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INTRODUCTION 

Throughout the year the Respiratory Diseases Surveillance Unit keeps a close watch on 
the occurrence and spread of influenza in the United States and throughout the world. 
In an attempt to obtain as broad based a picture as possible of the spread of 
influenza, information is collected from a number of sources representing a variety 
of different viewpoints. These sources and their respective data are summarized in 
this report for the 1969-70 season. 

I. SURVEILLANCE SUMMARY 

A. General Data 

TIlrough periodic telephone surveys to state epidemiologists and health officials, 
specific information was obtained regarding the presence of influenza, its 
location, extent and severity. Although rigorously accurate statistical data 
were generally not available, this type of information does give a broad overall 
picture of the spread of the disease. 

After the widespread influenza outbreaks in the United States in 1968-69 (see 
Influenza Surveillance Report H85, June 30, 1969), activity in the 1969-70 
season was decidedly less extensive, although considerably more activity was 
encountered than expected. Even though 48 of the 50 states reported influenza 
in 1969-70 as compared with alISO states in the preceding season, only six 
states reported widespread activity as compared with 44 the preceding season. 

Influenza was first reported in the United States during the 1969-70 season in 
Alaska in early November with sporadic regional outbreaks occurring in that state 
in November, December and January. Scattered outbreaks also occurred in Puerto 
Rico in late November. The next state to report a significant outbreak was 
Vermont where regional outbreaks* occurred in January. 

In late January and February significant activity began to occur along the East 
Coast and in the Southeast. Also in late January isolated outbreaks were 
documented in Oregon, Washington and Hawaii. By early February significant rises 
in influenza and influenza-like illness were being noted in the East North Central 
and East South Central areas as well as in scattered areas throughout the rest 
of the county. Some of the Mountain States noted peak activity during late 
February and March. Although there seemed to be a progression cf illness from 
the East Coast westward, most states that encountered increased levels of 
illness dated peak illness levels within a relatively circumscribed period of 
time between January 24 and February 28 (Figure 1). This is considerably later 
than the experience in the 1968-69 season when the illness had reached its peak 
in most states by early January. 

*Influenza extent categories: 
(1) Isolated Cases 
(2) Isolated outbreaks 
(3) Regional involvement-outbreaks recognized in contiguous counties but 

altogether involving counties comprising less than one-half of a state's 
population. 

(4) Widespread involvement - outbreaks recognized in more than one-half of the 
counties or in counties comprising more than one-half of a state's 
population. 
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Figure 1 

APPROXI~~TE WEEK OF PEAK ACTIVITY FOR STATES REPORTING 
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The areas most heavily involved in 1969-70 were along the East Coast, in the South
east and the Pacific Northwest (Figure 2). The Mid-West and Mountain areas were 
relatively less involved although a number of significant outbreaks were also noted 
in these areas. It should be noted, however, that a striking feature of the spread 
of influenza was the appearance of a rather "hop-scotch" pattern of involvement with 
adjacent states and even adjacent counties noting markedly different attacK races. 

Widespread influenza activity was noted in Maine, North Carolina, Virginia, 
Mississippi, Louisiana and Oregon. All of these areas except Mississippi had 
significant activity the preceding season. Regional activity was noted in 14 states, 
and isolated outbreaks were documented in 23 states (Figure 2) In five states 
only isolated cases were noted, and in two states no cases were reported. 

f\lthough accurate statistical data are generally not available, the reports from 
state health departments indicate a number of characteristic features of influenza 
in 1969-70. In comparison with the 1968-69 season, the outbreaks in 1969-70 were much 
more localized even in those states reporting widespread and regional activity with 
the population groups affected tendlng to be smaller and more scattered. Reports 
from the few large metropolitan areas affected indicated that the illness seemed to 
be localized in circumscribed sectors or areas rather than over widespread areas. 
The larger urban centers were frequently spared in 1969-70, whereas the preceding 
season most were heavily involved. In a number of instances, communities not 
affected in 1968-69 were heavily involved in 1969-70, and some significantly involved 
during the first season in 1968-69 were spared in 1969-70. However, many communities 
were affected both years. 
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Figure 2 
INFLUENZA, OCTOBER 1969 - MARCH 14, 1970 
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Many of the states reported that the population affected in 1969-70 was somewhat older 
than that of the preceding year in that high schools tended to have higher absentee 
rates than junior high or elementary schools. Schools in at least seven states had 
to close because of teacher absenteeism. 

B. Mortality Statistics 

Pneumonia-influenza deaths from 122 United States cities are carefully monitored each 
week for trends in the country as a whole as well as in each of the nine major 
geographic regions. These data are thought to be the most accurate reflection of the 
severity and extent of an epidemic available (see Influenza Surveillance Report #84). 

The pneumonia-influenza mortality curves were first noted to be elevated above 
expected levels during the first week in 1970 and remained elevated through the 9th 
week (the week ending 3/14/70, Figure 3). The curve was only modestly elevated 
above the baseline even at its highest level. In marked contrast is the curve from 
1968-69 which is much steeper and broader based. The mortality pattern closely 
mirrored the reported outbreaks with the New England, Middle Atlantic and South 
Atlantic regions having the most notable increases in morbidity. The East North 
Central, East South Central, and West South Central regions had elevations of a lesser 
degree and the West North Central, Mountain and Pacific areas had only minimal 
unsustained fluctuations above the baseline levels. Deaths from all causes showed a 
similar pattern but with much greater fluctuation (Figure 4). 
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Fiqure 3 
PNEUMONIA-INFLUENZA DEATHS IN 122 UNITED STATES CITIES 
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Flqure 4 
MORTALITY IN 122 UNITED STATES CITIES 
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Table 1 gives a summ;ln' "lf the excess mortality during the periods of epidemic 
influenza during the past 2 ::ears. If one assumes that the 122 United States cities 
1rl t'k reperting system represent ;]pproximately 1/3 of till' total United Stales 
po?uL:ltion, [!;en the total e:{cess mort:ilitv fl'r the l':iilo-bY Sl';]son can be estimated 
to have bet2n ov'_'r 38,000 \vi~L uvt2r 27,OUO ckaths during the subsequent season (ilv 
I:1ultiplying tilt2 obst2rved excess by a factor of 3). II should bl' l'mphasL::ed tilat 
these figures are ml'rely rough estimatl'>:i since the pOpuLltiuIl b;]st.: i>:i almost 
exclusively urban in nature <.md extrapolations to POpuLllions ill less congested 
areas :r:ay not be valid. Final data from death Cl'rti ficates \·Jill llot be available 
for several years. 

r 

Table 1 

P:.lE1j~10NIA-INnL'E~ZA N\D TOTAL :-lORTALITY FIGURES FROH 122 U. S. CITIES 
DUREe EPIDHnc INFLUE:--lZA PERIODS It-; 196b-69 MD 19b9-70 

Hortality 
Years Category Observed Expected LXCl'SS 

1968-69 Pneumonia and 13211 6086 7125 
(weeks 49-12) Influenza 

-, 

Total 232108 212674 19434 

1969-70 Pneumonia and 6004 4571 1433 
(weeks 1-8) Influenza 

Total ll7458 108255 9203 

C. Analysis of State Influenza and RespiratoL"Y Disease Reports 

,\nother source of data is the 25 states that report respiratory illnes:~ un d regular 
:)asis in their state health bulletins. These data an' presented in Table l. by:C:
week periods or by month, depending upon the reporting system, ~nd are plotted for 
nine states in Figure 3. Since the criteri~ for reporting as well as its sensitivity 
and specificity vary so much from state to state, actual numbers cannot be compared. 
However, the shapes of the curves and seasonal distribution are comparablE. Since 
the Influenza A virus was prevalent for only several months last ye,lr, and sillce 
cases are reported year round in most states, much of what is reported under the 
heading uf influenza is probably non-specific upper respiratory illness. Despit~ 

the obvious limitations of this type of data, several trends seem appdrlnt dnd merit 

consideration. 
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Table 1 gives a summary of the excess mortality during the periods of epidemic 
influenza during the past 2 years. If one assumes that the 122 [nited States cities 
in tile reporting system represent approximately 1/3 of the total United States 
population, then the total excess mortality for the 1968-69 season can be estimated 
to have been over 58,000 wittl over 27,000 deaths during the subsequent season (by 
mUltiplying the observed excess by a factor of 3). It should be emphasized that
these figures are merely rough estimates since tile population base is almost 
exclusively urban in nature and extrapolations to populiltions in less congested 
areas may not be valid. Final data from death certificates will not be available 
for several years. 

r 

Table 1 

P~EU:10NIA-INFLUENZA AJ."lD TOTAL MORTALITY FIGURES FROM 122 l!. S. CITIES 
DURING EPIDEMIC INFLUENZA PERIODS IN 1968-69 AJ."lD 1969-70 

Mortal ity 
Years Category Observed Expected Excess 

1968-69 Pneumonia and 13211 6086 7125 
(weeks 49-12) Influenza 

Total 232108 212674 19434 

1969-70 Pneumonia and 6004 4571 1433 
(weeks 1-8) Influenza 

Total 117458 108255 9203 

C. Analysis of State Influenza and Respiratory Disease Reports 

Another source of data is the 25 states that report respiratory illness on a regular 
basis in their state health bulletins. These data arp presented in Table 2 by 2-
week periods or by month, depending upon the reporting system, and are plotted for 
nine states in Figure 5. Since the criteria for reporting as well as its sensitivity 
and specificity vary so much from state to state, actual numbers cannot be compared. 
However, the shapes of the curves and seasonal distribution are comparable. Since 
the Influenza A virus was prevalent for only several months last year, and since 
cases are reported year round in most states, much of what is reported under the 
heading of influenza is probably non-specific upper respiratory illness. Despite 
the obvious limitations of this type of data, several trends seem appar~nt alld merit 

consideration. 
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Flqure 5 REPORTED INFLUENZA CASES IN REPRESENTATIVE STATES, 1969-1970 
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FIgure 5 (CONT) 
REPORTED INFLUENZA CASES IN 
REPRESENTATIVE STATES, 1969-1970 
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1. Although the disease peaked in each 
state between early January and mid-March, 
East Coast states tended to have earlier 
peaks (in January and February) while 
disease in the other states tended to peak. 
somewhat later (in February and March). 
This was particularly noticeable in the 
Hountain Division states of Hontana, 
Idaho and Arizona. An exception was 
South Carolina where the disease peaked 
late also. 

2. It is also apparent from these data 
that many of the states showed relatively 
low but significant levels of respiratory 
illness in the summer months, with cases 
generally rising approximately tenfold 
in the autumn. This probably relates to 
the re-opening of schools in September. 
Another approximate tenfold rise was seen 
during the period of time when influenza 
was known to be prevalent, suggesting 
that the actual peak of reported 
respiratory illness may in fact be com
posed primarily of true cases of 
influenza, only 10 to 15 percent of 
which is due to the usual winter back
ground of respiratory illness. The 
semi-log plots tend to underemphasize the 
magnitude of the peaks in relation to 
the baseline. In several states small 
or even no peaks were noted, correspond
ing with the absence of known significant 
influenza activity reported from other 
sources. Levels in spring were equiv
alent to those in fall. 

3. A somewhat different type of report
ing system is evident from the data for 
the states of Delaware and Alabama. 
Cases were reported only during the 
periods of time when the influenza virus 
was being isolated in this country. The 
epidemic curves in these states indicate 
rather striking and sharply demarkated 
epidemics (the data for Connecticut, 
Vermont and Mississippi are similar in 
this regard). Again care must be 
exercised in interpreting the actual 
numbers. Although an epidemic "scare" 
can increase reporting markedly, this 
probably only accentuates the shape of 
the curve with the number of reported 
cases probably representing only the 
"top of the iceberg". 



4. Lastly, t,vo states, Arizona and Idaho, give a somewhat more detailed bn'ak
dO\m of their data. For Arizona influenzd and acute respi ratory disease (callses 
undetermined) are plotted separately ,,,ith their respective 5-ycar medians. A 
35 to 50 percent rise above the 5-year median is seen for influenza, corresponding 
I,itt; the fact that only isolated outbreClks of illness ",,'(,ree: obsL'rveJ. The acute 
respiratory illness curve shows no peak, and also indicates less seasonal 
variation. In Idaho, the peak of influenza activity in late Jaliuary through miJ
April is in marked contrast to the relatively uniform ratc throui!hout the fall, 
~inter and spring months for otller upper respiratory illness. 

D. Stilte Laboratory Reports 

Several state laboratories publish a detailed breakdown of their influenza data. Tllis 
type of data gives another different, and enlightening viewpoint. 

In Figure 6 serologic and virologic influenza A2 confirmations at California State 
Laboratories are shown by week of report. California reported only isolated outbreaks 
in 1969-70 and had a total of 19 isolations and 203 seroconversions. The pL'ilk for 
seroconversions was during March, with most of the isolations in the first quarter of 
1970. This illustrates the well accepted fact that the presence of virus does not 
necessarily mean epidemic levels of illness. 
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Table 3 gives the results of the New York State Laboratory respiratory virus survey 
and indicates that the rate of positivity rose from a baseline level of 8 to 15 
percent to a high of 45 percent in February, indicating a significant rise in the 
number of persons exposed to illness even though New York State reported only 
isolated outbreaks. That these data were derived from sera of persons submitting 
blood for STS determinations must be kept in mind in evaluating any conclusions 
drawn. 

Table 3 

NEW YORK STATE LABORATORY RESPIRATORY VIRUS SURVEY 

Influenza A Influenza B 
Routine Sera Routine Sera 

Month Percent Sero Isolations Percent 
Positive Conversions Positive 

1968 Oct. 7.5 1 0 0 
Nov. 8.8 4 0 1.2 
Dec. 40.0 57 12 2.5 

1969 Jan. 36.2 6 3 0 
Feb. 26.2 0 0 2.5 
Mar. 25.0 3 0 6.2 
Apr. 31. 2 0 0 3.8 
May 21. 2 2 0 1.2 
June 12.5 0 0 2.5 
July 20.0 0 0 0 
Aug. 11. 2 0 0 2.5 
Sept. 8.8 0 0 2.5 
Oct. 13.8 1 0 1.2 
Nov. 15.0 3 0 2.5 
Dec. 22.5 2 0 1.2 

1970 Jan. 22.5 16 5 5.0 
Feb. 45.0 18 1 3.8 
Mar. 38.8 1 0 0 
Apr. 20.0 0 0 1.2 
May 31. 2 0 0 3.8 
June 25.0 0 0 1.2 
July 27.5 0 0 5.0 

Table 4 shows similarly derived data from New York City. Several features deserve 
comment: 

1. The relatively uniform rate of positivity in all age groups is quite 
striking and tends to support the contention that age specific attack rates 
were relatively uniform during the Hong Kong era. However, data for ages 
15 and below were not available. 

2. Although a titer of 1:8 is relatively non-specific, the high percentage 
of persons with such titers at the beginning of the season suggests that this 
population had already had extensive previous experience with this virus and 
may account for the absence of major outbreaks during 1969-70 in New York City. 
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3. However, the slight rise in rates of sero-positivity during the 1969-70 
season indicates that the virus was circulating in the population at least at a 
low level. 

Age Group 

15-19 

20-2LJ 

30-39 

40-49 

50-59 

60+ 

All Ages 

Tab1 e 4 

NEW YORK CITY RESPIRATORY VIRUS SERUM SURVEILL~~CE 
A2 HONe Ko~e INFLUENZA 

Serum Percent Positive Reactions* 
Dilution Dec Jan Feb t-lar Apr 

8 70 78 78 94 72 

32 24 38 47 32 34 

8 72 68 86 94 72 

32 20 12 40 24 28 

8 66 86 80 92 84 

32 26 30 28 20 28 

8 78 88 90 76 76 

32 30 32 40 14 20 

8 60 74 80 74 74 

32 36 38 30 14 20 

8 62 68 74 88 74 

32 30 24 36 20 22 

8 67.0 77 .0 81 86.3 75.3 

32 27.7 29.0 37 22.3 25.3 
I 

May June 

60 70 

30 28 

54 68 

12 30 

64 76 

16 34 

60 78 

12 32 

66 66 

16 22 

56 72 

22 

~ 60 71. 7 

18 I ~LJ. 7 

*Sera from apparently healthy persons (\~asserman Jpplicants); 'ji) in eaci! age range. 
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E. Speculations and Outlook 

Based upon knowledge of the usual 2 to 3-year cyclic pattern for influenza A 
virus and the experience that a major epidemic season has been routinely followed 
by a quiet season, the significant influenza activity during the 1969-70 season 
was unexpected. One might speculate that the 1969-70 experience was a 
phenomenon similar to the second wave of 1957-58 but with the second peak 
occurring a year later rather than a month later. If the overall attack rate 
during the first Hong Kong season was only about 25 percent, then large 
numbers of susceptibles would have remained during the second season. It is 
possible that two waves of illness due to a new strain are necessary to provide 
enough community immunity to prevent epidemic spread. Our lack of understanding 
in such matters has been underscored by these recent events. 

Epidemic influenza has now occurred in three successive years in this country, a 
situation which is without known epidemiologic precedent and which leaves a 
great deal of uncertainty regarding 1970-71 season. Since periods with wide
spread epidemic activity are generally followed by periods with only minimal 
or low level activity, since there has been no evidence of antigenic change in 
the currently prevalent Hong Kong A2 strain, and since many individuals have 
been exposed over the past 2 seasons, major outbreaks of influenza A seem 
relatively unlikely this coming season. However, it must be emphasized that 
since influenza A has a 2 to 3-year cyclic pattern and the Hong Kong A2 
strain has now been prevalent for 2 years, changes of epidemiologic significance 
in the antigenic make-up of the virus may occur at any time. In addition, 
influenza B which has a 4 to 6-year cyclic pattern has not occurred in many 
areas of the country in 4 to 5 years, thus, activity due to this variant would 
not be unexpected. 

II. SUPPLEMENTARY REPORTS 

A. Hong Kong Influenza - Anchorage, Alaska 

In mid-November 1969, an outbreak of influenza occurred in a church-supported 
residence for children with behavioral disorders and affected 28 of the 65 
residents and staff. Investigation revealed that the casea began as early as 
November 8 with most occurring between November 12 and 18 (Figure 7). A2 Hong 
Kong-like viruses were isolated from eight individuals, and 17 showed fourfold 
or greater titer rises. A total of 19 cases were confirmed by viral isolation 
and/or serology. Eight of the cases were staff members (out of 25) and 11 
were children (out of 40). The age of the patients ranged from 8 to 51. The 
most common signs and symptoms were cough, malaise, fever, and rhinitis. One 
case of pneumonia and two cases of post-influenza asthenia occurred. 
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FIGURE 7 

ONSET OF ILLNESS IN 19 PERSONS WITH 
CONFIRMED A2/ALASKA/69 INFECTION 

IN A CHILDREN'S HOME, ANCHORAGE,ALASKA 
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D FOURFOLD TITER RISE 
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DATE OF ONSET 

NOVEMBER 1969 
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This I,'as tile first coniirml'd uutbrc'ak in tlle continenLll lnitcd States ill 19h9-7(). 
During the months o[ ~ovemb~'r anu DL'cember till're Ivas all increase in the incieiclc.:'l' of 
influenza-like illness lolith increaseu ilbselltceism in schools and businvssl's in the 
Anchorage area. InfluLOnza virus similar tel that of th" dlildren's home: Ivas isolal"d 
from [our other sick individuals in the arc'a in 0iovember. Outhrcaks of influl'nzd
like illness associated with significant school absenteeism occurred in Kc,tchik;ill and 
Sitka in southeastern Alaska in February 1970, and there appeared to have been a 
progression of activity [rom the Anchorage arc'a to otill'r population centers and from 
there to more rural areas. ~!ajor influenza activity in Alaska preceded that in tile 
rest of the continental United States by about 1 month. The cause of this differ"nce 
in timing is not clear. 

(Reported by: Arnold R. Saslow, Senior Assistant Health Services Officer, and 
T. Stephen Jones, N.D., EIS Officer in Alaska, and state and local health officials) 

B. Hong Kong Influenza - Homer, Alaska 

An outbreak of A2 influenza between mid-November and miu-December was investigated 
in Homer, Alaska, which involved 128 persons. Homer, a town of approximately 2,500 
people located 250 miles south of Anchorage, is predominantly dependent upon the 
tourist and fishing industries. A total of 128 cases of influenza were reported 
between November 17 and December 27, 1969. Sixty-eight of these were seen by a 
physician and 60 "ere diagnosed by telephone interview. The largest number of cases 
was seen in the 10 to 14 age range with about 40 percent occurring in school age 
persons (Table 5). The peak of the outbreak occurred between November 29 and 
December 3 (Figure 8). School absenteeism was between 10 and 15 percent compared 
with an estimated 25 to 30 percent in the 1968-69 influenza outbreak. Of 128 cases 
only 12 percent (15) gave a history of influenza-like illness in 1968-69. 

Table 5 

AGE fu"lD SEX DISTRIBUTION OF 68 INFLUENZA CASES 
HmlER, ALASKA - NOVDlBER-DECHlBER 196':) 

Age 
(Years) Nale Female Total Percent 

0-4 3 2 5 7.4 

5-9 3 4 7 10.3 

10-14 4 8 12 17.6 

15-19 1 3 4 5.8 

20-24 4 1 5 7.4 

25-29 2 3 5 7.4 

30-34 2 5 7 10.3 

35-39 3 4 7 10.3 

40+ 7 9 16 23.5 

TOTAL 29 39 68* 100.0 

*Sixty of the 128 cases were diagnosed by telephone 
contact, and no age was obtained. 
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The characteristic clinical picture consisted of fever, cough, headache, myalgia, sore 
throat and.. rhinorrhea. Duration of illness ranged between 2 and 10 days with a median 
of about 6 days. Secondary pneumonia developed in five cases. Serous otitis media 
was seen in four or five cases complaining of earache. No other complications were 
noted, and no deaths were reported. 

A2 Hong Kong-like virus was isolated from four of ten throat swabs. Two fourfold 
rises in antibody titer were also documented. In a virus shedding study involving a 
total of 39 persons in four families and a small boarding school it was demonstrated 
that the virus was shed from I day before to 6 days after the onset of illness, with 
highest percentage of positive cultures from the time of onset to 3 days later. Five 
persons in the study who had no influenza symptoms developed evidence of carrier 
status (two had virus isolations and three had serologic rises). 

The influenza virus was probably imported from Anchorage by relatives who came in 
contact with the families during the Thanksgiving holidays. Cases ",ere being 
reported and confirmed in Anchorage in early November and such contact could logically 
have spread the virus. 

A number of neighboring communities not affectco in 1968-69 were affected in 1969-70. 
Anchor Point and Ninilchick reported high illness rates \.Jith school absenteeism 
reaching 40 to 50 percent. In contrast, other neighboring communities of English 
Bay, Seldovia and Port Graham which reported high attack rates in 1968-69 had few 
cases during the 1969-70 season. 

(Reported by Paul Clark, M.D., Chief Alaska Activities, Ecological Investigations 
Program, and Gary J. Kaplan, M.D., Medical Epidemiologist, and state and local 
health officers) 
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III. I1lTER.l\JATIO:\AL NOTES 

The current epidemic of A2 Hong Kong-like influenza virus was first recognized in 
July 1968 in Hong Kong and then spread rapidly throughout Southeast Asia. Later, a 
major epidemic in t.he United States occurred during the fall and winter of 1968-69. 
Although localized outbreaks were recorded in most European countries in the 
winter of 1968-69, t.he level of activity there did not approach t.hat in the United 
States. Subsequently, during the winter and spring of 1969, a number of outbreaks 
were reported from South America, Africa, Australia, and Southeast Asia. 

In tIle fdll and winter of 1969-70, the virus reappeared in Europe and Northern Asia 
causing epidemics of major proportions. In contrast, the United States noted only 
modest increases above expected levels. For this period, influenza activity was 
also documented in the Middle East, northern Africa, southern Asia, and the Pacific, 
and other North American countries. Between June 1969 and March 1970, 42 countries 
reported outbreaks of influenza to the World Health Organization (Table 6) 
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The vast majority of t.he countries reported outbreaks in December 1969 and January 
1970, with earlier reports coming primarily from the southern hemisphere. Of the 
42 countries, 33 recorded A2 Hong Kong/68-like virus alone; five others had 
primarily A2 Hong Kong activity with some influenza B involvement. In Argentina, 
there appeared to be two distinct waves of influenza, the first caused by A2 Hong 
Kong/68-like influenza virus and the second by Type B influenza virus. England 
also reported an initial widespread A2 outbreak and later a number of scattered 
B outbreaks. Israel reported an initial outbreak due to influenza B followed by a 
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more widespread outbreak of A2 Hong Kong--like virus. Two countries, Romania and 
Bulgaria, H.-ported the primary agent involved to be influenza B, and both of these 
countries reported isolated cases and outbreaks of A2 Hong Kong-like influenza virus 
later in tile year, which were less extensive than the initial countrywide o~tbreaks 
of influenza B. In mosl countries, the outbreaks were described as clinically mild, 
though respiratory disease mortality was generally elevated. All age groups were 
affected in most of the countries reporting. 

The differences in the epidemiologic patterns of occurrence of A2 Hong Kong virus 
between the United Stat<c:s and the rest of the northern hemisphere can be emphasized 
by comparing the respiratory mortality data from the U.S. and England (Figure j). 
Whereas during the winter of 1968-69, the United States had a sharp peak in respiratory 
discase mortality, England and Wales noted only localized influenza outbreaks with 
only modest irregular increases in respiratory disease mortality. This situation 
completely reversed during the 1969-70 influenza season, with England having a sharp 
increase and the United States only a modest rise. Particularly striking about the 
English mortality figures was the abruptness with which the peak was reached and 
the equally abrupt decline to near baseline levels. Expected baseline levels were 
first exceeded in the first week of 1970. By the fifth week of 1970, the disease 
had dropped to baseline levels. 
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It should be noted, however, that respiratory disease mortality data from the 122 U.S. 
cities (which report pneumonia-influenza mortality) and England and Hales (which 
report pneumonia-influenza and bronchitis mortality) are not directly comparable 
because of differences in the definition of the disease categories, differences in 
the population base, differences in the age structure of the population, and the 
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higher British baseline levels, and greater seasonal variation, as well as other 
factors. 

A number of questions remain unanswered about the spread of the Hong Kong A2 
influenza variant. Why the United States was so heavily involved during the initial 
influenza season and the European countries so minimally involved, despite well 
documented demonstration of the virus, remains unclear. The reversal of the 
situation during the 1969-70 season might have been predicted on the basis of 
population immunity and susceptibility. 

V. LABORATORY NOTES 

The results of reciprocal hemagglutination inhibition (HI) tests comparing recent 
(July 1969 through June 1970) Influenza A2 isolates with reference strains from 
earlier years are shown in Table 7. The HI titers are geometric means of duplicate 
tests with RDE-treated chicken sera and allantoic fluid antigens. Recent isolates 
were selected to represent worldwide geographic locations and include strains from 
England, Hawaii, Taiwan, New Guinea, and North, South and Central America. 

Table 7. ReCiprocal Hemagglutlnatton InhibitIOn·' Type A2 Influenza Viruses, 1957 1970 
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Based on HI test results there is no evidence of any significant antigenic change in 
the Hong Kong-like strains isolated since 1968. The antigenic relationships of the 
Hong Kong-like strains to each other and to the earlier A2 viruses remain the same. 
That is, all pre-Hong Kong strains, except Tokyo/3/67, were inhibited to some extent 
by sera against the Hong Kong variants, but antisera against the pre-Hong Kong 
strains only rarely inhibited hemagglutination by the Hong Kong-like variants. 
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The A2/Nederlands/85/68 strain that \Vas isolated by Dr. N. Masurel (Lciden) prior to 
the emergence of the Hong Kong variant is a major exception to the usual antigenic 
pattern. Although it is generally more closely related to the pre-Hong Kong strains, 
the Nederlands isolate sho\Vs some degree of reciprocal reactivity with every strain 
isolated. The contribution, if any, of the neuraminidase to the unusual patterns 
exhibited by this virus is now under investigation. The ~ederLmds strain appears 
to exemplify the transitional or bridging strains referred to by Fazekas de St. Groth 
(Bull. IlliO il, 1969). 

Similarity coefficients, calculated according to the method of Archetti-Horsfall, and 
phenograms, based on clustering by average similarity correlation coefficients, have 
also been prepared in an attempt to simplify analysis of the data sho\Vn in Table 7. 
The close antigenic relationships in the Hong Kong-like strains and their divergence 
from previous A2 strains are clearly illustrated by both the similarity coefficients 
(Table 8) and the phenogram (Figure 10). The broad reactivity of the A2/~ederlands 
strain and, to a lesser extent, the A2/Korea strain also becomes more apparent from 
the similarity coefficients (Table 8). 

Table 8 Stram Relationships of Type A2 Influenza Viruses 

(Similari1y coefficients according to the formula of Archett. and Horsfall. JEM 92 441, 1950) 

font.1I mw pi the (llher I:;;: lIlJetcr!T11n,l1c 

However, it should be recognized that these methods of presentation, \Vhile useful, 
have significant limitations. For example, whereas both methods define antigenic 
relationships in terms of distance, they provide no information regarding the 
symmetry of relationships. "One-way" antigenic crosses, asymmetrical relationships 
or junior-senior relationships as described by Fazekas de St. Groth (Bull. WHO il, 
1969) are obscured. Also, the bridging properties of strains like A2/Nederlands/84/68 
and A2/Korea/426/68 are not seen in two-dimensional phenograms (Figure 10). 
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Influenza B activity was limited in the Western Hemisphere for this period. The few 
isolated recovered were still quite similar to the B/Massachusetts/3/66 strain. 
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:(]I indi\ Idual .... ft)r \\hon: influ"T:l:t \\llu]d Il!' a -iL!nlflcant 

h,l/:trn 1- ri'('OT~,TT1\'ndi'd rt'l!ardll'-- of 11:1' 1'\fJf'('(i,d O('('ur

rl'nt'i' of :nflul'n/:l. In an> arl':i.. 

INFLUENZA VIRUS VACCINES 
T[;(, Di\i-i()n of Bio]Ol!II'- :"-tan(hrrl-. \:l.1ional In""ti* 

:Ull'_ ()f Hi'alth. rf'uu\:(ri~ rl·\ il'\\ - il~rjlli'r'/:t \ ;\(Tlni' f()rmu· 

;!Tld ,dii'n :~ldl(':dl'd. ri'I'()~lil1';'l1d- rl'\ i-lllr',- III Inl']udl' 

:lnd ahr():II] In )',lli:I·711 d'd Illd dlffl'r -Il!· 

I::,' Hr.r~l! h.'J'Il! -[ialn. \:! \11·/:1 :.' fi .... F()r 

-:tri'" :t- Ih,' hi\ ;(I,'nl \ :It'('lnl' r·"·():' ~'1('r)(],'d ttlr 1\H-in·(1). 

Th!· aduit dO-I> Ilf In:ll'(I\:t!l'rl :nf]lwrJ/:\ \;l("l'llll' \\ill (·on· 

talL llill ,·hlck ('1·11 :ll!l!lur:naTlrt;! (("( \) 11:1,1 .... or i>f)l' \:! 

:lnli:!I'n {\:! \I('r,i :! ti"') :l.T,d :1)(1 ('( \ ur~ll- (I: tqw B 

:lnfl1!i'l] (B \1;t-- :~ Lt;l. 

HI! .. !f;I~ purifi,'d \aCI int'- \',:]] hi' :~\:\Ii:dli(' frOil] r:itl-t 

1',dr,ufal'lurl'r-. TI:(' .... \· III:!)',]> !ilHi:'ll,d \:I('\'ln!'- art· ('qul\a· 

-Tr' ,ff,,; II 

\ Ie;, 1{,', 

,f'i,' I: Li 1""iL, 1111: 
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I"nl !', !l()I,'n(': to (':Irljt'r \:I(·('lnl' ..... hllt ('unlain !1' __ ~nr'· 

\ Ira! prot('in and ar(' rh(, rp('()!lH'H'nrif'd producl:- \\hprp 

;\\ :tll ;tltl!'. 

RECOMMENDATIONS 
\nnua! \:HTlnarion 1- ri'('or::r';"ndl'd fur pl'r-on- of ali 

;[~i'-\\h() ha\i' t'hroni(' dl'hilitating ('l)ndltion-: l)('on~('nltal 

and rhl'Umalil hpart <11-('(\-\:>, " .... pt,,,iall>· n~i(ral -tt'no.-I-: 

:!) ('ardio\ a-cular (il-ordf'r-- .... ud', :\- artl'rlo.",,('lprolJe ani! 

h;-pf'rtl'n:--i\(' ht'art dl-P:I-i>. P:'lrli('ularl;-' \\irh \>\idi'n('f' (If 

('ardia(, in-uffl{'ll>n(',': :~) l"flroni(' hrondl()pulr~~onar: d'i 

1':1.-(',-, ---1H"h a .... a-Thpl:t. chronl(' hf!ln(·hlri-. l',' -I (' fihro""i-. 

hronchi,'(·ra:-l-. (-lJ:iph;--l'l~',a. and ad\;lnl't'd tuhl'rl'lllo .... i"'" ()r 

t) dia!l\:'ti'''; nll'llitu-- :lnd (}rhpr ('hronlc rnt·raholll' dl-ordpr-. 

CandldalP:- for influi'nza \;t(Tln .. V.hD ha\f' had .-i'\I'r(· 

local or -,'-tf'rni(' rpaction:- to thl' \:I('cinp in tr,i' pa-t r::I> 

f'\ppripnc{' Ip:-:- di:'cop.:fort :f th(' hi~hl~ pUflfipo \(1C'l';n p 

U ,<'rl, 

\lthoUL!h thp indication:"" for \aC('lnation of all ol.-1i'r 

pt'r.-on- art' 1(>:,:, ('I('ar. oldpr p"r-on- \\ ho ma:' ha\ (' in

l'lplPnt or pntf'ntial cr:ronic dl:--I'a""f', partiL,tllarl,' Ih{I-(' 

afff'l·tin~ l'iHdio\ a.-CU!:lf :md hrunchopul:llonar: -: ""If"':

-hould al""o flf' ("on",idprpd ('andidatf'- for annual \a('cinal](lrJ. 

Ir:~n~uniza[lon of p{'r""on- In\o!\pd in pr()\ iding p.--\·n· 

ria! ('Ummunil: ";f'nict':-: r:', a:' a!.""o hI' (·on.-idprpd. H()\\p\pr. 

fll,forl' l'll;harhlnt! upon -uch a pro!.!ran;. ph:.""ici"ln- ff''''pon

-lhlp for :-u('h group.- mu""l tab, Into a('('ounl a nun:hf>f of 

factor"" including: the dlffi('uJI1P.- inh .. 'ri'nt In pr(,d:(,li()n uf 

influf'nza ppld"'lrli~"-, lh,' \ariahilil\ of \a,'('int' 1,[f,,('tl\I'

nl''''' .... thi.' ir."id,'n(·(' of -idp rpactlon- rhp (·0 .... ( ()f (hi.' prl.

~ram,-. thf' a\:lilahiiit~, of thp \;l.('(·inl'. ,-~nd thi' di\pr""ion ()f 

{,\j..;tlnu \accinl' . ..;uppli p :- from tho.""p \\ith chronic- di.'hilirat

in/! condition"" "ho arp at high ri.-i-;,. 

VACCINA nON SCHEDULE 
Thl' rrlr~:ar.' -('ri!'- (·urL-i...;(- Ill' :..: du- p .... :l.(jT1i~ni--I(·r('d 

-u\ll'uranpoll-i.'. prl'fl'r;(hl,' ti 10 ... "\('I.h,. :IP,irt, (O( 

\ IJ 1 U rTl (' t"(lr ~(j LJ I t - ,inti :1 (I 1'1 :111 "11 

l:ad 1 or ;--:,or(' (!{J.-I''''' of th,' \ (\('('IIW ((}11::II'.inc H()n!! h:lJnc 

-train antlL!l'n in Ihl' l\ltjto..-tiq or ;h,> IBti\·1-7'J -!'OI-{Jn- ,( .• 

quirf' onl.' a -i!iL!lp :-uhcutan('uu.- h()o.-II>r dO-I' 1)1' lil\ alf'n; 

\![("c:nl'. \11 olrwr-' -hll'.1ld rl'!'p~\\, prlr~:ir> -!'rii'-, \ ,[('

i'ination ,-hould hp:,('ht'dul.,d for('orrpll'llon L\ ";d-\()\f'r:~i:,'r. 

PRECAUTIONS 
Influ"llz:1 \ :WI'IIlI' i-- pr;>p:tri'd fror:! \ ]ru-.'- !,!ro\\n ;n 

pr~hr;-IJna:l'd ('gg-- arid ordinarii: ""hould not 1)1' admlnl-'ll'ri'd 

T() pt'r-un.- h>pt'r .... pn:-lti\p 10 in!!t'.-ti'd or injP("Ii'd t'gg protPln. 

1 "\1 \\ I?: \ i'l, '\ 



STATE EPIDEMIOLOGISTS AND 
STATE LABORATORY DIRECTORS 

Key to all d'lsease surveillance activities are the physicians who serve as State epldecrlloioglsts. 

They ore responsible for collecting, Interpreting, and transmitting data and epidemiological infor

mation from their ind'vidual States; their contributions to this report are gratefully acknowledged. 

In addition, valuable contributions are made by State Laboratory Dlrectcrs, we are Indebted to 

them for their valuable support. 
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