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CURVEILL/NCLE SUMMARY

RLVIEW 0T THE MECHANICS OF INFLUENZA SURVETLLANCE

From time to time it would seem appropriate to review the methods employed in the sur-
veillance of influenza in the United States, and this portion of the Influenza-
Respiratory Disease Surveillance Report brisfly summarizes current techniques.

Whereas, the clinical diagnosis of individual cases of influenza is quite difficult
and requires laboratory confirmation, influenza epidemics usually are easily recog-
nized. These 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 observation of 4an unusually large number of cases of febrile res-
piratory illness by a single clinician or group of clinicians.

Although regular and systematic morbidity (case) reporting of many communicable
diseases has been established in the 52 health jurisdictions of the United States (50
States, the District of Columbia, and Pu<rto Rico), only 26 have established systems
for reporting cases of influenza-like illness. Influenza morbidity statistics should
not be used to compare the magnitude of activity between two different areas, because
the nature of the disease reported varies from state to state and even from region to
region within a 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 within 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 National Communicable Disease
Center (lNICDC). MNotwithstanding this time lag, it has been possible to report out-
breaks occurring 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 1in the United States have formal systems for detection of influenza epi-
demics. These include monitoring of school absenteeism in representative communities,
reporting of cases of respiratory illness seen in college infirmaries, and serologic
surveys for the presence of influenza antibodies.

In the United States, 122 cities with populations of 100,000 or greater, voluntarily
submit weekly reports by postcard listing the total deaths, the primary pneumonia
deaths, and the Influenza deaths for the past week. These data are plotted against
"expected'" curves which are projected for one-year intervals on the ba_ls of the pre-
ceding b years' deaths. The "expected curve" 1o projected by a computer in accord-
ance with the technique which has been described in the Morbidity and Mortality
Weekly Report (MMWR), Volume 14, Number 1, January 9, 1965. The "expected curve" is
the central feature of an excess mortality system. Without it, it is impossible to
say how many death are in excess. A few populous areas in the United States, such
as New York City and the state of Calitornia, construct thelr own expectad curve and
maintain thelr own excess mortality graphs.

b e ahewnt : . .
1t has beon shown™ tha- peak deatn. (rom pneumonia and influenza follow the peak
occurrence of case. Ly < lnterval ot -4 weeks. Thus, even though the mortality data



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
upon 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.

U.S. SURVEILLANCE SUMMARY 1967-68

Influenza A

In the last week of October 1867, 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, 1867, 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. 1In
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 4

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, A» 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



(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 mortality, total mortality, and mortality in the group 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 (FlgU?e 2). Single isolates of influenza B were reported from California and
Hawal%. California, Hawaii, Michigan, Oregon, and Wisconsin each reported at least
one diagnostic serology for influenza B.

SUMMARY

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

1 . . . .
L?ngmulr, A. D., Epidemiology of Asian Influenza, American Review of Respiratory
Diseases, 83:2-14, February 1961.



Figure 1
INFLUENZA ACTIVITY BY STATES
UNITED STATES, 1967 —1968
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Figure 2
DISTRIBUTION OF INFLUENZA A
UNITED STATES
1967 —1968
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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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NUMBER OF DEATHS

Figure 5
MORTALITY IN 122 UNITED STATES CITIES
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SPECIAL STATE REPORTS

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: Shirley E. Johnson, M.D., William G. Lord, D.V.M., Disease Control
Division; and Joseph Sarandria, Director of Laboratories, Allegheny County Health
Department.)

TABLE 1

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

PATIENT  VACCINE HISTORY SERUM TITERS (CF) VIRUS
NUMBER ACUTE CONVALESCENT ISOLATED
1 lcc polyvalent vaccine Sept.'67 1:20 1:160 A2
2 1 cc polyvalent vaccine Oct.'67 1:5 1:160 A2

L cc " " 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
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.seru@ 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.)

10



Figure /
INFLUENZA-LIKE ILLNESS, INDIANA
NOVEMBER 29 — DECEMBER 15, 1967
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Iowa

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.

11



TABLE 2

snteeln in the Qarinda School

Stem

Average Dally Peak IS
SOHGOL Enrollment Absenteeiom AbsenteeiLm ak
Full Term 1966% Fall Tern 1967 Aboonteeion
Grads School 228 3.9% 25.9% Dec. 11
Grade Zchool 317 3.3% 12. 99 Dec. 11
Lincoln Grade Scheool 203 2.6% 21.7% Dec.
Junicr High School 226 3.7% 31.0% Uec. 11
Senicr High School 476 B.2% 34.0% 2c. O
Wectern Community College £50 - 30%
“Average dally absenteeilsm for 1966 was calculated for the seconi 4-week period
[lcvember 3, 1366 to January 16, 1367] of the 1%6t-07 school term.

S sera showed diagnostic rises in CF and HI antibodies apai:nst
influenza antis There was no rise in CF antibodies against influenza kb,
Mycoplasma pneumoniae, para-influenza, and adenovirus antigens.

(Reported by: Arnold M. Reeves, Ph.D., Chief, Preventive Mcdical Service;
F. P. Koontz, Ph.D., Chief, Microbiology & Serology Section, and Yau Wai Wong,
Principal Virolosgizst, State Hygienic Laboratory, lowa Itate Department of 21lth.)

California

During t
Ccattere:
but inci
hal ons

of
he first 2

he 1967-68 season, California did not experience epidemic influenza.

d cases of influenza type A were observed In many parts of the state,
‘dence was moderate in most areas. The first cases of type A2 influenza
et of illness during the first and second weeks of January.

2 cases to be confirmed by complement-fixation tests for influenza A

Fourteen of

were In stulents. In many instances these students acquired their infection

during the Christmas holiday while vacationing in the East.

Only two outbreaks of influenza were recorded in state

in instituticns--one a state hocpital, the other a recilonti.

ff\, ted

adulte.  Enth occurred in early February. The outbreakc

and these were both
school

only « limited

Loy young

rumber of persons at each instution and infection did not spread to the outslide.

~4te on schocl aboonte

eism during the season were suppli
tal health departments

by 14

h slizht rises in absenteeism were noted at different time
farent school systems, the rapid, sharp, signiticant rises in absentcelism

cooperating
, and covered a school population ot over 200,000 children.

intervals 1In

which have generally been ceen with influenza activity were not observed. There

Was aiso no inorease in senteeism in a few industries which

this purpose. A number of cases clinically deccribed as

ob_orved o the (1 California citics monitored weekly.

(Peported by: ©Philip r. Condit, M.D., Chiet, Bureau of Communicable
Edwin H.Lennette, !t.D., Ph.D., Chief, Viral and Rickettsial Disease
California “tate Department of Public Health; and an EBEIS Officer.)

—
B

were monitored for
influenza-like 1l1ln:.
were confirmed to be due to Mycoplasma pneumoniee. There was no excess mortality

Diceases

Laboratory,



IIT. INTERNATIONAL SUMMARY

A. July 1967-June 1968

Reports published in the World Health Organization Weekly Epidemiclogical Record
form the basis for the 1967-68 International Influenza Summary (Table 1 ). Because
of inherent differences in reporting from country to country, these data can be
expected to give only a general appraisal, and omissions,and minor inconsistencies
may represent as yet unpublished data or incomplete reports.

TABLE 1
International Influenza Summary July 1967-June 1968

COUNTRY FIRST ESTIMATED LABORATORY PREDOMINANT
RECOCNIZED EXTENT OF VIRUS TYPE
OUTBREAK Isol. Serol.
AFRICA:
South Africa July 1967 Widespread A2 A A
AMERICA:
Argentina Oct. 1967 Isolated A2 - A
Jamaica Nov. 1967 Isolated - B B
United States Nov. 1967 Widespread A2,B A, B A
Canal Zone Dec. 1967 Regional A2 - A
Canada (Eastern) Jan. 1968 Widespread A2 A A
Chile Jan. 1968 Widespread - A A
Canada (Western) Apr. 1968 Regional A2,B A, B B, A
Argentina May 1968 Widespread A2 - A
ASTA-OCEANIA:
Hong Kong Aug. 1967 Isolated A2 - A
Fiji Oct. 1967 ? B - B
Japan Nov. 1967 Widespread A2 A A
Taiwan Nov. 1967 Isolated B - B
Japan May 1968 Isolated B B B
Australia June 1968 Widespread A2,B - A
EUROPE :
Norway Nov. 1967 Widespread A2 A A
Denmark Dec. 1967 Widespread - A A
Italy Dec. 1967 Regional A2 - A
Netherlands Dec. 1967 Widespread A2 A A
United Kingdom Dec. 1967 Widespread A2 A A
Finland Jan. 1968 Isolated A2 - A
Federal Republic of
Germany Jan. 1968 Widespread A2 A A
Greece Jan. 1968 Regional A2 - A
Hungary Jan. 1968 iidespread A2 A, B A
Sweden Jan. 1968 Isolated - A A
Yugoslavia Jan. 1968 Regional A2 A A
France Feb. 1968 Regional A2 A A
German Democratic Republic Feb. 1968 Regional A2 - A
Switzerland Feb. 1968 Widespread A2 A, B A
Portugal Mar. 1968 Regional A2 A A
Rumania Mar. 1968 Isolated A2 - A

Most of the influcnza seen around the world during 1967-68 was A2(Asian). South
Africa had an epidemic in July; Japan, the United Kingdom, and the Unit=d States
of America, all had large epidemics of A2 influenza in the late fall and early

13



winter; later many European countries had epidemics of A2 influenzaj; 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 assoclated with widespread activity.

Outbreaks of type B influenza 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.

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 monitcred 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 WHC Influenza Reference Laboratory in Hong Kong isolated well over
100 influenza viruses. Five of these strains were sent to WHO World Influenza
Center in Londen 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 the 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 the 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" by mcst 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 New Territories.

In mid-August, an outbreak of influenza-like illness began in Singapore, and the
strains from this outbreak have been reported by the WHO World Influenza Center to
be similar to the Hong Kong strains. In the third week of August a large epidemic
~f influenza-like illness, apparently the largest since 1957,'was observed

in the Philippines. To date there is no laboratory confirmation of the etiology
of this outbreak. Finally, an outbreak of influenza has been reported by the UPI
from the Taipei area of Taiwan; a message has been received by WHO thaF there is
influenza-like illness in Indonesia, and another message has been received that
there is no influenza-like illness at the moment in Thailand.

I+ should be mentioned that outbreaks of influenza in Apr%l and May in Argentina,
Chile, and the Easter Islands, outbreaks in South Africa in May, and outbreaks in
Australia and New Zealand in June and July,3ll appear to have been caused by strains
which differ only moderatcly from the strains isolated in the U.S: %as? Wwinter.

The important question of whether outbreaks in places like the ?hlll?p%nes and
Indonesia are being caused by Hong Kong-like strains or by strains similar to those
isolated in Australia is as yet unanswered. Furthermore, to date influenza has
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IV.

been reported only from areds which have not had major amounts of influenza A2
activity for at least 2 years. Co far no outbreaks of influenza have been re-
ported from Japan, which had a major epidemic of A2 in November 1967 through
February 1968.

LABORATORY REPORT

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.l! The coefficient of similarity
between anv two strains in which at least one antiserum failed to inhibit the
heterologous virus was recorded as indeterminate (1i).

Antigenic relationships among 10 influenza A2 straincs isolated in the 19F7-68 sea-
son and 7 type A viruses prevalent previously are compared in Table 1. The

A2/New Jersey/1/67 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 from 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/1l/64 strain,and for most strains there is evidence of

some drift from the A2/Japan/170/62 strain as well.

HI titers of 1967-68 viruses and their monospecific immune sera reacting with
previously prevalent type A strains are given in Table 2. A2/Japan/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/1l/68, 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. E/Taiwan/3/67 is rather close to 1962 and 1965
variants whereas B/Hawaii/1/68, 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

y To find the coefficient of similurity between 2 strains, trace

down the vertical column of one strain to its intersection with

/ - / .
S , / /\ the horizontal row ot the other.
/ © .
! S
DAy y

1 6.7 | 4.8

j 16.0 | 4.0
1 6.7 3.4
1 (11,3 [ 4.8

ol
~3
})
o

20
=
R

[29]
to
Nel

s

1 1 11.3 4%
1 1 o 0 a5
1 1 22.6 {113

*Similanty coefficients i1 wccording to the tormula of Archetti and Horsfall, J. Exp. Med. 92:441, 1950,
By definition, a coetficient of 1.0 indicates identity, 1.e., strains indistinguishable under the test system. | [ndeterminate

Closely related strains with r values <4.0 are 1ndicated by shading.



Table 2

Hemagglutination Inhibition: Type A Influenza Viruses™

> B

;5 X - - -
- M A - i © r- z £ = s
- < T S -
A - TS = " £ .- = . E - o 3 % =
Bl 2 2 2 £ 72 & 2 < & 2 & = & = & 4
Antiserax*+ - T s -
APR./8.734 14482 0 0 0 10 10 () 0 0 0 0 0 0 0 () 0 0
AL FM 1,47 10 _‘)(_)")_ 0 0 0 0 () () 0 0 0 0 0 0 0 0 0
A2 Japan, 305 57 () 0 153 640 160 226 50 5T &0 57 BY 113 &0 28 v 10 160
A2 Japan 170 62 0 0 640 1510 453 1280 320 320 320 160 160 320 226 &0 113 5T 905
A2 Taiwan 1 64 0 0 50 226 1__.2_15_(1 160 113 50 bY byt 57 50 113 2 bYS 28 160
A2, New Jersey 1,67 10 0 160 1810 1280 20480 2560 640 640 153 905 905 1510 320 153 320 1510
A2 'Georgia 'l 67 0 0 Y 226 160 320 453 320 &0 226 320 640 320 226 5(0) 40 160
A2 ‘Montevideo, 2208, 67 0 0 H 226 320 153 226 905 160 160 160 226 1453 113 160 160 320
A2, Cordoba, 522,67 0 0 320 1280 12680 2560 1280 45: 1_&1_12 640 1280 1810 1280 153 153 320 1510
A2, 'Panama.’1, 67 0 0 &0 153 153 905 153 640 320 _6_4Q 1510 905 1280 640 905 453 153
A2 New York City, '1.°67 50 0 50 640 905 12680 16810 1280 453 1810 5120 1810 3620 1260 320 320 905
A2, 'Berkeley 1768 0 0 10 226 320 153 320 80 320 320 320 ﬂg 640 113 160 160 640
A2 ‘Albany, 2,65 0 0 &0 640 320 153 320 113 320 320 640 640 640 226 160 160 153
A2 Texas, 268 0 0 20 160 160 160 160 11: 50 226 226 160 160 160 50 5() 113
A2 Ann Arbor,'7.67 0 0 50 15 453 1250 453 226 320 453 453 153 453 226 Lb() 153 640
A2 Tokyo, 3,67 0 0 10 153 45¢ 640 320 RRA 226 153 153 453 153 226 320 1510 320
A2 England 10,67 0 0 40 226 320 905 113 40 320 160 50 226 160 i 153 113 1510

*Geometric mean titers of duplicate tests.,
**Allantoic fluid antigens.

***(Chicken antisera treated with receptor destroying enzyme.



Table 3
Strain Relationships™ of Type B Influenza Viruses

Fofind the coefficient of similarity between 2 strains, trace

) W down the vertical column of one strain to its intersection with
\\c‘ N the horizontal row of the other.
N .
AQ
N\ A
O 0\
2\ :
207 N 3
A\
o
\:‘\ .
o \\\ . bﬂ’
19,0 11.3 A -
N~
AN .
. . \\ D b’\
i i 64.0 QO ’
A 5 &
i 8.0 22.6 b LAV
\‘.‘
- _a\c\\\ /

i 16.0 9.5 16.0 5.7 NG L O

i i 6.7

i i 8.2

“Similarity coefficients (r) according to the formula of Archetti and Horsfall, J. Fxp. Med. 92:141, 1950.

By definition, a coefficient of 1.0 indicates identitv: i.e.. strains indistinguishable under the test system.
i - Indeterminate

Closely related strains with r values <4.0 are indicated by shading.

Table 4

Hemagglutination Inhibition: Type B Influenza Viruses*
z - = L . B 2
% = = g o ® o —
£ = = = = < = = =
I = r~ < < < - = =
= - — = poe = 1. : <
= < - P z = 7 2 =
= z 3 = = ) = = 3
- — < = = < = = =
Antisera*** -\ C: oo} ~ Joa) fee o~ Joa)
B Lee 40 590 15 10 0 0 0 0 ()
B GL 1739 54 20 160 40 0 10 10 0 ()
B Marvland 1 59 »0) 160 0120 2(0) 40 150 225 150
B Taiwan 2 62 20) 140 20 320 110 20 15 10
B Colorado 2 65 () 10 10 50 160 50 40 35
B Mas=achu=ett~ 3 66 0 20) 10 20 2(0) 320 150 50
B Taiwan 3 67 10 20 50 225 50 Uh 160 100
B Hawaii 1 6» 0] 0 320 5(0) 110 1780 590 640

*Geometric mean titers of duplicate tests.
“*Allintore fluid antigens,

srrChicken antiserac treated with receptor destroving enzvme.



July 1968 - Present

Two of five viruses isolated during the recent influenza outbreak in Hong Kong
and sent to the International Influenza Center by Dr. W. K. Chang, National
Influenza Center, University of Hong Kong, were examined by reciprocal
hemagglutination-inhibition tests. Similarity coefficients for Hong Kong/l and
Hong 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/1l
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.< The Hong Kong viruses represent a major antigenic
drift and identification may not be possible using specific antisera produced
against earlier A2 reference strains.

Of 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 pasta, 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 strains® may be seen in the patterns of
antibody response from confirmed cases of influenza occurring during the 13967-68
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/l18/67,
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 antigenically 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/Japan/170/62. While the individuals in Group III and Group IV had excellent

responses to the vaccine strains, their response to the Hong Kong strain was not
appreciably increased over that of Croup II.

Homotypic and heterotypic antibedy responses of vaccinees depend both on the
potency of the vaccine and the age and prior influenza experience of the recipi-
ent. This is also true to some extent for individuals recovering from the
natural disease. While serum antibody titers are only indirectly related to
orotection, individuals demonstrating peak heterotypic antibody titers following
immunization or natural disease would be considered at lowest risk of infection.

The antibody responses in all four groups measured with the Hong Kong antigen
are minimal.

The results with human sera confirm the previous findings based on reciprocal
HI tests with monospecific animal sera. The Hong Kong/8/68 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 Neutralization in ovo with Heterologous Immune Serum,
J. Exp. Med. 92:441, 1950.

2WHO Weekly Epidemiological Record u43:33, August 16, 1968.

3Davenport, Fred M. et al.: Further Observations on the Significance of A/Equine-2/63
Antibodies in Man, J. Exp. Med. 126:10493, 1967.

National Communicable Disease Center, Morbidity and Mortalitv Weekly Report,
Volume 17, Number 33, August 17, 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 [l With Influenza During Winter 1967-68 (Group 1),
From Persons Yaccinated With the 1967-68 Commercial Vaccine (Group |l and 111),
and From Persons Receiving 3600 CCA Units of A2 Japan 30557 Vaccine (Group IV).

| Serum | ~ Nerum 2* Serum pairs
Titer= Titers Showing -4 fold
Group Number Antigen _1:10 GM ** 1100 GM (;\]P*"* titer rise
| (") (") (")
S S ——— . e Y Lo
[. Illnes=x | 32 A2 Japan 170 62 e 21 100 137 137 100
(all ages) i A2 Georgia 19 67 11 10 100 101 101 100
! A2 Tokyo 3 67 2% 10 94 4 74 %)
' Hong Kong 5 65 3 10 34 10 10 19
II. Vaccine NT A2 Japan 170 62 94 T 97 110 112 24
(prison) A2 Tokvo 3 67 65 11 70 17 22 16
Hong Kong » 65 11 10 33 10 10 1
[II. Vaccine 36 A2 Japan, 170 62 39 10 100 259 259 92
(elderly) A2 Tokvo 3 67 25 10 56 28 EL) 53
Hong Kong » 6% 6 10 36 10 14 12
IV. Vaccine +H A2 Japan 305 57 59 BB 9% 1020 1300 90
(pri=on. A2 Japan 170 62 n4 22 9% 150 510 90
high dose A2 Tokvo 3 67 20) 10 59 27 33 71
A2 57) Hong Kong & 6% 7 - 10 20) 10 12 11
“Convalescent <erccollected approvimately 4 weeks after onset. Post-vaceine sera collected 3 weeks after final injection.

OGN - Geometrie mean titers of total aroup.

RGN - Geometric mean titers of positive seraonly.



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 investiga’corslﬁ’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/1/59. Celumns 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 Ill Persons and 9 Convalescents
Against Influenza B/Maryland/1/59

E ITERS Patient TITERS
Cr HI Numbe Ccr HI
. . 17 <2 13
N 1. <8 40
5 E i <8 20
- 3 p 15, <8 19
: <z je i 5l 40
3 3 2" 15 16 20
= ~ 7 o le. 12 1e0
3 <E 2G 27 <8 uo
<8 202 18 256 160
GECMETRIC GEOMETRIC
MEAN 5 17 MEAN 16 38
TABLE 2
Analysis of Hemagglutination Inhibition Titers
(Unpaired Acute and Convalescent Phase Sera)
(1) (2) (3) ()
Acute x=logyq (Acute) Convalescent y=log;y (Convalescent)
10 1.00000 10 1.00000
80 1.90309 40 1.60206
20 1.30103 80 1.90309
19 1.00000 10 1.00000
< 10(=5) .63897 40 1.60206
20 1.30103 20 1.30103
10 1.00000 160 2.20412
20 1.30103 40 1.60206
20 1.30103 160 2.20412
Tx = 10.80618 Ix = 1l4.41854
x = Ix = 10.80618 = 1.20069 ;= Iy = 14.41854 = 1.60206
nx 9 .n 9
Tz 13.30 Iy°.  24.73051 |
se== 2(12.95123)-013 $0618)< Svl: g(2u4.73051)-(14.51854)"
2(2) ' 3(8)



The average acute and convalescent log HI titers to B/Md. were found to be = 1.20069
and - = 1.60206, respectively. As shown above, the sample variances of the two log

titer samples are given by sy? = ,11327 and sy2 = .20389. To compare the acute and
convalescent geometric mean titers, the usual t statistic is computed, where

t=x -y
Sp

T+ 1
Nyx Ily

sp_is the pooled standard deviation and is the square root of the weighted average of
sx2 and Sy2; that is,

(nx-1)sx2+(ny-1)sy° = N/fé—l)(.ll327)+(9—l)(.20389) = .39822
nx + Dy - 2 9+9 -2

Sp,i/

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

t = 1.20069-1.60206 -.40187 = -2.14
(.39822) /1+1 .18772
99

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

The 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=0.05 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 of 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
i11 with persons who are convalescent. This may be possible; however, persons who did
not become ill, may have had pre-existing high titers and not have become ill because
they 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 method for rapid diagnosis of influenza epidemics.

lMiJstone, J.H., et al.:1945 Influenza B Epidemic in the Pacific Area, Military
Surgeon, December 1946,

Grist, N.R., et al.: Rapid Serological Diagnosis of an Outbreak of Influenza,
Brit. Med. J. 2:5249, August 12, 1961.

4y : . . N . . .
- Natlonal Communicable Lisease Center, Influenza-Respiratory Disease Surveillance
Peport, No. 82, June 30, 1960.
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yT. RECOMMENDATION OF THE PUBLIC HEALTH SERVICE
ADVISORY COMMITTEE ON IMMUNIZATION PRACTICES

Do May 1968 the Public Health Service

Advisory Committee on Tmmanization Practices

¢ ,,,»,//,I,-‘,v,/ the r},///,r:*/n:/ recommendations on inflaenza immounization in

the civilion popi-

Ltion . (R printe Dfrom the MMWR. Vol 17, No. 2o Week f’,‘lul‘/n.// Joune 29, 1068,

INFLUENZA VACCINES - 1968-69

RATIONALE FOR SELECTIVE USE
OF INFLUENZA VACCINE

Prevention of influenza an the ceneral pooulation
through routine vaceination. although perhaps a coal for
the future. i~ not presently pos=ible. Two of the limiting
factor~ are that influenza occeurs at intervals and in pat-
terns which are only broadly predictable and that influenza
vaceines are not vet completely adaptable 1o regular,
widespread use. There continues to be w ~ound hasis,
however. for recommending selective u~e of influenza
vacceine. The rationale for <elective u=e 1~ based on char-
acteri~tics of the disease. 1t~ eprdemiology and virology.,
and the efficacy of vaceines.

Influenza 1~ a generally mild eprdemic tlines< which
appears periodically. Tts pattern of recurrences provides a
basi~ for vearly forecast=: type A\ epidemices occur at 2-3
vear interval=.and type B epidemics.at 3-6 vear intervals,
Periodicity i~ thought to result from antigenic variations
in the prevalent influenza viruses and <hifts in the balance
of =uxceptiblex and immune=< in the population. The rela-
tive accuracy of influenza forecasts depend~ on the ex-
tent of recent epidemics and the antigenic changes in
influenza viruses.

Although our best available preventives of influenza,
inactivated vaccines are among the least satisfactory im-
munizing agent= in general use today. They have often
heen marginally effective. offering rather brief periods of
protection. They also produce local and sy=temic reac-
tions with relatively high frequency. Public health recom-
mendations in recent vears have acknowledged these limi-
tations and have encouraged only =elective influenza
vaccination.

Older and chronically 11l individuals in the population
are essentially the only ones who have any risk of serious
complications or fatality from influenza. Therefore. annual
influenza vaccination has heen recommended for them
while not being recommended for the entire population.

When epidemic influenza is forecast. vaccination pro-
gram= might reasonably be extended bevond the high risk
groups to thosxe providing essential community services.
Otherwise. large-scale vaccination programs are not now
warranted and should not take precedence over public
health activities of already established importance.

The following prospectus for influenza in 1965-69 in-
cludes a description of vaccines which will be available
and general recommendations for limited influenza vacci-
nation.

INFLUENZA PROSPECTUS - 1968-69 — UNITED STATES
During the late fall and winter of 1967-65. all but four
States — Oregon. California. Idaho. and Nevada — reported

outhreaks of influenza-hike illnes<. A\ <harp increase in

pneumonia-influenza deaths occurred  comcidentally  in

eight of the nine geographic divi<ions of the United States
the Pacific Division wa= the only exception.

Forty states confirmed influenza A2 by laboratory
procedure=. Viral =trains recovered during 1967-68 romain
in the general family of type A2 viruses adentified world-
wide <ince 1957, but show a moderate antigenic <hift from
~trains i=olated in recent vears,

No outhreaks of type Boinfluenza were reported in the
United States in 1967-68. The country last experienced
tvpe Boinfluenza eprdemics i 1965-66 (East) and 1966-67
(West), Straan~ of type B virus recovered in other areas of
the world over the past vear are antigenteally ~imilar to
tho~e identfied in the United States in 196567,

In view of influenza’s periodicitv, Tivde or no A2
influenza 1~ expected 1o occur in the United States during
the 1968-69 <eason. except pos=iblv on the Pacific Coaxt.
Scattered type B oinfluenza may be <een. but it~ total ex-

tent <hculd be minimal.

INFLUENZA VIRUSES AND VACCINES

Formulation of current influenza vaceines i< reviewed
annually by the Division of Biologics Standards. National
Institutes of Health, and changes are made when <ignifi-
cant shifts have occurred in the antigenic characteriztics
of prevalent viruses. Thix regular review ix essential.
since vaccine effectiveness depends primarily on the anti-
genicity of component viruses and on how =imilar they
are to viruses occurring in the community.

Optimally constituted influenza vaccines have achieved
60 percent or greater protection against the same or closely
related viral <trains. However, vaccines in general civilian
use often have not appeared to achieve this degree of
protection.

Another important factor in vaccine effectiveness is
the amount of antigen adminiztered. In an attempt to mini-
mize the frequency of local and =y=temic reactions associ-
ated with influenza vaccines. the Division of Biologics
Standards establizhed a limit of 600 chick cell agglutinating
(CCA) units of antigen per adult doxe of vaceine for
civitian use.

Limited quantities of a new. highly purified vaccine
of bivalent formulation also with 600 CCA units. were
used in 1967-65. This vaccine. which contains ~ubstan-
tially less non-viral material than the regular vaccines.

caused fewer severe reactions.

INFLUENZA SURVEILLANCE
It <hould be emphasized that decizions on formula-

tions of influenza vaccines and recommendations for their
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SUPPLEMENTARY

RECOMMENDATION OF THE PUBLIC HEALTH SERVICE ADVISORY
COMMITTEE ON IMMUNIZATION PRACTICES

The Public Health Service Adrisory Committee on Lmmunization Practices meel-

/'//j/ un _\'y/,",v,/, her b 1968 Issued the /‘/;//m/'///!/ ,\‘r//l/)/t'//u'/:/h’[‘// recommendalions

reqarding dnflucnza dmpoanization and control inothe cicilian population. (Re-

privted from the Morbidity and Mortality Weekly Report. Volume 17 Number 35,

Weekh Ending dugust 311965,

INFLUENZA — 1968-69

In July 1965, an outbreak of influenza A2 was re-
ported from Hong Kong. the large=t outhreak in that area
since 1957, Although strains of influenza virus from this
outhreak cross-react to =ome extent with <ome previous
A2 =train=. they do ~how u marked antigenic change from
previous strains. Similar viruses were subsequently iso-

lated from an outhreak in Singapore.

The=e developments have led to a re-uppraisal of the
influenza prospectus for the United State< and the follow-

ing recommendations on the u~e of influenza vacceine.

INFLUENZA VIRUSES AND VACCINE FORMULATION

The continued chanee in oantigenic characteristices
of influenza viruses i=olated over the vears i= well recog-
nized. Minor variation= occur almost yvearly. Major anti-
genie =hift< occur infrequently. When they do. they may
produce widespread disease. as in 1957 when the A2
(\=tan) =train= first appearcd. There huave alszo been
in=<tances when o major change in the virus has not re-
sulted in epidemics. such as the initial appearance of
the AT =train= in 19147,

[t i= felt that the present change in the influenza
virus incereases the probability  that influenza A2 will
occeur extensively in the United States in the 196569

=~ea=on.

A\~ previou=Iv forecast. <cattered tvpe B ointluenza
miay be ~een.
It i< only througl inten<ive =urveillance that the true

extent of the dicea=e will be determined.,

Protection throueh vaceination depends hoth upon the
antigenic ~immilarity of the vaceine strain o the virus
prevalentin the comnmnity and upon the arount of antigen
admini=tered. Influenza vaceines. under optimal condi-
tion~. have achioved 60 percent or greater protection.
When A2 influenza virns appeared in the United States in
1957 vaceines containing onlyv AT antigen gave very litle

protection.

Low level= of antibodies again-t the current ~train
(\2 Hong Kong 65) can he demonstrated in the =era of
the per-on~ who had documented influenza during the past
influenza eprdemic. Similar ob=crvations have been made
in group= of per~on~ vaccinated with the currently avail-
able commercial vaccine=. Current vaccines may provide

only limited protection again=t A2 Hong Kong 65, Bertter

CRecwtion o contra

protection against A2 Hong Kong 65 will require a nowly

formulated vaccine.

The development and manufacture of a monovalent
influenza vaceine containing a Hong Kong <train will take
a con=iderable period of time. and only o limited number

of do<ex will be initially available.

RECOMMENDATIONS FOR VACCINE USE*

[t i~ therefore recommended that currently available
hivalent and polvvalent influenza vaceine be given only
to per<on= at highe~t ri=k of mortality or ~evere compli-
cation= a= a re=ult of influenza. When monovalent vaccine
hecomes available the ~ame group~ ~hould be vaccinated
or revaceinated with it. High-risk group=~ include persons
with chronic illne=~e~ a~ defined helow and wll per~on-

in the older age group:

Chronically Il1:

Per<ons of all wges who ~uffer from chronie debilitat-
ing disea=es. including cardiova=cular. pulmonury.
renal. or metabolie disorders:

1) patient= with rheumatic heart disca=e. especially

with mitral <teno<i=:

[
—

patient= with ~uch cardiova=cular di<orders -
arterio=clerotic heart di~ea~e and hyperten-ion.
cspecially <howing evidence of frank or incipient

cardiac insufficiency:

patient= with chrone bronchopulmonary disea-e-
~uch a~ a~thma. chronic bronchiti=.ev=tie fibro=i-.
bronchicetasi~. pulmorary tfibro=i=~. pulmonary em-

phy~enmia. or pulmonary tnberculo=i-.

Older Age Groups:

During muajor influcenza outhreak=. especially tho-e
cau=ed by tape X oviruseso nereased mortalite has
regulariy been recognized for persons over 15 vears
of dge uand even more notably for tho=e over 65, This
a=~ociation has been purticularly marked i individual -

with underlyving chronie disea=e.

e anon
dations of the Mo 196 meting
P MMWR VG ET O N 2 Wl e

COonmen-

Cported

U.S. DEPARTMENT OF HEALTH, EDUCATION. AND WELFARE PUBLIC HEALTH SERVICE HEALTH SERVICES
AND MENTAL HEALTH ADMINISTRATION NATIONAL COMMUNICABLE DISEASE CENTER Atlanta. Georgia 30333



i~ rely on prompt reporting of epidemiologic and abhora-
tory data collectod during cach influenza ~eason from a-

pany ~ources as pos~ihle.

INFLUENZA VACCINES - 1968-69

A~ in the 1967-68 influenza ~eason. both bivalent
and polvvalent vaccines will be available. Each vaceine
contain~ 600 CCA unit=. but the bivalent vacerne con-
tain= a higher proportion of contemporary ~train-. Poly-
valent vaccine incorporates older =trains (types \ and
A1), hence le== of the recent A2 and B antigens. The
older <train= have not been <hown to play a <ignificant
role in protecting again=t currently prevalent viruses:
therefore. the bivalent product <hould provide greater
prnrv('limk

Compo=ttion~ of the 19658-659 vaccernes are <hown

helow:
CCA Units Per \dult Dose
Type Ntrain B -
) Bivalent Polvvalent
A PR ~ 34 - 100
\1 Ann Arbor 1 57 - 100
Japan 170 62 150 f100
2 ; 200
\: {T:u“zm 164 {130 00 Y00 2
B Maxs 3 66 300 200
Total 600 600

RECOMMENDATIONS FOR VACCINE USE

Until consistently high level and durable protection
can be expected from influenza vaccines and until their
capacity for producing reactions is reduced. routine vacci-
nation of healthy groups of adults and children ix not
recommended. Thix recommendation ix particularly rele-
vant in 1965-69. because epidemic influenza is not ex-
pected to occur.

Annual influenza immunization is again recommended
for individuals in groups known to experience high mortality
from epidemic influenza. In particular. immunization with
hivalent vaccine is recommended for persons in older age
groups and for all individuals with chronic illnesses. as
defined below:

(hronically 1'l: Persons of all ages who suffer from
chronic debilitating diseases, including cardiovascular.
pulmonary. renal, or metabolic disorders: 1) patients with
rheumatic heart disease. especially with mitral stenosis:
2) patient= with =<uch cardiovascular disorders as arterio-
sclerotic heart dizease and hypertension. especially <how-
ing evidence of frank or incipient cardiac insufficiency:
3) patient= with chronic bronchopulmonary diseases <uch ax
asthma. chronic bronchitis. cv=tic fibrosis, bronchiectasis,
pulmonary fibrosi=. pulmonary emphysema. or pulmonary
tuberculo=is: and 4) patients with diabetes mellitus and
Addison’s disease.

0Older Age Groups: During major influenza outbreaks,
expecially those caused by type A viruses. increased

mortality has regularly been recognized for person~ over
5 vears of age and even more notably for those over 65.
Thi~ as=ociation has been particularly marked in individ-

ual=< with underlying chronic disease.

Vaccination Schedule

All injections ~hould be given ~ubcutancously.

Persons Vaceinated After July 1963*: Only a ~ingle
booster of hivalent vaccine at the dosage level <pecified
helow ix necessary for individuals for whom immunization
1= indicated and who have heen vaccinated as recently a=
July 1963, Thix boo=ter dose is best given in early Decem-
ber.whichix approximately one month before the beginning
of the usual influenza <eas=on.

Persons Not Vaccinated Since July 1963%: Porsons
for whom immunization i= indicated and who have not been
vaccinated =ince July 1963 ~hould receive a primary im-
munization serie~ of bivalent vaccine. The optimal pri-
mary <eries con=ist~ of two do<e~ 2 months apart. Even a
single dose will afford <ome protection. and a ~econd in-
jection as ecarly as 2 weeks after the fir<t will enhance
the antibody respon=e. Immunizations <hould he ~cheduled
to be completed by early December.

Vaccine Dose**

Adults and Children Orer 10 Years Old: 1.0 ml. on
one or two occasions as specified above.

("hildren 6 to 10 Years (2ld: 0.5 ml. on one or two
occaxions as specified above, **x

Children 3 Months to 6 Years Old: 0.1-0.2 ml. of vac-
cine on two occasionx 1-2 weeks apart. followed by u third
dose of 0.1-0.2 mi. about two months later.***

Reactions

Reactions to regular influenza vaccines are thought
to be related primarily to the non-viral components of the
vaccine and commonly include erythema. induration. and
tenderness at the site of injection. Systemic reactions of
fever. headache, and malaise also occur. but lesx frequently.

For older individuals who should receive influenza
vaccine but have experienced severe local and <ystemic
reactions following receipt of regular vaccines, full dosex
of a highly purified influenza vaccine s<hould be con-
sidered. Intracutaneous administration of regular vaccines
had previously been used in these older age individuals
but is less effective than full dosex of vaccine given by

the subcutaneous route.

Contraindications

Since the vaccine viruses are propagated in eggs. the
vaccine should not be administered to anyone who ix
hyvpersensitive to eggs.

*This date represents the last major change in the A2
component,

**The cquivalent dose volume of highly purified vacceine i
indicated by the manufacturer.

***Since febrile reactions in this age group are common fol-
lowing influcnza vaccination, an antipyretic may be indicated.



STATE EPIDEMIOLOGISTS AND
STATE LABORATORY DIRECTORS

Key to alldisease surveillance activities are the physicians 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
gratefully acknowledged. Inaddition, valuable contributions are made by State Laboratory
Directors; we are indebted to them for their valuable support.

STATE LABORATORY

STATE EPIDEMIOLOGIST DIRECTOR

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware

District of Columbia

Florida
Georgia
Hawaii

Idaho

IHlinois
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine

Mary land
Massachusettes
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York City
New York State
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennes see
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

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.

C. S. Mollohan, M.D.
James C. Hart, M.D.
Floyd t. 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. Spencer, 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. Von 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. Parish, M.D.

Thomas S. Hosty, Ph.D.
Ralph B. Williams, Dr.P.H.
H. Gilbert Crecelius, 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. Covenaugh, 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 C. Hinchliffe, M.S.
G. E. McDaniel, M.D.

B. E. Diamond, M.S.

J. Howard Barrick, Ph.D.
J. V. lrons, Sc.D.

Russell S. Fraser, M.S.
Dymitry Pomar, D.V.M.

W. French Skinner, M.P.H.
W. R. Giedt, M.D.

J. Roy Monroe, Ph.D.

S. L. Inhorn, M.D.

Jomes T. Ritter, B.S.
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