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A. ::.L\lLW I ~H[ ';~CHANICS or illfLU[;iZA c'LPVLILLAlJC[ 

rr(~ time to time it would soem appropriate to review the methods employed in the sur
veillance of influenza in the United States, and this portion of the Influenza

Disease Surveillance ?eport bri·ofly summarizes current techniques. 

Whereas, t~e clinical diagnosis of individual cases of influenza is quite difficult 
and requires laboratory confirmation, influenza epidemics usually are easily recog-
Il iZt'c]. T1lcse are heralded by abnormal increases in school and industrial absenteeism, 
occurrence of mUltiple clinical cases in the same epidemiologic unit (family, school, 
or industry), or oDservation of ~I, unusually large number of casc~ of f~brile res
riratory i llr,e:-;::; by a single clinician or group of clinicians. 

Althou/,:h rcpular dnd systemcltic morbidity (case) reporting of many communicable 
disea:3es hac; been established in the 52 h,al th jurisdictions of the United States (50 
StatF'~, the ::'istri ct of Colu;:,.bia, aIic~ Pu'"rto Pico), only 26 have established systems 
for rel cas'.'s of influenza-liye ill"" " Influenza moy·biditj statistics shoulc 
not be US(;,j to compare th'e, IT:agnituce of activity between two different areas, because 
the nature of tl.c disease reported varies from state to state and even from region to 
region within J state. Furthermore, an increasing number of reported cases may be as 
representative of increasing concern about an epidemic as of the actual amount of 
influenza withi~ the community. At best, morbidity reports are but an index of 
influenza activity. 

After the onset of an epidemic of febrile respiratory illness, there are usually 
inevitable delays in the recognition of the outbreak, reporting it to local health 
officers, to state epidemiologists, and in turn to the NatioTlal Communicable Disease 
Center (r;CJc). r;otwithstanding this tiDe lag, it has been possible to report out
breaks occurrin~ in one area to the responsible public health officials in adjacent 
and distant areas so that they may be alerted for similar outbreaks. 

A few areas in the United States have formal systems for detection of influenza epi
demics. These include monitoring of school absenteeism in representative co~munities, 
reporting of cases of respiratory illness seen i" college infirmaries, and serologic 
survf'Ys for thf, presence of inflU(~nza antibo:::ies. 

In th" United Statfcs, 122 cities with popUlations of lOO,()OO or greater, voluntarily 
:-;ub;;,it weekly reporL3 by postcard listing the total deJths, the primary pneumonia 
':keiths, aIld trv· illiluenza d,-,,,tL::: for the past week. TikSl' data are plotted against 
"expected" curves 'Which are projected for one-year inter ',"'!l,: on t:le :Ca.is of the pre
Cl:~ i ns ~ years' deaths. The" ex;:e ct ",d curve" i: pro j eo t e..1 ty a cc;mp IJ t er in acc ord
ance with the technique which has been described in the Morbidity and Mortality 
Weekly Peport (r1MWP), Volume 14, Number 1, ,January q, 1965. The "expected curve" is 
the cpntrcll featur" 0f all excess mortality system. Withoclt it, it is impossible to 
sa/11m ... ::1clnj' Jc.ath' ,1re In e:~ces". ,~, few p'pu1011:;::,red: in the L:nited States, ~'.lch 

cL ll,'w Yurk Cit/ ,I,,: the state clf Caiirnrni1, construct t~"oir OVID f.!xpect"-.l CU,.-"I'" and 
maint:Clin th,.oir OW!] (ceXCPSS mOr'tali tv ;:,raphs. 

k dc·aU,. ~)')m pneumonia ,mJ ir:fluenza follow the peak 
illterval"t ;-lj H·~eks. :hus, even though th", mortalitv ddt,} 



can be analyzed very quickly, excess mortality graphs reflect influenza activity which 
occurred 3-4 weeks previously. Furthermore, since small outbreaks of influenza A and 
outbreaks of influenza B generally do not produce excess mortality, one cannot depend 
UpOll this technique alone to document every influenza epidemic. Nonetheless, excess 
mortality is an excellent monitor of influenza activity. Comparison of mortality from 
year to year can be used to assess the severity and extent of an influenza epidemic. 

B. U.S. SURVEILLANCE SUMMARY 1 0 67-68 

Influenza A 

In the last week of October 1967, a marked increase in the occurrence of respiratory 
illness was observed by physicians of the Student Health Service at Western Michigan 
University in Kalamazoo. Influenza was suspected; and specimens for virus isolation 
and paired acute and convalescent sera were obtained by the Michigan State Health 
Department. Approximately 4 weeks later, on November 30, 1967, the Respiratory Virus 
Infections Unit, Virology Section, Laboratory Program, NCDC, received a call from the 
chief of the virus laboratory of the Michigan State Health Department. Although no 
virus had been isolated, the paired sera demonstrated the occurrence of influenza A 
infection. On the next day, the Florida state epidemiologist reported a presumptive 
outbreak of influenza in a school in North Miami. 

On Monday, December 4, 1967, the National Communicable Disease Center sent a telegram 
to all state epidemiologists informing them of the outbreaks in Michigan and Florida. 
Simultaneously letters were sent to all state health officers and laboratory directors 
describing the outbreaks in detail. Within a week, four other states had reported 
possible outbreaks of influenza. An epidemic curve by state is shown in Figure 1. 

Influenza activity had been predicted as likely to occur in the eastern part of the 
country, and the first spontaneous reports of influenza activity were from the 
eastern and central United States. States were contacted beginning in the eastern and 
central part of the country. In general, it took less than 2 weeks for a report of an 
outbreak to reach NCDC (Figure 3). States west of the Mississippi took signifi
cantly longer to report the occurrence of outbreaks than the eastern states. States 
in the west had not originally expected to have as much influenza activity as states 
in the east, and often obtained confirmation of influenza A before reporting it. In 
addition, reports from states in the east were solicited by NCDC before states in the 
west. It should be noted that with the exception of New England, the eastern states 
tended to be involved earlier than the western states and that influenza A activity, 
as assessed by the respective state epidemiologists, was more extensive in 
the east (Figure 2). 

When states reported suspected outbreaks of influenza to NCDC they were encouraged to 
document the actual occurrence of influenza by laboratory techniques. Figure ~ 

shows the delay between onset of outbreaks of influenza and laboratory documentation 
of influenza A activity in the 1967-68 epidemic. Included are 40 states in which 
documentation had been made by February 24, 1968. There was no significant differ
ence in delay of documentation between states east of the Mississippi and states west 
of the Mississippi. Furthermore, of the five states which documented influenza A 
activity within 2 weeks of onset of an epidemic, 4 of the 5 tested groups of unpaired 
sera. No state which used the technique of comparison of groups of unpaired sera 
required more than 2 weeks to make the diagnosis, even though the average delay in 
laboratory documentation was 4 weeks. 

By May 30, 1968, A2 viruses had been grown from specimens from 32 states,and diagnostic 
serologic rises in influenza A antibody had been obtained from specimens from 48 states 
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(all but Idaho and Nevada). Although excess mortality was first noted in New York 
City in the 50th week of 1967, it was not until the first week of 1968 that excess 
mortality was observed in any of the nine geographic divisions or in the country as 
a whole. The onset of excess mortality was observed 4 weeks after the first out
breaks (Michigan and Florida) were reported. Over the first 6 weeks of 1968, 
pneumonia-influenza mortaJity, total mortality, and mortality in the graun aged 65 
and over, demonstrated a sharp rise and fall (Figure 5). Only the Pacific Division 
did not demonstrate significant excess mortality (Figure 6). 

Continuous personal communication with the state epidemiologists and other interested 
persons was maintained throughout the course of the epidemic; in addition, weekly 
summaries of current influenza activity were presented in the MMWR (Volume 16, 
Nos. 48-52; Volume 17, Nos. 1-7). Daily reports of influenza activity by state, 
which were sent to the office of the Surgeon General, were also used as the basis of 
information for the press. 

Influenza B 

There were no confirmed outbreaks of influenza B in the United States in the 1967-68 
season (Figure 2). Single isolates of influenza B were reported from California and 
Hawaii. California, Hawaii, Michigan, Oregon, and Wisconsin each reported at lea t 
one diagnostic serology for influenza B. s 

SUMMARY 

In the winter of.1967-68, a major epidemic of A2 influenza occurred in the United 
States. Forty-slx states reported outbreaks of influenza-like illness. The extent 
of the outbre~ks of influenza was much greater in the eastern part of the country. 
Excess mortallt~ was seen throughout the month of January 1968 for the country as a 
whole and for elght of the nine geographic divisions. Excess mortality appeared 4-5 
weeks after the onset of outbreaks. 

lLangmuir, A. D., Epidemiology of ASl'an I f1 A' . n uenza, merlcan Revlew of Respiratory 
Diseases, ~:2-14, February 1961. 
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Figure I 

INFLUENZA ACTIVITY BY STATES 
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Figure 2 

DISTRIBUTION OF INFLUENZA A 
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Figure 3 

INTERVAL BETWEEN FIRST OCCURRENCE OF OUTBREAKS 

OF INFLUENZA-LIKE ILLNESS AND 

* OFFICIAL REPORT TO NCDC IN 45 STATES 
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Figure 4 

INTERVAL BETWEEN FIRST OCCURRENCE OF OUTBREAKS 

OF INFLUENZA-LIKE ILLNESS AND 

LABORATORY CONFIRMATION IN 40 STATES * 
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PNEUMONIA-INFLUENZA DEATHS IN 122 UNITED STATES CITIES 
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II. SPECIAL STATE PEPORTS 

A. Pennsylvania 

An institution for the aged in Pittsburgh (Allegheny County) reported approxi
mately 185 cases of influenza-like illness among its 215 residents. The illnesses 
began in late December 1967, peaked during the first week of January 1968, and 
subsided by mid-January. In the fall of 1967, 80-90 percent of the residents had 
received commercial influenza vaccine (polyvalent). Six influenza A2 viruses were 
isolated from a total of 10 specimens submitted from this outbreak to the 
Allegheny County Health Department Laboratory (Table 1). Vaccine effectiveness 
could not be measured in this outbreak, since there were not enough nonvaccinated 
persons to tell whether the attack rate would have been higher in the nonvac
cinated group than it was in the vaccinated group. Nonetheless, it is clear 
that an outbreak of A2 influenza was propagated in a popUlation which had been 
highly vaccinated. 

(Reported by: 
Division; and 
Department. ) 

Shirley E. Johnson, M.D., William G. Lord, D.V.M., Disease Control 
Joseph Sarandria, Director of Laboratories, Allegheny County Health 

TABLE 1 

Summary of Influenza Virus Isolations 
At an Institution for the Aged - Pittsburgh, Pa. 

PAllEN: VACCIllE HISTORY SERUM TITERS (CF) VIRUS 
NUMBER ACUTE CONVALESCENT ISOLATED 

1 lcc polyvalent vaccine Sept. '67 1:20 1:160 A2 

2 ~ cc polyvalent vaccine Oct. '67 1:5 1:160 A2 
~ cc II II Nov. '67 

3 None 1:5 1:20 A2 

4 lcc polyvalent vaccine Sept.'67 1: 20 1: 80 A2 

5 None 1:5 1:160 A2 

6 Unknown 1:5 1:320 A2 

B. Indiana 

An outbreak of disease clinically diagnosed as influenza occurred at a private 
boys' school in north central Indiana. The initial case was on November 29, 1967. 
Over the next 2~ weeks, 260 of the 890 students became ill (Figure 1). The 
students were in grades 9 through 12, and the disease appeared to affect all 
grades equally. 

Although no viruses were isolated from this outbreak, three of four serum pairs 
showed diagnostic rises in hemagglutination-inhibition antibody against influenza 
A2 antigens; there were no rises against influenza B antigens. 

(Reported by: A. L. Marshall, M.D., Director, Division of Communicable Disease 
Control, Indiana State Board of Health.) 
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C. Iowa 

Figure I 

INFLUENZA-LIKE ILLNESS, INDIANA 
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On December 4, 1967, the Iowa State Health Department was notified regarding high 
absenteeism in the Clarinda School System due to an acute febrile respiratory ill
ness. Members of the State Hygienic Laboratory and the State Department of Health 
obtained symptom histories, throat washings and swabs, and serologic specimens on 
approximately 40 patients on December 6, 1967. Convalescent sera were obtained 
2 weeks later. 

The clinical illness was characterized by fever between 100-104°F., cough, sore 
throat, coryza, headache, photophobia, and a tired feeling in the eyes. Many 
complained of dizziness, weakness, lethargy, chills, chest pain on coughing, and 
low backache. Gastrointestinal complaints and myalgia were minimal. Joint pain 
was absent. 

The epidemic occurred through the first 15 days of December. The extent of the 
illness can be estimated by examining absentee rates for the six schools which 
compose the Clarinda School System (Table 2). Peak absenteeism during the 
epidemic period was compared with the average daily absenteeism during the second 
9-week period of the previous school year (November 3, 1966-January 16, 1967). 
The high school and junior high school had the highest absentee rates with approxi
mately one-third of both schools absent at the peak. 
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[Jwin ii.LC'Tmette, [':.l!., Ph.~)., ('bief, 'iiral and rzickettsial Disease La~(Wiltory, 
Calif',cnia 'tate Department ur flJ.:Jlic 11"dlth; ami ·Hl CIS Officer.) 



III. I:JTIP~!f\.TTOlJAL SUMMARY 

A. July 1967-Jun~ 196~ 

I~E;pOY't s publis hed in t ht· World llfe·al th Organi zat ion Wee k 1 Y Epidemiologi cal R~cord 
form th~ basis for the 1467-68 International Influenza Summary (Table 1). Because 
of inherent differences in reportillg from country to country, these data can be 
expected to give only a general appraisal, and omissions,and minor inconsistencies 
may repres~nt as yet unputli~hed data or incomplete reports. 

TABLE 1 

International Influenza Summary July 1967-June 1968 

COUNTRY fIRST ESTIMATED LABORATORY PREDOMINANT 
RECOGNIZED EXTENT Of VIRUS TYPE 

OUTBREAK Isol. Serol. 
ArRICA: 

South Africa July 1967 Widespread A2 A A 
AMERICA: 

Argentina Oct. 1967 Isolated A2 A 
,Jamaica Nov. 1967 L;olated B B 
United Statf's Nov. 1'367 Widespread A2,B A, B A 
Canal Zone Jec. 1967 Regional A2 A 
Cdnada (Idc;tern) ,J an. 1968 Widespread A2 A A 
Chile Jiln. 1968 Widespread A A 
Canilda (Western) Apr. 1968 Regional A2,B A, B B, A 
Argentina 11ay 1968 Widespread A2 A 

A:';IA-()CEANIA: 
Hong Kong Aug. 1967 Isolated A2 A 
riji Oct. 1967 ? B B 
Jdpan Nov. 1967 Widespread A2 A A 
Taiwan Nov. 1967 Isolated B B 
,Japan 11dY 1968 Isolated B B B 
Australia June 1968 Widespread A2,B A 

EUROPE: 
Norway Nov. 1%7 Widespread A2 A A 
Denmark Dec. 1967 Widespread A A 
Italy Dec. 1967 Regional A2 A 
;;,therlands Dec. 1967 Widespread A2 A A 
United Kingri.()m Dec. 1967 Widespread A2 A A 
Finland ·Jan. 1968 Isolated A2 A 
Federal KLCpublic of 
Cermany ,Jan. 1968 Widespread A2 A A 

Creece Jan. 1968 R~gional A2 A 
Hungary ,T iln . 1968 Vlidespread A2 A, B A 
Sweden Jan. 1968 Isolated A A 
YU;;()c.lavia Jan. 1968 Regional A2 A A 

France Feb. 19613 Regional A2 P. A 
(;ermCln Democratic Rc'public Feb. 1908 Regional A2 A 
Switzerland feb. 1968 Widespread A2 A, B A 
P()rtugal Mar. 1968 Regional A2 A A 
FUIT:unia Mar. 1968 Isolated A2 A 

tb:,t .~)f trw illrlu"nzd .cen around the world during 1967-68 was A2(A::;iiln). S'j1JTh 
tdli:j ;:ad .m epi :"mic in ,July; Japan, the United Kingri..)m, and the L;~.it·c.~ tJ.t~ 

of America, all hdd large epidemics of A2 influenza in th~ late fall Clod early 
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winter; later many European countries had epidemics of A2 influenza; and in April 
and May there were epidemics in Chile and Argentina. 

During the past year, two occurrences of A2 influenza, 6 months apart, were 
observed in Argentina. The initial appearance consisted of isolated cases and the 
subsequent appearance was associated with widespread activity. 

Outbreaks of type E infillenza were reported from the Far East, Fiji, and Taiwan, 
in the fall of 1967. In the spring of 1968, some cases of B influenza were re
ported in Western Canada and In the Western part of the United States; and outbreaks 
of influenza B were reported in Japan. 

B. July 1968 - Present (Preliminary Report) 

About July 8, daily reported cases of influenza-like illness from government out
patient clinics in Hong Kong began to rise steadily. Arrangements were made to 
monitor 10 representative clinics throughout the colony at a time when there were 
still only 12 to 15 cases per day. The number of patients seeking medical atten
tion increased sharply during mid-July and reached a peak on the 25th and 26th 
when attendance at the 10 ",onitared clinics reached 500 to 600 persons daily. Dur
ing the weekend of July 27-28, additional clinics were established and existing 
clinics were kept open to render assistance. From material obtained in these 
clinics, the WHO Influenza Reference Laboratory in Hong Kong isolated well over 
100 influenza viruses. Five of these strains were sent to WHO World Influenza 
Center in London on July 17 for confirmation and further evaluation. 

Since mid-August influenza activity in Hong Kong has appeared to be on the wane, 
and clinic visits have declined. Estimates of the overall attack rate have varied 
from 15 to 30 percent. Approximately 30 percent of me staff of the American 
Consulate experienced influenza-like illness during the epidemic. An article in 
the South China Morning Post on ,July 25, 1968, estimated that between 10 and 20 
percent of~staff of the medical and health department of the Crown Colony had 
been affected. There is no available information on basic epidemiologic character
istics, such as age-specific attack rates, and similarly, there is very little 
information on the clinical characteristics of the illness. The disease has been 
labeled "mild" ri'IC:;t observers and "influenza deaths" have been few. Total mor-
tality figures available only through August 3 do not yet show significant excess 
mortality for Hong Kong, Kowloon, or the llew Territories. 

In mid-August, an outbreak of influenza-like illness began in olngapore, and the 
strains from this outbreak have been reported bj the WHn Horld Influenza Center to 
be similar to the Hong Kong strains. In the third week of August a large epidemic 
of influenza-like illness, apparently the largest since 1957, was observed 
Hi the Philippines. To date there is no laboratory confirnation of the etiology 
of this ou~break. Finally, an outbreak of influenza has been reported by the UPI 
from the Taipei area of Taiwan; a message has been received by WI10 that there is 
influenza-like illness in Indonesia, and another message has been received that 
there is no influenza-li~e illness at the moment in Thailand. 

It should be mentioned that outbreaks of influenza in April and May in Argentina, 
Chile, and the Easter Islands, outbreaks in South Africa in May, and outbreaks in 
Australia and New ~edland in ,Tune and July,all appear to have been caused by strains 
which differ only moderately fron the strains isolated ~n the U.S: ~as~ winter. 
The important question of whether outbreaks in places llke the ~hlll?p~nes and 
Indonesia are being caused by Hong Kong-like strains or by stralns.slmllar to those 
isolated in Australia is as yet unanswered. Furthermore, to date lnfluenza has 
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been reported only from areas which have not had major amounts of influenza A2 
activity for at least 2 years. ~0 far no outbreaks of influenza have been re
ported from Japan, which had d major epidemic of A2 in November 1967 through 
February 1968. 

IV. LABOP~TORY REPORT 

A. July 1967-June 1968 

Influenza A2 viruses were submitted to the International Influenza Center for the 
Americas from widely separated geographic areas including South and Central Ameri
ca, the United States and Canada, England, and Japan, during the 1967-68 influenza 
season. Some of these viruses were recovered in primary tissue culture;and some 
were recovered in chicken eggs, the system of choice. In both systems, however, 
the percent of successful isolations was low. Hemagglutinin titers of newly isolated 
strains were generally low. The avidity of most strains for specific antibody was 
moderate and they were not unusually sensitive to non-specific inhibitors in serum. 
Receptor destroying enzyme (RDE) treatment was satisfactory for removal of inhibi
tors. 

Analyses of strain relationship among viruses received for antigenic characteriza
tion were accompanished by reciprocal hemagglutination (HI) tests utilizing 
allantoic fluid antigens and strain -specific immune chicken sera treated with RDE. 
Similarity coefficients were calculated from geometric mean titers of duplicate HI 
tests by the formula of Archetti and Horsfall. 1 The coefficient of similarity 
between anv two strains in which at least one antiserum failed to inhibit the 
heterologous virus was recorded as indeterminate (i). 

Antigenic relationships among 10 influenza A2 strains isolated in the 19 F 7-68 sea
son and 7 type A viruses prevalent previously are compared in Table 1. ~he 

A2/New Jersey/l/67 and A2/Georgia/l/67 viruses were isolated at the end of the 
1966-67 seasons. With the exception of A2/Texas/2/68, A2/Tokyo/3/67, and 
A2/England/10/67, the A2 isolates fr'om the past season form a cluster of antigenic 
variants rather closely related to each other. All showed some antigenic drift 
away from the A2/Taiwan/l/64 strain,and for most strains there is evidence of 
some drift from the A2/Japan/170/62 strain as well. 

HI titers of 1967-58 viruses and their monospecific immune sera reacting with 
previously prevalent type A strains are given in ;'dble 2. A2/cJapan/305/57 anti
serum inhibited poorly the recent isolates, but antisera to A2 strains isolated 
since 1957 reacted well. Antisera to 1967-68 viruses were broadly reactive with 
all A2 strains. 

Two contemporary type B influenza strains, B/Taiwan/3/67 and B/Hawaii/l/58, were 
compared antigenically with previously prevalent strains. Similarity coefficients 
of type B strains in Table 3 indicate both 1967-68 strains are similar to the cur
rent vaccine strain, B/Massachusetts/3/66, but vary in their relationships to B 
viruses isolated in previous years. B/Taiwan/3/67 is rather close to 1962 and 1965 
variants whereas B/Hawaii/l/68, like B/Massachusetts/3/66, has moved away from the 
earlier strains. 

Reciprocal HI titers of influenza B strains and their monospecific antisera are 
given in Table 4. The 1967-68 viruses appear to be less avid than B/Massachusetts/-
3/66 but this may be due to differences in egg passage levels. 
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Table 1 

Strain Relationships' of Type A Influenza Viruses 
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Hemagglutination Inhibition: Type A Influenza Viruses* 
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Table3 

Strain Relationships' of Type B Influenza Viruses 
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B. July 1968 - Present 

Two of five viruses isolated during the recent influenza outbreak in Hong Kong 
arid seDt to the International Influenza Center by Dr. W. K. Chang, National 
Influenza Center, University of Ilong Kong, were examined b; reciprocal 
hemagglutination-inhibition tests. Si~i16rity coefficients for Hong Kong/l and 
lIong Kong/8 with earlier A2 strains indicate a magnitude of dissimilarity which 
has not been previously observed within this subtype (Table 5). Similarity 
coefficients for all virus pairs could not be determined (i) because of the 
poor reactivity of many strain specific antisera with the Hong Kong/l and 
Hong Kong/8 antigens. Nevertheless, these isolates were still classified as 
influenza A2 viruses. All five isolates were readily identified with the WHO 
reference A2 polyvalent antisera; and antisera produced against both Hong Kong/l 
and Hong Kong/8 strains clearly demonstrated an antigenic relationship with the 
earlier A2 viruses (Table 6). These results confirm the findings of the World 
Influenza Centre in London. 2 fhe Hong Kong viruses represent a major antigenic 
drift and identification may not be possible using specific antisera produced 
against earlier A2 reference strains. 

Qf additional interest regarding these new isolates is a low level reciprocal 
cross with A/Equi-2 strains found in the NCDC laboratories. While a "one way" 
antigenic relationship with equine strains has been suggested in the past3 , this 
is the first report of a reciprocal cross. Confirmation of these findings by 
neutralization tests is under way. 

Further indication of the magnitude of antigenic difference between the Hong Kong 
isolates and the previous influenza A2 strains4 may be seen in the patterns of 
antibody response from confirmed cases of influenza occurring during the 1967-68 
outbreak in the United States and from persons recently vaccinated. Table 7 
shows the results of hemagglutination-inhibition (HI) tests with paired sera from 
four such groups: 

Group I consists of acute and convalescent serum pairs from persons 
(ages 4-75) with a laboratory confirmed diagnosis of influenza during 
1967-68. 

Group II consisted of pre- and post-vaccine serum pairs from healthy prison 
volunteers who received a single dose of the 1967-68 commercial polyvalent 
vaccine. 

Group III consists of pre- and post-vaccine serum pairs from elderly persons 
(ages 70-74) who received 2 doses of commercial bivalent vaccine. 

Group IV consisted of prison volunteers receiving 3600 CCA units of purified 
A2/Japan/305/57 vaccine. 

Group I convalescent sera showed a high geometric mean (GM) titer to 
A2/Japan/170/62, one of the two A2 strains in the current vaccine; and all 
serum pairs responded with a fourfold or greater rise. Similar results, 
although with somewhat lower GM titers, were obtained with A2/Georgia/19/67, 
the strain representing isolates from the 1967-68 influenza outbreak in the 
United States. A significant response was also noted with A2/Tokyo/3/67 which 
is somewhat different antigenicallv from either of the above viruses and is 
similar to isolates from the current outbreaks in Australia, New Zealand, and 
South Africa. However, antibody response to the Hong Kong strain was consider
ably lower. GM titers of the convalescent sera were <10 and only 19 percent of 
the serum pairs showed a fourfold or greater increase in titer. The response 
of the vaccinees in Group II was quite low for all strains, including 
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A2/Tapan/170/02. While the individuals in Group III and Group IV ~lae 'C'?:cellent 
responses to the vaccine strains, their response to the Hong Kong strain was not 
appreciably increased over that of Group II. 

Homotypic and heterotypic antibody responses of vaCClnees depend both on the 
potency of the vaccine ane the age and prior influenza experience of the recipi
ent. ~his is also true to some extent for individuals recovering from the 
natural disease. While serum antibody titers are only indirectly related to 
~rotection, individuals demonstrating peak heterotypic antibody titers following 
i~munization or natural disease would be considered at lowest risk of infection. 
The antibody responses in all four groups measured with the Hong Kong antigen 
Jre minimal. 

The results with human sera confirm the previous findings based on reciprocal 
HI tests with monospecific animal sera. The Hong Kong/B/oB strain represents a 
considerable antigenic change from earlier A2 influenza isolates. 

Few laboratories have had extensive experience in the isolation of the Hong 
Kong-like virus, but reports to date, in striking contrast to recent years, sug
gest that virus may be readily isolated in primary rhesus monkey kidney as well as 
embryonated eggs. 

lArchetti, Atilo & Horsfall, frank L. Jr.: Persistent Antigenic Variation of Influenza 
A viruses after Incomplete t;eutralization in ovo with Heterologous Immune Serum, 
,J. Exp. [,jed. 92:441,1950. 

2WHO Weekly Epidemiological Record ~:33, August 10, 1968. 

3Davenport, Fred M. et al.: Further Observations on the Significance of A/Equine-2/63 
Antibodies in Man, J. Exp. [,led. 126:1049, 1967. 

4:;~tion~1 Communicable Disease Center. Morbidity and Mortalitv heek1y Report, 
Jl~~~ 17, ~umber 33, August 11, 1968. 
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Table 7 

HI Antibody Titers to Hong Kong 8 68 and Selected Influenza Virus Strains With 

Paired Sera From Persons III With Influenza During Winter 1967-68 (Group I). 

From Persons Vaccinated With the 1967-68 Commercial Vaccine (Group II and III), 

and From Persons Receiving 3600 CCA Units of A2 Japan 30557 Vaccine (Group IV)_ 
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V. A METHOD FOR RAPID DIAGNOSIS OF INFLUENZA OUTBREAKS 

Two principal procedures are available to establish the occurrence of influenza: 
isolation of the virus and a rise in titer of influenza antibody between acute and 
convalescent serum specimens. 

The importance of isolation of influenza viruses cannot be overstressed. Only when 
a virus has been isolated during an outbreak can the type of influenza virus causing 
the outbreak and its relationship to previous ones be established with certainty. 
Even though multiple virus isolates obtained from the same epidemic will undoubtedly 
confirm that the epidemic is caused by a specific influenza virus. virus isolation is 
neither a convenient nor practical means of laboratory documentation of epidemics. 
Often. laboratories spend time working on improperly collected and poorly handled 
specimens. Theoretically. it should be possible to isolate and identify an influenza 
virus in as little as 48 hours; but. in practice it may take a week or more before 
an isolate is identified; multiple blind passages of virus may be required before an 
isolation is made. Finally. it is much easier to demonstrate a diagnostic rise in 
antibody than it is to isolate a virus from a single infected person. 

Serologic diagnosis of influenza infection is most readily made by the hemagglutination
inhibition (HI) or by complement-fixation (CF) tests. CF or HI tests can be run within 
a 24-hour period; however, there is considerable time lag in making a serologic diag
nosis since collection of acute and convalescent sera from the same individual takes 
2 to 3 weeks. To minimize this time lag, a number of investigatorsl ,2,3 have compared 
groups of acute and convalescent sera taken from one epidemic, but from different 
persons. 

By the time the presence of an epidemic has been established, there are usually a num
ber of individuals in the community who are already convalescent from the illness, 
while a number of other persons are in the early acute stages. At one point in time. 
10 or more acute specimens and 10 or more convalescent specimens can easily be 
collected. Since influenza antibody levels vary by age and by influenza vaccination 
status, the acute and convalescent groups should be equivalent with respect to age 
and preferably consist of unvaccinated individuals. 

The same serologic test (CF or HI) is performed in a single run on each of the sera 
in each of the groups. Geometric mean titers are then calculated for the acute and 
the convalescent groups. Although for any single individual a fourfold rise in titer 
constitutes a diagnostic rise, a fourfold rise in geometric mean titer is clearly too 
stringent a criterion for documentation of an epidemic: for instance. if 6 of 10 
persons involved in the same outbreak had exactly a fourfold rise in influenza anti
body and the remaining 4 had no rise, one would not hesitate in making the diagnosis 
of an influenza outbreak even though the geometric mean titer rise for the group of 
10 was less than fourfold. 

Table 1 shows both CF and HI titers obtained on groups of acute and convalescent sera 
in an outbreak of influenza B in Pinal County, Arizona. in 1967. Both by CF and HI tests. 
the geometric mean titer of the convalescent group is higher than that of the acute 
group. One may then ask, "Is the geometric mean titer of the convalescent group 
statistically significantly higher than that of the acute group?" 

For purposes of illustration. Table 2 shows a statistical analysis of acute and con
valescent HI titers to B/Maryland/l/59. Columns 1 and 3 list the acute and convales
cent titers for two random samples of patients; the corresponding log titers to the 
base 10 are shown in Columns 2 and 4. Because of the marked non-normality of titer 
data, it is necessary to analyze log titers rather than the titers themselves whenever 
a comparison between means is desired. A conventional Student's t test is then per
formed on the log titers as described (page 25). 
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TABLE 1 

Titers of 9 Acutely III Persons and 9 Convalescents 
Against Influenza B/~1aryland/l/59 
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TABLE 2 

Analysis of Hemagglutination Inhibition Titers 
(Unpaired Acute and Convalescent Phase Sera) 

(2) (3) (4) 
Acute x=loglO (Acute) Convalescent y=log10 (Convalescent) 

10 1. 00000 
80 1. 90309 
20 1.30103 
1D 1.00000 

< 10(=5) .69897 
20 1.30103 
10 1.00000 
20 1.30103 
20 1.30103 

LX = 10.80618 

x - Zx 10.80618 = L.20069 
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10 
40 
80 
10 
40 
20 

160 
40 

160 

n 

1.00000 
1. 60206 
1.90309 
1. 00000 
1. 60206 
1. 30103 
2.20412 
1.60206 
2.20412 

LX = 14.41854 

= 14.41854 = 1.60206 
9 

24.73S51 
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The average acute and convalescent log HI titers to B/Md. were found to be x = 1.20069 

anJ - = 1. 0)206, respectively. f..s shown above, the sample variances of the two log 

titer samples are given by sx 2 = .11327 and Sy2 = .20389. To compare the acute and 
convalescent geometric ~ean titers, the usual t statistic is computed, where 

t = x - y 
s /1 + 1 

p V-
nx ny 

sp~is the pooled standard deviation and is the square root of the weighted average of 
sx L and sy2; that is, 

- 1.( ) 2 ( 1) 2 sp V/( nx-l Sx + ny- Sy 

nx 

yfc9-l) ( .11327)+ (9-1)( .20389) 

9 + 9 - 2 

.39822 

where nx ane ny are the number of acute and convalescent titers, respectively. For 
the Pinal County data, 

t = 1.20069-1.60206 
(.39822)/!+! 

V 9 9 

-.40137 = -2.14 

.18772 

and there are nx + ny - 2 = 16 degrees of freedom. 

P;e tabulated value of the t statistic for 16 degrees of freedom is 2.120 at the 
P=0.05 level and is 2.583 at the P=0.02 level. Since the absolute value of t for the 
Pinal County data (2.14) is greater than 2.12, the null hypothesis, that the true 
geometric mean acute and convalescent HI titers are the same, can be rejected at the 
P=O. 05 level. This is strong presumptive evidence of an influenza B outbreak in Pinal 
County. 

Therefore, a diagnosis can be made within 24 to 48 hours of the time when the outbreak 
is first investigated. In one quick trip not only can acute specimens, which will 
form the basis for a definitive diagnosis, be collected, but also a type-specific 
working diagnosis can be made. Care must be taken that the acutely-ill and convales
cent persons have (and have had) the same illness. 

The comparison ot acute and convalescent sera by this technique can apply to most epi
demic illnesses for which a diagnosis can be made serologically. One is comparing the 
most susceptible persons in the popUlation (the acutely ill group) with the most resis
tant members of the popUlation (the convalescent group). In some instances, when acute 
specimens are not available one may be tempted to compare persons who did not become 
ill with persons who are convalescent. This may be p')ssible; however, persons who did 
not become ill, may have had pre-existing high titers and not have become ill because 
th,'y were already immune to the agent. In this event the "not ill" group will have 
a high geometric mean titer and will not differ significantly from the convalescents. 

In the surveillance summary it was noted that in 1967-68 four of the five states which 
obtained laboratory documentation from an influenza outbreak within 2 weeks of onset 
compared acute and convalescent groups. With the ever-increasing emphasis on prophy
laxis and treatment of viral infections, rapid diagnosis is becoming exceedingly 
important. Comparison of matched groups of acute and convalescent sera is presently 
a rewarding ~ethod for rapid diagnosis of influenza epidemics. 

IMiJ stone, ,J. J!., et al.: 1945 Influenza B Epidemic in the Pacific Area, t-:ili tary 
. Curgeon, Derecber 1946. 
2Gr ist, N.R., et al.: Rapid Serological Diagnosis of an Outbreak of Influenza, 

Brit. Med. J. l:5249, August 12, 1961. 
::at_onal Communicable Disease Center, Influenza-Res~iratory Jisease Surveillance 

7CI,())t, no. 8:2, ,Tune 30, 196G. 

25 



VI, RECOMMENDATION OF THE PUBLIC HEALTH SERVICE 
ADVISORY COMMITTEE ON IMMUNIZATION PRACTICES 

INFLUENZA VACCINES - 1968-69 

RATIONALE FOR SELECTIVE USE 
OF INFLUENZA VACCINE 

Prl'\l'llliut1 of int'llj\'nl:l In rhf' ~\'nt'ral pOplJlalioll 

thro\]!!h rOlltlne \;l('('ll1;tlj(lll. ;lltho\!f!h p,'rh:lp-- a ~();d for 

1tJi' fll!un'. i- nn( pn·.- P T111.' pu..;-..:jhlp, T\\() PI' (h,' lilllilin!! 

f:\('lor- :\[,' thaI infl\]{'nl.;I ()('('ur...; at intl1r\ al:- and In pat~ 

I"rn, "hi,'\' "r,· ()nh 1<r"adhl'l"'dll'l:dd,' and Ih"l Infllll·n!.a 

\;l('('int·"; ;\rp not \pl ('{)n~pl.·t!'l~ adaprald'l Itl rl'!!uJar. 

\ ... id('~pri'ad Ii>". Th,'r" ('Il!,r'~lUI'- to \\1' :. -.Hlnd ha-l-. 

ho,,\p\t'r. for r"('{)f~:plpndln!! selective 11-+' (If influI'Il/(l 

\ (l,(Tllli' Th,' rational" f()r -(']I"'ll\I' ll-P I" I!a-..:pd on ('har· 

;}('it'ri, ..... , j('-.. of thl' di-":i':\-f'. it .... t'piti"11110]()!!: and \ irnl()!!:-. 

and thl' ,'ffi{,(H'~ of \ :l.l'l'llll· ..... 

Infll[('n/:l i- " ,tel'IH'r:llh l!ltld "PI<il'll1i .. Illnl'-- whi('h 

apf)(lar~ ppr)(Hi!(·all,\. 11.-- p;ll1l'rn of n'('urr!'n(',''''; pro\ id('-.: a 

ha--.i...: for ~'-I'arl~ fOfl'(, (1 . ...:1.""': l~p(' \ "PHj!'l11ic..; occur at ~-;) 

:l'ar intl'nal-, and t:pl' B '·p"ll'n" .. -, at ;',-Ii : par inll'nal." 

ppriodi .. it: i- Ihought 10 CI',lllt from antl,tel·ni .. \ anation, 

in thp Pf('\ al,'nl influpnza \ iru-p, and ,-hll't, in thl' balan('p 

of 'Uo'("'PllblP,- and immunp- in the population, Thp rpla

ti\(' 'H'('Un",: of infillpnz:l forf'('a-t, dqH'nd.- on thp px

lpnt of rp(,pnf ppidpmic . ...: and rh(' antigpni(' chang('~ in 

influpnza \ iru:--;~l~. 

.\Ithough our b,,,t a\ailabl(' p"'\l'nti\p, of influenza, 

inaCli\'atpd \accinp:--- tUP among thp ipa:-;t :-:ati:--;fal'tory im

munizing agPIlt..; in gpnpral u . ...:p {oda~·. Th('~' ha\'(' oftpn 

Ill'l'n marginall,\ df('('ti\(', off"cing rathPr brief period,,, of 

protP('tion, Th,': al,o produ('p lo('al and ,~.-tpmi(' r('al'

tlon- with rt'lati\ph hu!h frl'qupn('~', Puhlil' health rl'('o[l\

ITll'ndation,- in rp,'pnt :par' h:l\p al'kn()wledgpd the~e limi

tatIOn, and h:np PIH'ouragl'ri onl~ "plp('ti\(' Influl'nza 

\ accination. 

Oldpr and chr()nl .. all~ til indi\ idual, In thp population 

arl' l''''''ntiall: til<' onl,\ on", who h:l\p an:' ri,k of ,priou, 

('omplil'ation" or fatality from influl'nza, Thprdorl', annual 

tnflu('nz:l \ :l('('ination ha, h('('n rpl'OIllIllPnd('d for thpm 

whill' not hplng rPI'onHl1pnd.'d for the pntire population, 

\Ihl'n epidpllli .. influl'nza i" forp('a,t, "w('ination pro

gram' might rp:l,onahly hI' p'tendpd Ill'~ond thp high rick 

group~ to tho . ..;p pr<)\iding p . ...:~pntial community ~ef\i('p~. 

Othpr\\i,p, largp-"l'all' \ a('l'ination program" arp not no\\ 

"arrantprl and ~h()uld not t akp prp(,pdpn('p o\pr puhlil' 

h,>alth :",ti\ itip,- of alr"ad~ ,',tahli,h,'d importan(' .. , 

Thl' follo\"ng I'ro,ppl'tll> for influI'nza in 1 gf)~-f)g in

('Iud." a dl'-('ripllon of \a('('ilw> "hil'h "ill 1)(' :nailahlp 

and gpnPral rp('()ll1nwndationc for limitl'd inflttpnza \ a('('i

naliun. 

INFLUENZA PROSPECTUS - 1968-69 - UNITED STATES 
During Ihp latl' fall and \\intl'r of lnti7-6~, all but four 

:'tat .. , - Orpgon, California, Idaho, and \'(,\:lda - rl'I)(>rtPd 

(Julilrp:d,- of Infilll'nZa-llkp illlll"" \ -harp ""TI':!-p In 

pr1t'U!lllHlia-inf\\I(,Tlza dpath:-: o('('urn·d c(llrH'id~'ntall,\ ITl 

~·i£..dl! ()f tlu' !lint' !!pographi,' dl\ i--ion:- of {hp rniti'd ~{afl'< 

thl' Pacific Di\ i...:jon \\ (1< thl' on!.' ('\c('ption, 

Fort,\ :""IratI'> ('onfirlll('d infllP'nza \:! il\ laiJur:ltor,\ 

pr(){,pc\llrp>, \,iral <train< rp{'o\i'rt'd durin!! 1!1t;7-ti'o.., r+'I'i:til1 

In till' te"npr:!1 f:llllih of I~l)(' ,\:2 I tru-," Idp'lIlf,,'d Ilmld

\~idt' .... in('p 1!):11. hut :-:how a r11()<if'rat(· antl!,!pnl(' <hirt frorl] 

-train,...., j .... uial(·d III r"('fOnt .'-par--. 

\" ()ulilrpak, of '-'Ill' B infllH'nza 1\I'r(' r('pml"d In 11\1' 

nitI'd :-;talp-..: in l\H;;-!i"'-., Thl' ('()Unlr." \a<t t'\pt'ril'lll'pci 

1\1'" B infll"'nla I'pld,'rni('- in l!lIi:,-lili (Ea.-I) alid 1!lIiti-li7 

(\\('>1), :"-tral!l- ()f (:P" B \ irll ..... rl'('O\ "rpd in ottn'r ar(·,I. ..... (d' 

the' \\orld (}\('r 1!1I' pa, .... t :"l'ar art· ;Inrlgt'ni('all~ .-iJ1l1iar to 

tho--" idl'ntlt'i('d in (hl' {'nl(pd ~lat\'< in 1 Hti:, tii. 

In \ i('" of influpnza'- p,'ri()di(,It.\, litll" or no \~ 

influI'nza 1- ""p<'('Il'd 10 o('('ur in tl,,· I'nill·d :->tal(', during 

trw 1 !lor--li!) "pa,on, ""'''pt po,-_ihh on till' P:\('ifi(' (,,,a,!. 

:-'('atll'rpd t~rlP B inflllf'nl.a l1la: I,,· ,,,<'pn, Ilul 11.- total ("

tpnt ,hould hp minimal. 

INFLUENZA VIRUSES AND VACCINES 
Formulation of ('urrpnt influ('nza \a''I'lnp- 1- rf'\i .. "pd 

annually h~ thp Di\i,-ion of Biologi(',> :'Iandard" \ational 

In,titutp," of IIpalth, and ('hangp, af(' mad(' whpn ,-ignifi

cant ;-.;hift~ ha\ P ()('l'urrpd in lht' antigpni(' charal'teri:---tic:-: 

of pr('\alpnt \irll,-"" Thi, ,,'gular rPlipw i, ",,,'nlial. 

~in('p \ac{'inp ('ffpcri\pnp:-: . ...; dpp('nd~ primarjl~- on thl' anti

gpni('iry of ('olllpOntlnt \ iru~p...; and on hov. ~imilar thp: 

arp to \ iru><\...; o(,curring in rhp ('ommunity, 

Optimally ('(m,-;titutpd influpnza \ :I('('ill!', h:i\l' a('hi(,\pd 

tiO pprcpnt or gr('atpr protP('tion again~t thl' -;an1<' or ('10'1'1: 

relau"d \iral :-:train~, HowP\pr. \a{'('inp .... in gpn!'rai ('i\ilian 

u,p ofti'n h:i\p not appparpd to ,\('hi,,\p thi, dpgr"" of 

prot p('t ion, 

Anothpr importanl fa(,[or in \ ,\l'l'ln(' l'ff,'('li\('n('-- i, 

thp amount of antigpn admini,tPrl'd, In an altpmpt to mini

miz" th" frpqup~(': of local and -;:',tPrni(' rpa('tion.- a">o('i

atprl with influpnza \:l('('inp-;, [h .. Di\i-;ion of Biologi('" 

:-'tandard-; p,tabli.>h"d a limit of GOO chi('k ('pll agglutinatinte 

(CC,-\) unil,' of antlgpn pl'r adult do,(' of \ a('('inp for 

('I \-i 1 i an ll~('. 

Limitpri quanliti." of a nl'\\, highl: purifipd \ a, ... il1l' 

of hi\ alplll formulation al-;o with 6t1t1 (,C,\ unit,'''. \\('rp 

ll,-;pd in l\Hl7-fl~, Thi- ""'('inf', whi('h ('ontain" >uiJ>[an

tiall~ 1('-;-; non-\iral matPfial than th(· r"gular \a('('ln('-, 

cau:-,pd ff'\·.;{·r ~P\ prp rpa('tion~. 

INFLUENZA SURVEILLANCE 
It "hould f)p pmpha.,;zprl Ihal dp('i-inn,-; on formula

fion:-; of influ('nzu \a('{'inp> and rl'('omnH'noation:-: for thpir 

U, S DEPARTMENT OF ilEAL Til, EDUC ATIO!>;, AND WELF ARE, PUBLIC HEALTH SER\}C E 

Hpalth Services and Mental Health Administration, National Communlc.lhle [)Ispase Cf'n!pr 



SUPPLEMENTARY 

RECOMMENDATION OF THE PUBLIC HEALTH SERVICE ADVISORY 
COMMITTEE ON IMMUNIZATION PRACTICES 

1i1:1 1)/1 ,I.,'I,/I,',-///I"r ,;, /,(11;,,,, 

r(yl/rrh/I~; i/,jl'I,'IJ:"I/ ;//,{IIIiI/;:: 

pri/I// d /!'()/!{ tll/' l!()r6idil.'l fJ/jl! Unr/(;!i!y W('(kl y /{I'pr;t.' , 

Itl'!'k f:nr/ill!J .-II1:/I/S/ .;'/, J.IU;S.) 

il'l lirl /, /ill ji'l II;: 101,. (// I -

rol'/III.' j 7', \ 'illi lJI' ," ):~. 

INFLUENZA - 1968-69 

In .lui, I!lii'. an oUlliff'a, "f infl!,,'n!a \~ lIa.- Ct'

port('d from Hon!.! K()!lu. th{' l:tr!!t'.-t olltilr('ak In that ari'a 

,..;iTl<'P In;)7. \lthou!2:h :-:train:-: of inflllPnl.<l \'iru:-: from {hi~ 

outhrpah. (T{),-.;.<...:-rp:t{'t to . ...;011](' ('\lenl \\"ith ,o.;OIlH' prp\ iou .... 

.\~ .-train.-, th(',\ do :--ho\\ ,! rnarkl'd anti!!('ni(' chang!' frolll 

prp\ IUll.- -..:(ralrl_-. :--imilar i lru . ....:(':--- \\(,rI' :-:lIh:-:('qlJl'ntl~' i:-:o

latl'd frolll tin OLJ(hri'ah in :"'-rll!.!apor('. 

Th"-,, d"II'I"p",!'nl- hal.' I"d 10 a rl'-apprai'al of 1111' 

influ('11Za pr{),-p!'(-tll-- fur rht, l-nil('d :-:la\p- and th(' follo\\

int! ri'('(Jllir,:pnlj~i1iun- (}j[ rh!\ lJ-p ()f influt'n/;t \;weillt', 

INFLUENZA VIRUSES AND VACCINE FORMULATION 

Th(' ('on/illlll.r! (,II:II1,I!I' ill <l1l/je('lli\' chara{·(·ri--ric . .....: 

()f influ(\fl/a \ ;rll.-t':- i -(ll;lfl'lj ()\ ('r th(· ,\I';[r'-' i ....... \\i'11 r{\('u!!

ni/yd. \lin()r \ :!ri:lfi()I1.- (){'('ur ili::I()-1 ~I'(lrl.'. \ltijor anli

!,!('l1j( .-Ilift- ()('('llr irlfrl·(jIJ(l[1rl.'. \\/:1'/1 rhi'.' (jl). Iflt'.' il::I.' 

produ('p wid('-prl'ad di"":(lU-':i'. ;1- ill 1\1:)7 \\h('!l rh,· \.) 

(\:--i<1n) :-train . ...: fir-! apPp:lf(·d. '1'1;,>1'1' 11:(\ t' :11.--0 h"('11 

lTl . ...;/all{'(':-' \d)('n a 111:l.ior ('h:IIli!(' III 1111' \ irll'- lIa- not n'

. ....:IJi(pd III "pidl'lni(':- .. ....;\J(·IJ :1.-': 11](' initial npp('aran('(l of 

1111' \1 ,Iraln' ill 1\11,. 

11 i:- f('lt (h,\( (h(' pfP:--('nt ('h:lIH!1' in lh(' inf'lUt'nz:l 

\ In:,,,,: in,T('a:-i'- II!!' pf()hahilil,\ that iIlI'IIH'IlZ;t \:..: will 

uccur i'\({·Il--.j\{\I.' III tilt, l-r:ill'd ~t;l!{'- ill Ill!' l!Hi:--.-!;!) 

:-("I"':()Il. 

\- pr!'\ j(ll!-I.' tnr!'l·:l-l. -(·;tfll'r,·d l.\-PI' B influl'llza 

n; :1.' \) (' ,- {' ('~; . 

II i- (lnl.\ lhr(lIJ~!, 1~:1\'1:-;\(, -lJrll'ill;It1CI\ II::J! IlIl' (fIll' 

p\((,llt of till' rli-'(',t-" \\ill I,I rI,'II·rTlin('(1. 

Pr()r"crilJ1J thr(lll~f, \ iWi'ill:di{)n dl'P('lld- 11()lh up{)n !III' 

an(l~pnl(' -ill:ililrit.' ()f 111\· \:I<·(,irw -lr:lill tIl il:l' \irl!

prl'\:ill'll( ill 11\(, (·OJ1l1t_tillil." :!Ilrl iJ)l()Tl 11~1' ,II' (lUll! !)f :llltl!,!('ll 

adrnini,-.:(('r('d. InflIWIlZ;\ \:t('(·ill!'-. lInd{'r ()ptirnal l'()Jlrli

(IOIL--. 11:\\(, ,wili{'\('d f;O P{,f('(>llt or L~:r(,ilt('r pro({'('ll()n. 

\\1]('11 \:.! inl']IJ('Il/<l \ 11'11:- apIH';!1·(,rl in 111(' I nilI'd ~lat(·:- in 

1!l:,7. \:t("('111('- {,Ollfili:l[!1,;": (Inl.' \~ i!1l1i!!E'1l ,[!i1\P \ ('r.\ li(ll(' 

pro( ('I'll; H'. 

1.1111 11'\11.- or illl(ih()di!':- :l!!ilill-l 1)](' ('IIlTI'llt --.lr:!irl 

(\:! 1I()1l!! l\()n;..: t; ..... ) (';111 Ill' dl'~l':()l1,-tratl,d In Ihi' ,-I'r<l oj 

rbi' fH'r-un- 1\i1() Ii:ld d()l'I:' 'nJt,d inl']lll·nl.:1 dllrlll~ thl' P;:-! 

irlrilH'rl/:l \'pid,'[)',i\·. :---iil,il ir (d)-t·n :lti(Hl- ha\ I' 1)(\1'11 rnildl' 

in !!n)IJp.-- of l)('r-{l!1-- \;J('('ill:llt,d \\i!/i II]!' 1'\lfr('ll11> :i\ail

;d)l(' {'Otlllll('lTiill \:I{'("ill1''-':. ('\lITI'nl \i1('('inl'- tll:\.' pr()\\dt' 

(Jill.' lilliitt'd pr()(('<"li()fI i1~alll-l \:..: lIoll!! I\(lTli,! (j"'. Bi'(l('r 

prOlf'('liull aL':ain:--:l .-\:..: Hont!: Kong fi:-" \\ill rt'ijl!ir(' :J nt'\\l.\ 

fOfl1lu!atPd \'ac('in('. 

Thf' d\'\ \']opnH'nl and manufaclurl' of a mono\ all>llt 

infltj\'nl.il \il(Tin\' c()nlaining a Hon!! I\OIl!! --triiin \\ill (nh,' 

a ('oll,-irJ('rahl(' period of tln~I'. and olll., ;1 IIP:itl,d nIH;:!)!'r 

of do'!'.' II ill ill' initialh :iI ailalil.,. 

RECOMMENDATIONS FOR VACCINE USE* 

It j,- 1/]('fi'(Ort' fi'('omn]('ndl'(/ (h,ll 1·lnTI·nll.' ,\\ailahl" 

hi\:tII'l1! and p()i.'\alt'llt infllH'llz:( \,wcinl' \)(' ,!!i"'1l (l1l1.' 

t() p .. r-p!1- a! hi!!ill',-t rl-h ()f r lunall!.' Of --i'\I'rl' l't)~!IPII

('illion,- ,1-';\ r(',-.:ult ()f influt'[1/a. \\hl'l1 11:(111)\:1Ii'111 \<1('("1111' 

1)('('()I1H'-': ;J\ailahlt' (hI' --,P1J(' !!r(}up- -IiolJld 1)(, \;!l'I'lr::tll'd 

OJ' rt'\;JC('IIl:lli,rJ \\ilb it. Hii!h-ri--k L!TOllp:- irwiud,' 111'1'-'011-

\\ilh ('hrolli(' illllt· .... --I',- ;t,- dpflllf'd IIplo\\ and i.11 pl'r--(}ll

in lh., uld.'r :lg(' ~r()1Jjl: 

Chronically III: 

P('r--()ll- of all :l!!('- 1\ h() .--lIffl'r fr(JI'1 chreJ!li(" til·llil·ll:J!

illl': di-':('(l.:--:(':--. incilldinl': ('ardi()\ :l-.:('ular. jlulr':10Tl:1r.'. 

rl'Il:lI. ()r 1l1P(:d)()li(' d·l-.:ordl'r.--: 

1) patipll(,-' \\ith r/II'llr)l:lli(' jll':!r! di-t'a-p, t' .... pt,'·j,dl.\ 

\\ it It 11\ i (ral :- t (' no -' i,~: 

:.!) P:lli{'llt,-.: \\llh ,"'1]('11 {'arrli()\a--('ular di-.:ord{'r_- (\'" 

art I'ri():-l' i t'n)! it' hl'art di ,-I'il,-I' and It> jl('rtl'!!-I Of!. 

1'-p{'{"i:tI!> -.hu\\inL! .'\ Irlt'TlC!' of fr,\Tlk ur ill('ipil'l]( 

i';lrrji:I(' in-Ilffi('il'IlI',': 

Ilr()fll'lli('('r,l-i -. jlljll',{)!;:lr.' fih!'ll- )IIII!lI()[;:!r.\ I'" 

pl1\-.('r];:I. or plIll'I(l1 1 ;tr.\ (IJiH'!'cui(l-i-. 

Older Age Groups: 

During r:~il.i(lr inflill'fl"l<l ()I!rll!'!';d,,-. ":-pt,("I;!II,\ triO-I' 

(';\U-I,rJ II.' 1.\llI· \ \ irll-I·-. 1t1('r(';I--pd !:'llr1:flil> h;J

['(·uulari.' j)('I'll rl'('11L'llizl,r] f()r /l!'r-()Il- (1\1'), f.'. >1';lr

of :J!.!I' :ITld .'\('11 il1or(' r!uLdd.\ fllr th(),-I' (1\1'!, t',.' •. T)li

:l--",()("i:ltion ha.--III'('1l particularl.\' 111:1I'ki,d ill inrl:\ idll:tI-

\\ l(tl IJlldl'rl.\'in!! ('hr()lll(' di.-.I'il--t'. 

,i. I 'il",1 II, III' I,',·, 
'11<111111' i" j'''rt."j 

III \1\11\ I:. \ ., I. I -;- '\, 'f' , \\. k ) 
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Ij-I' fI'l.\ un pr()~"pl r,'pnl"lirn! ()f l'pi<it'llli()](lgl(" ;inti lahora

lur.\ dal;l {"ullp('\pd durlll!! I,;tch II1I"I11I'fl;;( ..... pa ..... on fron; ;1.'-

1'::lfl.\ -()IJr('p- ;1 ..... pu ..... -ild.,. 

INFLUENZA VACCINES - 1968-69 
\ ..... in Ih., lqt;-;--t; ..... :nf!ul'rl;;! -1'(\ ..... OfL hoth hl\alenl 

and POi\\;til'lli \a{Tlnl' .... \\111 lli' ;1\:l1!:t1d.· E;u'h \;t("('ln/, 

("Orll:I!I:- ii(H) ("( \ unlt-. hut \I")i' l\l\a]"rll \;tC('lni' con

tain.- a hi~ht'r pr(lportirlll (d' ('()'lfpn]porar~ -lraln ...... P()I~

\all'lll \;!('{')nl' Int·orpurat" ..... ()ld('r ..... lraln ..... (t~·fH' . ....; and 

\1). IlI'n(''' I,,,, of IllI' n'('",,1 \~ and H anllg"n,. TIlt" 

()!d.·r -tr;(lll- ha\t' n()t iH'I'n -ilo\\n to pla\ a ..... Ignifi('ant 

r()II' In prOle('IIIH! :l!.!:Jlfl .... t ('l1rr!'ntl~ pr!'\all'n( \JrU-I'--: 

llwrt,f(}rl'. 1 h.· hi \ ail'1l1 protiu('{ .-.:hOllld pro\ id(' ~r('at.'r 

prol,'(·II(ln. 

('Ill ;f}()-Il !(lll- (ll \ Ill' 

i\l'I()\\' 

\ I 

\:2 

B 

~1 rail] 

I'R , :1j 

\nn Arhor I ~" 

{ ,J "pan I ill fi:! 
Tal" an 1 ti~ 

\Ia'" :1 fiti 

Towl 

{ I~'() 

I;-,() :lIIO 

:lOO 

6()(J 

RECOMMENDATIONS FOR VACCINE USE 

jwo 
\ 10(1 

11111 

lOll 

~O() 

:.!()() 

HOI) 

t·nlil ,·on,i'lpntl~ high 1,,1,,1 and durahl" prolPction 

("an I", .. xp"ctpd from influpnza I accinp., and until thpir 

capacil~ for producing rpaction~ i~ rpducpri. routin.> I acci

nation of hpalth~ group" of adult~ and children i~ nol 

rt'comml'ndl'd. Thi~ rl'commpndation i., particularl~ rpl,,

lant in 1!16~-fi~. h,'('au",' "pidl'mic influenza i., not l'x

ppctl'd to occur. 

\nnual influpnza immunization i, again rpcommendpd 

for indilidual, in group~ known to l'xpl'ripncp high mortalit\ 

from ppid,'mic influenza. In particular. immunization with 

hi I a I "n t I· acc i np i" rpcommpndpd for pl'r.'on ~ in older agp 

group' and for all indilidual" with chronic illnp~.-e" a~ 

dl'flnpd Iwloll: 

('I,roll/cally fil: ppr,;on~ of all agp, who ,uffpr from 

chronic d,'hililallng di'p",l'~, including rardima,cular. 

pulmonary. ,,'nal. or nlPtaholic di'ordpr.-: 1) patients "ith 

rhpunwtic h"art di",'a.'p, p'ppciall~· with mitral stpno"i': 

:.') patipnl.- "ith "1H'h cardiola.-cular di,urdpr.' as arterio

"el,'rotic h,'art di"l'a~.' and hypPrtpn,ion. p"ppciall~'holl

ing Plidpn,'" of frank or incipient cardiac in"ufficipnc~: 

:1) patipnt., Ilith chronic hronchopulmonary diseasp, "lJ("h a, 

a"thma. chronic hronchiti,. '"y.-tic fihro"i'~, hronehie,·ta,i", 

pulmonar:- fihro~i.'. pulmonary emphy'ema, or pulmonary 

tuhp,,·ulo'i,; and 4) patients with diabetps mellitu, and 

Addi::-:on' . ...; di~pa~p. 

Older Age Groups: During major influenza outbreak". 

""ppcially tho~p cau,ed by typP .-\ virusp~, increaspd 

Illortalit.\ ha .... r('glllarl~ tJPPTl r(l('ugnizpd for fH·r...:on- o\/'r 

t.~l .\I'ar .... of :lL!i' and p\f'n rll()rf' notahl.\ for tho ...... p O\I)r ti,-). 

Thi- a"()eialion ha, lH'pn particular'> mark"d In in.!11 id· 

IUtl> "Ith undpr'>lng chronic rli-pa,p. 

Vaccination Schedule 
.\11 inj"clion'-houlrl hl' gil "n ,ull("utanpou.,II. 

['''''O/IS l',/((illot(d After Ju!y I!l6j*: Onl! a -ingl,' 

hoo'l"r of hllal,'nt la('('inp at th" rlo,ag" 1(>1('1 .'pl'cifi"d 

IH'loII i> n(',·l'>""! for Indilirluab for whom immunization 

i . ...:. indicated and who ha\ () hppn \ a('cinatf>d H...- rp('pntl\" a ..... 

,Ju'> I !Hi:\' Thi" hoo.'t .. r do., .. I.' hl',t gill'n in par" O(',:"rn
iJer. which i...:. appr()'\il1lati'I~' onp month hpforp thp l;pginning 

of 111<' ll"llal infllll'nza'l'a.-on. 

P~'r""·(jn . ..,' \'of 1'(// (';:.'011'1/ "';1)('(' July J9fJ',J*: Pi'r ..... on:-

for \\horn IIlHllUni/<ltlon i~ indicated and \\·hu ha\\' not h('('n 

lac('inat .. d .-inc" ,Jul., I~(;:; .,hould r('cpill' a primar! i1l1· 

~:1llIljza{ion .:--prip- of hi\:llpnt \·alTinp. Thi' optirnal prJ

Illar~ .... ('rit' . ...: ('(lTl-i .... r ..... of {\\(l do.--(''"'-:.! month . ...: :lpart. E\{'n a 

;--;ingii' do . ...:.t' \\ ill afford '"'0 trlt , protection. :lnd a .""'('(JtHi In

ipction ,I.' par" a' :.! IIl'pk, afl('r th" flr'l II ill ('nhane" 

th .. anllbody "'''pon' ... Immunization.' ,iIould h" .-ch"dlll"d 

to I", ,·omplplpd by par" Dpcf'mhpr. 

Vaccine Dose** 
Adult, and ('hildren (II·,., J() l"rm., old: 1.1l m\. on 

onp or two 0<" C a:-:. I on . ...:. a:-- ~p('{'ifipd aho\"p. 

('I,ildrrn Ii to II) rears (lId: (}.:) Ill\. on onp or two 

o('('a:-;ion . ....; a:-; sppcifi{'d aho\"p.*** 

('hildun 3 MUlltl,s tu Ii l"lllrs old: II.I-O.:! mi. of vac

cinp on two o('('a,ion' 1-:! w,'ek, apart, foIIOl\t·d by a Ihird 

do,,' of D.I-O.:! Ill!. about two monlh~ latpr. *** 

Reactions 
Rpaetions to regular influ.'nza laccinp., arp thought 

La hp related primaril~· 10 thp non-liral compon"nt' of thp 

vaccine and commonl! include prythema. induration. and 

Ipnd"rnp~s at the sitp of injPl"tion. S~·.-tpmi(' rpaction' of 

felPr, headache, and malaisp also occur, hut le~- frpqupntly. 

For older indilirluab who "hould rp,·piIP influpnza 

,·aecine but han' exppripncprl .'PIprp local and '~·"t('mic 

rpaction, following rpcpipt of rpgular la("('in"~, full do""" 

of a highly purifipd inf!upnza ,a('cinp,huuld b" ('on

sidPrpd. Intracutanpous admini"lration of regular ,a""in,," 

had preliously lwen userl in thpsp ol,jpr agf' indilirlual' 

hut i" les~ f'ffpetill' than full do.'<'.' of laceinp gill'n h~ 

the subeut a!H'OU~ rout P. 

Contrai ndi cation s 
t'incp thp va(,(,lnf"> \'iru~f'~ are propagau'd i!1 Pgg~. thf' 

lace!n" ~hould not be admini"tprpd to anyonp who i., 

h~·ppr,;en~iti\e to Pgg~. 

"'Thi~ dat(' f<'prf' ....... t'nt."' thr' last ma)(H ('hanet' in thr' \:.; 
("ornponpnt. 

.. *Thf' equivalent do:-'p \'lIlumt' of hiL':hl~ T,urifi.'d \;l( ("Ill' 

inriic!1.tpri. by thf' manuLv,tuf(·r. 

• .. ·Sin(·p f('briie fl'il.ction:--: in thi:-- ag(' group ,"t.fe ('ommoll fo\

iowinC!: influt'nzd \'ac("inat!nn, an ant lp ..... rt'tic may tw· lndl(·att'd. 



STATE EPIDEMIOLOGISTS AND 
STATE LABORATORY DIRECTORS 

Key to alldiseasesurveillanceactivitiesarethephysicians who serve as State epidemi
ologists. Theyareresponsible for collecting, interpreting, and transmitting data and epi
demiological information from their individual States; their contributions to this report are 
gratefu II y ac know ledged. In add i tion, va luable contr ibut ions are made by State Laboratory 
Directors; we are indebted to them for their valuable support. 

Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 

Connecticut 
Delaware 
District of Columbia 

Florida 

Georgi a 

Hawaii 
Idaho 
III inois 
Indiana 
Iowa 
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Kentucky 
Louisiana 

Maine 
Mary land 
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Minnesota 
Mis sis s i pp i 
Mi ssouri 
Montana 
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New Mexico 
New York City 
New York State 
North Carolina 

North Dakota 
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Ok lahoma 
Oregon 
Pennsylvania 
Puerto Rico 
Rhode Island 
South Co rol ina 
South Dakota 
T ennes see 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 

STATE LABORATORY 
STATE EPIDEMIOLOGIST DIRECTOR 

W. H. Y. Smith, M.D. 
Donald K. Freedman, M.D. 
Melvin H. Goodwin, Ph.D. 
J. T. Herron, M.D. 
Philip K. Condit, M.D. 
e. S. Mollohan, M.D. 
James C. Hart, M.D. 

Floyd I. Hudson, M.D. 
William E. Long, M.D. 

E. Charlton Prather, M.D. 
John E. McCroan, Ph.D. 

Robert Penington, Jr., M.D. 

John A. Mather, M.D. 
Norman J. Rose, M.D. 
A. L. Marshall, Jr., M.D. 
Arnold M. Reeve, M.D. 
Don E. Wilcox, M.D. 
Calixto Hernandez, M.D. 
Charles T. Caraway, D. V.M. 
Dean Fisher, M.D. 
John H. Janney, M.D. 
Nicholas J. Fiumara, M.D. 
George H. Agate, M.D. 
D. S. Fleming, M.D. 
Durward L. Blakey, M.D. 
E. A. Belden, M.D. 
Mary E. Soules, M.D. 
Lynn W. Thompson, M.D. 
Mark L. Herman, M.D. 
William Prince, M.D. 
Ronald Altman, M.D. 
Bruce D. Storrs, M.D. 

Vincent F. Guinee, M.D. 
Julia L. Freitag, M.D. 
Martin P. Hines, D.V.M. 
Kenneth Mosser, M.D. 
Calvin B. Spen cer, M.D. 
R. LeRoy Carpenter, M.D. 
Gordon Edwards, M.D. 

W. D. Schrack, Jr., M.D. 
Carlos N. Vicens, M.D. 
E. Franklin Hall, M.D. 

G. E. McDaniel, M.D. 
G. J. Van Heuvelen, M.D. 
C. B. Tucker, M.D. 
M. S. Dickerson, M.D. 
Robert Sherwood, M.D 
Linus J. Leavens, M.D. 
Paul C. White, Jr., M.D. 
B. John Francis, M.D. 
N. H. Dyer, M.D. 

H. Grant Skinner, M.D. 
Herman S. Pari sh, M.D. 

Thomas S. Hasty, Ph.D. 
Ralph B. Williams, Dr.P.H. 
H. Gilbert Crecel ius, Ph.D. 
Eugene Potts, M.D. 

Howard L. Bodily, Ph.D. 
C. D. McGuire, Ph.D. 
Earle K. Borman, M.S. 
Irene V. Mazeika, M.D. 
Gerrit W. H. Schepers, M.D. 

Nathan J. Schneider, Ph.D. 
Earl E. Long, M.S. 

Kingston S. Wilcox, Ph.D. 
A. W. Klotz, Dr.P.H. 
Richard Morrissey, M.P.H. 
Josephine Van Fleet, M.D. 
W. J. Hausler, Jr., M.D. 
Nicholas D. Duffett, Ph.D. 

B. F.Brown, M.D. 
George H. Hauser, Ph.D. 
Charles Okey, Ph.D. 
Robert L. Cavenaugh, M.D. 
Geoffrey Edsall, M.D. 
Kenneth R. Wilcox, Jr., M.D. 
Henry Bauer, Ph.D. 
R. H. Andrews, M.S. 
Elmer Spurrier, Dr.p.H. 

David B. Lackman, Ph.D. 
Henry McConnell, Dr.P.H. 
Thomas Herbenick, B.S. 
George A. Coronis, B.S. 
Martin Goldfield, M.D. 
Daniel E. Johnson, Ph.D. 
Morris Schaeffer, M.D. 
Victor N. Tompkins, M.D. 
Lynn G. Maddry, Ph.D. 
C. Patton Steele, Ph.D. 
Charles C. Croft, Sc.D. 

F. R. Hassler, Ph.D. 
Gatlin R. Brandon, M.P.H. 
James E. Prier, Ph.D. 
Angel A. Colon, M.D. 
Malcolm e. Hinchliffe, M.S. 
G. E. McDaniel, M.D. 
B. E. Diamond, M.S. 
J. Howard Barrick, Ph.D. 
J. V. Irons, Sc.D. 
Russell S. Fraser, M.S. 
Dym itry Pomar, D.V.M. 
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