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ABSTRACT 

Adtnovtru! Typ« 4 continuei to b« the main agent auoctated with Acute 
Respiratory Otieaie at NTC, Great Lakei, lUlnoli. 

Studlei were carried out comparing the effect of live oral monovalent 
adenovtrui Type 4 (LAV) In enteric-coated capiulei with inactivated vaccines 
(1AV) on the prevention of inch diieaiei. 

In addition, a special company study was made on the effect of these 
treatmentson the isolation and serological responses to vaccine and natural 
adenovirus Infections. Fifty percent of men fed LAV shed virus rectally with¬ 
in 5 days and RO* within 14 days. Average duration of virus excretion was 
about I days. However, less throat adenovirus was detected In LAV men than 
In 1AV or placebo groups. Moreover, when positive, LAV subjects shed throat 
adenovirus for less time than the other subjects. Less men in the IAV groups 
were positive for rectal adenovirus than in the placebo group. 

Human embryonic kidney (HKK) tissue cultures appear to be more sensitive 
tban H.lp.-I or Wl-Bl, for adenovirus isolation. The latter two were of simi¬ 
lar sensitivity. 

High adenovirus Infection rates occurred in most vaccinated subjects 
before significant changes occurred In neutrallalng antibody status. The 
measurement of this antibody varied with the specific adenovtrui Type 4 
antigen and with the tissue culture host system used. Antigens prepared from 
LAV adapted to HBK showed a greater sensitivity than other neutralisation 
test systems used. 

All ef the vaccines were effective In reducing Acute Respiratory Disease 
hospitalisation by the 11th day after vaccination. All ware about equally 
effective In reducing these admissions by 60«. The determination of the 
enact specific protective effect afforded by these vaccines was confounded 
by the presence of other etiological agents in the population. Including 
influensa At, None of the vaccines had any appreciable affect on Acute 
Respiratory Disease that did net require hospitalisation. 



IIVI ADENOVIRUS VACCINE IN A NAVY RECRUIT COMPANY, NIC, 
GREAT LAKES, ILLINOIS, 1966 

INTRODUCTION. 

Initially, the study piopoiad for usa of Uva Typa 4 adenovirus vaccin« (LAV) 
in naval racrults was of twoaphasa design. Phase I was arranged to determine spread 
of vaccine vims to cohorts who were given placebo Inoculations, as well as to ob« 
serve untoward vaccine reactions. 

Phase II, a much larger study, was designed to compare protection of LAV 
with inactivated monovalent (Type 4) and bivalent (Types 4 and 7) adenovirus 
vaccines prepared In monkey kidney tissue cultures. The results of the latter 
study are preiantad 'ilsewhere.1 

However, Phase I was held in abeyance because results of serological sur> 
velllance studies, which continually monitor the recruit population, Indicated 
a high rate of adooovlrus disease at the time when the LAV program was being 
contemplated. Those natural adenovirus Infections would have greatly compli¬ 
cated Interpretation of data of LAV spread. Instead, a company study of live 
and Inactivated vaccines was Initiated tor (a) attempt to determine adenovirus 
excretion pateros during a high Infection pertodi (h) to find possible markers to 
distinguish vaccina virus from wild, and (e) to compare effect of antibody re¬ 
sponse to LAV and Inactivated adenovirus vaccines (IAV) on adenovirus eicratloa 
patterns In naval racrults. 

MAÎÜiALiANDJdITHODSi. 

PoguiiUon_and_t_reatman11 A company of newly arrived naval recruits (•« 
men) was randomly divided Into the following four treatment grouptr 

e 

(a) . Twenty-one men received an oral live adenovirus vaccine. This 
material was secured by Dr. G. 0. Jackson from the loard for Vaccine De¬ 
velopment, N1A1D, NIH. The vaccina was manufactured by Wyeth Labora¬ 
tories, and conminad adenovirus Typo 4 Isolated and passaged la human call 
cultures, of primary and diploid naturo* (WI-SI). Virus material was lyo- 
pbtltued and placed In an enteric coatad capsule. All such material was hapt 
at -80*C until gtvan to study subjects. 

(b) . Twenty-one men received a monovalent Type 4 adenovirus va«« 
cine produced In monkey kidney tissu« culture cells by Dr. A. J. Marris, 
Division of Iiologtea 1 Standards, National Institutes of Health. 

(c) . Twenty-two men received a lleeasad, hivalaat, adenovirus 
Types 4 and 7 vaccine, produced for military use by Wyeth Laboratorios. 

(d) . The ramatntag twentyoaa men received a saline plaeabo 
preparation. 



:æSîS^'"'^ .on:;u?“;x;z.;"3m,::::rr.':k«(i:'h;;;^7v. .P.«.m.». 
.¡...«.,.... ...h, „,, 8 ...k, or *.7,1 "„"“¡r,v” 

.(. „i ".'.“.Th l*. /10.;,:p* T, *h : ::: ,,r,“i,,,i 
l«et«d from lav .„j i J * * hundr,<l *n<> forty spectmem equally se• 

::r,r «'» .u.. °' *"d 

::r:.r“,;™S';,v,c.,r,',v.’ ..* 

riSISFF'F™- 
microplate como..rdV.L. ,UCh were te.ted by 

30 a'ntVaVn *®* comP1#m#nt*f‘*«“on teats ustnq 4 units of adeñov'rÜ’^ouV 
TCD8 ôf t0h.V n «0Pl4,# ,l,,“# cultui* noutralization test4 usin8g 10P. 

CDgo of the following antigens pre-tncubated for 1 hour at room tam 

vaccine*TvdÏ ,m.0Unt' of 2*fold ••rum dilutions, H.Ep-2 adapated 

(NMRU-62),P "Wild""a^e 1 ovir^'lypVlÏnmRU'6^°*°‘yP61 d*"0V1 ru‘ TyP* 4 
virus Tunai 1 ..A *. ■” Typ* 4 (NMRÜ-65), and Great Lakes adeno* 

ES?-™ a “:;r" =™ 
RESULTS» 



,flown ,n Tabl° 1 Indie*!« that human embryonic kidney (HEK) hat 

at 31 days, but titen wore about 1.5 los lower flo5,0i in »h... u ,,, 

1“, na,*'io^.zTh bTsV.ú"“,' o*1" h,d uv '"'•'"’’•î 

n-V~C-'"*, ’O*cltoni¿ um. o, no untoward r..Con to IAV o, ,AV .accln.t 

,b. c.:/,v.,*;í; ,,,k •• •"> -- 
non-treated cohort coLB.ni ° h,,‘0,y °f *hli company wat comparable to 

cohort companies concurrently undergoing training. 

¡nd ni.V.K8* !? con*ï41*. “>• rectal adenovirus excretion patterns of UV 
and placebo subjects shown In Tablet lll*v with f»u ~ ", 

of ^ ... <>.. d. 

Th. lufflmary of notation data In Tnbl. V, tbowt that 2a 1« », .11 

//»v ■ v:,85*o' -uv-—-- no./, 

Of all the total viruses Isolated, adenovirus Tvoe 4 w.i in 

Harpa,vltut In 5,,.,,,., 

wh.t.lï ^'t1’# h . by r#C,al ,,n,P11,,I of LAV subjects, is about 8 days 
HowaVaV tba'd.',*."/: d “ •<"n,“h"* batwa.n ¢-8 ../. owever, the data for duration of throat virus excretion is only 2 9 dav.y 
• • compared to 4-5 day, for the respective groups. * 7 

9 
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I. T.kl/lm''“,?.*' ••V""’"» *' •'•••• ‘«It«. ««Ill I.. 
• Tfc# f # i u 111 of 11911(1011 ffom the toallM tarvcillaae« ... 

gram do not Indícala any dlfftranco la iha 19911110110 »I aiihnt m o^ 

V" >•' ... ... tVm '.m*........, .:...1,” 
f .... itt.ikij, ...o.), ..Hi ife.w . ...r..|.. •.••m.i,. j.f ,',M| 

•Jr; •• r • '.»..V. hä 

hVk vir’ .... *** •* 

0 l0r group, lh.*lM ,09,.01,. I«., p,0I m«. (tl-uV) ,l.dd..a 

:,:-.:///:.7.7..» »» -. 
Figura S (how, a limita, paitara far racial agaaaolru, aacmti«« 

24-41 hour, afta, fcodinc andV./ii. * «í^Mtiraa wlifeia •.ki..>. o.,,, .i,.:,: .7.,./ a/.. ...* T... • m*«*» 

far of na utta U sa tloa lam far adaaevlrui Toaa 4 aatihad« 
for aaeh traatmant group ara thown in Pin*»*« on * « * •••liaaf 
embryonic kidney uiln* -LAV- ou!, f.f Í,. ! ** T•M, *■ 

SsSSPiSESr- 
..... ••••'«•« •• «•» •.•••« <• »1.0,0. 

..r’" * 
ta land by utinc -lav- h 1^0* J CoB,l<*rah*F blgbar tliar, ara ab« 

i. ::. //. -, ./.7,,, :7/,.: :::- , :'m •«•»*•• 4«»...... 
1.....,.,. (NMRu-.fi) i.../ii:::,,:,:/I:::.;.7."4' 
thoie agatmt the LAV aattgan arc obtained. ,# 
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Further, a difference In lemltlvlty of adenovirus for antibody was ob- 

th# "LAV" and "WUd" Typ« « antigens. ^ However, 
this difference was not confined to the LAV preparation since at least one 
ether adenovirus Type 4 antigen selected at random from pre-study isolates 
exhibited the tame avidity for antibody at the "LAV" antigen. 

In the absence of differentiating markers, it cannot be stated with 
certainty that spread did not occur, although studies in marine recruits 
elsewhere have repeatedly shown this phenomenon when men are vaccinated 
in non-epidemic periods of adenovirus Type 4 Infections. However, It ap¬ 
pears unlikely that the potential for such spread Is not possible. Many cycles 
of multiplication of Initially potent virus occur in LAV vaccinated subjects 
who live In Intimate proximity with non-vacctnated cohorts. Ample oppor- 
tunlty for aerosols of high titered adenovirus Type 4 to infect contacts occur 
dally in latrines. One would have to conclude either that aerosols are not 
the optimal method for dissemination of the LAV virus or that Its affinity for 
site of tissue multiplication has been altered from that of the natural oro- 
pharynx cavity to the enteric site. Of further and probably greater Importance 

he factors which enable virus to spread from human to human under one 
environment may not be present at another. Previous data7 hat shown that 
adenovirus Infection rates among marine recruits at San Diego aie considerably 
lower than among navy recruits at the same training center. Differences In 
environmental and training procedures were concluded to be the maior factor 
for the differences In adenovirus disease rates in the two military groups. 
Further studies are now underway to obtain more information In this respect. 
Although the number of subjects is small. It would appear from the data ob- 
tained from the neutralisation tests performed, that antibody responses elici¬ 
ted by inactivated vaccines were comparable to LAV. In fact, the higher 
titers obtained by IAV may be due to booster responses of Infections In men 
who developed Insufficient antibody to prevent adenovirus Infection, but 
tufficient to roiult in high secondary response« 

; /..- . 

Less adenovirus was recovered from throat specimens of LAV than Pla¬ 
cebo subjects. In addition such viruses were shed for a shorter time In the 
former group. Although no difference In rate of excretion of throat adeno¬ 
virus was observed between IAV and placebo groups, considerable decrease 
in rectal excretion was obtained. The significance of this observation Is 
not clear unless humoral antibody oi the gut Is in greater concentration or 
availability than in the oropharyngeal cavity and thus is capable of aborting 
or limiting such Infections to the upper areas. 

It Is evident from the data presented that adenovirus Type 4 infections 
appear to begin very shortly after men arrive at Great Lakes. Thus, any 
vaccine (live or Inactivated) must be given at toon as possible to be ef¬ 
fective. In fact, for dramatic vacc.no effect, men should be wall endowed 
with sufficient antibody before arriving at the endemic area. 
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TABLE IV 

Recruit 
Mi 

Vir« Hoi,,., »,CIUltI lnlmun|2ed wltk S1>11„„ 
(.J.oo.Uo, Typ. 4 .ni 1) V.oclo. - -lAV- c.mp.ny 

NO NO NO 

_Grcat L«kci. Illlnoli. 1965 

Sampling Day Port Immunization 
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A ■ Adenovtrusi H ■ Herpes 

R8 • Respiratory syncytial 
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COMPARISON OF LIVE 
IN THE PREVENTION 

AND INACTIVATED ADENOVIRUS VACCINES 
OF RECRUIT ACUTE RESPIRATORY DISEASE 

BACKGRQUND : 

y g numbers from the various recruiting stations. 

«Kamin«, In.cuí.V.^.nVnTnV! r'C'“"'r' 

....- 
U foi "«’■'o'f tili'nuli”* '0fm'’‘n,' “ mo,,d >» *"ol*«r camp .tun 
Cl» .,. ...lin.d“ pi,. » '''•"'"»S ..« ca. ..- 

..cl. .raining compl.,, Including ,h' pc.'.M'nV ’*• 

.« a camp In, ». w";.".;0.?.'.’.''.'. 

«.» '■ ... •• “• 
permanent record Is made of each visit notino ou,pJ*,en,• 4Ä ln«Il*lduel 

perature, and disposition D llv off.cVa. 8;“? dJ,a J‘ con,P,4‘»*. «•in¬ 
to the sick list for Inpat, „t /e a. we . rec°hrd‘ ndic“* “’os. men admitted 

»Un... data on each r.cruü tra ,n ln. V. Such 
punched cards. 8 4b,,r*c««d and transcribed to machine 

t.k. i.9:4;.™;,«:.";", ••c'- 
diiaa.e (Fig. 1,. AH recruit, received the staidard !! ?' ““I* f"p,f4«®'y 
cine prior to the commencement of trainino Bd d polyV4,*,,, »"f uonaa vac- 

r v,i::,r8 ,. 
a" <Trr.. '< an'd0“,', ZcT.^Ü^ZV'"';.. 
designated iurve111 a nc^comp.°nle^f"tT«* abo7e '"'* h,°|,n r'C,U,U 11 ,p*c»4UY 
withheld from these companies. All recruit. I n ' ' * * ' ,,roc•d“,•, ••«• 
on arrival at Great Lake/m th. mVddU#b**d 

i). How.v.dr:n.ovdl:;1,ni.::,(cn,:::.r,i.t:: io«w dur,nK ,h* ,u,n,n•, *onih» (Tabu 

In training from October 1964 to Januar:nl96r5U, Th:Ct,°"! n0"d ,n 
likewise rose sharply at this time. Y <#* Th ,*,pll'4,or)r IUmii rate 



SMSUXJj 

Tk« |ta«««| •klMII*« e( mil Iiutfy ««I to 0110.14 ond confirm tho roiulti 
J?,* ''Jf1 #i •'* of ,lt# •<•««*»»••• »occlno to tho Croat Lahor popu- 
Utloo tbat ...all, oaporlooco« a h.fh .„.eh rat« of adonovlrur-anoclatod 
dlroaio. IpoolfUallp, tfi obiortmoi «oiot 4.1 to d.tormlno tho offoetlvonori 
•J Iho ll«o adooevlro* «accioo Io tho proiontlon of rocrult .cuto rorplratory 
dliooio, (k) 10 comp.ro lt« offoc«l«oao„ «rlth an inactivated «donovlrur va«. 
• mo. aod (t) 10 dototmlno if thoro «or. any advor.o reaction, to or rproad of 
ibo váreme virei. p OI 

MAIIIIA¿1-AÍ<¿J41Thopi, 

Pony.five recroît eompmtei (J»00 mon) «.to anlgrod randomly to bo 
treated a. .boira lo Pi|a,. 2. Half of mo men in each of the.o .tudy com- 
pooler «oro treated «tm olthor aa .donovlrut vaeclno or it. appropriate pi.- 
cobo control. Tho vacclnot u.od «oro an oral live monovalent adonovlru. 
Typo «. aod a parenteral loaetlvatod bivalent adoaovlru. Typo. 4 and 7 vac- 
eloo. At oacb company contained bom recruit, «ho had received a «pacific 
vaccine or placoba, tbit itudy do.lgn .Hewed a compart.on of the placebo 
control froept to detect abiorma! Incidence of dite.to in luch Individual, who 
«oto cobortt of men 'té live adeoovlrai vaccine. 

*••••••» «ore admuittered from IP February to 16 April 1966. The 
period of obtorvatieo on thl. .tudy population «a. from 19 Febroary to 20 June 
1 “l • 0 

All moo lo the .tody companlet «bo received the live and the monovalent 
voeeloo, aod all men from 10 companlet «bo received the bivalent vaccine 
were lefejoeted to eateotive «tedie.. A pre-veccloatioc, 36- and 66-day port- 
vocolaettoo blood ipeetmeo ««1 collected from all of the.e men. Throat and 
reetel ipeclmeot «ere collected for viru. l.olatton .. «ell a. an acute and 
tl-doy coovale.coct bleed rpecimen fren all of the.e recruit, who were ad- 
■Ittod. lerolopic.t tent with there .era Ifcluded complement-fixation and 
ntutr.ii.«non. All te.t. wore carried out In mlcroplato. with 4 uoltt of 
odoooolrot groep complemeat fi«li| antigen, and 10-30 Infection, dote, of 
.d.novim. Type. 3. 4 aod 7 for eeetralliatlon teilt. 

Vltnt laoletlon «at performnd ln H.lp-2. WI-39 or monhny renal cell 
cnltntot. Idontlflcetlon of viru. I.olatet «a. by neutralisation te.t «Ith 
irpo**M*tfle rabbit antltera. Mysovire. I.olato. «ere Identified by bemad- 
lorptlon-loblbltlon teitt with Inflooasa as guinea pig antltera. 

la addition, ell men from tbo.e «empante. who «ere admitted for ta- 
pntloat onto worn toon by a medical offlcor «bo obtained a hi.tory and coo- 
dootod a pbytlcal osamlantloo aod evaleatod tho tllaou. A 14 s 17 chett 
film «at obtalnod on all of the admitted men. Porthor. all men In thntn 
compañía, worn toon by a team of medical eaamlaert. which «at headed by 
a modlaal officer, before vaccination and each weeh tboroaftar for 3 «acht, 
and thon ovory I «echt until their departure from the Naval Training Canter. 
Tila took and recorded oral temperature, and elicited .abjective dl- 
•naan complaint*. 
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Ai part of the proceiilng physical examination, all recruiti received a 
70mm cheit x-ray. Thoie recruiti with lung infiltrates are referred to the 
Naval Hoipltal for further evaluation. In connection with this itudy, com¬ 
mencing with thoie recruits entering training 2 weeks prior to the itart of 
thti itudy. and continuing until 2 week» after the lait of the itudy population' 
had left the itatton, all recruiti again received a 70mm chest film In the 
third week of train.ng. 

To preclude giving the live adenovirus vaccine to a recruit who may be 
held In the proceiilng area or returned to hit home, all vacctnei were ad- 
mlnliterad on or about the 4th day after arrival at Great Lakei, after all 
the proceiilng procedure! had been completed. 

Double-blind techniquei were carefully followed to that neither the re¬ 
cruit and the penonnel responsible for training, nor the medical personnel 
responsible for obtervatlom or treatment had any knowledge of the treatment 
group to which any recruit or company was assigned. 

All recruiti received the standard polyvalent influenza vaccine during 
the processing period. Further, .all men not hypersensitive to penicillin re¬ 
ceived 1,2 million units of benzathine penicillin in their second week of 
training, for the prophylaxis o^ streptococcal disease. All oral poliovirus 
vaccine was withheld from all of the 45 study companies during their training. 

RESULTS s 

Although the treatment a company or recruit received was assigned 
randomly, an analysis of certain attributes was made to determine the com¬ 
parability of the relatively small numbers of subjects assigned to each treat¬ 
ment group. The results of somu of these analyses are displayed in Tables II, 
111 and IV, At least by parameters of similar age, geographic origin, and 
swimming ability, the various treatment groups appear to be comparable. 

The extent of adenovirus infections of placebo men in each study company, 
as determined by complement-fixation serology, is shown in Table V. It is 
apparent from these data that the placebo-treated men in each company ex¬ 
perienced a very constant, high attack rate of adenovirus infection. This is 
further evidence of the comparability of the study companies. Further, It 
is comforting to observe no excess of adenovirus complement-fixation con¬ 
versions in the live virus vaccine placebo control group. 

The effect the vaccines had on recruit acute respiratory disease hospital 
admissions is displayed in Table VI. The reduction of disease associated with 
each of the vaccines, when compared to Its placebo. Is statistically significant. 
While the reduction of total Illness is the least for the live vaccine group, this 
difference Is not statistically significant. 

A slight protective effect of the live adenovirus vaccine became apparent 
by the 8th day post-vaccination (Fig. 3), All vaccines were definitely ef¬ 
fective by the 11th day post-vaccination. 

The readmlsslon rate for acute respiratory disease was less In each of 
the vaccine groups (Table VII). However, the numbers involved are too small 
to be significant. 



Tfc« a«Mfetr »I ma« fr»» •«#* »f ir» »»««i»« |f»»^i a4»iii»4 «na 4 ai»»« 
■»•It of M»»moR|» f»l«il*»lf f»« «i ife»«a u T«»l» V|||( Ak»»i ti »f 

•'i \Vaf9é *■ \U ,fc,N "Mfc •* teftllfiM« •MUHa.i 
, ■ lh* k»»»»»»iê, i»ife ti» H«« »«««i«« #•» ist aiMitti »»«• 

cia» raciaiaait fia4 Ion »«ikaata »f aaa«»aai» ik«a 414 ik»ti Macaka». A|«ia 
tko oamkori ata to» «m«u i» »• Hgalftaatt« * 

Tfca «mount Of •»frairtratot* 4iia«i« «4«tiitaai fr»» «ko tatiaa« «ocoiaa 
•î!*V M«*«*o* aro o«iaatl«llr tko *««« (Tokio IX). Tko aoaiaa« ka4 llttla 

ti.Vi. Vt m* ,Ma' #* **• ,lefc ,,M '••Maaiatf 4iiaa«a 
»a«h »«celoo «tat «noaiatoa «uk • «kotiat koikMal Mav. 

Tkoto 4iffaraaco« ata too «lifki t» ka aitllMlaaltf »Ifaifiaoat. 

..ti.//«1 Ví*!?* 4,4 ,#aM* ,M •* »Moifiag troaiMaai at aa aof 
fill. J.*/ í#i,ll# <«*•••• a. «all at ra4o«ta| tko aaakar af alalia 
(Tana XI). Hov«vor. mort »aa fr»» oaak af ika varioa« |roan •ata Itaata4 
at outpatioati for afokrilo rataltolatf aitaata. 

.«o.-.ü0 U tU ••• *•«* tiraatant at a»»kar af »aa «itk 
Ia4tvl4aal tjrmptami. at aumkar af »oa f»kr|«a raali ka 4ato«ta4 la aat tat- 
alaa |>aup ta tko kartacht tataaft. Ia4aa4. tka «oakat af tf»pto». allalia4 
la aack •aceta« group la aaak caapaap «ata raattlakl) tiailar (Takla XII). 
Tka •! «aa «ko «ora aipaptaaattc aa atatp latattla« «aro tata aa4 
•ara 4litrlkata4 tkraagkaot tka tio4p ca»pa«lat (Takla XIII). 

Tka amoaat of agaaaaltatat rata*ara4 ftaa »aa t4»ltta4 «tik a a ala tat- 
plratarp 4liaato fra» aaak traataaat graap It 4;>plafa4 la Taklo XIV. Aa 
•aal4 ka axpaatal. »ara of tka Uva vaaolaa raclpiaait tkai vitat la tkalr 
tatial tpaalaaat. witk tklt aaaapttaa. lavar aXaaavltaaat «ara raaavata« 
ftaa tka tpaalaaat af aaak af tka vaaalaa taalplaait. lifcawlta. lavar 4*fal4 
coaplaaaat-f liât toa tatpaataa «ata 4ataata4 la aoa a4»iti»4 •Hk acata tat* 

4,,#V* f,#* «V). Tko toa» ra4o«tiao of 
••Kaaco of lafoctlaa It appataat la aack vacclaa ftaop «kaa 4if» 

fataat arliarla fot lafaetloa ti ota4 (Takla XVI). 

.... .í* U*fVy #B,#, Bf *fcB 4 laaraat» la a4aitiiaa taiot ftoa 
llf.. * . *V,y VVVM **• •**•"•*• “4«l •» «•••.» cata* p««.oat«4 a 
ellalcal pie tur« o i lafloaaca. lafloaaaa At vita« «at r««ovata4 ftaa aatal 

7,M,Bl 9t ,M'B 4Í*',,‘M»« * tatvalllaaao «oapaap aal va«- 
taflaoa.r iM llV*1! 'ï'1” Ué * e#»»,4«4rtoavat.laa tala la la* trfki. „^‘•■•••«•«•••laa.ltklklH««, Ika aovottlaa tala «at 
«a* (Takla i). At all of ta» noa la tklt vacclao n«4p k«4 «acalvaA ika 

M ‘•,,#4B44 tka aatoat af lafaatlaa »tik lafloaaaa 
bi •««•»•»•Ir 4144114004. la I «00k« tka cltaical cotai af laflo* 

aaaa «ata aa loagar »ccvttlag. ««4 tka lllarrt« «4»liilaa tato paitara k«4 

Ofll!!»1!.11.*/»"»1* *• 44 4114-41 14 4atat»iaa tka affact tkat 
1! 14 fcBBB hB< •• ^11 »•ccloc avaloailaa. tka ttaif papolatlaa 

r •« 4lvi4cC la kalf accar4!ag ta tina »f arrival (Takla XVII). Tkc ARO 
aRmlttiaa ratai «ata «oiatnltoa for aack kalf af tka tt»4p pápalatlaa io aaak 



il ::: :,,M! ,îo- -- ••..... 
....ü, ;v.~ ;,7,:::: •"f"’'»" 

r,^;r t w“ 
::;f 

SUSMiWLJi^iÿMMAjir, 

;::.vi!!:îÎT:’ \z\vïrn\:,n 
.V..”* ’*r •....... be,„ t,„.d 

•fVíuMlí. .M «/ ,h F Lojeun«, North Crollna. At the time of this move, 
prectlcall/ «U cf the vaccinated men had davalcpsd astlbodlo^ while the 

: :.fc,:v:rr.:t^cv,ibiv-Tha rejptr4tory 
to âáiloelV* Vh M dt C4mp L#jeun8* North Carolina, was due primarily 
to edeaovliui. The Navy recruits in this report were vaccinated 4 days after Y 

»Ira tor** a dm uVl on" ^V'a Tw° Week’ iftÂr vacclnîtlon. one-half cf the re.- 
!!lVa! ï .if, .1 "'"'"t- It l. apparent from the data presented in 

timõ of or !h H’* r Were beilg Ch,11,,‘1?ed tc adenovirus Infection at the 
l.To.moñ it I ! *f vlec‘na“on* This early çfcaUenge, before the de- 0,f p,0,#c#VVe intlbody ^1110 expected to occur, could In part 
• ipleln the loner effect of these vaccine.. P 

eetr.dHiT.V,ir,,h‘t/°,na r9Pll4tory d,‘s»a^ admission, which oc- 
e«rr»d within the first 10 day. after vaccination, only a slight Increase In 
thj protective effect of the vaccine Is observed (Tables VI and XVIII) This 
of .ct would the presence of other respiratory disease pathogen, in 

¡5* * ,n 'V population, at the time cf the study, as car be seen In Table 1 

: ^ °f respiratory disease In this pÜpu-’ 
Ttasii 4 ,nd X1* Whtle a" vaccines reduced hospital 

!ÍTut.atlV...1^ f.f*V W*‘ ob,*rv«d «" ^brlle Illnesses that were treated 

. ,* • exce,‘ °f ,he m,,dor afebrue ^*pt»«tory 
••• *hieh r#<“,,r,d «"»Y outpatient care found In all vaccine group,. This 

•5' 



m». of vaccine .((.et h.i been iepeaiedl, ob.eiv.d in ,bu „cull 
population, and has boen defined as an amellotatlve effect. Further, the 
number of recruit, who escaped all acute respiratory disease,a, shown in Table 
XIII, was not increased by the use of the vaccines. Likewise, the number of 

plãcobo*^/0upP*°m* at any tlm° tn tralnln8 WiJ ‘»»e same for each vaccine or 

h*v. Virl0Ui att;mPts have ^een to determine the effect that vaccines 
have h4d on the lpeclflc diJeaJe- thjt they were lnt0lled tc prevept> Tha 

a.CrînVentlCnÎ technl^ues ai° the specific reduction which is ba;ed on 
the dlffe'ence of laboratory diagnosed «disease« between vaccine and control. 
The IVE method of Stille utilice., the ratio of laboratory diagnosed infection 

the control and the over-all difference in the disease rates in controls and 
vacc nated. The critical point of each of these method;, is the criteria that 
l. selected to indicate Infection. In this study, virus isolation, both from 
recta and throat specimens, and complement-fixation serology is available 
on all of the patients hospitalised with acute respiratory disease (Table XVI). 

I.!./!# . / " •"Vr 4Bd IVE ValU8S have been calculated using these estl- 
as of infection (Table XIX). It is apparent that varying degrees of ef- 

ec (venen can be obtained depending on one’s own criteria cf infection. 

of ..nJ!!.!!1!1 th,4t “ .app,rent from lhls tyP« of analysis is that the pattern 
a M 1 VVC,n|e «‘i«ctlvene,, between the various vaccine, i, the same 
I. the crude reductior.. That is, that the most effective vaccine is the in- 

i#* ¡il! Z'Z'l'V 1”' 4; Whlle thC leaJt effBCtlVa “ the live preparation, 
r ; 11 y W0,ild not allow one t0 ‘ttach significance to 

In this recruit population where there are multiple etiologies of acute 
respiratory disease, it Is difficult to determine the specific «¡feet of a single 

combination, of vaccines for various agents tested stmultaneou.lj, 
alona and in combination, may give a better insight as tc the effectiveness 
of vaccines and the role in the disease that each agent may have. 
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TABLE I 

Adenbviruí • CF» 

Adenovirus Tjrpe 3 • Ntr** 

Adenovirus Type 4 • Ntr 

Adenovirus Type 7 - Wir 

ASO 

M. pneumonlee - CF 

Percent men Infected during inclusive dates- 
¿ubf le-^ept. 21,-34-00.20,»64-Jan 20, »65 Jan J¿.April 7. »65 AgU áljune 24. »65 

63 

10 

76 

10 

S ó 60 



TABLE II 

A¿t 

17 

18 

19 

20 

21 

22 

23 

>23 

Age Dlmtbutlon of Recruit! Receiving Various Adenovirus Vaccines 
_or Placebos. NIC. Great Lakes, 11!.. 1965 

Percent in Age Group 

H ve_Placebo Monovalent_Placebo 

44.1 

26.1 

14.0 

8.7 

4.7 

1.6 

.3 

.6 

40.1 

28.1 

14. 0 

9.0 

5.7 

2.7 

.3 

.0 

38.9 

25.9 

15.6 

10.3 

7.2 

.9 

.6 

.6 

40.8 

29.0 

13.8 

11.4 

3.0 

1.0 

.6 

.4 

Biva lent 

3 9.2 

26.9 

14.6 

9.9 

5.7 

2.0 

1.1 

.6 

Placebo 

39.6 

28.5 

12.4 

10.8 

6.3 

1.1 

.8 

.5 

P ■ >.20 



table III 

Home Arej of Recrulli Receiving Verlout Adenovlrui Vacclnei or 
nictboi. MIC. Ottit Lâlm. 111.. EU» 

A ree 

New England 

Mld*Atlanttc 

N.E, Central 

N. W, Central 

South Atlantic 

S»E, Central 

S.W. Central 

Mountain 

Pacific 

Live Placebo 

16.7 17.6 

33.3 36.6 

24.2 19.3 

4.3 4.4 

11.8 12.2 

5.8 5.1 

1.9 1.7 

.6 .3 

1.2 .7 

Percent from area 
Monovaleni Placebo Bivalent 

20 

34 

22.2 

4.4 

9.1 

5.3 

3.2 

1.0 

.8 

19.8 

32.9 

20.8 

6.5 

11.9 

4.2 

3.0 

0 

1.2 

18.6 

32.8 

21.7 

7.0 

11.0 

4.5 

3.3 

.8 

.4 

Placebo 

19.1 

31 

20.5 

6.3 

12.4 

4.3 

3.6 

.6 

2.2 

P ■ >.20 

■ 

à 



TABLE IV 

Percent of Non-quilifted Swimmers In Various Adenovirus Vaccine 
or Placebo Vaccine Groups, Naval Recruits, 

Great Lakes. HI,. 196 5 

Live 

Placebo 

Monovalent 

Placebo 

Bivalent 

Placebo 

‘jfc Non-qualtfted swimmers 

21.0 

18.5 

24.0 

25.1 

21.2 

20.0 

P ■ .20 

‘-’F'SSi 



TABLE V 

Distribution of Percent of Pl«cebo*trejted Recrulti In Different Study 
Companies Showing A Four-fold Complement Flutlon Rite 

to A den ovlmi, NTÇ. Oft Lalfi. »11... if 1 

“ft Four-fold 
retpome 

56-60 

61-65 

66-70 

71-75 

76-80 

81-85 

Mean 

SD 

Live 

2 

1 

2 

3 

2 

68.5 

7.8 

Type Company 
Monovalent 

- ■ - 

68.2 

6.0 

Bivalent 

2 

3 

2 

1 

2 

71.6 

7.6 

_l£Üi 

3 

5 

8 

9 

3 

2 

69.4 

7.2 



Population 

No. ARD 
fldmiiitoni 

Rato/1000 

Ib Rotativo 
reduction 

TABLE VI 

Acoto Reiplratorjr Dlioato AdmliiUm In Varlooi Adonovtrui 
' tiVacRlM and Placebo-troated Rocruitt 

---NTC. OfRt lahot. III,. ian _ 

1H1-PJjLübo Monovalent Placebo Bivalent Placehn 

386 386 375 391 963 986 

75 139 

194 360 

134 160 332 

343 166 337 

46 53 51 



TABLE Vil 

i 

K 

I 

I 

ADMISSIONS AND READMISSIONS FOR ACUTE RESPIRATORY DISEASE, 
VARIOUS ADENOVIRUS VACCINES AND PLACEBOS, 

NAVY RECRUITS, GREAT LAKES, ILL., 1965 

Live Placebo 

Population 386 386 

No. men 
admitted 70 122 

No. admlitlont 77 141 

No. readmtiJtons 7 19 

Readmtsilon 
rate/1000 100 156 

Monovalent Placebo Bivalent Placebo 

375 391 963 986 

59 

62 

3 

129 

137 

8 

142 

166 

23 

300 

357 

57 

51 62 162 190 

1 



TABLE VII! 

Admitted with 
pneumonia 

Inflltratot 3rd 
week 

1 6* 

5 10 

4 

7 

Total 
« 16 11 

2 7 12 

8 19 27** 

10 26 39 

*2 mon admitted 24 hr,, pon-vaccinatton. 

’•3 mon admitted with dlagnoit, of pneumonia 
'ubsequent to X-ray turvey. 



TABLE IX 

NON-RESPIRATORY DISEASE ADMISSIONS, VARIOUS ADENOVIRUS VACCINES 
AND PLACEBOS, NAVY RECRUITS, GREAT LAKES, ILL., 1965 

Population 

Live Placebo Monovalent Placebo Bivalent Placebo 

386 386 375 391 963 986 

No. non*reip. 
dlseaie admliiloni 27 27 22 19 54 53 

70 70 59 ;9 56 54 Rate/1000 



TABU X 

A vtr«i« Number of Hoipiul 0«y» fei Acoto bot^iiototf Oltooto, 
Navol Rocrulli Roctlting Vorlout ABoaovltot Vocclaot #t 

-üülilA "TÇ. 0»*«« kiUla ÜLl Uil_ 
Ifo Mocobo JgUJtlillil Blocobo JlMltol Mocobo 

Moan number 



table XI 

«••P"«"0.y D.H.,, Rectulll R.r.|,l„g Va Mou 
»> »«»i-- ms, a. .il i'.Î 

Population 

No. Fabril« 
apliodai 

No. Fabril« 
Vilitl 

No. Afabrlla 
apliodai 

No. Afobrlla 
vlilti 

Live 
Treatment group 

386 

50 

114 

88 

167 

386 

56 

134 

63 

123 

375 

39 

79 

103 

203 

391 

45 

104 

88 

181 

(Adenovlrui 
Typai 4 A 7) 

963 

133 

Placebo 

986 

318 

207 

400 

129 

329 

164 

285 



table xii 

Distribution of Percent Men In Different Compenie, with Re.plr.tory 
Dl.ee.e Symptom. Found on Barracks Interview, Various Adenovirus 

Vaccines or Placebos. NfC. Cr.M Lakes. 111.. 196 5 

"S of men in 
company 
with 

Live 
Monovalent Placebo 

(Adenovirus Type 4) 

Treatment group 

Inactivated 
Monovalent Placebo Bivalent 

(Adenovirus 
Types 4 à 7) 

Placebo 

26*30 

31*35 

36*40 

41*45 

46*50 

51*55 

3 

4 

1 

1 

1 

3 

5 

1 

3 

1 

3 

2 

3 

4 

2 

1 

1 

1 

7 

1 

1 

3 

3 

3 

Mean 

S.D. 

39.4 38.6 

9.3 5.7 

41.1 

7.0 

42.0 

4.2 

41.2 

5.0 

41.6 

4.2 



_
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TABLE XIII 

Live 
Monovalent Placebo 

(Adenovlria Type 4) 

Treatment group 

Monovalent 
Inactivated 

Placebo Bivalent 
(Adenovirus 
Types 4 4 7) 

Pía cebo 

$ men 
without 
symptoms 

6.2 4.6 5.3 5.1 6.7 6.4 



TABLE XIV 

Type 
tpecimen 
positive 

Adenovirus Type 4 Isolations from Hospitalized (ARD) Recruits 
Treated with Various Vaccines. NTC. Great Lakes. 111.. 1965 

Treatment group 

Live 
Monova lent Placebo Monovalent 

(Adenovirus Type 4) 

Inactivated 
Placebo Bivalent 

(Adenovirus 
-Types 4 A 7) 

Percent specimens positive 

Throat and 
rectal 30 

Throat only is 

Rectal only 22 

Throat 48 

Rectal 52 

Throat or 
rectal 70 

60 

12 

4 

72 

64 

76 

30 67 34 

13 14 14 

4 0 5 

43 81 48 

33 67 38 

46 81 52 

- 

Placebo 

- 

65 

9 

3 

74 

68 

77 



TABLE XV 

Complement'flxatlon Antibody Response and Adenovirus Type 4 
Isolation in Recruits Hospitalized with Acute Respiratory Disease 
and Treated with Various Adenovirus Vaccines or Placebos, NTC, 
_Great Lakes. 111.. 196&_ 

Treatment group 
Adenovirus Live Inactivated 
Type 4 re- Monovalent Placebo Monovalent Placebo Bivalent Placebo 
covered (Adenovirus Type 4) (Adenovirus 

—■— -----Types 4 A 7)_ 

Percent with 4-fold or greater antibody titer increase 

A 11 cases 

None 

Throat and 
rectal 

Throat only 

Rectal only 

Throat 

Rectal 

Throat or 
rectal 

58 82 

33 88 

72 86 

73 80 

62 100 

72 85 

68 87 

69 86 

43 81 60 88 

27 67 41 72 

88 

29 

0 

70 

78 

86 77 94 

71 89 91 

* 66 75 

83 81 93 

86 76 93 

64 83 79 93 



TAPIE XVI 

Evidence of Adenovirus Infection in Recruits Hospitalized with 
Acute Respiratory Disease Who Received Various Adenovirus Vaccines 

or Placebos. NIC, Great Lakes, Ill., 1965_ 

Percent Infected Various Treatment Groups 
Infection Live Inactivated 
criteria Monovalent Placebo Monovalent Placebo Bivalent Placebo 

(Adenovirus Type 4) (Adenovirus 
_Types 4 A 7)_ 

C omple ment • 
fixation tlse 68 

Throat Isolate 48 

Throat isolate, 
with CF rise 35 

Rectal Isolate 52 

Rectal Isolate, 
with CF rise 35 

Rectal or throat 
Isolate 70 

Rectal or throat 
Isolate, with 
CF rite 48 

Rectal, or throat 
Isolate, or CF 
rite 8u 

8 2 

72 

43 

43 

81 

81 

60 

48 

88 

74 

61 

64 

30 

33 

67 

67 

39 

38 

69 

68 

56 26 58 29 63 

76 46 81 52 77 

65 29 67 41 72 

93 65 94 74 94 



TABLE XVII 

/ 

‘'m'■r^ÂSïiÆïï.srr':.:;'“'' 
(STUDY DIVIDED IN HALF) 6 

first half 

-tvc Placebo Monovalent Plica 
¿2. 11V « 1 e n t Plarrh. 

Population 

No. ARD 
* dmlsitoni 

R*te/1000 

"h relative 
reduction 

SECOND HALF 

197 192 

46 66 

234 344 

32 

187 190 

37 76 

198 400 

51 

450 470 

88 194 

196 413 

53 



TABLE XVIII 

«.«»Clon, oí «.,p,<dm„,loni Ai,oc[„ti 
Adenovlrui Vaccine,, N.„ ... 196V 

(_Flnt 10 Days Posfvacctnatlon Excludedl 

Treatment group 
Live 

Monovalent Placebo Monovalent 
(Adenovirus Type 4) 

No. ARD 

admissions 

Rate/1000 

Crude % relative 
red uction 

386 

61 

132 

386 

108 

272 

375 

38 

101 

Inactivated 
Placebo Bivalent 

(Adenovirus 
Types 4 & 7) 

391 

116 

297 

963 

95 

99 

Placebo 

986 

265 

269 

51 66 63 



TABLE XIX 

( 
I 

E.timates of Vaccine Effe c tt v e n esi Utilizing Specific Illness Reduction, 
-lnd th« 1VE Method Bated on Various Criteria of Infection 

Live vs. Placebo Monovalent vs. Placebo 

Specific IVE Specific IVE 

C om plement 
fixation 62 56 
response 

Throa t isolate 64 64 

Throat Isolate * 
CF response • 69 75 

Rectal Isolate 56 72 

Rectal Isolate * 
CP response 66 82 

Rectal or throat 
Isolate so 61 

Recta 1 or throat 
Isolate ♦ CF 60 71 
response 

Rectal isolate or 
throat Isolate or 54 49 
CF response 

75 

75 

83 

77 

79 

73 

79 

65 

64 

64 

73 

78 

90 

64 

78 

85 

66 

68 

72 

72 

77 

67 

72 

61 

58 

69 

74 

75 

81 

66 

71 

54 
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PIG. 3 

ÍSSrüíSTÜS?*8' «tes »ETER r^ïUS'0"'"8 ““'"'S « tucew 
NAVY RECRUITS.GREAT LAKES.ILLINOIS . 1965 

LIVE VACCINE 

ORAL PLACEBO 

MONOVALENT VACCINE 

SALINE PLACEBO 

BINÄLENT VACCINE 

SALINE PLACEBO 

V^VWVVVWT^ 
DAYS POST VACCINATION 

r 
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