
?OR ~FPXCIAL USE OiiLY 
1WOT FOR WBLICATXOH 

CDC TNFUTE"WZA REFaRT 
-_-._Y__ 

NO, 3 JULY 16, 1857 

U. S, m r . t ; m e n t  sf Reabth, E6uceztio11, and tlelfare 
PublSc Neal-& Service 36urew of Sta te  Bernice8 

Comunicable Disease Center 
Robert J. hder sen ,  Gkiaf 

Keith E.  Jensieul, RA. D, 
!TEO Internat ional  Influenza Center 

far the h e r i c e s  
CDC Virue and Riclretkiia Section 
P. O. BOX 61 
Montgcmery 1, Alabaana 
Telephone Na , Mlherst 3-4468 

Robert B. Drachman, M. D. 
Influenza Surveillnnce b i t  
Communicable Disease Center 
50 $e~en%h Stree t ,  N. E. 
Atlan.ik;a 23, Ceorgia 
"6lephoae Bo. 'IIRinity 6-3311 

bkens ion  5455 

. Aas-Latance in the pzaparatiau of th ig  report  praviacd by 
Dr, D, A. Henderson, Aasiatant t o  the  Chief, Egidenaislogy Branch 

f n f o m t i o n  contained i n  %hi8 report  i s  a s ry of data reported t o  CDC by 
S ta t e  Health Pewr%ments, Epidemic InteLLigence Service Officers, Rational Qff ice  
of V i t a l  S t a t i s t i c s ,  collaborating influenza diagnostic laborator ies ,  and other 
pert inent  sources, Much of it is pxelirninnm i n  nature and is p r h a r i l y  intended 
Sox those involve& i n  Influenza control. a e t i v i l f e s ,  It is  landerstood tha t  the can- 
t e n t s  02 these reports  ill no't be r e l e a ~ e d  t o  the press, except; by the  Office of 
the Gusgeon General, Public Health. Service, U, S, Department of BeabLh, Education, 
and GJelfare, State Eealth Officers, of course, will judge the advisabi l i ty  sf 
releasing- i n P o m t i o n  from their  OFM s t a t e s *  
---"- ---a 

Table of  content^ 

3. S m r y  of' information 

XI. a i d e m i c  and ease reports 

f 13. Progress reports 

sy tablee - caaeG and outbreaks 

V. Map.- easen and outbreaks i n  the United States  

VS. Apgendix - "A Mew Set of Type A Snfluenea. V5mses" 



With conf i rmat i~n  of the Gelnnell, l o w ,  outbreak as E"&r East s t r a i n  
influenza, a chain o f  infect ion I s  deserfbed which c m e n c e s  with an outbreak 
st Bavis, California,  extends t o  Gr imel l ,  Iowa, and t o  nov confimed cases 
i n  Kentucky and suspect cmes  i n  Nex Mexico, I l l ino ie ,  Indism, Comectieut, 
and Colorado. Al tbaue  no simifieanit; spread o f  the  virus o u t ~ l d e  of special 
population groups has yet been reported, a general seeding of the Far East 
s t r a i n  influenza virua throw&out the United States 9s c e r t s l d y  occurring. 

1 Far %st  train i m e n z a  b s  also been confirmed i n  the foreign ex- 
change s.t;uden"c v i s i t i n g  Pn Sale  M e  City* Utah. "Ehese students began their  
bus tour  i n  San Fsaxsci~co, an area where a nmbsr o f  Pocaf outbsea4cs have been 
regoxled. 

A% the Tntierna,t%sngcf Eoy Scout Jamboree, Valley Forge, 33c?nn8yl~&n%~b~ an, 
influenza-1XBe i l l n e s s  has t o  t b t e  affected about 350 o f  the  53,000 scouts, 
"JTheae cases .are occurring primarily among California delegates, who began 
notfng eases en raute .  In several instances a s ing le  individual or known 
contacts hare given rise t o  aubselqueslt, focal ou$breaks. fn tihis instance, 
again the  "provoking fac tor"  af crowang Sn t r a i n s  an& buses aweass  t o  be 
bporeant  i n  the spread of infect ion,  Caaes rimong l l l l n o i s  and Indiana 
scouts seem closely relate& t a  the p r ~ x h l t y  OQ a LOB h g e l e s  group during a 
t r a i n  %rig frm New York t o  Valley Forge, No generalized outbreak is gres- 
~?,ntl;y apprenk*  The Iztck o f  crowding i n  close quarters i n  t h i s  pup Lent 
errcamgnaent may inpais  f i r t h e r  apread of the i l l n e s s *  

Far East e t ra ln  influenza has been confinned im the numerous areas Indi- 
cated by the eageratled map, laboratory confirmtion sf easea i s  pending i n  
several, widely segarated areas. 

An Id luenza  assoefated death i n  Cajliroxnia i s  described i n  this report.  
UbaraLory a-tudies are not yet comp2et-e but the impression a t  post-mortem 
exmination ~ m s  t h a t  of death due t o  a lcoxlc n~ .oca rd i t i s  with acute cfrcula- 
tory callapse and c ~ r d i a c  fa i lu re .  Additional d e t a i l s  w i l l  be presented as 
they a r e  mads available.  

ZZ. Epidemics and Case Reports 

3-A. IWTUCKY, Louisville 

(~gpssted by Dr. Rumel1 E Ileague, Kentucky Sta te  Deparkment of Bealth, ) 

On July 5 a c iv i l i an  t m v e l l e r  en route t o  T4ashin@on, D. C., by 
a i r  &planed i n  LouisviLle with symptoms of an ie lr tenza-l ike illness. 
m r a a t  m~kingr ;  Prcm this pCient yielded a Far &sl s t r a i n  of inf lu-  
enza virus. No mrked upswlng i n  f eb r i l e  respimtory  disease has been 
notea i n  the Louisville area recenkly* 

3-B. NEW m I C O ,  Jtas Vegae -- 
( ~ e p o s t c d  by Da*, John Mason, Plew Mexico Desrtmerat o f  Bublic RetiLCha I 

Tbee atudents recent ly returna8 from the Grimell, Jom, eonfer- 



ence (CCC M l u e n z s  Report 14) developed an influenza-like i l l n e s s  
shor t ly  after returning home. Several other s imi lar  Sllnesees have 
appeared among contacts i n  the Lrts Vegas area .  

3-C. COmECTICUT, Milford - 
( ~ e p o r t e d  by Dr. Stanley H. Osborn, Connecticut S ta te  Deprtment of 
Wealth. 

-.:., Two C ~ m e c t i c u t  residents who attended the Grinnell, Iowa, confer- 
ence (CDC Influenza Report 1-J ) subsequently developed an Influenza - 
l i k e  i l lness .  Eoth l e f t  Grinnell by auto on July 2. On the  following 
day one experienced. the  sudden onset of c h i l l s ,  fever,  headache, 
malaise, and cough. She arr lved home on July  5. Tfie other studient 
experienced a similar f l lnesa  on July 10. A Rhade Island delegate 
developed a s imi lar  but milder I l lness  on Ju ly  4. Specimens frm the 
Connecticut delegates a r e  presently under laboratory study, 

3 -D . PEMYTSYLVANIA, Valley Forge 

( ~ e p o r t e d  by D r .  W. D. Schrack, Jr., Pennsylvania State  Department of 
Health; D r .  Eugene Green, PHs, Medical Officer i n  Charge, International 
Eoy Scout Ymboree; D r .  James Mosley, CDC Epidemic Intelligence Service.) 

To date about 350 cases of f e b r i l e  respiratory i l l n e s s  have oc- 
curred mong 53,000 Boy Scouts presently attending the 3nternat ioml 
Jamboree a t  Valley Forge, Pennsylvania, The encamJFment continues 
thrcv.gh July 18, with the exodus of a l l  cmpess being complete by 
July 21. Cases so f a r  a r e  confined t o  5 o r  6 regional groups. No ex- 
tensive spread of the  i l lnese  i s  presently apparent. 

The California d e l e g ~ t i o n  of 970 scouts ha8 exgerienced over 200 
cases of the influenza-like i l l n e s s .  Groups involved originated i n  San 
Francisco, Sacramento, and Los Angeles. I n  each instance i l lnesses  
occurred en rcute t o  Valley Forge. Arnong the S~ln Francisco group were 
five boys who had recently come frm ez G ~ Q  i n  Sonoma County where, 
during two weeks i n  June, 256 cases 09 f e b r i l e  respiratory i l lness  Ilaa 
occurred among 500 campers. Several bwai ian  scouts, recently arrived 
by beats on which outbreaks were reported, aeccmpanied t h i s  group t o  
Q&Pley Forge. 

A single case of f e b r i l e  respiratory i l lness  on the day of depar- 
tu re  preceded the  outbreak i n  the Los Aggeles group. During the  seven- 
b y  ra i l road t r i p  t o  Valley Forge, 5.6 ecouts became ill. Six were 
inmediately hospitalized upon a r r i v a l  a t  the Jamboree. Due t o  the 
f a i l u r e  of air conditfoning equipuent i n  the ra i l road coaches, 400 miles 
of the  t r i p  were t ravel led  under extremely hot, oppresive conditions. 
Cases have continued t o  occur i n  a subd iv i~fon  of t h i s  group. 

Thirty-two cases of an irrjPluenza-like i l l n e s s  occurred during the 
IlO-&y ra i l road t r i p  of %be Sacramento gro~rp t o  Valley Forge. No Index 
case could be ident i f ied  with eerbainty i n  this group. Additional ill- 
nesses appeared a f t e r  arrival. a% the  Jamboree. 



Several Los h g e l e s  scouts shared a ra i l road coach f s m  New York 
t o  Valley Forge with the  lndiaria and I l l i n o i s  aelegations, Forty-el&% 
t o  72 hours l a t e r ,  irrfluenza-like illnefises appeared mong the group 
having oecupfed seats nearest t o  the  Los Angeles scouts.  

The Louisfane Jamboree scouts, numbering 160, t r ave l l ed  t o  the  en- 
camr;ment; in four buses. Several had recently l e f t  a. scatat camp which 
experienced an  extensive: outbreak of f e b r i l e  reepiratosy i l l n e s s .  I3.n- 
i n g  the  t r i p  an i d l u e n a a - l i k e  I l lness  appeared i n  the bus carrying 
these scouts. Eventually, all boy8 I n  t h i s  bus suffered similar ill* 
nesses. 

Additonal i l l n e s ~ e s  have accursed among Texas scouts en rauLe to 
Valley Forge. 

To date, only two a t a t e  groups have experienced febr i le  respiseh- 
to ry  i l lnesses  at the J~mboree with no eases pr ior  t o  a r r i v a l ,  A t  
present these are Pew in, ember and may not be 8ignificsn"ein terns of 
a potent ia l  major outbredc . 

Throat washings and acute blood specknens are under laboratory 
study st Wal-ber Reed Mospi"c1 and, the Natiiaial Ins-bitutes of Ueal-th, 
Medical care f a c i l i t i e s  have been %re11 provided. Six hundred hospital 
beds a r e  avai lable ;at Valley Forge Amy hospital ,  i n  aedi t ion do 
several  f i e l d  bor:pi"t;lls if neeiled, Scouts are divided by region and 
locale  i n t o  38 sect ions,  each with about 94.00 individuals ,  MfecteB 
scout; groups have been careful ly  screened upon arrival. ania, where 
influenza-like i l lnesses  have prevailed, r e l a t ive  i so la t ion  has been 
!imposed, 

A t  the  Jamboree two scouts are housed i n  s pup t e n t .  The crowding 
together of large groups i n  close quartern, such a s  has appeared in -  
strumental Pn the spread oP influenza i n  ather recent outbredc;lrs, seems 
t o  have been avoided, Careful surveillance i s  being maintained at  the  
encanpent .  

3-E. --,-$ CALIFORNIA Fxesno, L s s  h g e l e s ,  Soncma Counties 

( ~ e p o r t e d  by D r .  P. K.  Condit, California Deprtment of Public IIealth. ) 

In the above notea outbreaks, three s m e r  c h i l ~ r e n ' s  canrps, with 
about 800 children, have experienced a t o t a l  a f  over 1QO cases of 
febr i le  respi rafary  illness. IIealth officers have been alerted t o  the 
possibility of influenza i n  suc& c m p  groups. Careful surveillance i s  
bef ng maintained, 

3-F. CALIFORNU, Los Angebes 

( ~ e p o r t e d  by Drs. A.  C. I io l l i s t e r  and P. K. Condit, California Department 
o f  Fublic Health. ) 

An outbreak of' f e b r i l e  respiratory i l l n e s s  appeared in the City 
Jail., beginning about Ju ly  7,  Thirty-seven cases have been reported t o  



to date* Specbens a r e  present ly under laborratory study.  .LSttle dif- 
f i c u l t y  i s  anLiefpated i n  co l lec t ing  convalescent blood specimens, 

111. -- Progress Reports 

3-42. UTAH, - S a l t  Lake City (see  a l s o  CDC Xnfluenea RegorOo .  2-K)  

( ~ e ~ o r t e d  by Dr, J. P. KessZer and M r .  Russell  8. Fraser, Utah S ta t e  
D e ~ r u e n t  of Health. ) 

Throat mshings frcm 2 acute eases of f e b r i l e  respiratory i l l n e s s  
among the  groug of foreign axchange stutkents who becarne 111 i n  S a l t  
Mre City were found posi t ive For Far East s%raj.n influcnseb v i rus*  '6he 

gglutinadion-I~ihlbition t e s t  was posi t ive with Japan 305 chicken 
seruaz* bong a p p r w ~ a t e l y  64 hcme contacts exposed t o  t h e  studemts 
e a r l y  fn July, ll secondaq cases o f  influenza-like i l l n e s s  have ap- 
peared. r&rsat washings from these apatlents are present ly under 
laboratory study. 

3-EX, - IOTqA, Qr innel l  {see a l s o  CDC Influenza Report No. 1 4 )  

( ~ e p o r t e d  by D r .  Rabph W. Hecren, Iom Sta te  Wealth Departaent, and 
D r .  A. P. McKea, Stake University of rower, College s f  Medicine. ) 

Far East s t r a i n  i ~ l u e n z a  vfms bas been daolated by Br. MeKee 
from tbsoat  washings obtained frm cases a t  the  Crfnnell conference, 
Ident i f ica t ion  was made with Japan 305 f e r r e t  serum. Five convales- 
cent bloods Prom pa t ien ts  l i v ing  i n  California a l s o  were found t o  have 
diagnostic t i t e r  r i s e s  t o  the Far East strain vi rus .  

3 m T U C 1 f l  (see a l s o  CDC Influenza Report No. 243) 

( ~ e p o r t e d  by Drs, Russell  E.  Teague and S. Stephen Chapan,  Kentucky 
S ta t e  Departmen* of Health. ) 

In  addi t ion t o  the  previously noted i so la t ion  of Far East s t r a i n  
influenza virus, 5 others have been obtained f r c a  students who attended 
the  Grinnell  conference. Of' 30 Kentucky students w h ~  were present a t  
the  gathering, 24 have subsequently experienced episodes of influenza. 
Very few secondary cases mong contacts have been noted. 

3-3. --- CALSFOmXA# h v i s  ( see  a l s o  CDC Influenza Report No. 1-G) 

( ~ e ~ o r t e d  by Drs. A ,  C .  Hol l i s te r ,  P. K .  Condi.t, D. Welti, California 
Department of Fublic Wealth, an& Mrs. Dorothy Cslafiore,  CDC Epidemic 
Intel l igence  emi ice. ) 

Eettiecn June 17 and June 25, 224 of 391 high school g i r l s  a t tend-  
ing a conference a t  Davis, California,  developed a f e b r i l e  resp i ra tory  
i l l n e s s  sllown t o  be due Lo inrluenza vimaI1 Fay East s t r a i n  (CDC Inf lu-  
enza Report 1-6). 

A subsequent report  frm California indicates that the conference, 
American-Legion-sponsored Girls Sta te ,  was attended by g i r l s  from all 



par t s  of  California who t ravelea  t o  Da~irs via  10 charteyed buses, -whiel~ 
1eP.t; designated pai~r te  i n  the a ta te  on June 17 and ar r ived a t  D a v i s  the 
$ w e  evening, OD arrival, each g i r l  was% a s s i p e d  to one of 12 "ci ty" 
@sups in which she worked Shrough the meeting* Temperatures m r e  
%&en and reco~ded  f o r  each g i r l  at the t i n e  of a r r i v a l .  Meals *were 
colnsumed in a. ccmon dining r o m ;  sleeping facilitfea %rere i n  domi-  
taries, t w o  girls t o  each rocm. AcLivl.t;ies cal led f o r  one or more 
"'general" sessions each day, remining a c t i v i t i e s  being l a  small "city" 
groups , 

k t c s  o f  m s e t  o f  illness were as follows: 

JwP~(? 18 
June 19 
June 29 
Jme 23 
June 22 

Ne, of  Cases - 
2 June 23 
1 June 24 
4 June 25 
4 U&ra01m 

3 5 Tota l  

No. of Cases 

Arnong 391 g i r l s ,  these were 224 known illnesses {at.tack rake 57%); 
among 24 adults  on the ~taff, 4 ~ ~ L I I ~ B s ~ s .  O f  the t3-f0 C & B ~ B  with onsets 
June 18, Lit-kle i s  known of one case since the g i r l  re.t;urnea home almost 
m r ? d f a t e l y ,  'ELIF? second case complained o f  heaidache and Bore? th roa t ,  
Her tempera.l;ure was 99.k". The June 1.9 case was the f i rs t  with s~mptoms 
typica l  of. succeeding cases, Peakirlg sf cases on June 24 nay Be ex- 
plained i n  par t  by t h e  inst i tut ion.  o f  twice da i ly  Lep-perature recordings 
on %hat &a%e. The eharp declinze i n  eases on June 25 may be due t o  the  
Fact t h a t  the g i r l s  learned, tha t  those $11 would not be a l l o w &  t o  go 
hme . 

Attack ra tes  and dates of onset were Beterrmined both by bus group- 
i n g ~  and by "ef ty  groups," There were no st;riking differences between 
the d i f ferent  groups, Attack ra tes  by " c f  t y  groups '' ranged f r a  47$ 
Lo . 

The i l l n e s s  onset ms charac ter i s t ica l ly  sudden. Usually a pro- 
d r m e  of "not fee l ing  w e l l "  preceded the 9ccute onset by 2 t o  4 hours. 
FaPlodng the grodrme moderately severe supra-orbital  headache, sore 
throat ,  an& malaise custc-mrily occurred, Cough tfas a frequent apptcm 
buk not a tr~ublesome ccnrplaint, C;z.tarrh and coryza, wheal present, were 
mild. Rausea and voreiting were infrequent, diarrhea almost nonexistent. 
It 18 dsubtful Lhat true c h i l l s  occurred, Fever above 1040 m s  noted in 
but few cases. PLiysical findlrrgs were limited t o  fever, quealiolzefble 
a p h o i d  sadenogathy and pharyngeal in jec t ion  i n  scme, axad nontender 
suMaxl2lary an& cervical  adenspathy i n  about half .  hngs  were c lea r  t o  
auscultat ioa except for a Pew ptisnts with bronchial cou&, 

Cc~aplicatSons Vera &biLed to Lvo pat tent^. One had a, mild a t i t i s  
media; the second, with r a l e s  in the ckest, h&d m l n b a l  pneumanitis by 
X-ray. Tea other  chest X-rays, takea bacwuae rabes w r e  heard, were 
nomal. 



There appeared t o  be a rnfnjmal spread ~f illness into the con-m~ni t~ .  
mere were at leas% 5 possible contach cases and three possible secon- 
dary conlac% cases* One ease occurred in a 22-year-old nurse, who took 
care of the g i r l s b  

A 57-year-old Tdcmen, who served as director of tbe ac t iv i t i e s  at 
Girlsr Stsbte? returned M e  conference on June 29 and beeme ill 
that day with headache, malaise, some nausea and diarrhea, and tempera- 
ture of 101'. She sought medical sttention the following day. She 
continued t o  have symptcms and, on July 3 ,  emp3ained of extreme fa"tme 
and weakness. Eer sysSalic pressure was found t o  be 80; she was has- 
p i t a l i z e d  lanszeaately. Eer condition steadily becme vorse, 9bo 
developed auricular f i b r i l l a t i an  and cardiac fa i lure  and died July 4. 
a blood count taken July 3 showed 67,000 white cells  per mm3 with 80$ 
lyn@ocytes. A white count obtained three hours before death showed 
127,000 cells per m3, 807; lymphocytes. 

Post-mortem exmination was performed on Ju ly  5 %  Both the at tend-  
ing p b s i c i a n  and the pthologis* f e l t  the c l i n i c a l  and ~thological 
f indings t o  be consistent with an acute toxic nyocmditis of' the tyge 
associated with v i r a l  infections. "re heart was markedly enlarged and 
flabby. There was no evidence of pnewnonia other "than the usual t e m i -  
n a l  f indings.  Sp&een, l y m ~ h  nodes, and coronary a r t e r i e s  mre normal. 
The attending physician ~"eated that *&he "blood count prior  Lo deaLh 
showed no evidence of anemia land there was nothing i n  the p % i e n t f s  
history to suggest le&emia, Bone marrow studies are in progress, 













Appendix CDC 1nfluenz;a Report No* 3 

A Nm SET OF TY?E b IWWmZA VBUSES 

Keith E* Jensen, FhrD* 

From the CO cable Disease Center, Public Health Service, U+ S* 
Departmnt of Health, Education, and Welfare, Montgomery, Qabama 
(Ta be published i n  the Journal of tha h r i c a n  Medical ~ o o i o t g )  

The edi tor  of' J M  has asked t h e  Public Health ServlrGe t o  sumararize 
some of t h e  t s c h d c a f  information current ly avai lable about the  new 
inflvenoa s i tua t ion ,  The Carnunloable Dieease Center the  h b Z i c  Hsalth 
Service snaidaina a Respiratory Dise&se Unit i n  the  Vims a d  Ricket ts ia  
Section i n  Hollt;gomery, T h i s  Unit is reaponaible f o r  t h e  World Health 
Orgadaa*t;ion Internat ional  I n f l u e n ~ a  Canter f o r  t h e  h e r i c a s *  A8 Chief of 
t h i s  Unit, many of the  obaerva.tions snade concerning the  new visuses have 
been comunicated t o  tne by investQiators f a  v b a  laboratories  elsewhare, 
eapecisl ly Lhoss a t  Wdter Rssd Arqy I n s t i t u t e  of Research, the School of 
Public Health i n  t h e  Udvers i ty  of Michigan, and by t h e  Influenzza Centers 
i n  London and Geneva, The e a r l i e s t  data  and eddence derived by teams of 
U, S, Army invest igators  have been reported (21, Pr io r i ty  and reaponsi- 
b i l i t l fes  f o r  each observation w i l l  be established i n  t h i s  conventioneirl 
m m e r  with publication of completed studies  by the  individual investigatlora 
i n  suitable Journals, 

Introduct ioq 

The phenomenon of antigenic variat ion among the  d s u s e s  whiah cause 
influenset has been recognieed since the  aar l ies t 'vacclns  t r i a l s  a8 a baeio 
problem i n  developr~ent of effect ive control o f  the  disease by M u n l a a t i o n  
(2,3). Four maJar fmmunologfc types (A,B,c, and D) w e  now known and 
these comprise completely d i s t i n c t  groups of viruaae, Narked mtigenfo 
differences among a t ra ins  wllthtn types A and B have appeared w%th eome 
regular i ty ,  Observations made wjlth viruses i so la ted  during the  l a s t  21, y e w @  
indicate t h a t  these variat ions may be ~ununarized a s  f a r  serological ly 
inkersacting s e t s  of type A s t ra ins ,  Thess groups have been refer red  ts a s  
s e t s  or  families (4)  and prexlouerly included the  Swine, FR8, and FluD. s e t s  of 
s t ra ins .  Each has been successively responsible f o r  %me .A influenza f o r  th 
period of yews ,  Serologic evidence has been obtained t h a t  s t r a i n s  of' t h e  
antigenic nature of the S h e  s e t  probably caused pandemic influenza in 
1917-19, remained i n  circulcstion 5 t o  10 years and then vanished (5 ,6)  The 
f i r s t  i s o l a t e s  from humans were d is tanf ly  related t o  the Swine set, and 
c lea r ly  constituLe another group, t h a t  i s  the  PR8 @et, A influenza 
straSna prevalenL during the  years 1933-1943 were members of t h i s  l a t e r  
group, a s  shown by observations of protieeLive ef feot  o f  vacoination, ant i-  
genic analysis of s t ra ins ,  and sero-epidemiological considerations of 
s t r a ins ,  In  1946-47 the l'W1 se t ,  or A-prime viruses,  completely replaced 
the  e a r l i e r  groups wid the  e t io logic  agents of influenza A have been 
variants  within the FMl s e t  during t h e  l a s t  11 years on a world-dde basiar 
The ecnergence of s new group of s t r a i n s  has been a p e c t e d  ( 2 ,3 ,~ ) ,  Avail- 
able evidence strongly indicates  t h a t  t h e  fourth set of s t r a ins  has evolved 



t h i s  year a d  can be expected t o  replaee the  FKL s e t  o r  A-prfme isolates, 
These new v3.ruses were f i r s t  i so l a t ed  i n  Mcs$ 3,957 from e p i d ~ ~ 1 i ~ ~  of 
inf luenza in Singapore and m e  now t e r m d  Far East (FE) influenza A (I,?, 8) 
This designation i s  g rea t ly  preferred over an A-double prime or s imilar  
name r 

knt igenic  Relationships 

The modifioations of antiggnjlc s t ruc ture  among s t r a i n s  i n  eklxlier 
a e t s  have bean f o3,lowed with i n t e r e s t  (4), Early i n  1956, X!.TUS isolates 
from Holland, Canads, t he  United States ,  England, India, Hawaii, and else- 
where, were found t o  be sharply d i f f e ren t  from s tsa ina  c i rcu la ted  i n  
previous years, a l t h o ~ h  they were c lear ly  i n  the  FKl s e t  . This group was 
ca l l ed  the  "Dutch 56" by Enelish i n v e s t i g a t ~ r a  (7,9), S t ra ins  fsol&ed i n  
Japanese epidemics i n  Decesmber 1956 were antigenic&ly s imilar  t o  %he 
Dutch 56 s t r a i n s ,  Pnfluenrta cases which occurred from January through 
March 1957 i n  many areas  of the  U r  Sr ,  Europe, and Asia, were caused by 
influen~a A viruses  c lose ly  r e l a t ed  t o  the Dutch 56 s t r a i n s *  The FE 
i s o l a t e s  a r e  d i s t i n c t l y  d i f f e ren t  i n  mt igenfc  coplparisom with all. e a r l i e r  
type A viruses .  Typical r e s u l t s  of hema&lutination-inhibition t e s t s  with 
sera  from convalescent f e r r e t s  and i m f i z e d  chickens and several  a t r s i n s  
of types A, B, C, and D influensa ass presented i n  Table 1, Although 
d i f f e r e n t  t i t e r s  w i l l  be obtained with the  use of various l inss af each 
v i m s  and sera from other animals or  from bleedings 9% d i f f e ran t  t h e 9  
a f t e r  i m n i o a t i o n ,  these r e s u l t s  appear t o  Indicate  t o  fa%r  degree the 
antigenic r e l a t ionsh i  pe which ex i s t  among these viruses ,  Colaparable data 
have- been obtained with sera  against  several  other type A i so la tes .  

The i s o l a t e s  have been given designations by Influsnoa Cent;ers whfch 
ind ica te  t h e  8rnt lgenia t n e ,  geographical l aca t ion  of the  laboratory which 
made t h e  i so la t ion  or  where t h e  case occurred and the  year of i s o l a t i o n r  A 
number before t h e  yew d i f f e ren t i a t a s  between i s o l a t e s  and may i d e n t i f y  the  
laboratory responsible f a r  obtaf ning the  v i rus  r Thus, s t r a i n s  d t h  t he  
block of numbers 300-400 have been forwarded by the  Walter Reed Arby 
InsLi tu te  of Research@ EBceeptf ons t o  Lhf s ru le  a re  ~/SwineJ1976/_31 which 
i s  t h e  virus i so la ted  from pig  number 1976 by Dr. Shop* and the  C/JJ 150 
where the  l e t t e r s  g'JJvQrra i n i t i a l s  from ?er, pat ien t re  nameo 

With t h e  possible exception of s s l i g h t  reacteon between the  
A/r)enverJ5? v i rus  and antiserum against t he  FE i s o l a t e  A/~~3p&n/305/57, no 
ant igenic  s imil t ts i ty  i s  e d d e n t  between the  FE wimsa and o t b r  influenaa 
s t r a i n s ,  I n  contrast  to these r e su l t s ,  titers obtained wi th  the  ~/~awaii/5b 
snd A/Denver/F/ i s o l a t e s  indioate  a very close sn t igsnlc  relat ionship,  
Therjre ~ i m ~ e s  a l s o  cross-react t o  a high degree with 'Qutch 568' vi ruses  &nd 
a l l  influenza v i rus  i so la t ions  made d u r i q  January - April 1957 frm many 
areas  of the  worbd. The dotted l i n e  i s  t o  d r ~ w  a t t en t ion  t o  the  reac t ions  
noted between these i s o l a t e s  and the  EEYWL147 and ~ a 1 / 5 4 ,  These r e s u l t s  
ind ica te  a l l  four a re  i n  a sst but the  1956-57 i s o l a t e s  may be s u f f i c i e n t l y  
differen$ t o  a l t e r  t h e  formula f o r  a polyvalent inSluensa vaccine, IlnLi- 
genic in t e r sec t ion  between l a t e r  s e t s  and those of which Swine/31. and 
IaR8/34 a re  prototype s t r a i n s  can be seen by t h e  low mtibody t i t e r s e  No 
~e6kct ionl~ were found between the  s t r a i n s  f porn d i f f e ren t  Plypes (A, B,C, and I)) * 



The FE viruses are elso set apart by r e s u l t s  &tfxined with virus 
neutralization tests using v i m $  infection i n  embry~nate eggs as the  index 
of semunz-virus 3. n t ~ r a c t i o n *  

A t  l ea s t  20 i s o l a t e s  have been typed sa rnembW8 of %he new se t ,  
including agents from epidemics i n  Asia and Europe and sporadic cases in 
t h e  TI, 3. and elsewhere ( 8 ) .  Although slfght differences are noted i n  
C r o m - t a s t ~  mong these viruses, all we cloesl$ re la ted  antQen%oally md 
comprise a new graup or the fourth s e t  of type b influenza drusss* 

The re la t ionship  t o  the  older type A s t r a i n s  is evident %soa rrsaulta 
o f  complsmnt f lxa t ion  tsets.  Both allantof c iPuida and membrane %firacts  
from snabryonate eggs infected with the  new sgont have been damanstrated t o  
contain high concentrations of Inflwnaa A an.&fgenso Data presented i n  
Table 2 confirm other observations t h a t  t h e  ~fdar~anJ305/57 (w) strain 18 
s tnft A bfluenea v"laus and t h a t  it; may be more closely related t o  
AJDenvarfiJ57 than t o  A/PR8/3&, These r e s u l t s  were obtained uaing a shn- 
dard overnight fixation method and demonstsate t h a t  v i r d  antigens i n  
a l lanto ic  f l u i d s  gave a more s p e o i f b  reaction t h m  did %ha membrane 
ex t rac t s  which contained s high cancentration of t%so3.ublettbn%igsni, The 
meuibrme exltracts had been ~bsorbed w i t h  eryp.throc$tes t o  remom v i r a l  
pa r t i c l a s  * 

SLrains of t h e  FE set have c ~ 1  host range and ir~ a behavim 
~ ion i l a r  t o  o ther  type A influenoa viruses, Isolat ions from Shrodt washiqs 
are readily accomplfshsd by standsrd methad$ using the  chick embryo s m i o t i c  
sac (l0). a l l an to ic  fluids harvested froin infected errtbrlyanate eggs @onta%n 
concentrations of lo8 t o  egg infect ious doses per ml, No ngeebls d i f -  
ferences i n  t i t e r s  were obtained when eggs mre incubated a% 35 C sathsr 
than 37' C. Concentretions of virus a s  measured by hemagglutination of 
uinea pigs human, or ahicken erflh-socytes have been compaxrw%ively low 
flOO to X~O! even when $he eggs were+ fnjected w i t h  highly diluted seed or  
t r ea ted  w%th cortisones An moeption t o  t h i s  observation has been with t h e  
recently acquired isolate, Apormosa/313/57* ELsven-day embryanste eggs 
fnoculated with t h i s  strain by the eIlaJaea9c route md fncubsted fo r  48 
hours a t  37'6h&~.erepsatedly fielded pools of sUantoic  f l u i d s  with hernag- 
g lu t in in  titers of 1:800, 

Fluids from eggs inoculated with atraina of the  FE seL contain virus  
pa r t i c l e s  in the  filament.ous and rsphericlsl forms (1,~)~ Similar pleamar- 
phism has been demonstrated d t h  many type A s t ra ins  by electron photomicro- 
graphy or with the Sight microscope using darkiFisld illumination o r  etainin@ 
with impregnation procedures ( 9 ) .  These observations mar eocount f o r  the 
usually low AemaggLutfdn tSLers obtained and an%ia%~I@ behavicar noted with 
several. of" t he  l?E i so la tes ,  XnvastSgations concerdng the  s&gnific&nce of 
these f oms in fluids from infectad ~ g g @  have dsmonatrated t h a t  the long 
f i b e r s  wi l l  aggLutinate c e l l a  end have the  antigenic specific it^ o f  sphari- 
cal. virus p a r t i c l e s  but are believed infective only st one end ( 1 ~ ) ~  Future 
work ~ 5 t h  these viruses i s  indicated t o  d..arify U t e  nature of the var ima  
f oms, 



It ms of in te rea t  t a  find tha t  t h e  FE isallaites, ~/~apan/305/57, 
would agglutinate sheep erfihrocG.+ga. Fol lodng observations i n  coauplsment 
f ixa t ion  t e s t s  with the  v i rus  i n  a l lanto ic  f l u i d s  as t h e  oompars- 
t ive  hemagglut i n a t  ion  tit r a t  ions were o arr ied out with 1% suspension; d 
sheep erythrocytes and 0.5% chicken red bbood c e l l s  auspenaiona a t  4 C and 
room temperatures, A% e i the r  t e m p r a t m e  Shis vi rus  i n  alLantoie f l u i d s  
d i lu ted  i n  t h a  usual phosphate buffered sa l ine  caused the formation of the  
t y p i c a l  pa t terns  with boZlh sheep and chioken c e l l s  i n  t f te l ' s  of 2: 100. In  
contrast t h e  several  other type A s t r a i n s  iaolated in previous years did 
not agglutinate the sheep c e l l s *  I n  t h i s  r f g a ~ c t  the  FE isolate behaves 
more bike type I3 a t r e i n  Lee/40 which also  a a l u t i n a t e d  sheep c e l l  a at both 
temperalures, The signifioance of these observations i s  not yet  e l e a r *  
Although it has been suggested that the a t r e q t h  of the  Yfrus-cieTZ, band 
var ies  with s t r a i n s  of tirlrus and t h e  specie8 of admala from which t h e  
epythxloofies &re obterined (12), fu r the r  work must be cwrfed  out t o  psrmft 
additional speculation, 

Vary limited infarmation has been obtdnsd concerdng the  growth of 
FE; viruses I n  tirsaue culture,  mice and Eerrata, Virua i n  a l l a n t o i ~  f l u i d s  
from fnfscted eggs w i l l  & t ip ly  i n  monolayer monkey Gdidney culture8 as  
seen by an increase in hemagglutinin in fee t fv l ty  and s l i g h t  cfiopsthogsnic 
changes. The concentra%ion of virus produced i s  similar  t o  t h a t  found with 
many egg-adapted type A s t r a i n s  with hemagglutinin t i t e r s  i n  the  10 - 200 
range (131, 

The new Y*lmaes &so grow i n  mice and f e r r e t 8  follolr;r?bng intrisnasal 
inocubatisns, Character is t ic  lung consolidation w&a found i n  mice 3 t o  10 
days a f t e r  being given a l lanto ic  f lu ids  containing 10' egg infect ious doass 
of anfr of severdl PE i so la tess  The viruses have been nnainthned by a e r i a l  
lung t o  mice transfers ,  however, a f t e r  5 passages lesions were no l o w e r  
noted, indicat ing t h a t  much of the  pathologic o h w e e  i n  the f i rs t  mioe 
mre probably due t o  t o x i c i t y  as seen with other influenza d r u s e ~ ,  (3.4). 
Studies concerning tths virulence of these visruees are be%% continued* 

It was ea r ly  reoogdaed t h a t  many af the  FE influenza i s o l a t e s  were 
very sens i t ive  t o  nonapeoff f c  inhib i tors  i n  heated sera which s se  not anti-  
body and therefore in te r fe re  with in terpre ta t ion  of r e s u l t s  from hernaggh- 
t i  natf on-inhibition (H,I.) t e s t s ,  b t h e r m o r s ,  the  treatment of sera wi th  
tsypsin, periodate or V9brio cholerae ext rac ts  (103 did not remove these 
t rouble some inhibi tors  , Two of the  isolate 8, ~/~epan/305/57 and ~/Formosa/ 
313157, were not sensi t ive,  however, and s majority of the  t e s t s  have been 
car r ied  out with these s t r a ins ,  Lines of these viruses established by 
t r ans fe r s  i n  f e r r e t s  and mice and subsequently i n  eggs appear more capable 
of combining with antibody than those which have been casried only i n  eggs 
but  have a grea t ly  increased sens i t iv i ty  t o  nonspecific izjhibitors 
0,4t9,l319 

These comsideretiona make it d i f f i c a %  to draw conclusions from data 
derived by H.I, OP y6sus neutrslP~zlation t e s t a *  Futwe studies utilirtinc?1 
complement f ixat ion,  $a rm antibody abeorption or  anlibody-virus prscfpl- 
t st ion methods may demonatrate a closer  antigienic relat ionship between the  
FE v i ~ u s e a  md e a r l i e s  type A s t r a ins*  



It bas been reparted (15) t h a t  serum obtained f r m  people i n  
Holland i n  t h e  age range ?Ow@& contained antibody &gainst the FE sdrain,  
Rises  i n  these antibody t i t e r s  were found i n  t h i s  group f o U o d n g  inJect ion 
of type A vaccines prepared wSLth s t r a i n 8  i so la ted  sinrse 1933* This 
observaLion is  of pa r t i cu la r  i n t e r e s t  beoause it auggests $hat v i ruses  
prevalent during t h e  pandernic of 1889 cantsined antigens shared wlth these  
moat recent A s t r a i n s  which w u l d  be, sh i lw t o  in%errelations)llips demon- 
s t r a t e d  with t h e  Swl.net, PR8 and FMI s e t s  of s t r a i n s  (4,6,36 17). Although 
s e r e  taken from people of s M l a r  age grcu s in Alabama (13!, Washington, 
D, C, (18), Michigan (19) and Missouri (20 7 did not co;ntain i n M b f t i w  
antibody measurable with FE viruses ,  addi t ional  t e a t a  d i t h  corngarable post- 
vacctlnation se ra  and other l i n e s  of FE viruses  ars indioated* Studies of 
t h i s  nature a r e  being continued* 

Antigenic Potency 

The evidence 1s firm t h a t  t h e  production of erntibody sttixnUa.aled loJr 
i n j ec t ions  of greparationa oontainlng M l l e d  influenza viruses  i a  corre- 
la ted with immunization against t he  disease (2,3$, Vaeefne spac i f ica t ions  
have been on t h e  bas i s  of v i r a l  aonosntraitians determined by ohicken sell, 
etqglutinatcion (CCA) ac t iv i ty ,  Early r e s u l t s  of s tudies  with %he prototype 
s t r a i n  A/~apsn/305/57 by s i x  ~ a c c i n s  manufacturers Pn the  U I  5. indiaated 
t h a t  products cornt;alning more than 200 CCA un i t s  per r n l  would be d i f f i c u l t  
t o  obltain (211, Results of s tudies  by the  Comiseion on Influenza, Armed 
Forces ~ ~ i d e r n i o l o & i c a l  Board (22) with previously i so la ted  A viruses  have 
made it c l e a r  t h a t  an antigenic mass represented by 750 t o  1,000 CCA u n i t s  
was most e f fec t ive ,  The lower speciflc&ion of 2100 un i t s  f a r  mi l i t a ry  and 
c i v i l i a n  uaea (21,22) i s  governed by the practical, consideration o f  ithe 
y i e lds  obtained i n  expesimentaz l o t s  by vaccine manufacturers with the, 
A/~apan/305/57 virus ,  

There i s  reason t o  believe a t  t h i s  t h e  t h a t  considerci$ly more 
stntfgsn i s  contained i n  preparations of t h i s  s t r a i n  than the lSCA t i t e r  
ind ica tes ,  Chickens immudsed with allanLoic f l u i d s  which contain about 
510 CCA u n i t s  have responded by producing antibody measured by HIIa tests 
i n  t i t e r a  as high a s  1:$00 which 29 i n  the  rmge  obtained with grea ter  
concentrations of immuazing f lu ids  csnt,a%ning previously i so la ted  A viruses  
(1,131 When sdlantoic  f l u i d s  were t i t r a t e d  by complement f ixa t ion  methods 
a much higher concentration of antigen was measured than with s imilar  
a l l a n t o i c  f l u i d s  from eggs infected with other typo A viruses,  Representa- 
t i y e  r e s u l t s  af these t e s t s  a re  presented in Table 3 r  It w i l l  be noted 
t h a t  although the  hemagglutinin t i t e r s  were lower with A/~apm/305/57, the 
highest CF antigen concentrations were found w4tb t h i s  s t r a in ,  Fa i lure  of 
t h e  PR8 s t r a i n  antigen t o  fix complement with anbibody i n  theas sera  
indiloates t h e  degree of s p e c i f i c i t y  which may be encountered using sera  
from young age groups, T h i s  i s  i n  keepin with previous& recorded obssrv- f a t ions  concerning age-speaific antibody ( ,I?), In view of these r e s u l t s  
and t h e  other  considerations addi t ional  s tudies  are under way t o  assess  tb 
value of CF t i t e r s  aa a means of i n d i c a t i w  antigen coneen"tation and 
potency of influenza vaccines (23) 

Several s tudies  have been i n i t i a t e d  Lo l e a r n  the minisna CCA dose of 
t h e  b/~apan/1)05/57 s t r a i n  necessary t o  e l i c i t  antibody i n  groups sf htl39ans. 
A t  l e a s t  t h r e e  methods of v i rus  ooncentrstion and vaccine manufa~ture care 
i n  use and repressntat ive preperrations hisvet bssn made avai lable  by several 



ph8rmaeeutica oompeaies f o r  "these t e s t a  in adul t  c i v i l i a n  and m r l i t ~  
populations. Early resulf s (13,2l+) have Indicated t h a t  IBntiblody production 
can be stimulated with t h i s  virus, 

The e a r l i e s t  t e s t s  (1,25) damonstra*ad that- c o m p ~ g t i v e l y  anti- 
body t i t e r s  weye found i n  serum from pat ien ts  convalesesnt from infac t ion  
with the  FE viruses .  Thf s may be due t o  the behavior of these s t r a i n s  i n  
H , I ,  t e s t s  or ,  more l ike ly ,  due t a  t h e  n ~ t u r s  of antibody response when a 
new antigen i s  expsrisnced (22). It i s  evident thd t  eerologic dfaihfnoaie 
can be made using both H,I, and CF t e s t  methods (1,13,25) howoer, several  
case8 not delec table  using t he  Japan/3OT vi rus  in H,3, t e s t s  were Pound by 
CF t e s t e  using %hat v i rus  i n  a l l an to ic  f l u i d  lor azcambrane exdracts: containing 
soluble ant igen (13), Previous experience has indicated %hati serological  
diagnoaia i s  more of ten  made when both H , I ,  and CF t e s t s  a re  cwried out 
r a t h e r  than e i t h e r  one (22). 

AvailablLits of Materials  and Information 

Diagnostic sera, anZIigsna and seed virusas have besn sank t o  spprax- 
irnately 100 labora tor ies  i n  t h e  Americas which callclaborate w i t h  t he  WO 
InBluen~a  Program. Other in te res ted  laborator lgs  a r e  urged t o  jo in  %ha 
n e ~ o r k  and o f f e r  t h e i r  assistmctra. A n y  campsten% laboratorgr ~$13,  be 
eupplied ma%csrials and information concerning ths laboratory aspeots of 
influenaa by t h e  Camber upon request, 

Dr, C, C. Daue~, fn tho  National Office of Vi3al. Statistics, 
Washiqton, eonducts t h e  I n f l u e n ~ a  Information OPfdce f o r  the  WWO Xnnusnzrs. 
Program i n  t h e  U, S,, and Dr, A, PI.- M Pagne, in t he  WHO off ices  a t  Geneva, 
Sdt eerland , coordinates the  world-wide program, Dr , Dauer publishes 
i n f  armation I n  t h e  weeMg Morbidity and E/lortaliLy Reports and should be 
contacted concerning pert inent  c l i n i c a l  and sp ideaa log ic  abservatians,  A 
companion paper under hia  authorship appears i n  t h i s  i s m e  

Current influenaa epidemics i n  the  Far East and sporadic outbreaks i n  
t h e  U, S, and elwewhere, are caused by viruses which are  type A, The anti-  
genic relaJGionships and other technica l  aspects of laboratory df agnssis and 
s t r a i n  study a r e  described i n  t h i .  report .  The new var ian ts  a re  suff i o i e n t l y  
d i f f e ren t  50 warrant inclusion i n  a new f o m 1 a  vaccine, Some of the 
problems concerned wi th  developing and t e s t ing  t h i s  vaccine a re  discussed, 
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Table 2 

Antibodg TiGera frarn Gmplsrnrtnt. Fkat;Son Tests 
Ni th  Sera from Recan%lr XnfgcSad HWBR* or  Perret~ 

Antigens 
Human Sera 

%cute Co~ramXehcmb ' 

A/~apm/305/57 
Allantalc f l u i d  
Membrane exbract 

ADenver/"ll/57 
Rllanhoic fluid 
Membrane extract 

AJPR8/34 
Allant o i c  f luf d 
Membrane extract 

s/GL/1739/54 
Allantaie fluid 
Elembrame extract 

- - - - - - - - -- 

*XnPeetions with atrains similar to AJDsnverhJ97, 



Table 3 

ComparaLiva Hernagglut i n i n  and C amplemen% Fixation 
Antigen Titers of' Allaatoio Fluids . 

Virus Strain CF Antigen 
TStessH 

* Reciprocal o f  highest di lu t ion  giving pasilive pattern tarst 
wi th  0 ~ 5 %  suspension 05 chicken erflhroc$tsa, 

.iHc Conven%ionaL t e s t s  using overnight incubation st 4' C and 
pooled serum from persons convalescent from A infect ions 
i n  March 1957 * 


