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SUMMARY 

l. :::':-2e ra-es o:~ ::'ebr.:..le upper respii·atory · nfect.ion in students at Lowry Air 
Fo:!.' e Base were ,:; e .::..owe st ob served -co date . 

2 . ! ness due ,:;o 1y)e 
·.:-ace i~e . 

ade. ovirus was eliminated oy the se of oral live 

'=1;,:pe 7 e,denovirus , :-2oug. re pea ed y i.n r o ·:,ced to the Base by incomi g 
troops , faile' ,:;o case a significanc amoun of illness in the s udent 
squadrons i·T!lich ~a d recei ed ype 4 vaccine . 

~. =~~ ue~za A2 ad B, though present over a long peri od in ~he ~enver area, 
::a.:..led o cause s g ificact illness in he s tuc.2nt popula\; ion which had 
re e .:.ved s andard mi i ' ary va cine . 

5. Cor o?:1.avirus in::'ec jo s were de onstrated 1-rith consid.erable frequency 
during the ear y part of the 1970- 71 respiratory disease season . 
~-::,;- oplasma i fee ions vrere very infrequent . \ o. 
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YJRFOSES 

A. General Ai ~ 

:::::e stud_' es ca.er · ed out du· "-.g he winter of 19 {0- 71 were esigned 
~o de:i~e t~e ro_e of the various a gents wh ich are respons'b le ~or acJ e 
respira"'.:;orj· i lr,ess am.) g A · r Force personnel at Lowry Air Force Base 
a~d -;:o eva uate ::1eans fr he 'r prevent ion . 

3 . Spec ·:ic ~L~s 

Adenovir·s sease 

A enovirus i ::1:::'ec ions ha ·,,, e consisten ly been shorn .o be he 
largest, .singe cause of respiratcry illness at Lowry Air Force Base i n 
recent j·ears . '.i:::e proportion o: febrile illness due to adenovir uses 1:J.as 
ranged from 35 to 50 per cen Fur her ore , adenovirus illness ends to 
oe xore se'J'e re t:1a n tl~at due 'to the other vira i lnesses w ic have been 
present and co. sequen l y has caused more d · s ability . Ea1·l ier st dies 
:,ave shown r,:1a ade ovirm; Type 'llness an be readi:y cont rolled by 
t':1e use o oral live vaccine of t:ie type now w· elj' used in the Army , bu 
t:. · s ::a not bee, ' lized to date by t e Air Force excep in experimen­
tal f ' eld rials . 

For ten years or more , the ann al epidemi~s of adenovirus dis -
eases at Lowrj· Ai:r Force Ba se have been due to Type and only sporadic 
cases of Trpe 7 ad even less fre que tly of Type 3 have been obser ed . 

. e e:':'ec Gi veness o:' the oral Type 4 vaccine hardly needs further doc.1J ­
r:1entation since there have been many s udies in he military populat ions 
:-;:.C::.c~: :1ave s:1ow:1 its 1:J.i g. effec i veness . T e one question which still 
requires stu·y is whether the widespread use of Type vaccine in r ec u · t 
populations :'.:acilitates the spread of Type 7 infections and leads to the 
repl:1,cement of ype I epidemics by outbreaks due to Type 7 and conse-­
q_c:en:-1;; b.as less 'than the expected effe t in reducing o erall i l ness 
ra es . 

For these reasons _; 2emed appropriate to adminis ter oral Type 
- vacc ·ne ~o alls uden son ~he base and to all incomings .udents a t 
sue::, a i::ne as the incider.ce of adenovirus illness a ppea red to be reaching 
s :.;Yii:'ican~ levels . The intent was to confirm he effec ivE:.ness of ,he 
_ype '... vaccine in eliminat · ng Type illness than to follow ,he pop la-­
~:.or. i~ orde1' to de ermine w::ie her Type 7 infec ions o:ccurre · n sign.ifi-­
cant. numbers . In the event that a Type 7 outbreak followed, plans were 
~,ade to procure and administer oral Type 7 vaccine to the affec ed pop~ ­
lation . 

2 . Infl uenza 

Polyvalen aqueous influenza vaccine had been adm ' nistere to 
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al_ s:uden:.s a- Lackland Air Force Base shortly after heir · nduc ion · n ­
t-o i:;::e .-'.\.ir FoTce and prior to :i:eir arriva a owry A· r Force Base . For 
:.:,:is reason i--c. ,.;-as i .. possible o conduc a contra led study to determ · ne 
t::e e:':'E:c:. · veness o:' ::e va ine in prevc::1ting illness . T. e s ·tuation, 
:!o;-rever , i d prov.::.de an op_ or unity o evalua ·e the a ti body leve · s o 
:i:e ·::. ' ' US st.ra,'..ns onJ..a::. ed i ·1 the va i e r" ich was i use in military 
pe:tso .. nel urir:; the _ ast winter season . s udies had on -
ce:: ra-:e' on t.::e an:, i bod;_,,· response to experimen c.l vaccines , usuall pre ­
pared T,,;i -::: ad · uva::it. , h · s informa ion was of cons · derabh· value . It was 
a::..s::i co::-:sideTed i:r! or:ar:t. o determ · ne he extent o:' in:::'.1• e za · lness 
dae t.o eit~er A2 or B in:::'ec ions in his totall y vacci ated population . 
Bo::: :.:."pes o:::' ·;i rus were preseDt · n e Denver area during the study 

eriod an presumab y provided op_ortunit "es :or the exposure of the 
:'.":'.ili -.a!':: pe!'sori.nel . 

.., . S;.;.r ·e .::.l 2,r,ce of O her R ?iratory iseases 

_r. past. s:.udies there has a ways been a s · zeable se en of 
acute !'es~irn.tory disease which cou d not be class ' fied wi h respec to 
e: io o.=~- . :'::e co:r:non i en ified causes have been adenovirus infect · ons , 
st.Tept.ococca infectio. s, r ube la and if enza . During the current 
st.ud.::.es , ro~:i:1e es s of ell serum .a · rs for mycoplasma and corcnavi rus 
i :::'ections were also conducted in order to determ ·ne what role ·hese 
a6ents p a:; as causes o:::' · 1 ness a Lowr y A · r Force Ba se . 

A.. ..,:,i.;.dy Popula ion 

Fi\·e st. lden squadrons were selected for detaile s urveillance . The 
squadrons 1·,ere pi ked be ause ti: ey had t e longest training cycles . 
':'::.ere ,-;as, one heless , considerable turnover of population during the 
period of observation and considerable variability even within squadrons 
i. the le!16 h of time men remained on he base . A the time when the 
study was be un , the combined pop la ion of the squadrons was approxi -
rr..a e y 1:;37 ; i:. :luc uated. t hereafter between that figure and a f "gure 
aliG.tly ·!1 ex css of 818. The men in the squadrons had been induced 
a:. Lackland Air Fore Base and ad spent approxima ely one onth tnere 
~n·ior o heir arrival at Lowry . 

In addi:.ior,, durin January 1971, after it becam~ apparent that i]:­
ness ra-.es ·::ere disproport ·onc:.te r high i the single re eiv'ng sq_ua ron , 
t:.e ;11en :.n this s quadron were followed in a somewhat different manner . 
~:-.ese :nen re:r.ained i::i. a receiving squa ror. following arrival from La k ­
la d for a eriod of one or t wo weeks . The,, were t en assigned to he 
re5ular s ..,uden squadrons . The nun1ber of me in this unit var· ed betwee 
25c and ~36 . 
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3 . ~~~vei l ance 

S::l::..n.:..cal : rr.e. re ort.:..ng o the jspensary w· _.:1 sym, ;_,or.:s o::~ 
~·cs.!:'::.r:1.7r·.~; dise8.se and a err._ era ure o:' .. ore tnan 99° were screened at 
-::e d(;.S:: :::a:nta'ned b,· -he ~o~.rr.i.:3sio11 an, i :' -~~:ey fe wi .in he s_.t:d:: 
~.:-o..l_ s , c. :.nica::.. data we ob~a · ned serum s eci.'llenr, were taken at :"'.e 
-:.i:-::e a:. al·ra::;se:::ents ma e :'or a con ·ales e blood ~ e o e~ ei -: ::ree 
;-:ee~s la:e.:· . '=1~,roa cu tures :'or bac er::..a were one rou inelr and croa 
'.·ias .. :~.gs ·.-:e~·e o ~: te :'or v .:.ra is.Jlat · o s o a selec ed basis . 

:':'.e :nen _;_r; t:'"e recci ving squa ran wer 0 rea ted somewhat. di::':'er -
e .-:;l:; :.:: t:,at. c .:.. ::..ca dat.a and specimen :'or virologic stu y were col­
lec:-:e ' on ~; ::'ro:n ~::ose rr.en whose ora ~emperat J.re excee e' 01 ° . n is 

~=~ere~ce ~~ rocedure ste. _.ed ~ro~ the ~ac t~a he rapid turnover 
:, ... .:._ "":~::.:: -:~:.. '...:... :_ --c ma e i virtua y im os s · ble '"'o ma :.n ain };.e :10ro"t.1g~ 
:~o: · o~-r -up ~r:.:l c:, wa::; pass ible wi h the orga ized s u en sq_ ·adrons . I,. 
"ee:-::e .:o'.,ev::r T.-mr~:rw:-:. ::..le , in order -'- o ident · ::'y the obviously large 
·.'-.;.":'.Oel' o:' cases o::' il ness i n this grou an o ob a i.n a samp e of :1e 
~~-~es o:' d:.sease W!'.ic!'. were being · ntroduced to he base ea h week from 
.::..ac'r:lar:c. A::..r Force Base . 

2 . ~erologic : Adenov·rus comp ement fixa-'-ion tes s were perfor:ne 
as a creen ·ng procedure on a 1 serum pairs . T' ese were pcriormed wi. 
a,: a. -: :.ge prepared from T;irpe 4 vir 1 s 0 rown i n Hela cells using a over­
!': "..c";:·.: :'i~ca-:.::.or: t.e :miq_ue whic ' as bee descr ' bc'i. in earl'er repor s . 
::ec--:ra_::. za.tion tes~s for Types of and 7 wer-e sut .:;e q_uen ly run in He la 
:::e:2. ·. :.ssue c·.1lt·..lre on tr.ose ser pairs w ich had s. own a ourfol.d or 
erea:er rise in com eme: t, fix · ng an ibody • 

.::erc!!l1 pairs were a so ested by com leme ::'ixa · on agai s 
:.r.::: ~e. za A a d B an ii;ens . T e influenza A an igen co sis ed of allan -
:.oic :'1-:..:.::..d of c~1ick e bryos ' nfec ed wit. h the A:2/Aicni/68 (Ho,g Kong) 

t:?:a::..r: ar:d :1e ::..n:luenza B s rain was B/<ass/"8 . A 1 serum pa · r::: which 
s:.o·.re e :u rfol or -=>reater increase in he ant i body ti er by complemen:, 
::::.::at::.o,. ~-;ere also es e i emagg tina ion ·n 'b ' ion E:sts us:..ng '-he 

a.rr:e s.rai~s . 

::ycoplasrr.a co plemen f · xa ion es s were do e us· ng an .' gen 
repared lo all· from orgar: ' sms grown on glass . ests :or coronaviruses 

'.·:e~·e :.i!it ia ly one by co pleme - f · xation es s a n s ·bseq_ en ·. y mo~ 
~e:. U.'Tl pa · rs wnic:-. ha s~cm·m a fo rfold or grea er r · se were checKei by 
he:-:-',a_);lu:;ination inh ibition e~-:;.s . Two strains were used . Strain OC _;8 
~-ras i·own in su k ing mouse brain and s rain 229E in t · ssue u ure . 
:\•..:.be.:.la ests were done using a hemaggl inat ion inhibi ion niq_ue . 

trep~o oc al i fe tions were diag osed on he basi o:' a c ·lture 
·,:. · c., sr:owed be a Le ,olyti strepto occi . 

3, v:rus Isolat · cns : Throa 
fro:n a sa..11ple o::' pa ien~s usua lv 

washings were callee eel in brat}, 
hose wi oral empera .ures of 101° 
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J r :1 ::.. _::.er . '.::'::e::;e we1·e eit.::er ·nnoculated direc ly ' nt.o t · ssue culture or 
eGgs ~~:er ad'itiJn o: appropria~e a. ib'o is or :rozen a mi.us 5 ° , 
FJr adenovirus isolations Ee 2 els were used and proved o be hi 0 hlc 
savis:ae!t')l'/ . :r:~-::..a ans t.o 'Se ::uman embryoti. k ' dney iss e 1 ure 
as ;-;211 ~-,ere as a resu ·c aban o ed since the :nedit.L"n appeared t ') t.ave 
1-:.:t.le a ',·a:.:a"--::e ir: ve r:Y.s o: se!1si ' vi-y and . e ost was cons ' d2rab 
e:;1' eatel' . :r.fl:.;.er:za \·ir:.;,s isolat.ions were at1,e p ed i t! e amn · oti sa k 
o:~ ::.c -t. J ::..::.-d:i.:,· - ol ::::..ck e:n.b r:;os a:id i!1 ':'i.t:.."llan emb r:,· o 

:.:l:,-.,1re ~-1n.:. h ·.·rere -c:"'~en i cuba·ued be wee~ 32° an 3 ° 

·ace .:.::es 

kidne~· is s ,e 

':':1c .:..,.:::..uenza ·ac ine wl · ch . ad been O · ver to ..,he men a Lac land 
. ..:...:..r ::: J r::::e 3:tse was st.an ar military issue aqueous a ine prepared i :. e 
a:..lar::oic :i." id J: c::: k err.br~·os and ina t. i va ed by foYmcJ.ldehyde . The 
"a:::: __ ne ".J:.:a · :::ec. a t.ot.al unit age o: 10 0 CvA s w.ich was split be -
:weer: i:i: .... ue. ::a A2 / Ai hi/68 , 0 u its and · nfluenza B 4 0 CA units 

1'/,'.ass/6t•; . 

':'he ade .. ov::..rus vac i e onsisted of a r:ew lot of mater ·a1 (Lo 1rl 6 I -
C29C ) re_ a1·ed by ~-:yet. from ype virus rown in human embr;ronic kidney . 
'::':.1e l:,·J_ :: .'..lize vi r us ,·ras compressed into a p · 11 a d then overed wi h an 
er:teric ::::oat.ing . The iter of virus in the vacc · ne was estimated tc be 
about 5.5 t ~ssue ulture ihfe tious doses per pii.l • 

. .'.\. eno·:irus ve.c ine was wi . eld n il approximately the middle of 
C' anuar:,' w:1e it be ame obv ' ous that the · ncidence of _ebrile pharyngitis 
~-;as risin,..; n.p.dl· . ac · e be ame avail'lble at t· · s time and was ad-
m · n::..sterec' o al the squadrons on he base between the 18th and 
2'-t.:: o: ~a . ·ar:,· ., 71. Be0 i n · g o 1 February , he recei v · ng squadron 
;-ra · va cir:at.e end herea:ter vacc · ne was adn inistered each day tc those 
:::.en ~-r.:J :.ad arrived ir: he re eiv O squa ron from Lackland . Ad ·n · s ­
t1·av .'.. J .. -:>:' vacc · r:e was continued until 1 June 1971. By that time, a 
t.=1,al J:, '30 men ha received va ine . 

~ . 0bser a vions int.he Civilian Popula io 

As i :: :'J1·:ner :,·ears , se1·um specimens were colle ed fro a l medical 
~-:uden:s a.., t.he ime o: Fall regi ration and also from a large number of 
:>-::,er :.:edi _al venter personnel. eru.'Tl spe mens were collected from t he 
::-.a" -Jri t.·· 0: t:.is gro ·p aba · r_ • n the pring in or er to estimate the in i -
'er:c..e c:' in:ect i or. during t '.:1e winter season . In a i o , serum pairs 

·.•rere c::illec'te from a number o:· hildre · n affiliated ins itu ions wr.o 
were al~ea y 3nr:> i.~d in others udies of v · ral respiratory isease . 
HJs italized pavients wi · illness su ~gestive of influenza were studied 
b:· ser:i o~i_ ves'ts a, virus · sola ion a empts . 
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a:.-:.e::·::: :,: - r_ per Res iratory In:'e :.:.oc1s 

-.:-:;,fc::· res_ :.ra.;or:,- :.llness .:'o OKed a pattern q ·i e if.:'erer;.; ±'ro!r. 
-:-.1:a:. observed ::.r. recent, rears . \{h · 1e tl e inc · en e of i lness followed 
:. --:.s ~s ..:a=.. lo~\- le,.-e pr::..or to t~e C::ris :r.as break , o lm,; · r_g t.:--.e ret ·rr. 
o:' :::e .. :::::·o.:-:-. :.::e:.r C::1·:.s'-:r.as : o iday : ere wa a sharp a. ear y rise i .. 
~:.c ::. -ier.ce . 'I'::is con:.ras -..,ed s: ar l y with the prev · ous year w:r..e::: i cide .. ce 
~·a::;es ~::.ci :::ot oe_:: :.:-. to =- ~.crease s rea.; _y unti t:-i.e :'irs- ·week o:' ~-:ar :: . 
:'able 1, 

e:::::; 
A~e:::o~::.r~s ::..l~:::esses _or t ~ :'.:.rst 

:.::: s::.~:::.:.:::.can:. r.1,;_~bers be :::or e the 
ime in severa ·ears were pres ­

hristmas hol'day ar. tnen began c 
:. .. ::::·ease s ::a2·p r Ul'::.n6 t::e ... o. -ch o:: a n ar . =t, was .:'or this reason 
:.:.a:. basew:. e ·rr.mur:ization wi : ive ora adenovirus type .... va cine was 
ca::·::·::. ed o --.., a. he s-..:.bseque. t pattern was do b ed y grea""ly in:::lue:-i~ed 
•.,~: 7-'.".:s act::.o,,. , ~able 2 ) ·ri g 't. e rr.or:. ·.s of Febr ary :arch , Apri 
a:1d. :.:a~ : v:.e in ide e of respira ory disease among the studen popu a ­
:..:.or. · s a ·.-;::.o e ::o ~OKed a re etive y fat :.ne wh ' c!: was co. s ' derab y 
lo~•:er :.:.a: ::1a o' served in earlier years . The 1g es ra e for a y week 
i·:as ::..r. v::e :'.:.rs:. weE:k o::: :-:arc when the ra e reache 32/ 00 men/week . 
:--:. no ot::er i.1'.e -,,ms t:1e rate in ex ess of 30/1000/week . h ' s contrasved 
·.-.-::. :.:: :.::e r::..or year whe. ra es rema · ned above 30/1000/week o er a ten week 
spa:-. an - rea :.:.e a peak o::: 5 / 0 /week. . 

E::::ect ·veness o::: denovir s ~ype Vaccine 

':'l:e se-c'ti g ·n w!li h t e vaccine was used a nd ,a ua ed was somewha 
i.....:.-;_~si.;.a ar: eser ·es exp anation . As o ed earlier adenovirus · n ec · o s 
:.a been occurring soon a r;er the s art of the observation period · n 
::O\·e~ber a. d had be 0 un to increase · n number early in J anuary . In vie\·7 
o: vhe ex~erien e o::: ear · er years , when i had repeat,ed y beer. no e ha 
a er.o :.r1 .... s · n:'ec ions caused from o e t · rd t0 p to three quar ers of al 
~:.e :'ebr::.le i 1 ess in tr e s ude t po u a ion , a de · s · o was ma e to 
c.:; :.\-e vac i ne :,o al :r..e . en in he student squadrons a one ime an o 
:::ol~o~-.- ';_is b~- a m:.nis ra of va i e to a 1 incomil'lg men as soo as 
poss:.' 1-= a:'r;er at he B· se . Type -. va c · e was used be -
ca~se a 1 avai able evide e suggested tat Type 4 was he prevalent t✓ pe . 
~·:: . .:. e neu.tral::..za io tests were no d0ne on se from al me wno 
· eca..>r,e i 1 be::'ore 'the a 'm · n · stra ion c_ t e va of 12 indi ::.duals 

este - s:,o•.-;ed in reases i neu ral · zing a ' bo ype ~ anc. no 
~.::eases , an ibody to Type 7 were observed . 

~~- . e 7 in::'ec ions began to be dete-.:"ted dur:.r.g the perj od follmi · ng 
t!-:e ad.'11 · ~i ~ratio of vaccine and OD inue a a lov, level hrougl1ou the 
~·e::-.a ·. er o:' the s vu y . The mos i :.eres ing observa ion was tha J, fol­
..... o-,L:--,~ ..,':_e ad.>r,in · stra ion o::: he T rpe va ci e ader:ovirus · 1 .ess 
ceased ":.o be a · gi ifi ant problem in the studen sqciadrons while a the 
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sa: .. e :.::-:e a 1e .. o-.·..'..l·-:.. .. s .:11::ess co:-.:.::..r,ue to oc "r a·· a l ::.;h ra-;,e in t:1e 
.,.'l:: co::-. ..:. .. _: ..:.~_:,:, :::e rece::.v.:.r.; squa 'ror. ::'ro::: la k .... at!d. Air Force Base , ar ­
v.'..c:..=..a:i:.::..~· J:.:::<:. - :.::e .:~::..:!.' : : ·,ro ·,,·eeks :olloi;.;..:.!.g a1:ri·;al at Lowr::; . T:lese 
:r.i:;:: :•: :!'e i:-::,l::: 'uci::g ·o :.:, mype :.,. an "'y_ e 7 i!'l::'ec · ors but ne it.:.1er rpe 
3.. ... pea;'e 1 :.o sp!'ea-.:. 2-~! :..he st~ · e~-.. -: qua rons ever: t,: ou,gh tl"le:/ ~1e1 .. e con -
._, -.:a:.::!.:,, :a::::..:.g ~:-. :::e:: :~l·o::: t::e recei,.-ir:.g squa ron . 

':'ac:e 3 E~.:,.ar:.zes v::.e ata on ~ypes ~ a. d ~ · nfe-... ::.ons in vhree 
pel·::..o s . r.a-:".e.'.:: be::'ore vac.::.ina:.j_o .. , ur.ing t:ie ·a cina io erio an 
:':il::::,:•,::.:: · :,::e ·;ac-...::.::a-.::.or. o:' t-:le b:..:. k o::' ::.e populatio . Before va ci ­
~at.::.on ade::ov::.r~s in:e t.io::s represented 32~ (28 of 88) of all fe ri e 
.:..::..::..:.ess a:-:d. a::.::. :::er;. -.es-;:-ed ap_ eared to :1ave ha" Type ~ · t ::'ec · o ,.. . ur -
.'..!1 • :.::e -:.l·ee :,·eer~s ::'o-lowin; __ ::e in 'tiav ~on o: va ina i on i was im-
::-os~ib=..e :.o el-'al·at,e t::e :::er:. who were · 1 w Type 1.,. a enovirus · nfec -
: .:.o .. .:~:.·..:;:.: :h8se ;-::.o e\· ..: .... o ed a sero og::. response due to va c · na~ · o • 
a'>. ::.::1:::_:e :-:-:.::::be:'.' o: ~e!"! d3 1 :e 1 i n-:o t.:. is category . T:e Type 7 i fec ­
t:'..o .. s ol. ·:::.oc:s::.~- coul , e s.,. ara ed b:l neut ralizat.io test a d hese ave 
"t.e :-. ::.i.sve' ::.r. :.:O:e tab e . is notewor hy ' at ype 7 · n::e 

,;c\.'!.,'!"ed .'..:. ::·.~·oers equal to T · e ~ duri i;. e per · od from · 8 a uary o 
1 Feb··:a:i::," . 'l'herea::' er :rorr. tte 8 h o:: Februa:::- un il the 31s of f'.y , 
a er:ov.:.l·..:.s ir . .:~ec-;:-i2::s :~or tl:e ::- · rst •:ime s · nee l 6 played a relativt>ly 
:.e ~::..:.c.:.t::..e l'o:e .::. t. .. e ove:::-all :espirator · sease plcture . A fe,, ases 
o:: '='::pe •, i.ll:-:ess occurrE.d i,. men ·< o . a ' een inadverteni;ly m · ssed by 
t:1e vac ::.:. t.'..or. pro. ,ram but o 1 one case was dete ted .:.n a who had 
be.,!_ vacv · ::1.:r:.ed. !:'.ore ta. 2 weeks prev · -.Jusly , Type 7 a enovir s fa · ed 
·;o cause a s::.:;. i:~:. ar.i; a..'nount of isea.;e among the popn::.a . . io risk • 
. \-: ~.r.e :,::..;::es-'- only four men rer week among the 1500 to 1800 men in s u -
let.-::, squad.rm.s were ill wi t pe 7 bfec · ons . n total o ly 23 Type 7 
.:.: . .:·e::::t.:.o~.s 8C un.·ed in t.!"ese squadrons an illness ra e of be ween 1. 3% 

• c:;c' -· .,,, 
T::e ... :;pe _,. \·a ine app€are to be ;!'!Ore effec.., · ve t an that used. dur-

.::~ t~e pr::.or year. ata provided by i;he manufa urer and by olonel 
Ed~•;a-::d 3 :es ::e:i: ::a· sugges ed ha t i ter of he vac ine was cons · der -
a· l,y ~ . .:..:;rer . T:::e onti. · i. g cccurre of · nfect · on ade i im oss '"ole 
~o obt.a'L,. a :re ise !':1.easure. ent of a iboi · re ·ponse tut ir a nurrber of 
:::e:1 w:.o acqll · red T~·pe 7 infec · o after adm · nistration of vacc · ne , 
i:, ·.;as ,,ot,e the T··pe ~ an ·body re~ponse :requentl~- reache levels 
~•; . .:.ch La not. beet. obs er "e w :.1 ear ier va cines • 

.;er:.a.:.r. oo~ervation" in t· e recelvin6 sq a ron wert of spec · a 
.:. •. :e::.· s ·" · 1~ · r.-:.::.or: ~-ras rnwn to t:~ · s squa l'On when · be arne obv ' ous 
.... a_, ..:._1::e::;s ra"es were extre:nel:.,- l:igh i. men wi hin a few days a €r 
..,n_._.'..y "r.t:i·;al ::'rorr: La kland . T:.e nature of t:.e train · n6 program and the 

imposs "ble o fo h "s grov w· t1 t~e 
horou,;hr.ess use :: he es a"blis. e stu e squadrons . ~owever 

:r,e. -,;ho ':."ep'.:lr.,ed w' th temperA.t ,res of 101° F (rather than 99° as in the 
::;tt: • sq·.t1:i. r.:ins) were bled 9.n rr.ar.y · sta ces hroa washine:;s were 
vol.::..ecte · . :n Table 4 tle resu ts of t:ese s ud ' es ares. o,m . In 85% 
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o be somewh 

i.ne p'..:zz ir.g questio o why a .. -:> . 
·,· ~ · e2./ :.n t . . e quadron- o o amp e e y 
af,:, ~:p1..o to ob ain easure of the sus-ep ,ib · i y of 
!.e·: · ral i.za:, ion .ests were one on hree grou s o · men w 
l :ne3s w~icl was no e to adenovir s . One ro p wa 
J~ri · ... :::s.s break , a o her r · ng anuary and ano her la 
'-.iri"'. :-: y . In he group ble before hris mas (Table 

T::1-~ ., nea ral.izi g a 'body in a ion of 1 o 2 . 
o:' .·.e s~··~dy ,.h is percen age had r · sen o 3 % an by a ' 5 % of ,he 
i.a ... an~i ad" . The re was no way of e erm ' ning whe her 
l;e r. a q Lt ire ci ring he ciu ,b reak which mus ave been oc. rring a 
I.a;:::,;_ r:d Air For~e Base or following arr · val a Lowry . The in:eres ing 
fuc~, however, is ha the es ab · ished squa rans which con aine ar~ 
• • .1:. ers of me c. ~owed over a long pe,:i0 of ·:ne 'T'ype 7 fai e o pro -

,~,.,e a arge a 0;,,mt of illness . 

h.e s gest io tha he adminis · ra ion of Type vaccine migh 
~·a_ i_i a~e -:;he pread of T pe 7 is no s ppor ed by hese observa 
O~her ~ype ; of a enov·rus did not appear in significan 
',:le wh le season only hree men were ed who had 
:reases in ompl emen fixing an ibody i er who coul no 

1..~· r.et,..+ ra za io·, e s being ue to ei her Type or Type 

ons . 
D r'ng 
in -
i. e 

.;:'·.e a va ob1..oained from vir s :.so a ion a temp s corrobora ,e he 
rerolo~i. informa ion . (Table ) The throa . ~ashings were col ec e 
r ·bseq· .. en -1:.o the · s ra ion of va cine · r · ng he per· o when bor. 
-:':,·pe Type 7 were prevalen . • Throa washings we ce es ed in a He p2 
cell. ::..ine wn · h appeared o be highly s sceptible o bo h Type or 7 
a enov ·rus st rains . Vir ses were isola ed from 8 o of the O pa ients 
w::o :.ad shown sig i i an rises in complemen fix· ng an ibody Ler . All 
of t~es e men had em era ures over 101° a he t ·me when the spec·men was 
-o_ e::e Of 1..ohe 2 vi r ls : ,rain iso a e :6 were Type and 6 Type 

Fro, h r oa, washings of six individuals who had failed o s. m,· s.ny 
r _se _n ~o:r: emen fixing an ' body i er no adenovir s s ,ra · ns were 
lcola ::. ed . 

S~an ar mi:· vary aqueous vac ine na been g · ven o all m~n d ring 
·::e at.,er par 01 their basic training a Lackland Air Forc e Base . As 

res · v, i v was impossible to measure an it0dy response b~fo e an af er 
va'.!'.! · na . ion . In or er o ob ain somP. es ima e of he an .ibo y levels of 

population the sera of 50 men who became ill whh non -
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· he r e -

...:pons ::,o ·• e va -2.it e was goo 
L::,er~ f le.,s ..,han l : c: an on 
:ts ..• ;: 1 " °!".l. ::,i .. e:.·s be .ween 1 : 1" m 

er en 
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°lo 0 

i e rs of r e , .. 

o' :: :·:.:'luenza A2 (Eon~ Kon-~) a1 1 fl ei z a B were pres e in he 
!,.ost o' e e r s eason . Ii 011 ras o 1: 

y; ve of Hon·,· Kon Infl ·enza in 1 8 tl e ou b r e k f ollowed an 
r. ~, ._o•,rse ,d ..,L no peaJt e to 

1ence of 1 a" e1:i 
Da.s ~, :.owever , e ca 
~vu _opu a~ion 

as es of i nfluenza an a ri he inc i -
The s u en populat i on a awry A"r For e 

almos entirel y ur fog he whole s eason . I t he 
r cases of Influe za A2 an onl.;,' hree of 

The fo er o curred be we en J a1.,1.ary a nd ;a r 
u.n'· t.. la :,er sea_. ere over the w ole per" od of t he s t u · wi ,b i;he 
la-' e:,• ca e occ-..,rrin;:: on l1e 25 h of May . 

0. 1;1e other ho.na , stu ies i n he c ivil "an popula ,i o r evealed a 
ve1 :.r · :__ f ren p · ct.ure . When medical s tudents a nd labora Ol';/ personnel 
a~ ~he Universi y of Colorado Me i cal en er we r e tested (Ta le 8) 5~¾ 
ha· nf"uenza -2 H. I . tier s of less than 1:8 , 3% had i ers of 1:8 with 

ne remain er havini:; tite rs 1:1 or hi gher; i ers for Influenza B were 
also ow . ~rhis was , for prac t i al purposes , an unvac inat ed popu lation 
an t,he re' a i vely h · gh propor ... i on of · ndividuals withou H. I. an Jbody 
orroborated lat yea r 1 s experience whicb s howed a qui.te similar dis Y'i -

, ut ion . Ot e h n red of t hese i ndividual s were bled a gain in ay c\r June 
lC'(l Tab e ;, ) • Thir t. et:!n of t he 52 · ndividua s who had · ters of less 
tnan l : j in he f al l of 1970 ha shown rises in iter t o between 1 :16 and 

:25,.. in tl e spri ng of 971. An e.ddit ·onal four i ndivi uals who had pre ­
exis i. ,; a ibo y titer , also showed fo rfold or grea ter incr eases in 
.,i ter . r:=ii--.ere was no a dequa e documenta ion of illness d·.1.ring t h is per · o • 
:::t is c ear., however , hat the overall infection ra r., e in his gr oup was 
at leg,s . 1 %, and that among i ndivi uals who la ked H. I. an . ib ody , the 
seroccnver ~o ra e was 25% . 

he same pa·:. ern ha s been repeat edly observed i n recent years namely 
of o" Lbreaks in the c: v · 1 · an corruni.m i y a n int r o uc t · on of influenza on .o 
t,~e base bu wi h failure of the virus o sprea or caus e epidemics i n a 
:.o ally vaccir.a ed popu-;.a tion . In .e year s before vacc ine was se , he 
rever_, situa i.on ob ained , e.n he military pop lation experienced 
shar e:r ut :breaJrn than the c iv ' l i an . The vaccine which the a · rme had 
receive appeare o be of relatively goo po ency and t he i nfec i ng 
strain was very simila r o tha con ained i n the vac ine . The illness 
ra e of nflue za A2 , of approxima ely 0 , 25%, was r emarkably l ow and SUG­
gests 1;ha t i wou d be diff ' cnlt o obtain a vac ine of hi gher effect ive ­
nes in this setting . 

The i,ciden e of Infl uenza B was als o very l ow but is difficul t to 
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estim:1te \·accine ef.::"ectiveness of Influe:-iza B because he a"llo·,ur 1.. 0.: ::.:1 .. 
:-iess · n t11e ad lt population in the Denver r egion w~s insignificant. . 
i one o:' t e Medical Center personnel seroconverted during t ' e period of: 
obserrc1.ti on . Fairly s harp outbreak. were noted in scattered chi l ·11 d. 
po:p :•.tion as in the past. 

'.!:'ests 1•; ::.. t ' Re .omb inan · Viruses 

Thr ough the coun.,e£y of Dr, Ed Kilbour!1e, two recombinant Influe:na 
A strains , amely X- -5 and Rke , were o tained ·n order to test t"ie n. :::: . 
antibody response of cert ain populc1.tion groups from whom s erum sa11ples 
:::r om previous stud·· es were availab le . Thes e represe ted t hree types o-:: 
individuals . The first were men who had received adj1 vant vaccine i 
::i_/ prepared from he A2 s rain , Anr. Arb or/67 . Thes e me!1 had not ha d 
}., rior experien e wi h Hong Kong type virus . he second gr ,mp as com­
pris ed of men who ad r ece · ved this vaccine and had then b ecome ill w: ti 
in::ections due o t . e Hong Kong virus , The third gr oup was ccmposed o:" 
rr en · ho ha d had A2 In-::luenza i n 1967 . Results of H. I . tests wit h the e , 
ser-...r:n pair s are presented in Table 1 which shows Le proport ion a nd e r-­
centage o_ me:1 in eac. group ,,i-o were found to have fourfold or greate :c 
incr eases i:1 antibod.v titer wi+-11 the antigens used in the test . 

n tests with A2/M/67 the great majority of men who r..ad either 2 
::.ll n e s s o.,.. adjuvant vaccine showed increa ses in the titer . A smaller 
?roport i o , of those who had Hong Kong influenza s howed sign i ficant r::..se s . 
:i:n tests with the A.2/Aichi/68 stra in only 42% of the vaccinees and 32% 
r1 -:: t · e cases of A2/67 influenza showed significant rises, but 94% of 
~ ose men who had Hong Kong Influenza s howed significant increases i n 
, i er . In tests with the X- 15 strain, which lacks the Hong Kong 
·_emaggl u inin b~t has t he Hong Kong type neuraminidas~, no signi~icant 
cis es n an~ibody titer wer~ demonstrated . 

~n es s with strain Rke , the results were somewha surpr.'sing . 
~:a : individ als who had received A2/67 vacci e s howed fourfc ..... d i ncr e s 0 1: 

· '.:; i er (56%) . This suggested consi erable c r c,s sing between t he ~1ema ­
ggl u:. i n i n of t he earlier A2 s r ain s and. t he rlong Kong stra in , a a was 
co::1sls t en with res lts of ests with h .fa .?./67 strain . Cas e~ o:f A2 / 6 7 
in~luenza due t o the same virus t ype as t har, from which the ·accine ha 
oeen pr epared, on the other hand , s howed sig:.ificant i!1crease in titer 
and onl y 5% of individ·u.als . The explanat i on for this di.:'ference is o -
lea r . Individuals who had been previously vaccinated and acquired Eng 

Kong infe_ ions ur: iformly s howed fo rfold i c r eases i tit er witr. .1e 
i-'~e strain . 

_:Lese res lts are somewha t puzzling if one acce:pts , e hypothe s i s 
tha ,he earlier A2 strains share a common neura.m.·nidase -with·. ng Kon5 
str1ins but .1ave comp..J..t::te}¥ different he,nagglu in ins . The data SU£;6 est 
t~a:, there is ons ' derab le overlap between the hemagglutinins . StP~s 
are unde rway o measu c. t he neuraminidase antibody by direct a - s 3.y aDd. 



I 

ei:z:::;.e act.:.,;_-:;~: , but. t.hese tests ha ve no ye rea hed t:1e poin '·rc1ic!:. 
~arYa:.ts report.::.ni . 

0-: .... er Re~p::.rat.or~: J.:. . eases 

Ot.:1er Tes _ irat.,,r;; diseases o c "c:rred :i.r oug: out t:-ie winter at rela-
;; .:..,-e:=..:; :=..'.)·.-, r:r:2s ·.-r.:.1:h ::o s'. .. arp ep::. emi peaks . A sUJr_'!:ar of t:-ie etiologic 
dia_::r .. o::; .:. s O!:"' .. a _l ::.llr.esses uri ,~::.: t::is er· od is :i:-eserrted in Tab.le 11. 
·:;2.' ep~o::::oc~a:_ i!:"':ect.::.o!".s :'o_lovred adenovirus infections i frequency a .. d 

·.:erS: scat.t.erea _.: .. r-)u.:-:1m~.,__ t.:ie who e wir.ter period . Rubella occ urred in 
.:. ::s c: .. ara::::-:er .:.st.i sprir -:, iYr.e epidemic as a disease :iaracterized by rash 
a:.d ad.e:-::::>pat.:::,· a:.d ~-,as ::.de:.t::.:' .:.ed only because b ase rr.edical off · cers 
~-:::.s:: .. ed to 'be S'":!.' _ t:::at. t.he:,· were ea.l .:.:1g wit:1 r ub el a rather t.ha. s ome 
e:. t.er y:::.2.'",,s . ..:.1 :::e:: ,·Ti t:: r ubella- like ras: es we:::-e s:1.ow o have :i . =. 
2.·::.ses ::.: .. t.est.s ·,:::. t.::. ru' ella an ige s . :.::,•cop asma infections were identi ­
:~::.ed ::., .. :::,:1_ :,· :'i ve ir.d ::. vic'i.uals among more than L50 se r um pairs tes ed wi tr. 
se::s::.t::.·.-e c:::>~,p.=..e:::e:1t - :'i::i c:: a:1tige . ~io:1e of these five men was serious y 
.; - 7 

~he result.so:' t.est.s :'or coronaviruses were of part.i u ar i erest . 
Ar .. t.::.;e::s :'ro::n s-:rai ... s OC39 and 229E were provided throug'.1 the courtesy 
o: Jr . ::e,,::et.~: :-:cI .. tosh . Sera ·,;ere tes ... ed i:1itial y by omp ement ­
:::'::.::at.::.o:. a::d , ::.n 15 i:. t.a .. ces in w'. .. ich :'our:'old or greater rises were ob ­
tu::..!".ed. , ~-;ere -::::er. ru:. ::. .. 5 . I. ues us (Table 12 ) . The ag i tude of the 
ar .. -:::.bo ·./ i'1c:::eases were freque:1t y onl :,· fourfold , but t ere was remark ­
a::il:,; ~:::iod orrelat.ion bet.wee n he resul s of the two tests . A surprising 
r .. -..:..'"'.:ber o:' ::.::d · viduals ;1::.0 howed a:1 ibody rises ' ad con urre t infe tions 
·,.;::.:;:: :::it.::er a ge:1t.s most. f reque. l y adenovir ses . In those instances 
~-,:::ere o,. :,· corona- arrt.ibod;,; rises were demons rated the i lnesses tended 
to oe ,, . .:.~d arr ::.ost :'requent.ly were described as a febrile pharyng · tis . 
r::.1:-.e :::ajorit:,· o:' tl e cases occurred early in the season prior to t e 
c:.:·::.st.l":".as b:' eak . '=1:: e bro i nfec io s attributable o .s rain 229E occurred 
a-: t.:1e ,: e2.':: e d o:' t.:.e s .,__ua.:,· period . In an effor to detect ..... oronavirus 
::.:.:'e t i o:1s uri:1; t.he s_ri. g in a gr oup of 7 men w o repor ted wi 
res _ irat.ory i ness ln.t. :ia no fever, in o ier words , me r. with il f.s.,; 0:' 
::: .:.r.ima: se'~rit.y , t.ests is losed onl y wo cases of coronavir s i~fectio, 
bot.h d:.:e to s~ ·ab 229E . 
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~ .. e ass::. _ c:.ance -:):' t:-2e :'ol lowi g individual:: in carrying ou , hese studies is 
! '9 :,e:'·~::..i:· r.cl-:no-:-ile dge : ol onel John P . A. Veit, ommander, 3 15 h USAF 

_ :'..spensary ; Col one Raymond J . fa tele , Comrnandaat of Troops ; Captain G. R • 
. :. d e:-::a. , !":.:is_ · c:. a Ad.'!: · · strator ; a· vr Geor ge F . Gates , Chief of Air For e 
~~=-~ic ; ~ap-:,ai. J .::i:u: R. D nick, ExeJut ive Support Officer ; rs . Viola 
le T; er~ , Ad.~inis rat ive lerk for t he Commission on Influenza , Lowry Tech ­
ni~al ~ra inir.6 e. er ; and 1r s . Pa ricia Graves a nd iss Carolyn Bearg , 
Re searc~·- :'ec::n · cians , Virus Laboratory , Division of Infec t i ous Diseases , 
vepa1·-:::.e:.-:. o:' :-:edicine , niversi y of C0l orado ed::.cal Ce 1ter . 
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'.:ee~-: ::Jo . ::>:' Pa"-.e/ o . of Rate / 
3e;- :.!:.!'l:;_~g ' . R. 0 1000/~'k . U. R. I. 100 /F2,;. . 

Jece;;".oey ,~ 1 .8 7,8 ~ 
..,. 

~:::: ~2 1 . 5 26 6.8 
22 8 2. 0 10 2.6 
?G 20 5oC 29 7.6 - ✓ 

5 ;; a~ '...:.a!'~: 2_., 5,8 !..5 1 .8 
.::..?. 1, 6 11.5 5 1 .2 
' 0 ~,, L3 1 .8 82 21.6 
20 L-3 o.8 109 28.7 

2 Fe8_ua:r~- ~' l 7.8 ?9 26 .1 
'-' c7 16.8 83 21.8 / , ,. 

·')0 15 . 92 2 .2 .LC 

23 
,.,, 

1" . 5 106 27 .9 00 

2 :.a;."~:'": I , 
- ··d .. 35 ,3 120 31.6 

./ 152 38 .0 108 28 . 
, / 
~,) 150 3 .8 102 26 .8 
?~ 
~ .) 56 39 . 0 109 ~8 .7 
'<"' ~" ::.t,.8 3 . 85 22 . 

/' .; ..,, 217 54 , 3 10 27 . ~ 
~ 166 1. 0 110 28 .9 ' ..., 

2C 1'.... /' 3 , 5 84 22 .1 
27 129 32 . 3 100 26 . 3 

' ., 1..r _._a~- .L39 3 .8 10 28 .9 
11 12 31. 0 22 .1 
18 117 29 . 3 97 25 .5 
25 58 1 , 5 80 21.1 

, -::.-:e LS 2 .0 53 13.9 -'-.., 
3 10 .8 -22. 15 . 5 b 
~ 2170 

·'T~,-pe -t adenovirus va ci e a in stered 

'.:: ab l e l. n ::. e:1 e of Febr · le Resp· ratory Disease in the Whole Stude t 
Popula ion during the Seas ons 1969-70 and 1970-71 



Adenovirus Infec ions 

.1'ype 

~.-ee~: :;ot a c . acc . No 0 her Total 
3e:::.:-:.:1L0 rec . <2 wks . .,..2 wks , --- Typed Type 7 U. R. I. . R. I. 

... ,,, ....... 
1 6 - _,QV • 

2~ 3 10 
~ r, ., - 2 12 15 

7 Jee . 1 2 10 13 
7 3 7 ~-
21 2 2 
28 2 5 7 

-an . 1 2 8 11 ~ 

1 !... 4 8 16 
l ~ 
-v 2 2 2 3 9 
?c; 1 12 7 2 -/ 

.:.. Feb . 2 1 1 6 10 
0 1 1 1 7 11 

15 1 3 6 10 
22 2 4 6 12 

, .. _ .-.a r . 2 1 1 4 6 1 
~ 

1 1 12 ~ 
V 

l5 1 8 9 
22 1 6 7 
?O 2 12 15 ·- _,. 

5 Apr . 7 7 
12 13 13 
9 5 5 

25 J. 4 5 

.5 ~-:ay 1 1 7 10 
10 2 8 10 
17 10 10 
2..,. 1 1 7 9 
17 ~- 2 2 

~ -·J..r1e 23 23 1 2'.-5 23 201 296 I 

~able 2 . umb er of ~ases of Adenovirus and Other Febrile Upper Respirator y 
Infe ·ons in Five St uden Squadrons . (Popula ion Varied from 1537 
to 1818 en ) 
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I 

I 

~ erio 

:(u."l'.ber :) f Ill esses 
Ca se by 

A e ovir 'S 

:1~/ _ e 7 
::ot. Tes-:;e 

9 
15 
10 

3 

U _ nown 
Agen 

6 

Percen a sed 
b Adenovirus 

~able~ . Resu +s of Tests f or Adenovirus Infc tion in 

~-:he .. 

-i- :,:en i Receiving Squadron who Repor t ed to 
Dispensar.r wi h Temperature of 101 °F or Higher 

Percen W. h 
;)e ra ::il ec ed 

Antibody Per~ent/ 
:' be~ sted Type 7 Ant il ,,dy 

20 ]'ov . to 8 ec . 18 

15 -an . 0 I.!. 1'.ar r. 38 

7 ~-:ay -~ <.,V 2 :-:ay c.3/50 .56 

~ab e 5. ?er ent cf '.en wi h Type 7 Neu rali~ir c An ibody During 
Earl:r· , i d le , and Late Phases of StuJ y . 

Virus Isolated 
Resu~Lv of ber 

Tess Tes e Type Type 7 None % 
Fos "t.ive 36 16 16 4 

::e:.:iati,.., 6 

Positive 

89% 

CP/o 

Table Isola ion of Adenovir s Strains in Hep 2 Cells fro Throa 
Washin.;; of len with Pharyngitis and Temperature over 101°F . 
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. ;:1 . '' "/'~ -2··---- \., 8 

) ..,. 1 

8 
,. 

6 

22 

18 

Per en wi h Ti te r of 

3 

2 

18 

128 

1 

10 

'.:' 1:> '::- - ~ 7 . ::.s -.., rib-:..:.t. ::.o?: o:~ 3 . I. Am;i bo y T · t ers or A2/ · hi /68 an B/,1ass /6,,. 
o: 50 erso s w:10 were 11 wi Ot her · seases During ovember an 
::ece1nbe:::- 97 • A 1 · ad previously rece · ved I nfl enza accine . 

Percen with iter o'!' 

< 8 8 16 32 6 128 :>25 

t ·~-· r-:: -'"'l2 .,:\. ..... '-,,. ........ V 

~r ;----::; .·.3.SS 

"'ab l e ~ 

ai.,e o: 

Di s tr "b io 
of ,:e i al 
acc i ne . 

52 3 11 1 15 3 

41 13 17 13 9 

of H. I. An ibo y i ers for A2 / Aichi/68 and B/1 ass /66 
ente r Personnel in Fall of 1970 . Few had received 

r umber with Ti er of 

I, .,. 

2 

2 

3 ec in - < 8 l G 2 4 128 ~ 56 -
·epte:nbe r 

197 52 11 1 ' 15 3 

~.!a~~ t :> -uly 
<;7~ 35 5 13 l '.; 1 12 

j pe:!.'SO. S r:.owe i e r ris es fr .::,.r ess han 1 :8 to between 1 :16 and 1 :256 
:!:epresent · ng a s ero onversio ra e of 25% i n person with ers of <1 :8 

'.i:a· l e 9 . Distr ·b t · on of H. I. Ti er.; f or A2 / Ai chi /68 of 100 edi al S hoo l 
ersonne l i n Fal of 1970 and Swnmer of 1971 . 

2 



Class :.::'i a~:. v~ A2/M/ 7 A2/Ai hi / 68 

1. Rec:._ ien·;s o::' 
A jc:va .. A2/1-\Ar7 68/75 30/75 
Ta c:.ne ( 910 ( 0%) 

2 . . /;i_:o /'-r . ~2 . . accines 
W:'.O ::a A2/:--J:: 0/17 16/17 
Infl'..1enza (5<:J1o (9 %) 

3. vases of .½_/6 9/22 7/22 
: .. :" -;__enza (86%) (32%) 

'::ab , " e .Lv . Pro or-'-io of .en w· 'c. - fold or greater rise 
wi ~:: S~andard a d Reco:nb i a -'- A2 Strains . 

E,io. o~y 

Ader ovir · 

'0 l'Ona V il'US 

Influenza A 

:.fluenza B 

>:y o lasma 

• -...:bella 

trept.oco us 

1.JnknOi· 

wnber of Cases 

157 

20 

7 

5 

31 

51 

173 

X-15 ¥..ke 

0/75 c./75 
0%) (56%) 

0/17 17/17 
( 0%) ( 100-jo) 

0/22 1/21 
(0%) (5%) 

in H. I. Titer :.n Tes 

Percent of Ca ses 

35 ,0 

c:: . ,, 
1. 5 

0.9 

1.1 

7.0 

11.4 

38 .6 

~ab le 11. E ivlogy of 8 ases of Febrile U . R. I. from ovember 1970 to J ne 
1 71. 



Pa --c, i er::. On se " o 38 229E 
::u,.be:r Date . F . H. I. . F . --

1~ 11/ 7/70 <8/32 < 8/32 <8f<8 

2 __ /2C/7 8/32 8/ 4 <8/<8 

"' 11/2'..,/7 8/32 32/ 128 <8;<8 

1 /25/70 < 8/1 <.8/32 <8/<8 

5 12/1/70 <8/ 6 8/32 <8 

12/ 18/7 / 32 <8/6 /<8 

12/ 19/70 /6 J. / 12 

12/22/7 / 16 <8/32 <8/<f3 

0 .... 1/6/71 / 128 1 />512 <8/ ~-

1\.,-··· 1/ 11/7 /16 32/6 <8/<8 

2.l / J2/71 " 8/32 32/128 <8/<..8 

I 12 1/ 13/71 <8/16 16/6' <8/ 

1/ 21/71 8/6lr 8/32 <:;8/<E 

14 1/ 27/71 <8/6 16/6 <8/<8 

~ 5, - 1/ 29/ 1 <8/6 16/64 <.8/ 
. . . . ' 1,.. ·•· 2/8/71 <8/_2 <8;'<8 .......... , 

•• J' °'\. ,· .· .... " "· .. ) 17 2/23/71 <..8/6 <8/<8 ' .... ... -

18 / 1 /71 /16 

5/3/71 8/ 8 /16 

20 5/3/71 <8/<B 

, Ac."te/ onva es en o~c rrent with other infection 

Table 12. Results of Serologi. Tests f or or onavirus Infe tions 




