢nv-dence of Illness followed

prioy to thne Christmas break, followirg the return

tmas nolidar there was a sharp and earl; rise
ntrast2d sharply with the previous year when inct
to irzrezse creatly until the Tirst week oIf larch,

Axevovirus 1llnesses for the first time 1in several rears were pres-
cant numcters vefore the Christmas noliday and tnen began
Lo during the month of January. it was for thls reason
a Immunization with live oral adenovirus itype -~ vaccine was
Savita] 3 o+~

sutoand the subseguent patiern was undoubtedly greatly influenced

-z az2tisn,  (Table 2) “"ring the montas of February, March, April
N e incidence of respiratory disease among the student popula

22 2 woole follovwed a reletively flat line which was considerably
ti.avn that ovserved in earlier years., The nignest rate for any week

ras L Cirst week of March when the rate reached 32/1000 mer /week.

L1 onc ohher time was the rate in excess of 30/1000/week. This contrasted

wito wnhe trior rear wnen rates remained above 3C/lOCO/week over a ten week

nd reached a peak of 54/1C0C/week.

1
3
W

ctiverness of Adenovirus Type -+ Vaccine

etting in wniech the vazeline was used and valuated was somewhat

d deserves explanation. As noted earlier, adenovirus infections
ccurring soon after the start of the observation period in
nd nad vesun to increase in number early in January, In vi
erience of earlier years, when 1t nad repeatedly been noted that
inTections caused from one third tco up to three gquarters of all
e iliress in the student population, a decision was made to
=2 all the men in the student squadrons at one time and to

o administration of wvaccine t¢ all incoming men as soon as
toszitle after thelr arrival at the Base., Type «+ vaccine was used be-
cauce 21l avellavle evidence suzgested that Type -+ was the prevalent *:re.

Sille fe%y-a¢Lzau‘o tests were not done on serum palrs from all men wn
tecane 111 before the administration ¢. the vazcire, 12 of 12 individual
b

Twslsd 5nowed Increases In neutralizing antibody for Type -, and no ins
2reszes Lt oanticody to Type T were observed,

vpe | infections be*an to be detected durin, the period {ollowin:-
bl tion of vaccine and continued at a low level *“hrouchout the
e study. The most *nteresulng observation wes tha%t, fola
<ration of the Type 4+ vaccine, adenovirus illness
22524 0 Ce a simmificant problem in the student squadrons waile at the







crote2 omern *he Lllnesses were caused by adenoviruises, pointine g cne
faoc oat the problem created by adenovirus infectlons far exceeded tiaet

1.023 by oalli otner viral or bacterial agents, During thiz parti:ciar
period adencviria Type 7 infections appeared to be somewhat mere treqiewn’
coan oagenoviras Type 4 infections,

e ruzzoing guestion of why adenovirus Type 7 dia .71 spread more
Looin tre student sguadrons could not be completely a swered., 1n an
£t T2 obtaln some measure of the susceptibility of the population,
cralization tests were done on three groups of men who reported with
z nizl was not due %o adenovirus. One group was bled berore the

Jrrizomas break, another during January and another late in the s-udy

i riv- May. In “ne zroup bled before Christmas (Table 5) only 137 had
cre T oneutralizing antibody in a dilution of 1 to 2. In the mid portion
7 otie evudy *his percentage had risen to 38% and by May 56% of the men
azoantivody.  Taere was no way of determining whether tiis anvibzsdy had
teern acgaired auring the outbreak which must have been occurring a+

- 2land Alr Force Base or following arrival at Lowry. The in®eresting
foat . nowever, ls that the established squadrons which contained larse

rs of men fc. .owed over a long pesiod of time Type 7 failed ro pro-
o= 1 larse amoun® of illness,

..v‘*

v
[¢+]

Tre surgestion that the administration of Type 4 vaccine might
Tar...*ate “he spread of Type 7 1s not supported by these observarticns,
Joer copes of adenovirus did not appear in significant numbers., Durings
ason only three men were detected who had significant in-
omplement fixing antibody titer who could not be identified
a

Yeateds
)

~io. test being due to elther Type 4 or Type 7.
Je data obtained from virus Isolation attempts corrcborated the
.c-iz information. {Table 6) The throat washings were collected

t *o tre administration of vaccine luring the period when bern
ard Type 7 were prevalent. Throat washings were tested in a kep-
Ine wnich appeared to be highly susceptible to both Type & or 7
ziencvivus strains. Viruses were isolated from 89% of the 40 patients
who nal shown significant rises in complement fixing antibody titer. All
o0 *mece men had temperatures over 101° at the time when the specimen was

we

il;e: i, Of +he 32 virus :.rains isolated 10 were Type 4 and 16 Tyre
. From .“roa+ washings of six individuals whe had failed to shov 2.y
rIoe N nplement fixing antibody titer no adenovirus strains were
loaaned.
BLZA

Zwandard mi. “tary agueous vaccine nad been given to all m=n during
~le latter part o1 their basic training at Lackland Air Force Base, As
- .

2 resgult, 1* was impossible to measure antibody response before and after
z:2ination, In order to obtain some estimate of the antibedy levels of
-:.e s+tudent population the sera of 50 men who became ill with non-
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2evimate vacceine effectiveness of Influenza B because the arounb o0 il
bl

ness in tine adult population in the Denver region wos insignificanc.
Wone of tre Mediecal Center personnel seroconverted during the per¢od of
Jtsevvation. Falrly sharp outbreaks were noted in scattered childnond
voruintion as in the past.

-ests with Recombinant Viruses

Through the courvesy of Dr. Ed Kilbourne, two recombinant Influenza

A strains, namely X-15 and Hke, were obtained in order to test ihe E.ZI.
“ibody response of certaln population groups from whom serum samples

rom previous studies were available, These represented three tyres of
individuals. The first were men who had received adjuvant vaccine in

vrepared from the Ap strain, Anr Arbor/67. These men had nct had
~rior experience with Hong Kong type virus. The second group was com=-
zrised of men who had received this vaccine and had then become i1l witn
infections due to the Hong Kong virus. The third group was ccmposed of
rer wio had nad Ao Influenza in 1967. Results of H.f, “ests with these
serun vairs are presented in Table 1C which shows the proportion and per-
certage of men in each group wro were found to have fourfold or greatzr
inzregses in antibody titer with the antigens used in the test,

In tests with Ap/AA/67 the great majority of men who had either A
Z1lress or adjuvant vaccine showed increases in the titer. A smaller
oroportio. of those who had Hong Kong influenza showed significant rises
Tn tests with the Ap/Aichi/68 strain only L42% of the vaccinees and ?c¢
o7 %he cases of A2/67 influenza showed significant rises, but 94% o
~nose men wno had Hong Kong Influenza showed significant increases in
“iter, In tests with the X-15 strain, which lacks the Hong Kong
"emagglutinin but has the Hong Kong type neuraminidase, no significant
vises in antibody titer were demonstrated,

ests with strain Hke, the results were somewhat surprising.
iduals who had received A2/67 vaccine snowed fourfeld increwges
{(56%). This suggested considerable crossing between the "ema-
5glutinin of the earlier Ap strains and the Hoag Kong strain, and was
scnsistent with results of tests with the A,/67 strain. Cases of An/67
influenza due to the same virus type as that from which the vaccine hdd
cean prepared, on the other hand, showed significant increase in titex
and only 5% of individuals, The explanation for this difference is not
clear. Individuals who had been previcusly vaccinated and acgquired Hong
Hong infecticons uniformly showed fourf'old increases ipn titer with %.ae
e strain,

Trhese results are somewhat puzzling if one accepts the nypothesis
tnat the earlier Ap strains share a common neuraminidase with Tony Kong
strains but .aave compactely different hemagglutinins, The data sugzast
tnat there is considerable overlap between the hemagglutinins., Stens
arz underway to measurc the neuraminidase antibody by direct assay ard



Cnzote oaTolvoT, LUt Theses tesis nave not et reacned the polnt walzi
EREat oo = Ay At Sy -
Jm.er Recoplirators Zlreases
CTier wazrlirvators dlseases coourved throuznout the winter at rela-
s lvell LIw oratocz witii no sharp eridemicz peaks, A summary of the etiolosic
: L this period Is rrvesented in Tavle 11,

irus iInfections in frequency and
r period. Rubella occurred in
rocteristic s;rir*iime epidemic as a disease zharacterized Dy ras::
and waz fdentified only because base medical officers

3urT gt thelr were desl rupella rather than som

A21 mern witn ruvelle-l: were snown to nave Z.I1.
wit: »utella anvigens oplasma Infections were Identi-
Ive indiviivals amonz man 450 serum pairs tested wite.
lement-Plvwings antizen. Lone of these five men was seriously

stc for coronaviruses were of particular interest.
~rairs OCZ39 and 2239E were provided through the courtesy
osn. Sera were tested initially by complement-
instances in whicnh fourfold or greater rises were ob-
—rer run in Z.I, tests (Table 12), The magnitude of the
g reggses were Ireguently only *ourfold but there was remark-
2. coca correlation tetweenr the results of the two tests. A surprising
2 Individuals wno snowed antibody rises nad concurrent infections
sents, most freqguently adenoviruses. In those instances
rona-antivody rises were demonstrated the illnesses tended
wost frequently were aebcrﬁoed as a febrile pharyngitis.
& tlie cases occurred early in the season prior to thne
7. Tne two infections attributable to strain 22%E occurred
-2 stugy period. In an effort to detect coronavirus
spring in a group of 70 men who reported witn
cirazory I1llress out nad no fever, in otzer words, men with 1llness
erivi, Tests disciosed onl two cases of coronavirus iafecti
o> st aln 229K,

+

oI
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Adenovirus Infections
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Junber of Illnesses Unknown Percent Caused
) caused by Agent by Adenovirus
Aderovirus
9 -
15 -
1C -
Total 34 6 85

Results of Tests for Adenovirus Infection in

-C Men in Recelving Squadron who Reported to
Cispensary with Temperature of 101°F or Higher

Ferizd When Antibody Percent/ Percent W .th
Jzra 2zllected Jumbe~  C osted Type 7 Antitody
27 Tzwv. to 18 Lec. 18
15 Jan. to L lMarch 38

T May to 26 lay =8/50 56

Tarie 5, Percent cf Men with Type 7 Neutrali.in~ Antibody During
Farl,, Miadle, and Late Phases of Study.

T

R

SR
[ORHN

=suat of
e

iz T

[

Izslitive

Virus Isolated

Number

Tested Type b Type 7 None % _Positive
36 16 16 b4 89%%
o - - 6 0%

Taile v, Isolation of Adenovirus Strains in Hep 2 Cells from Throat

washin s of Men with Pharyngitis and Temperature over 101°F.



} -

Percent with Titer of

in <z 3 16 32 [ 128 >256
S B © 22 24 24 14 2
- 12 18 3€ 18 1° 4

Tilsuritution of H,I. Antibody Titers for Ap/Alchi/68 and B/Mass/00
~F 7

22 Bl Persons wno were I1l witn Other Diseases During November and

Zecemter 1577, All nad previously received Influenza Vaccine,

Percent with Titer of

< X x 2 & 128 »2%
S 52 2 11 1a 15 3 2
<1 13 17 13 9 Y 2

stribution of H.I, Antibody Titers for Ap/Aichi/68 and B/llass /46
Medical Center Personnel in Fall of 1970, Few had received
ne.

oy ot
G by po

+

(@]
()
b

Number with Titer of

52 = 11 14 15 3 2
35% 5 13 15 14 12 6

2.5 chowed titer rises fror less than 1:8 to between 1:16 and 1:256,
‘inr a seroconversion rate of 25% in person with titers of €1:8

tribution of H.I. Titers for Ap/Aichi/68 of 100 Medical School
sonnel in Fall of 1970 and Summer of 1971.



etageior A~ /AA /6T Ao /Aichi /68 X-15 ke

l. Reziplen®s of
Lifuvant AsAA/eT 58/75 30/75 0/75 b2 /75
Vaceline (91%, (LO%) (0%) (56%)

woo nad As TR 1,27 16/17 0/17 7/17
Tnfluenza (597 (94%) {(0%) (100%)

2. .ases of Ay/uT 19/22 7/22 0/22 1/21
Trrlienza (86%) (32%) (0%, (5%)

Tavle LI, Propsrtion of Men with Lefold or greater rise in H.,I., Titer in Test
with Svandard and Recombinant Ap Strains.
E<islogy Number of Cases Percent of Cases

Aadenovirus 157 35.0
Joronavirus 20 L.s
Tnfluenza A . 7 1.5
Tnfluenza B b 0.9

Maoplasma 5 1.1

Rutella 31 7.0

JtreptIalicous 51 11.4

Uninowm 173 38,6

logy of 448 Cases of Febrile U,R.I. from November 1970 to June
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Tatle 12. Results of Serologic Tests for Coronavirus Infections
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**Cor.current with other infection





