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SUMMARY 

INFLUENZA SURVEILLANCE REPORT 
1979-1980 and 1980-1981 

1979-1980 (July 1979-June 1980) 

The predominant type of influenza virus isolated in the United States 
during the 1979-1980 influenza season was influenza B. The virus caused 
widespread outbreaks in several regions, primarily among school-age children, 
although outbreaks in older groups were reported. For the first time since 
1962, influenza B activity was associated >lith an excess in reported pneumonia 
and influenza deaths. 

Influenza B Activity - Early warning of an impending influenza B season 
was provided from isolations of influenza B viruses during July, August, and 
September from school children in Hawaii. Influenza B outbreaks in the 
continental United States were first reported in schools in Oregon during tl~ 
se c ond week of December. In subsequent weeks, 4S states and the District of 
Columbia reported isolates and 20 states and the District of Columbia reported 
widespread outbreaks. Peaks in nationwide morbidity and the number of viral 
isolates were recorded during the week ending February 9, 1980. Deaths from 
pneumonia and influenza reported by 121 cities were elevated significantly for 
the 10-week period between January 19 and March 22, 1980. Most influenza B 
isolates resembled B/Singapore/222/79. 

Influenza A (H3N2) Activity - Influenza A(H3N2) isolates were reported 
from 8 states beginning in late December. The first reported outbreak of 
influenza A(H3N2) occurred in an Illinois hospital in mid-February. Some 
influenza A(H3N2) isolates were similar to A/Texas/l/l7, a strain used in the 
1979-80 vaccine, and others were similar to A/Bangkok/l/79 a strain 
demonstrating significant antigenic drift from A/Texas/l/77. Influenza 
A(H3N2) outbreaks and isolates continued to be reported into June. 

Influenza A (HINl) Activity - Influenza AlHINl) isolates and outbreaks 
were reported among high school students on the Eastern shore of Maryland 
during early February. Analysis of AlHINl) isolates showed them to be similar 
to A/Brazil/ll/78. Sporadic influenza A~HIN1) outbreaks and isolates were 
reported from the District of Columbia, Delaware, Illinois, Wisconsin, Texas, 
and Alaska. 

Reye's Syndrome - An association between Reye's syndrome and influenza B 
activity was again noted. 

1980-1981 (July 1980-June 1981) 

The predominant type of influenza circulating 1n the United States 
throughout the 1980-81 influenza season was influenza A(H3N2). Early warning 
was provided by reports of isolates in July and August of 1980. Numerous 
isolates of influenza A(HIN1) virus were made during the latter two-thirds of 
the season. This was the second influenza season since 1977 involving 
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reported from several mid--Western iWei W('ster;l stat:f>s.l'lle first documented 
influenza A\HJN2) outbreak in tile C()lltil11'llLll LIlitt'li StalPS W-tS reported in 
mid-October 198U in a San Francisco nursillg home. UULi nl! Llle folloWing weeks 
:"7 states and the District of CoLumbi.a r'!p(\[tedintll1el1zrJ AUUN2.) isolates and 
30 states reported 'widesprt~ad influenza outbrc>ak activity. Lxcess deatils from 
pneumonia and/or influerlza a:-; t,_'pur Lcd by 1..21 ,it jpc; ')cciJrred tor a IJ-,,'eek 
period beginning December L3 that c;,incided with a period of maximal reported 
numbers of influenza A\H3N2) isolat,cs. Influellza AUUN2) strains isolated 
were, in general, antigenicalLy intermediate bet'..:een A/Texds/l/77 and 
A/Bangkok/l/79 strains. 

Influenza A (Hl:--Jl) Activity - Serological sLUl.1ies conlit-med a limited 
influenza A (H1Nl) outbreak in Puerto JUco in September. Sporadic influenza 
A(HIN1) acti vi ty in continental Uni ted States oegan in mid--L'ecember with a 
report of virus isolation from Washington, D.C. During tile following weeks, 
40 states reported isolations, but only Georgia and Arizona reported oucbreaks 
due to influenza A(HINl). The influenza A(HINl) viruses isolated were similar 
to the A/England/J33/8U or A/lndia/b2.63/8U strains. 

SCRVEILL\~CE METHODS 

:\1ortality Surveillance 

It has been observed repeatedly in the Ullited States that during most 
epidemics of influenza A the number of deatiJs recorded as dUE: to pneumonia and 
influenza (p and I) exceeds expected values for several weeks. I - 4 

Therefore, CDC uses reports of P and I deaths attributed to influenza activity 
as one measure of the extent and impact of influenza activity. 

Each week 121 cities in the United States relay mortality data by postcard 
or telephone to CDC's (~onsolicii1ted Surve.illance and CommullJcati.ons Activity. 
The number of deaths occurrLll~ in these cities is reported separately in each 
of six age groups for all causes, for intluellza, and [or pneumonia. A death 
is attributed to pneulUonia if it appeared 01) Part l(a) of the death 
certificate as the immediate cause of deaU! or- OIl ttw lowest used line of Part 
I as ;::n underlying cause of death. A deaLh is attributed to ul1'luenza if the 
word "influenza" appears anywtwre in Part I or Part r L of the certificate; if 
other causes of death are also named, infl\lenzCl taKes precedence. Deaths are 
not reported to CDC by date of occurrence, but. Dj tne date the certifirate ts 
filed in the office of vital statistics registrar. 

The proportion of all deaths that is attributed to pneumonia and influenza 
(p and I ratio) is calculated each week and compared to an expected P and I 
ratio that is generated from all elVal Lable mortality ddta Ilsing a forecasting 
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technique called time-series analysis. 2 ,l Significant deviations above tnis 
expected number are consider('cj ill conjunction wittl morbidity and laboratory 
data in the determination ot epidemic activity. 

It should he emphasized that this surveillance methou is based on data 
from 121 urban centers, whose total populations constitute approximately 26% 
of the U.S. population. The data should be viewed as an index of the natlonal 
mortality attributable to P and I, not as a representative sample. 
Nevertheless, these data serve as a readily available indicator of any 
increases in influenza-related mortality in the United States. 

A provisional estimates ot the number of excess deaths associated with 
influenza is calculated on a 10% sample of U.S. deaths reported to the 
National Center for Health Statistics (NCHS) a few months after tne influenza 
season using time-series analysis. Final estimates are calculated from NCHS 
statistics that include all U.S. deattls and are usuallY available L-3 years 
following the epidemic period. Prior to lY75, all estimates were generated 
using a regression model developed by Serfling. 4 

Morbidity Surveillance 
Nationwide surveillance of influenza morbidity for both 1Y7Y-80 and 

1980-81 consisted of weekly telephonic reports of estimated influenza-like 
activity from state epidemiologists or their designees. Data were l-eported 
according to the following activity categories: none, sporadic (isolated 
cases or outbreaks), regional (outbreaKs occurring ln counties with <5U 
percent of the state's population), and widespread (outbreaks occurring in 
counties with ~50 percent of the state's population). Epidemiologic and 
laboratory information on known outbreaks was included, if available. 

Laboratory Reports 
During the influenza season, generally from early October through April, 

postcard reports are received weekly by the WHO Collaborating Center for 
Influenza (CCl) at CDC from approximately 60 state, county, and city health 
departments. The reports include the number of specimens tested tor isolation 
and the number of each type or subtype of influenza virus identified for 
persons born in 1952/3 or later, and for persons born prior to 1Y52/3. In 
addition, the CCl receives reports of influenza virus isolates from specimens 
collected at U.S. Armed.Forces bases throughout the United States and tested 
at Armed Forces laboratories. The CCI performs detailed antigenic and, where 
appropriate, genetic analyses of representative influenza viruses submitted 
by laboratories in the United States and elsewhere. 

International Reports 
The epidemiologic behavior of influenza internationally from October 

1979-September 1981 and the results of antigenic analysis of viruses received 

at the WHO Collaborating Center for Influenza, CDC, from various countries are 
summarized in the text and tahles in appendices 1 and 3. 

Epidemic Investigations 
CDC receives reports of investigations of selected outbreaks of 

influenza-like illness performed by state, local, and university health 
personnel. Besides providing confirmation of influenza virus as the cause of 
an outbreak, the investigations provide explicit information on the 
epidemiology of influenza outbreaks by documenting the signs and symptoms of 
the illness, the outbreak settings, vaccination status, age distributions, 
underlying illnesses, and the outcomes of influenza illness. When requested, 
CDC may provide laboratory and personnel suppport in outbreak investigations. 

J 



Quality of Data 

All aspects of CDC's influenza surveillance are dependent on voluntary 
provision of data. rlecause of the vOluntary nature of data collection, the 
difficulty in quantifying some of the requested data, and the wide diversity 
among facilities who submit data in resources available for complete 
surveillance. a quantiflable assessment of the overall quality of the 
collected data is dlfficl)lt. During the influenza season mortality, 
morbidity, and laboratory surveillance data are followeti together. In our 
experience, the national direction and extent of influenza activity are 
reflected by each surveillance component wlti1in a period of a few weeks. 
Mortality surveillance, because it is quantifiable and, in general. 
consistently collected, provides reliable data for the comparison of years and 
the description of trends. Laboratory surveillance alone can specify the 
exact type of virus and serve to indicate the onset of activity and spread. 
Morbidity surveillance, while being the least quantifiable or specific, 
provides a comparable indication of influenza-like activity in a detined 
region. All surveillance components are important to appreciate influenza 
activity. 

SURVEILLANCE RESULTS 1979-1980 

Mortality Surveillance 

The observed ratio of pneumonia and influenza (P and 1) deaths to all 
deaths in the 121 reporting cities exceeded the epidemic threshold for a 
lO-week period beginning in January of 1980 (Figure 1). The peak in the P and I 
ratio occurred during a period of reporting of B/Singapore/79 isolations 
from collaborating laboratories. In all, an estimated 43,880 excess deaths 
occurred nationwide during the epidemic based on a 10% sample of mortality 
data from the NCHS (Table 1). This was the first major outbreak since the 
1961-62 influenza season in which excess mortality was almost exclusively 
associated with an influenza B virus. S 

Morbidity Surveillance 

The maximal extent of influenza morbidity of 1979-80 nationwide is shown 
in Figure 2. 

Region I (Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, 
Vermont) - Influenza B virus was first isolated in early February. Widespread 
outbreaks affecting all age groups, but particularly the age groups under 25, 
were reported in all Region I states. Connecticut reported up to 70% school 
absenteeism in its southern part. Influenza A(H3N2) and A(H1N1) strains were 
not reported from these states. 

Region II (~ew Jersey, New York, Puerto Rico, Virgin Islands) - Influenza B 
isolates were reported from New Jersey and New York starting in December. Both 
states reported widespread outbreaks at the end of January. Major influenza B 
outbreaks occurred in nursing home facilities. School absenteeism was 9% above 
normal in New York City at the peak of the epidemic. New Jersey reported 
influenza A(H3N2) isolates in~id-February. 
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FIGURE 1: INFLUENZA SURVEILLANCE IN THE UNITED STATES, 1979-1980 
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Table 1. Excess Mortality Due to Pneumonia and Influenza (P and n, U.S., Oct. 1957-Mar. 1981 

Period of Excess 
Mortality* 

Oct 1957-Mar 1958 
Mar - Apr 1959 
Jan - Mar 1960 
Jan - Mar 1962 
Feb - Mar 1963 
Feb - Mar 1965 
Feb - Apr 1966 
Jan - Feb 1968 
Dec 1968-Jan 1969 
Jan - Feb 1970 
Jan - Feb 1972 
Jan - Feb 1973 
Jan - Feb 1975** 
Feb - Mar 1976 
Jan - Feb 1978 
Jan - Apr 1980*** 
Dec 1980-Mar 1981*** 

Population 
(l,OOOs) 

173,232 
176,420 
179,323 
185,890 
188,658 
193,818 
1'J5,875 
199,846 
201,911 
203,736 
208,232 
209,851 
213,121 
214,659 
218,059 
226,505 
22':1,304 

Estimated Number of 
Excess Deaths Due 

to P and I 

18,500 
1,400 

12,700 
3,500 

ll,500 
2,900 
3,700 
9,000 

12,000 
3,500 
5,600 
3,680 
5,638 

10,641 
6,888 
4,634 
7,787 

Rate of Excess 
P and I Deaths 

Per 100,000 

10.7 
0.8 
7. 1 
1.'J 
6.1 
1.5 
1.9 
4.5 
6.3 
1.7 
2.7 
1.8 
2.6 
5.0 
3.2 
2.0 
3.4 

*No excess mortality observed in 1961, 1964, 1'J67, 1971, 1974 and 1'J7'J. 

Estimated 
Total Excess 

Deaths 

6'J,800 
7,900 

38,000 
17,100 
43,200 
14,900 
15,900 
23,800 
33,800 
17,200 
24,600 
8,997 

15,244 
26,087 
32,318 
43,880 
52,20'J 

Rate of Total 
Excess Deaths 

Per 100,000 

40.3 
4.5 

21.2 
9.2 

22.9 
7.7 
6.1 

11. 9 
16.7 
8.5 

1l.8 
4.3 
7.2 

12.2 
14.8 
19.4 
22.8 

**Beginning in 1'J75, estimates of excess deaths were calculated USing time series analysis. Previously regression 
estimates were used. 

***Based on a 10% sample of mortality data from the National Center for Health Statistics. The mortality data for the 
earlier periods are based on final NCHS data. 

Type of 
Influenza 

A/(H2N2) 
A/(H2N2) 
AI (H2N2) 
B 
AI (H2N2) 
A/(HLN2) 
AI (H2N2) 
A/(H2N2) 
A/(H3N2) 
A/(H3N2) 
AI (H3N2) 
A/(H3N2) 
A!(H3N2) 
A/(H3N2) 
AI (H3N2) 
B 
AI (H3N2) 
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FIGURE 2: MAXIMUM REPORTED INFLUENZA MORBIDITY, 7/79 - 6/80 
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Region III (Delaware, D.C., Maryland, PennSylvaIUa, Virginia, West 
Virginia) - Influenza B isolates were confirmed in five of the states and the 
District of Columbia starting in mid-November. Delaware was one of the first 
states to report influenza B activity. Only Pennsylvania and Virginia 
reported widespread outbreaks which began in early March. An outbreak of 
influenza B occurred in March among patients at the Huntington, West Virginia, 
Veterans Administration Hospital. The outbreak primarily involved persons over 
the age of 50 years. School absenteeism increased in Maryland, the District 
of Columbia, and West Virginia. Public schools in one county in West Virginia 
closed because of an outbreak among students. 

Beginning in February, influenza A(HINl) isolates were repoIted from 
Delaware, Maryland, and the District of Columbia. In Maryland influenza 
A(HINl) viruses were first isolated from students from the Eastern Shore 
during an outbreak in early February. Absenteeism reached 26% during the 
course of the outbreak. 

Maryland, Virginia, West Virginia, and the District of Columbia reported 
influenza A(H3N2) isolates after January. 

Region IV (Alabama, Florida, Georgia, Kentucky, Mississippi, North 
Carolina, South Carolina, Tennessee) - Influenza B isolates were reported from 
five states from early February through March. None of the states reported 
widespread activity, and only North Carolina and Tennessee reported regional 
outbreaks. Kentucky and North Carolina reported school absenteeism rates of 
up to 25%. Only Georgia reported influenza A(H3N2) isolates. 

Region V (Illinois, Indiana, Michigan, Minnesota, Ohio, Wisconsin) -
Influenza B was the predominant virus isolated in all states in this region. 
Isolations were first reported in early December. Widespread outbreaks were 
reported in Indiana, Michigan, and Minnesota starting in early february. An 
increased incidence rate of Reye's syndrome was reported in Ohio and 
Michigan. A temporal association was observed between influenza B activity 
and the increased incidence rate of Reye's syndrome (see Section VI). 
Influenza B illness occurred predominantly in children and young adults. In 
Ohio increased school absenteeism was reported in 80 of 88 counties. Illinois 
reported an outbreak of upper respiratory illness in schools with absentee 
rates as high as 33% in some areas. Wisconsin also reported increased 
absenteeism in middle schools, and influenza B was isolated. Both Wisconsin 
and Illinois reported outbreaks of influenza A(H3N2) in hospitals. Illinois 
and Wisconsin were among the few states that reported influenza A(HINl) 
isolates. A hospital-associated outbreak in Wisconsin was the third reported 
outbreak of influenza A(HINl) in the country. Illinois reported influenza A 
(HINl) isolates from a military installation during late March. 

Region VI (Arkansas, Louisiana, New Mexico, Oklahoma, Texas) - All Region 
VI stat~s reported influenza B isolates. None of the states reported 
wides iJrei:!·· "utbreaks, and only Texas noted regional outbreaks. Texas and 
Arkansas ~_~ured influenza A(H3N2) viruses from sporadic cases and Texas 
reported iso ~tes of influenza A(HINl) in mid-February. In Houston, an 
isolation of swine influenza virus was made from a 6-year-old child who had an 
influenza-like illness in February shortly after attending a livestock show. 
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Region VII (I~w~, Kansas, Mi~~~uri, Nebraska) - All states in Region VII 
reported isolates of influenza B between January and March 1980. Three of the 
states reported widespref1d outbreaks during this perid. Iowa reported 
outbreaks of inf Lt.wnza among school children in late January. Iowa also 
reported deaths in nursing home outbreaks in January. 

Region VIII (Colorado, M0ntana, North Dakota, South Dakota, Utah, 
Wyoming) - Starting in December, all of these states except Wyoming reported 
isolates of influenza B. Several Indian reservations in South Dakota 
experienced outbreaks of influenza-like illness with school absenteeism as 
high as 33%. Colorado's first reported outbreak of influenza occurred in 
December among children and staff at National Jewish Hospital in Denver. 
During February, Utah, South Dakota, and Montana reported widespread 
outbreaks. Only Colorado reported influenza A(H3N2) strains. 

Region IX (American Samoa, Arizona, California, Guam, Hawaii, Nevada, 
Trust Territory) - Arizona, California, and Hawaii reported influenza B 
isolates from July 1979 through March 1980. Arizona and California were among 
the earliest states to report influenza B isolates which were obtained from 
college students. Hawaii was one of the first areas to report an increase in 
elementary school absenteeism which began in late July. 

California reported regional outbreaks, while Hawaii and Arizona reported 
sporadic outbreaks. Influenza A(H3N2) virus was first isolated in Arizona and 
Hawaii in mid-February. An outbreak of influenza A(H3N2) illness occurred 
among a group of California Shriners and Scottish Rite members who had been on 
a Mississippi riverboat cruise during the month of March. Outbreaks in 
California occurred primarily in schools, a few colleges, occupational groups, 
and skilled nursing homes. 

Region X (Alaska, Idaho, Oregon, Washington) - All states in this Region 
reported influenza B isolates starting in October. Oregon and Washington 
reported widespread activity, while the remaining two states reported regional 
and sporadic activity. In Oregon scattered outbreaks of influenza illness 
occurred in elementary and high school students starting in mid-December. 
Absenteeism reached 35%. In Washington influenza B outbreaks were reported in 
a mental hospital and several nursing homes and excess mortality was reported 
in one nursing home and the mental hospital. Influenza A (H3N2) isolates were 
reported from Alaska and Washington. Alaska was the only state in the Region 
that reported influenza A(HIN1) isolates. 

Laboratory Reports (1979-80) 

Virus Isolation Reports 

Virus surveillance in the United States conducted by ~HO Collaborating 
Laboratories and others in 1979-1980 indicated that 45 states reported 
isolations of influenza B. Of these, 38 states submitted samples that were 
confirmed as influenza B strains at the CCI. Influenza A(H3N2) isolates were 
reported from 9 states and influenza A(HlNl) isolates from 6 states (Table 
2). Laboratories in these states reported the testing of 17,881 specimens for 
respiratory virus isolation and the isolation of 1,359 influenza B viruses, 24 
influenza A(HINl) viruses, and 19 influenza A(H3N2) viruses. Isolation of 
influenza B viruses peaked in mid-February, 1980. A single isolate of swine 
influenza virus was reported from a child in Texas. There were no influenza C 
virus isolations reported during the year. 
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Table 2. Influenza Virus Isolates Reported to the WHO Collaborating Laboratories in the U.S., 
1979-1980 
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REGION I , REGION VI 
Connecticut Arkansas ;:::::::::::::::; 
Maine Louisiana 
IVI o~~achu setts New Mexico 
New Hampshire Oklahoma 
Rhode Island Texas 
V", IIUtl, 

REGION VII 
REGION II Iowa 

New Jersey E:~:~:~:~:~:~:~:! ~::::::::::::::: Kansas 
New York t::::::::::::::: Missouri 
~e_rt~Rico , Nebraska 
Virgin Islands 

REGION VIII 
REGION III Colorado ~!§~~:~:§~ 

Delaware Montana ~~:~:~:~:~:~:~:~: 
District of Columbia North Dakot~ 
Mo,y,o"u South Dakota 
Pennsy Ivania Utah ~:~::::::~ 
Virginia l:;:;:;:;:;:;:;:; Wyoming 
West Virginia 

REGION IX 
_R~G-'9NIV ,1),1 '''' '''0' Samo~ 

Alabama Arizona :~:::::::::::::: ;:::;:;§;:;:;:: 
Florida California ~ ~~:~: 
Georgia Guam 
Kentucky Ha.,.".a_ii ~:!;!;!;::.:::.;~ ;:;:;:;:;:;:;:;:; 
MississippI Nevada 
North Carolina 
South Carolina REGION X 
Tennessee Alaska 

Idaho 
REGION V Oregon 

Illinois Washington 
Indiana 
Michigan 
Minnesota 
Ohio 

WI~"u""" 
TOTAL TOTAL 9 6 45 
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Mort'lht;i sta:- '.<3tics j.ndi .. :",p,j lilat t1v- i.;.d d,enza b epiderucwas 
associaten ",tth ex:'.· . .,s ll10rtaLitv in p"rS()flS ov'~r the age of 6y. To further 
alldly7.p tilt:' ,.)CCu.rn.:Il'~"; UJ. i'lrluen~d .~ \·'.',lses ;n the elderly compared to 
younger P"''C,,''Jl1S, fuur :);;r:i.ci!Jdtin}J ilfnr·:',(l.PS were requested to report the 
age (,f p,,-,'e[,;,.s, .. it'l I',sitiv", infl'.lP"za i3 vi.rus cultures. Analysis of the 
data confirmed that 11 percent of infLi.ler.za B Vlrus infections were occurring 

in patients over the age of 05 years. a ~l()portion comparable to the 
pr'~'PGrti':)I1 of the United States pC'pulation uS years c,r u':'der Crable 3). In 
younger persons, however, tte proportion of Lsolations of influenza B viruses 
from those less than 25 years old (03%) was Cisproportionately high taking 
tnto accollnt the age composition I)f tnt:' U.S. population. 

Antigenic Analysis of Influenza Isolates 

_~_~~ju<: __ nza ~ -~ From ~)ctober ~), 19,:_~ ~iL~ }llgh Ma>' lY~>j, ~,=,.:l in(luenza B 

virusf"";'.lbmitted t·~ ';LiC trom tho C:li::ed Stales wel.e compared Wlt.n reference 
stt·~=t_LiiS Q\- he.magglutination inhiti:_i n (Hi) L~~stin~~. 

tt,,~ ma.! nr i L~' 0; inf 1 uenza E viruses exhi oi ted mud<:'.c;:. 
t!1p BiH, Ili:; Kong;":,72 reference strain. 

Ana~jsis r8~eaJea that 
3nt~gelli C drilt away from 

~1ost isoL2tes were better inhibited by antlsera to B!Singapore/222/7<J than 
')Y j-\/Hong Kong/5/72. An additiol1-'J.J ailtigeIlic variant, B/Buenos Aices/37179, 
llad been identified amo:lg isolates Il.·m foreign cOlmtries and antiserum to 
~his strain was included in the tests of influenza h isclates submitted during 
the United States epidemics (Table 4). Approximately 50 percent of isolates 
~esterl were inhibited equally by antisera to B/Singapore/222/7<J and B/Buenos 
Aires/37/79, although these two reference strains cross-reacted poorly with 
e?ch othet. Fl:rtl.,r analysis revealed trlat isolates exhibi ting this pattern 
·f brcdd I.ross-re:;ctivity were near':"y always grown in Maddln-Darby Canine 
V~dney l,MIiviJ U' l1s, whel eas isolates grown in eggs were well inhi bi ted by 
B/Singapore/222/7~ Jnriserum, but poorly inhlbit~d by B/Buenos Aires/37/7<J 
antisera. In sevelal instances isolates initially typed as being 
cross-reactive wjth the two lY79 strains ~ere repassaged in eggs and then 
found to be like h;Sil,gapore!222/79. It was concluded that the cross-reactive 
patterns observed in HI tPf;tS for infl.uell:;~a fl, vlrUS2S grown in 11DCK cells 
represented an effect of the hcstin wh~,'h t.ht:: virus was grown. 

It was aho obsc>Ived th'lt B viruses isold':e'; iI~ MJ)CK cells, were often 
inhibited DY Ilormal (~hickf>ll sera 11p to ti ters of 81) Oi' 160. This finding is 
consistent v"ith previous reports by M'::';suro and co i. leagues, 6 who showed that 
influenza virus grown in MDCK cells may incorporate host antigens that are 
inhibited by antibodies present 1.n normal chicken sera. Although MDCK cells 
have been more sensitive than eggs in recent years for the isolation of 
influenza B strains these observations provide a caution against the 
widespread adoption of MDCK cells for isolation of influenza viruses in strain 
surveillance studies to document the type of virus responsible for epidemics 
or outbre;:;ks. 

Influenza A(H3N2) - Influenza A,H3N2) isolates from the United States were 
primarily found to be cross-reactive wi th A/Texas/I 177 and A/Bangkok/l /79. 
Some viruses, e.g., A/Arizona/2/80, were found to have poor reactivity with 
either of these sera even though antisera to such viruses reacted quite well 
with A/Texas/l/77 and A/Bangkok/l/79 (Table 5). This indicated a 
degree of asymmetric cross-reactivity probably enhanced by low avidity of 
these A/Ari zona/2/80-1ike isolates. A sm;:dl l1umber of strains tested were 
also found :::0 be more similar to A/Bangkok/ j n\). 
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Table 3. Distribution of Specimens Tested for Influenza B Isolates by Age Group during In­
fluenza B Epidemic Periods in Three Areas of the U. S .• 1979-19801 

<25 

Number of specimens tested 906 

Number(Percent) of specimens positive 147(16) 

Percent of total positives 63 

Percent of total U.S. population 42 

Age Group 
26-64 

367 

60(16) 

26 

42 

)65 

156 

26( 7) 

11 

11 

1Combined results from: Illinois State Department of Health, Dec. 1979-
Feb. 1980; Wisconsin State Laboiratory of Hygiene. Dec. 1979-Mar. 1980; 
Rochester, New York, Jan.-Feb. 1980; and Washington State Department of 
Health, Dec. 1979-Feb. 1980 

Table 4. Hemagglutination-Inhibition of Influenza B Isolates 

Ferret sera 

B/Hong/Kong/ B/Singapore/ B/Buenos Aires/ 
Antigens 5/72 222/79 37/79 

B/Hong Kong/5/72 160* 320 15 

B/Singapore/222/79 40 480 40 

B/Buenos Aires/37/79 10 40 160 

*All results are the mean of two tests 

Table 5. Hemagglutination-Inhibition Reactions of A/ Arizona/2/S0(H3N2) Virus 

Ferret sera 

Total 

1.429 

233(16) 

100 

100 

A/Texas/ A/Bangkok/ A/Bangkok/ A/Arizona/ 
::::~l ~_igen 1/77* 1/79* 1/79* 2/80 

A/Texa-; /1 ," 7 640 80 160 320 

A/Bangkok/l/' 160 1280 320 640 

A/Bangkok/2/79 160 80 2560 160 

A/Arizona/2/80 160 80 40 320 

*Ser"un: to recombinant with neuraminidase N7 
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Influcr..za A(HINl) - Influenza A u:n';l} ibolates submitted from outbreaks 
in !·l.qryland and DeJ.aware and from sporadic cases in Houston, Texas, were 
similar to A/Brazil/11/78 in HI tests. 

Identification of Recombinant Viruses among Natural Isolates 

Genotvvic exarr,i::ation of ir:r.Lueru:d \'} ruses was carried out to determine 
t::le prevalence of ri'ulmbinant arid non-recombinant i:if luenza A (tHNl) viruses 
in follow up to the demonstration 111 l~/b-l'::li':l ttlat: influenza A (tUNI) Etrains 
in the United States possessed tour gen~s of lnflucllza A (H3N2) origin. 
During 1979-1980, recombinant and non-recombillant influenza A (HINI) viruses 
circulated (Table 6). In 198U, viruseb isalateJ from outbreaks in Maryland 
had a non-re·.:ombinant ~,.;enotype, wtleruas 3n isol&te from one sporadic case in 
Houston, Texas, had a recombinant influenza A(HINl) genotype and that from 
another Houstar case had a Don-recombinant genotype. these data indicate that 
displacement. of "true" influenza A(HIN.1.) viruses by recombinant influenza 
A(H1NI) virus had nu~ yet occurred. The finding also indicates toe probable 
importation of the "tru,~" influenza A CHIN!) viruses in Maryland during 1<j80 
because all tested influenza AlBINl) isolates in the Unit~d States in the 
preceding winter were recombinant influenza A(HINI) strains. 

Prevalence of Serum Antibodies to Influenza Viruses 

Following the detection of the antigenic variants of intluenza A(HJN2), 
A/Bangkok/1/79, and A/Texas/li7l, the prevalence of HI antibOdies to these 
strains '"as determined in sera of 50 University of Georgia students pre- and 
post-vaccination with A/Texas/l/77-containing vaccine in a study conducted 
collaboratively with the Student Health Services. Results indicated that the 
prevaccination prevalence of serlm HI antibodies to A/Bangkok/I/79 was 
considerably lower tllan the prevalence of antibody to A/Texas/ I /77 at eaCh 
tite,,=". Simi lar ly, the frequency ;:'.nd magnitude of antibody response to 
A/Barl,~k()k/l!79 in rec:'pient:s cf A/Texas/l/l7 vaccifle was somewhat lower thar, 
that to the vaccine strain (Table 7). 

Detection of Heterologous HI Antibody Response to Influenza A (HINl) Virus in Persons Infected 
with Influenza B 

During April and May 19/9, CDC and the t1innesota State Department of 
Health investigated an outbreak of influenza B in a Minnesota nursing home. 
Pre- and post-e~idemic sera were studj_ej from a group of ill individuals and a 
group ()£ well individuals. Results showed that 19 of 20 in th~ ill group as 
compared to 6 of 19 in the well g~oup developed antibodies LO influenza B 
using either the complement-fixation or HI test. Surprisingly, the analysis 
indic:3.ted that 6 af the persons who showed an HI and CF anU body reSDonse to 
influenza B also exhibited a significant (fourfold or greater) antibody 
response in HI tests with the influenza A(H1Nl) viruses, A/USSR/9U/7; or 
A/Brazil/ll/78. 

Surveillance for influe~za durillg the time of this outbreak did nct reveal 
the presence of influenza A(HIN1) anywher~ in the Unjted States; only 
inf1ueIlza B Etrains were being isolated. AnalysiS sugt'",·· i:~d that a 
heterotypic antibody response to influenza A(HINI) virus was occurring in 
persons infected with illfluenza B a.nd that this response coule t}e detected by 
HI. To fllrther evaluate this possibility, a group of sera from individuals 
was titrated by a neutralization test to determine le'/eis (It antibody to 
influenza B and influenza A(Hl~i) in their pre- and post .tbreak specimens. 



Table 6. Influenza A(HINO Viruses Identified at WHO Influenza Center, Atlanta, by RNA­
R;'olA Hyhridization or Oligonucleotide Mapping as Recombinant* or Non-recombinant Strains 

-- ~--------. ----
Nor..-recombinant 

July 1~i'8-Ju'le 1979 

A/Kumamotol 103/7 8** 
A/Dundee/1611/78** 
A/Shanghai/2/79** 
AI India/ 2/7 9*** 

July 1979-June 1980 
A/Victoria/90/79*** 
A/Jamaica/2/79** 
A/Victoria/91/79*** 
A/Victoria/94/79*** 
A/Maryland/1/80*** 
A/Maryland/2/80*** 
A/Texas/3/80*** 

Recombina~lt 

July 1~78-June 1979 

A/California/10/78*** 
A/California/45/78** 
A/Kitakyushu/4/79*** 
A/Texas/23/79** 
A/Philippines/2/79*** 
A/Finland/6/79**** 
A/Plzen/7 /79*** 
A/Hanover/ll/79**** 
A/Munich/l/79*** 
A/USSR/46/79*** 
A/USSR/50/79** 
A/Tokyo/501/79** 

July 1979-June 1980 
A/Taiwan/3/79*** 
A/Kumamota/35/79** 
A/Sao Paulo/2/79** 
A/Texas/1/80*** 

*Recombinant strains possess polymerase and NP gene of H3N2 origin 
**HA variant 

****HA similar to A/USSR/90/77 
***HA similar to A/Brazil/11/78 

Table 7. Antibody Prevelance and Response to 7-ug Dose of A/Texas/l/77-like Vaccine in 50 
Students, Nov.-Dec. 1979 University of Georgia, Athens 

Cumulative percentage with HI titer 

Antigen Serum )10 )20 )40 )80 

A/Texas/1/77 prevac. 78 28 6 2 

postvac. 100 100 100 88 

A/Bangkok/l /7 9 prevac. 68 6 

postvac. 100 76 66 38 

*Geometric mean titer 

14 

)160 GMT * 

11.0 

80 291.0 

8.4 

20 44.0 

)4xrise 
No. (%) 

49(98) 

34(68) 



The data confirmed the occurrence ut int luerizil e. Lntcclions by demOilstrating 
rises in neutralizing antibody titers to this virus type. However, no rises 
in neutralizing antibodies to influenza AlHINI) were detected. Tlle reason tor 
the heterotypic HI response is not known. 

Internaticmal Reports 

The epidemiolgic behavior of influenza InteL,atlol'dlly from October 
I979-September 1980 and the results of antigenic analysis of viruses received 
at the WHO Collaborating Center for Influenza, GUC, from various countries are 
summarized in the text and tables of appendix L 

Epidemic Investigations 

Long Island, New York - In late January, 1~80, the Bureau of Preventable 
Diseases, New York City Department at Health, was notified of an outbreak of 
influenza-like illness in residents of a geriatric long-term care facility on 
Long Island; the 527-bed, skilled care-nursing facility 16 contiguous to an 
acute-care teaching hospital and is the site or a geriatric medicine residency 
program. The outbreak occurred concurrently with an outbreak at influenza B 
in the surrounding community. Tne mean age of residents was 83 years \.range 
56-103) and 82 percent of residents were female. Patients resided in single 
or double occupancy rooms in 12 wards witt! 42-52 patients assigned to each 
ward. 

The outbreak occurred from January 1 through March 10, 1980. A case was 
defined as a resident having onset of illness during the outbreak period 
characterized by documented respiratory tract symptoms or signs in association 
with a temperature of ~38°C (~10UOF) and/or laboratory confirmation of 
influenza B virus infection. Records were reviewed on 556 of the'J70 patients 
who were present for some period during tne outbreak. Cases of influenza-like 
illness occurred in 152 (27.3 percent) of the residents; symptoms were 
documented in all but one patient, who was asymptomatic but culture positive. 
A bimodal epidemic curve indicated that the numbers of cases peaked during 
January 18-22 again and on February Y. Attack rates varied among wards, 
ranging from 6.4 to 58.1 percent, and differed significantly by sex (males, 
36.6 percent versus females, 25.3 percent) but not by age. Influenza B virus 
was isolated from specimens obtained from 12 of the ill residents. 

Vaccine efficacy was studied among 441 residents who had been admitted to 
the facility before October 1, 1~79, and for whom vaccination status was 
known. Influenza-like illness occurred between January 1 and Marcn lU ~n 47 
of 183 vaccinated patients (26 percent) versus 85 of 258 (33 percent) 
unvaccinated patients, indicating a clinical vaccine efficacy of 21 percent. 
No significant differences were noted between vaccinated and unvaccinated 
cases for apparent duration of illness, mean recorded temperature, or 
incidence rate of complications. Pneumonia occurred in 8 vaccinated cases (17 
percent) and 9 unvaccinated individuals (11 percent); 3 of ttle vaccinated 
cases (6 percent) versus 7 of the unvaccinated cases (8 percent) died of 
causes attributed to influenza. 

Reported by: J. Prior, L. Lyon, M.D., New York City Department of Health, F. 
Silverstone, M.D., New Hyde Park, New York; J. McPhee, Viral Laboratory, 
Nassau County Medical Center; WHO Collaborat~ng Center for Influenza, CID,; 
Immunization Division, CPS, CDC 
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~~rie Cou,,:' 
C0:1tro1, :~e\, 

acute respiT';' 

',"::.:,~_~~r"- - In late Fehruary ll)()lj, tnL' t)ureau ot Disease 
':>t:au, Department iH Health,Nas ('''Jtiried or an outcreak of 

'; disease. in <i[l b~-iJ",d sKilled nursing f.acility J.n Erie 
~o;Jnt~\:. ...LC:: re.!~ pHiod was December i;, 1':)7<;1 - February 23, l<:18U. For 
the purposes~'t t'1(, ~:lvestigatlon, 

consid,,'red to be ,!'i Lndividud j witr: 
d cas,' ut In! L'lenza-li,ke iJJness was 
oraL t"l"pL'rature of )38 0 C ()IUlJ.4 0 F) 

plus at least one or tne follC)\Ji;lg: ,ough, CC!'lF;cstiun, or documented ""iral 
syndrome" whian lasted greatec than 24 hours. Among l)8 residents Dresent 
during the outDreak, :i.2 case':> (S3 perCl"nt) of inrluenza-Ji.ke iJlne~s were 
identified; 14 resident elses died (case-fatality ratio = 27 percent). On 
~arch 6, 1l)SU, serum speci[nens ,.;cere obtaln,~d trom residents who nad not been 
ill and from residents ~hc were cGnvalescent. Comparison of geometric mean 
titers between the groups revealed a significant difference in GMT for 
influenza B, but not for j;lI'!uenz'l Ai!)raZll (i-llN1) , influenza A/Texas (H3N2), 
rrycoplasma, or adenovirus. Because only S residents had received vaccine, 
vaccine efficacy could not be evaluated. 

Reported by: R. Stricof. M.P.H., R. Rothenberg, l'1.D., State Epidemiologist, 
State Department of Health, New York; WHO Collaborating Center for InfJuenza, 
CID; Immunization Division, CPS, CDC 

Onio - During the period January 28, ll)bU-Fe bruary i:l, ll)HU al~ outbreak of 
influenza-like illness occurred in a high school and a middle school in a 
rural area of i'ladison County, Ollio. Five hundred forty-seven students were 
enrolled in the high school (grades <:1-12) and 38U students in the middle 
school (grades i:l-12). Absenteeism attriDuted to the illness exceeded 25 
percent in both schools at the peak of the outbreak. A case of influenza-like 
illness was defined as cough and/or headacne plus at least two of the 
following: sore throat, coryza, fever, myalgia or conjuncti vi tis. Influenza 
B virus was isolated from nasopharyngeal or ttlroat swabs from 13 students. 
Fourfold antibody titer changes in HI antibody to influenza B were found in an 
additional five students. 

A questionnaire survey of 88 students with illnesses that met the case 
definition revealed an estimated attack rate in household contacts < 18 years 
old ot 44 percent (71 of IbO) and in those) 18 years old of 2':i per"C"ent (51 of 
176) for an overall household attack rate of 36 percent (121 of 333). There 
was no significant difference in attack rates by household size. 

Reported by: K. Wilson, I:Z.N., 1'1. Jackson, R.N., l1adison County Health 
Department; T. Halpin, M.D., State Epidemiologist, K. Sullivan, Ohio State 
Department of Health; Field Services Division, EPO; Immunization Division, 
CPS, CDC 

Sl;RVEILLANCE RESULTS, 1980-1981 

Mortality Surveillance 

The observed ratio of pneumonia and influenza deaths to all deaths in tne 
121 reporting cities exceeded the epidemic threshold for a l3-weeK period 
beginning December 13, 198U (Figure 3). The P and I ratio peak coincided with 
the period of peak reporting of influenza A(H3N2) isolations from 
collaborating laboratories. In all, a provisional estimate of 52,2UU excess 
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FIGURE 3: INFLUENZA SURVEILLANCE IN THE UNITED STATES, 1980-1981 
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dCdths occurred ~,,~[ i\;tlw·lde. dl;.ring ch'-~ t Uidelli.1c. I~j' ;:)if.'. 1.), t.:~t? j.drg2.b~ i11lUltJer 

of dea~ils d::.S, __ ·'::ldc.ed with ai', :i,fl'.1l:ilZ.cci epidemi,-~ iii Ule U111.'_"') Sta;,es sLlce the 
~<)S7-1958 iI,rluenz2 season. The number of deatt,s lllay llave been due in part to 
the extended duratiun of to..:! t~pidemic, the lungest '~pidemic period s1.nce i~he 

190b-1969 influenza season. 

Morbidity Sundllanct' 

The maximull 0xtent of in r lueT~;:d mor h.i " i. Y rOI 1 '::iou-81 nationw ide is shown 
in Figure 4. 

Region I (Connecticut, Maine, Ma.ssachlJ?~~ts,- N~~wl"l'npstlir_,?, Rhode 1s lanJ, 
Vermont) - All of the states in Regio:l I except New H;;;.mpS[li re reported 
isclations of influenza A (H3N2), and all s~ ·.He', excep::- ;'~hode Island rep,~,\·ted 

influenza A (HIN!) virus is'Jlates. Begilliling toe latte':- pa:-r of December, New 
Hampshire, Maine, l1assachusetts and Rhode Island reported wl.desp(eaJ 
influenza-like disease activity. In [-iassdCilusetts virus isolates were 
reported in nursing home patients, c011ege students, hospital staff, 
school-age children, and aduLts. ConCUIr,ellt wittl isola.tion ·.~·,f the virus 
school absenteeism increased. 

Region II (New Jersey, New_...r.0r.!~~.i.:.:_<::.ct!)!Zico, Virgin Isl~,!lds!.. - All of the 
reporting areas, except the Virgin Islands, reported influenza A lH3N2) and A 
(HiNl) virus strains starting in September. Only New York reported an 
influenza B isolate. Beginning in mid-December, New Jersey and New York 
reported widespread activity assJciatea with l.nfLuenza A (H3N2) infections. 

Region III (Delaware, D.C., Maryland, Pennsylvania, Virginia, West 
Virginia)-- All of these states reported both influenza A (H3N2) and A (HINl) 
isolates beginning in mid-December. Only Virginia reported widespread 
activity, which began in mid-January. The remaining states reported regional 
and sporadic outbreaks between October 1980 ana March 1981. An outbreak of 
influenza A(H3N2) illness occurred in a Pennsylvania geriatric center in 
December. In mid-March, an outbrea~ Ol influenza A(HJN2) illness occurred in 
Maryland in an institution for the mentally retarded and in nursing homes; 
West Virginia reported an outbreak in a hospital. 

Region IV (Alabama, Florida, Georgia, Kentucky, Mississippi, North 
Carolina, South Carolina, Tennessee) - Influenza A (H3N2) isolates were 
confirmed in seven of the states beginning in December. Influenza A(HINI) 
isolates were reported from six of the states beginning in mid-January. Only 
Georgia reported an influenza B isolate. In late December an outbreak of 
influenza-like illness associated with influenza A (H3N2) virus occurred in a 
Veterans Administration Hospital in Alabama. All of the states except 
Mississippi reported widespread influenza activity starting in January. 
Influenza A (HINI) virus isolates were r~ported from a mid-January outbreak of 
respiratory illness in an elementary school in Georgia. 

Region V (IllinOis, Indiana, Michigan, Minnesota, Ohio, Wisconsin) -
Influenza A(H3N2) strains were isolated by all of the states in Region V after 
early December. Influenza A(HINI) isolates were reported from all of the 
states beginning in January. Minnesota, Indiana, and Wisconsin reported 
widespread influenza activity beginning in mid-January. During November and 
December, an outbreak of influenza A(H3N2) illness occurred among the patients 
and staff of two psychiatric wards in a Chicago hospital. 
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FIGURE 4: MAXI~ .. 1UM REPORTED INFLUENZA MORBIDITY, 7/80 -- 6/81 
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Region VI (Arkansas, Louisiana, New Mexico, Oklahoma, Texas) - All Region 
VI states reported influenza A (H3N2) isolates starting in November. Only New 
Hexico did not report the isolation of an influenza A (H1Nl) strain. Arkansas 
and Louisiana reported widespread influenza-like outbreak activity in 
mid-January. The remaining states except Oklahoma reported regional or 
sporadic outbreaks between November and the end of March. 

Region VII (Iowa, Kansas, Missouri, Nebraska) - Influenza A (H3NL) virus 
isolates were reported from all of the states starting in January. Widespread 
disease activity was reported by all of the states except Kansas. Only 
Missouri and Nebraska reported influenza A (H1Nl) strains which were isolated 
in February and Harch. Several elementary schools in Iowa were closed with 
absenteeism of greater than 25 percent. A simultaneous outbreak of influenza 
A (H3N2) and staphylococcal food-poisoning occurred in a nursing home in Iowa 
during January. 

Region VIII (Colorado, Montana, North Dakota, South Dakota, Utah, 
Wyoming) - Colorado reported an influenza A (H3N2) isolate in November. 
Beginning in January, all of the other states, except Wyoming, reported 
influenza A (H3N2) isolates. All states but South Dakota and wyoming reported 
widespread influenza activity from mid-December through the beginning of 
February. Colorado, South Dakota, and Utah reported influenza A (H1Nl) 
strains in January. An outbreak of influenza A (H1Nl) illness was reported 
among inmates at a Federal correctional institute in Colorado in December. 

Region IX (American Samoa, Arizona, California, Guam, Hawaii, Nevada, 
Trust Territory) - Influenza A(H3N2) isolates were reported from all of the 
states. Arizona, California, and Nevada reported isolates of influenza A (HIN1) 
viruses during February. In July 1980 a Tucson, Arizona, nursing horne 
experienced a laboratory confirmed outbreak of influenza A(H3N2) illness. 
Hawaii reported several outbreaks of influenza A (H3N2) beginning in late 
August. In October an outbreak of influenza A (H3N2) illness occurred among 
residents and staff in a San Francisco nursing home. 

Region X (Alaska, Idaho, Oregon, Washington) - All of the states reported 
influenza A (H3N2) isolates. Idaho was the only state that did not report the 
isolation of influenza A (H1Nl). Alaska and Oregon reported widespread 
activity which began at the end of December. The remaining states reported 
sporadic and regional outbreaks from October, 1980 through March, 1981. 

Laboratory Reports 

Virus Isolation Reports 

Virus surveillance in the United States conducted by WHO Collaborating 
Laboratories and others in 1980-81 resulted in the documentation of influenza 
A (H3N2) infections in 50 states and territories, of influenza A (H1Nl) 
infectionr i~ 41 reporting areas, and of influenza B infections in two areas 
(Table 8). 

These laboratories reported the testing of 18,952 specimens for 
respiratory virus isolation and the isolation of 1,266 influenza A (H3N2) 
viruses, 387 influenza A (H1Nl) viruses, and two influenza B viruses. A single 
influenza C isolate was recovered from a specimen from Mississippi. No 
isolates of swine influenza-like virus were reported from man. 
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Table 8. Influenza Virus Isolates Reported to the WHO Collaborating Laboratories in the U.S .• 
1980-1981 
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Measurable nationwide influenza A(H3N2) activity began in late November 
1980. However, laboratory-confirmed sporadic cases and/or outbreaks of 
influenza A (H3N2) were reported in July an August of 1980, an unusual 
occurrence. Influenza A (H3N2) viruses were isolated earlier, for a longer 
period of time, (Figure 3), and in greater total numbers than influenza A 
(HINl) viruses. The number of influenza A (H3N2) virus isolations peaked 
during mid-January 1981. Influenza A (HINl) virus isolations peaked in early 
February 1981. Influenza A (H3N2) and A (HINl) were found to be circulating 
simultaneously. 

Participating laboratories reported, where known, the ages ot patients 
with positive influenza virus cultures as <28 or )28 years of age which 
provided, specifically, an indication of the spread of lnfluenza A (HINl) 
infection into the older age group. Approximately 90 percent of all influenza 
A (HINl) viruses obtained were from persons ~28 years of age (Table 9). For 
reported influenza A (H3N2) isolates the number of cases above 28 years of age 
was similar to the number of cases <28 years of age. 

Table 9. Distribution by Type and Age Group of Influenza Virus Isolates, Reported by Collab­
orating Laboratories in the U.S., Oct. 3, 1980-Feb. 20,1981 

Specimens tested 

Influenza A (H3N2 ) isolates 

Influenza A (HIN 1) isolates 

No. (%) of laboratory reports for persons 
of known age 

<28 yrs. )28 yrs. Total of 
known age 

6,202(?2) 2,366(28) 8,568(100) 

516(57) 389(43) 905(100) 

161(89) 19(11) 180(100) 

Antigenic A nalysis of Isolates Submitted 

Influenza A (H3N2) - From October 1, 1980 through June of 1981, 377 
isolates of influenza A(H3N2) strains were submitted to CDC from the United 
States for reference antigenic analysis. As in the 19?9-1980 influenza 
season, influenza A (H3N2) viruses were found to be antigenically 
heterogeneous. Viruses similar to previously described strains, i.e., 
A/Texas/I/??, A/Bangkok/I/79, and A/Arizona/2/80 continued to circulate. 
Viruses antigenically intermediate between A/Texas/l/?? and A/Bangkok/l/?9 
had the highest prevalence. A/Oregon/4/80 was selected as a reference strain 
for these 1980-81 intermediate viruses. 

Among influenza viruses submitted from tne Far East, a new influenza A 
(H3N2) variant, A/Shanghai/31/80, was detected. A/Shanghai/3I/80 appeared to 
be derived from A/Bangkok/I/79 as shown by the HI reactions of A/Shangllai-like 
sera, and was inhibited less by antiserum to A/Texas/l/?7 than other 
contemporary influenza A(H3N2) strains (Table 10). 
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Table 10. Hemagglutination-Inhibition (HI) Reactions of A/Shanghail311S0<H3N2) Variants 

Ferret sera 

A/Texas A/Oregon A/Bangkok A/Arizona A/Shanghai 
1/77 4/80 1/79 2/80 31/tsO 

Antigens 

A/Texas/1/77 2560 640 160 320 160 

A/Oregon/4/80 1280 640 640 320 160 

A/Bangkok/l/79 640 640 1280 640 1280 

A/Arizona/2/80 640 320 IbO 320 160 

A/Shanghai/3l/80 160 160 320 160 1280 

Representative influenza A (H3N2) viruses throughout the year were 
compared by neuraminidase inhibition and did not exhibit major antigenic drift 
in their neuraminidase antigen from the preceding A/Texas/l/77 or 
A/Bangkok/l/79 reference strains. 

Influenza A (HINl) - Influenza A (HINl) isolates from the United States 
were found to be antigenically heterogenous. The predominant influenza A 
(HINl) strains in the United States in 1980-81 were considered to be slight 
variants from A/Brazil/ll/78 and generally resembled A/England/333/80 or 
A/India/6238/80. Most of the isolates were well inhibited by antiserum to 
A/Brazil/ll/78. Approximately 10 percent were inhibited 4- to 8-fold less by 
A/Brazil/Il/78 serum than was the reference strain. Reciprocal 
hemagglutination inhibition tests showed that even strains well inhibited by 
A/Brazil/ll/78 antiserum (e.g., A/England/333/80) were somewhat different from 
A/Brazil/ll/78 in that they were better inhibited by antiserum to the more 
distinct variants isolated in 1980, such as A/lndia/6263/80 (Table 11). 
Similar strains were prevalent in many countries throughout 1981. 
A/Brazil/ll/78-like strains ceased to circulate. 

Table 11. Hemagglutination-Inhibition (HI) Reactions of Influenza A (HtNt) Variants· from 
1980 

Ferret sera 

A/USSR/ A/Brazil/ A/England/ A/India 
92/77 11/78 33/80 62b3/80 

Antigen 
A/USSR/90/77 320 320 640 40 

A/Brazil/11/78 80 640 640 40 

A/England/333/80 80 320 1280 160 

A/India/6263/80 20 80 160 160 
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A ntibody Prevalence_Studies 

HI Antibody Levels Pre- and Post-immunization with the 1980-81 Trivalent 
Influenza Vaccine - Prior to the 1980-81 influenza season, 102 volunteers 
consisting of 30 high-risk children, 25 college students, and 47 elderly. 
persons were enrolled in vaccine studies in Hackensack, New Jersey, Ann Arbor, 
Michigan and Rochester, New York, by Drs. P. Gross, Hackensack Hospital, N.J., 
A. Monto, University of Michigan, Ann Arbor, and G. Douglas, Rochester Medical 
School. Sera were collected prior to the administration of a single dose of 
the 1980-81 influenza vaccine comprising 7 ug each of A/Bangkok/l/79, 
A/Brazil/l1/78 and B/Singapore/222/79 antigens. Prior to vaccination, 61 
percent of subjects possessed HI antibody titers of 40 or greater when tested 
with A/Texas/l/77 or A/Bangko~/1/79. After a single dose of the trivalent 
vaccine 93 to 95 percent of recipients were shown to have antibody titers of 
at least 40. Fifty percent of recipients experienced a four-fold antibody 
rise. Geometric mean titers (GMT) of 40-50 before vaccination rose to 140-175 
after vaccination (Table 12). 

Table 12. Antibody Prevalence and Response to a Single Dose of Trivalent Vaccine* in 102 
Volunteers t 1980-81 

Cumulative % with HI titer 

Virus strain Serum )20 )40 )80 160 

A/Texas/1/77 Pre-vac 85 61 36 22 
Post-vac 99 93 77 56 

A/Bangkok/l/79 Pre-vac 88 60 30 13 
Post-vac 99 95 71 52 

B/Singapore/222/70 Pre-vac 44 25 11 2 

Post-vac 81 66 47 0 

*Trivalent vaccine composed of 7 ug A/Bangkok/1/79(H3N2), 7 ug 
A/Brazil/11/78(H1Nl), and 7ug B/Singapore/222/79. 

% with )4 
rise+ GMT** 

50 
50 175 

39 
51 140 

14 

26 51 

+102 volunteers comprised 30 high-risk pediatric subjects, 25 college 
students and 47 elderly subjects enrolled in vaccine studies. All sera were 
tested over two days at the CDC, with approximately equal numbers of sera from 
each group in each day's test. 

**Assuming a titer of 5 for values <10. 

For influenza B the prevalence of antibody to B/Singapore/222/79 at a 
level of 40 or greater was 25 percent prior to receipt of vaccine and 60 
percent after vaccination, with 51 percent of the recipients exhibiting a 
four-fold or greater antibody rise (Table 12). 

Since influenza A(HINl) viruses predominantly infect young persons, 
antibody prevalence data for influenza A(HINl) viruses were collected only 
from the 25 University of Michigan students. The students received two doses 
of the vaccine as recommended for this age group in the absence of knowledge 
of prior vaccination or infection with influenza A(HINl) viruses. 
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Prevaccination prevalences of antibodies at a titer of >40 ranged from 0 
percent for the newer HI variant, A/India/6263/80, to 8-percent for 
A/Brazil/11/78 (Table 13). A single dose of vaccine elicited an antibody 
titer of 40 or greater to both strains in at least 60 percent of the 
students. The effect of the second dose of vaccine was very small with the 
overall prevalence of an antibody titer of 40 or greater to A/India/80 
increasing to 64 percent and to A/Brazil/78 increasing to 72 percent. GMT 
following one dose of vaccine increased from a prevaccination level of 
approximately 7-8 to a post vaccination level of 47-51. There was no 
siginificant rise in GHT following the second dose of vaccine. 

These studies indicated that the 1980-81 trivalent vaccine, used according 
to ACIP recommendations, produced antibody titer responses of 40 or greater* 
to influenza A(H3N2), A(H1N1), and B influenza viruses representative of 
viruses in circulation during the 1980-81 influenza season in at least 
two-thirds of the vaccinees. 

Table 13. Antibody Response to Influenza A (HINl) Variants After One or Two Doses of Inac-
tivated Vaccine Containing 7 ug of A/Brazii/ll/78 Hemagglutinin in 25 College Students 
( < 27 Years), 1980-81 * 

Cumulative % with titer 
% with >4-

Virus strain Serum >20 >40 >80 >160 fold rise 

A/Brazil/11/78 Pre-vac 12 8 4 0 
Post-vac1 08 04 60 44 64 

·Post-vac2 72 72 ~6 44 68 

A/India/6263/80 Pre-vac 12 0 0 0 
Post-vac 68 60 56 40 64 
Post-boost 68 64 56 40 68 

*University of Michigan, Ann Arbor, interval between doses was one month; 
sera collected two weeks after each dose. 

GMT 

7.6 
51 
62 

6.6 
47 
56 

Prevalences of Antibodies to Influenza A(H1N1) Variants, A/England/333/80 
and A/India/6263/80 - Sera collected from 95 persons of various ages from 
Atlanta, Georgia, prior to the 1980-81 influenza season were tested for 
antibodies to the new influenza A(H1N1) variants, A/England/333/80 and 
A/India/6263/80 (Table 14). The prevalence of antibodies to the variant, 
A/India/6263/80, in persons 27 years of age or younger (persons who could have 
been infected with an influenza A(H1N1) virus only between 1977 and 1980) was 
slightly lower than the prevalence of A/Brazil/11/78 antibodies. In contrast, 
in older age groups, including persons presumed to have been infected with 
influenza A(H1N1) viruses circulating prior to 1957, there was a higher 
prevalence of antibodies to the A/India/80 variant than to the A/Brazil/78. 
This was surprising in that tests comparing the A/lndia/6263/80 isolate with 
much earlier influenza A(HlNl) reference strains did not indicate prior 
circulation of A/India/6263/80-like strains. 

*An antibody titer of ~40 is the level at which significant protection 
against influenza disease is considered to be demonstrated. 
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Table 14. PrelalefH"l' of Antihndil''' to \ (111'\ I) '<\' ;l!n h ; 

A/lndia/6263/IW. Atlanta. (;a, J9HO-HI 

Age No. L-\ ,/ 13 r a z : 1. / i 1. ' 7 (" 
(years) Tested 

- 27 41 -: i (l 1 j') (9) 

28 6) 29 SJu (17) 

)65 25 ui) (12) 

Identification of Recombinant Viruses among .\aLlrIJ{ l,o/ates 

A representative selection 01 l::ioL:t,:, ",',,:c c'xa:,j '~'" ,J) ,)li 6 ,lucl(::otide 
mapping of virion RNA to furtllet' i:J,)tJiL'. :Ill' l:J!lg-te:;n t;ulviv'll,nd :'ilJre,il1 

viruses with recombinant genomes ,1c"r.i',,~,d tidt', I,': t\ 1.[<)[11 111r:I,,,,,,;;:,, ;\dllNl) ,"no 
A(H3NL:) viruses. Results s!lUv,;ei that durL"s li:!KiJ-i'L "tnje" iutluenza A(HINl) 
viruses deriving all genes from non-r'Ci)mhinaIlt Influenza A(HL\ll) precursor 
viruses were prevalent. This incLuJe"l viruses ancLge!11cdl.ly cflDL'a,:ti~rized as 
similar to influenza viruses A!England/333/8(J or A/1ndia/62LJ;i3U, the 
predominant influenza A\H1~1) viruses trom uutbet.: l:(:~ dUC1;;:-:: the per.iod. A 
small number of viruses with recumbilldJ1t gl::lome" ',.Jt'r'e Ide'1tified. Host were 
identified prior to September i9tlu dnd [ldd ['e:ll.t,v.L'ltinins related to those of 
A/Brazil/78. These recombinant viruses cnt' ,jc;SU;ill:d cD have evolved trom the 
previously prevalent recombinant strdins 'wltl! A!IHcu:il-liKe hemagglut.inin and 
four or five genes of influenza A(H3S2) origin. However, several viruses from 
Taiwan were identified that had low-dvidiLy 1\;::;lgLi~hl/j}J/()U-ljke 
hemagglutinins. Oligonucleotide mapping inciiC:dteJ that those influenza 
viruses contained recombinant genomes with t;orne illf~ucnza A(H3N2) segments. 
Tnese viruses may have resulted trOD an dciui.tioUdl recomiJinalion event between 
low-avidi ty A/England/333/80-like VI rus alld inf lueaza A( H3N2) viruses which 
were circulating simultaneously or, alterndtively, by inu,cpendent evolution 
from A/Brazil/79 precursors which underwent antIgenic variation paralleling 
that found in the A/England/3JJ/i3U group. 

Oligonucleotide mapping of influenza A(HJN2) viruses showed a very high 
degree of similarity among viruses troIll ['}7'i, 1Y8U, and 1Y81. Although tllese 
viruses exhibited approximately seven to ten spot differences by 
oligonucleotide mapping from the preceding A/Texas/77-like viruses, the degree 
of similarity was sufficiently large that they dre not believed to be 
recombinant viruses containing influenza AlH1Nl) gene segments. 
Oligonucleotide mapping, alone, does not exclude tile possibility that one or 
two of the smallest RNA segments might have been derived from influenza 
A(H3N2) viruses. However, RNA hybridizaton studies eliminated this 
possibility for several isolates tested from lY7Y-1Yi30. 

International Report 

The epidemiologic behavior of influenza inter:lationally from October 
1980-September 1981 and the results ot antigenic analyses of viruses received 
at the WHO Collaborating Center for Influenzd, GDC, from various countries are 
summarized in the text and tables of appendix III. 
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Epidclllk Invcstigations 

Frederick, ~faryland - Duri.tlg trte period December 12-26, l':HW an outbreak 
()f i;:;'iT~,eI1Za-ri;;-<, it-lness t)lcurr~-:: at a nursing home, resident populati.);-} 
1:-·2. '~inety--1Lv,-c \)8.C !;\-Clt~';itl ot (:lu,;:;e resldents tlad received tile l'J,':$O-H! 
intluenzd vaccine in eariy ;!'-' " ·'J~)et. A case was defined as having a 
temperature )Jj.HoC (>lLJu'':'F), coubll, ()[ cllCst congestion. Tlllrty-four (JLJ 
percent) of tne residents became ilL Two specimens from throat ""wabs ~,rere 
positive for an influenza i\ Un[~,~_; cirllS. The clinical attack rdte in ttle 
vaccinated persons was 22.1 percerit. iWU in the unvaccinated ·.-.ras 23. b percent 
for an estimated vdccine cffica~j of b.5 percent (~)% conlid~nce limits, U to 
4~.7). Six deaths occurred, four in vdccinated and two in uilvClccinated 
residents. 

Reported by: .1. Horman. DVd, Frederick :"';ounty Health Department; E. Israel, 
M:D~-.--:;t;;:-te Epidemio logi st, Haryl and State Depar tment of Hea 1 ttl and t1ental 
Hygielle; loJdO Collaborating eente;- fo:: influenza, CLl); Immuni?:dtion Division, 
CPS, CDC 

Alabama - Du::ing tne period January 1-10, 1981, an outbreaK of 
i ,1[ lU('l1za-like illness occurred in a Veterans Administration iiedical ~enter. 
The outbreak was confined mostly to all 82-bed intermediate care tacility (lCF) 
Ilo~sing 7M residents. Fifty-nine (76 percent) of these residents had received 
the 1980-81 influenza vaccine during the first week of November I~HO. A case 
was defined as having a temperature 2,37.8 0 C (2,100 0 F) and at least two of 
the tollowing SYlllptoms: cough, malaise, or curyza. Twenty-three of 4U (SK 
percent) ambulatory ur wheelchair-bound patients in the nortll side ot the leF 
became ill and 6 ot 38 (J6 percent) Dedridden patients on the south side ot 
the [CF became ill. One patient died of an arrythmia following clinical 
improvement. 

1'itr()at and I}asc:pnaryngeal specimens were obtained trom seven lCl:<' patients 
ldte in tlV:'.i.r illness and no isolates were recovered. However, viral isolates 
cross reactive with A/Texas/l/7l were obtained from J of 12 specimens from 
sp~radic cases in other areas of the hospital. Of 77 acute and convalescent 
paired serum specimens from IeF residents, 12 ,16 percent) yielded a ) 
fourfold rise in titer against A/Bangkok/1179 and A/Texas/lI77. ~xteen 
symptomatic residents did not show serological evidence of influenza A 
infection. 

The clinical attack rate among all vaccinatea ICF patients was 33.9 
percen t compared to 47.4 percent for u;~vaccinated patients, providing a 
vaccine efficacy estimate of 28.4 percent (~S percent confidence limits, U to 
64.4 percent). 

Reported by: Jung Chwe, R.N., B. Roisum, H.D., Chief ot Staft, Tuscaloosa VA 
Medical Center; J. McCall, E. K. Aycock, M.D, Assistant State Health Officer; 
T. Chester, M.D., Acting State Epidemiologist; Alabama State Department of 
Health; WHO Collaborating Laboratory, CID; Field Services Division, EPO; 
Immunization Division, CPS, CDC 

New Jersey - During the period December 3-2L, 1~8U, an outbreak of 
influenza-like illness-occurred in a nursing home in New Jersey. Vaccine 
status and illness information were known for 184 persons who had been 
residents in the nursing home since November 25. Ninety (49 percent) of these 
residents had received influenza vaccine on November 25. A case was defined 
as having a temperature 2,37. 8°C (2,lOUo ]<,) plus at least one respiratory 
symptom: cough, coryza, congestion, or "cold symptoms." 
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Clinical illness occurred in 48 (26 percent) of the 184 residents. 
Influenza A virus was isolated from two of 11 ill residents. Twelve of 15 
paired sera from cases were shown to have evidence of a current infection ,Jitn 
influenza. 

Thirty-one (33 percent) of the 94 unimmunized residents had illness 
compared with 17 (1~ percent) for the ~O lIDIDunized residents. The vaccine 
efficacy was calculated to be 43 percent (95 percent confidence limits, 0-66 
percent). Four of the ill residents uied; a case-fatality ratio of 8 
percent. Two fatal cases were in unimmunized residents and two in immunized 
residents. 

Reported by: J. Prusakowski, R.N., W. Parkin, DVM, State Epidemiologist, New 
Jersey Department of Health; Field Services Div., EPO, CDC 

Georgia - Between December 12, 1980-January Ll, 1981, an outbreak of 
influenza-like illness occurred in a nursing home in Atlanta. The total 
resident population was 120 and 36 residents had received influenza vaccine in 
the fall of 1980. A case of influenza was defined as a nursing home resident 
who had illness consisting of a rectal temperature >37.8 oC (>100oF) and/or 
development of a cough during the outbreak period. 

Clinical illness occurred in 30 (25 percent) of the 120 residents. 
Thirteen persons were hospitalized and twelve had evidence of pneumonia. Nine 
of the hospitalized residents died, eight of whom had clinical pneumonia. The 
case-fatality ratio was 30 percent. Influenza A/Bangkok/79-like virus was 
isolated from five of eight acutely ill persons. Diagnostic (fourfold) titer 
rises of CF antibody occurred in 11 of 13 ill residents; serologic testing was 
negative for other pathogens. Twenty-four (28.6 percent) of the 84 
unimmunized residents had cases compar(!d with 6 (16.7 percent) of the 36 
immunized rpsidents. Vaccine efficacy was calculated to be 41.6 percent (95 
percent confidence limits, 0-72.2 percent). All nine fatal cases were in 
unimmunized residents. 

Reported by: S. Smith, BSN, Smyrna, GA; M. Chaney, T. Munroe, MS, Virology 
Laboratory, R.K. Sikes, DVM, State Epidemiologist, Georgia Department of Human 
Resources; Field Services Division, EPO, cue 

Arizona - Between I1arch 24 and April 15, 1981, an outbreak of 
influenza-like illness occurred at a nursing home in Tucson. The resident 
population was 57; 47 (82 percent) of these had received influenza vaccine. 
Illness was characterized by temperature >38 oC (>1000 F) or greater plus 
two or more flu-like symptoms. 

Twenty-four of the residents became ill. Four of the ill residents died, 
two with pneumonia and two with cardiac problems. Influenza A (HINl) was 
reported to have been isolated from 7 patients. The attack rate in vaccinees 
was 34 percent and in unvaccinated persons was 80 percent resulting in an 
estimated vaccine efficacy of 57.5 percent (95 percent confidence limits, 
o - 79.86). 
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This outbreak was unusual in that influenza A(HINl) was reported to have 
caused severe illness in an elderly population. Isolates sent to the CDC tor 
confirmation were lost in tne mails making exact etiologic confirmation of the 
outbreak inpossible. 

Reported by: L. Hinnich, M. S., G. Ray, H.D., Dept. of Pathology, Arizona 
Health Sciences Center, R. Worrell, R.N., Pima County Health Deprtment; K. 
Starko, M.D., Arizona State Department of Health Services 

INFLUENZA VACCINE EFFICACY 

The protective effect of influenza vaccination against influenza disease 
was estimated by calculating vaccine efficacy rates. 

Estimated vaccine efficacy rates (VE) are determined as follows: 
VE(%) = Attack Rate (Unvaccinated)-Attack Rate. (Vaccinated) x 100 

Attack Rate (Unvaccinated) 

The estimated vaccine efficacy rate reflects the effect of events 
preceding exposure to natural influenza virus including the degree of 
similarity between the vaccine antigen(s) and the circulating strains(s) and 
variations in antibody response ot inaividuals to vaccination because of age 
and previous exposure to both natural and vaccine antigens. 

Vaccine efficacy has frequently been determined in retrospective cohort 
studies of suspected influenza outbreaks. Methodological problems associated 
with such studies include: 

(a) difficulties in establishing a case definition of influenza disease 
often because of incomplete records; 

(b) laboratory confirmation in few of the cases because of a lack of, or 
delays in collection of, appropriate specimens for confirmation of 
causal agent; 

(c) biases in use of influenza vaccine, includ~ng age or underlying 
illness; 

(d) unequal exposure in vaccinated and unvaccinated persons; and 
(e) relatively small numbers of people involved in the outbreak. 

Many of these problems can be overcome by prospective studies. However, 
as the occurrence of influenza in any population cannot be predicted, the 
chances of choosing appropriate populations in advance are small unless very 
large studies are undertaken. In addition, for ethical reasons a control 
population of high risk persons could not be designed into a study. 

For studies calculating clinical vaccine efficacy rates the wide 
variations in case definitions and methods of data collection do not permit 
reliable comparison of rates. Past studies have shown rates ranging from 
20-90 percent 7- 8 with most in the 50-80 percent range. 9- 13 The 
investigations summarized in this report suggest vaccine efficacy of 21 
percent against influenza B in 1979-80 (one report) and 6.5-57.5 percent 
against influenza A(H3N2) in 1980-81 (5 reports). Other approaches to 
evaluating vaccine efficacy have compared hospitalization bronchopneumonia or 
mortality rates in vaccinated and unvaccinated groups.9, 14 Although the 
criteria are more accurately definable, the number of events necessary for a 
reliable study generally requires a sizeable study population. 
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REYE'S SYNDROME 

1979-1980 Season 

Between December 2, lY7Y-November 3U, 1~8U, ~4M cases of Keye's syndrome 
(RS) were reported to CDC, the largest nwnber of cases reported to CDC in one 
season. As in the 1973-74 and 1~76-77 influenza seasons of extensive 
influenza B activity, RS cases were temporally associated with influenza B 
isolates and outbreaks in the United States. 15 , Ib Eighty-three percent of 
the RS cases occurred between the weeks ending DecemDer 1, 1~7j and April 18, 
1980. Both influenza B isolates and RS cases peaked the week ending February 
8 (Figure 5) .17 

TWo case-control studies conducted in 198U in Ohio and Hichigall suggested 
a relationship between Reye's syndrome and salicylates (i.e., aspirin) taken 
during an associated antecedent illness. 18 , 19 The frequency of usage of 
salicylates and acetaminophen was found to be significantly different in cases 
and controls. Salicylates, including those contained in various compounds, 
were the only medications taken significantly more frequently in cases than 
controls. Medications containing acetaminophen were taken more frequently by 
controls. The results of the studies suggest that during certain viral 
illnesses the use of salicylates before the onset of vomiting may be a risk 
factor in the pathogenesis of RS. 

1980-1981 Season 

Between December 1, 1980 and July 30, 1981, 189 cases of KS were reported 
to CDC. The number of RS cases peaked at the time influenza A(H3N2) and 
A(HINl) isolates peaked in the United States as reported by WHO collaborating 
laboratories (figure 6). However, clusters of RS cases were not reported in 
association with local outbreaks of influenza A. The 1~80-1~81 seasonal 
pattern of RS is similar to the previous influenza A(H3N2) and A(HINl) season 
in 1977-1978 during which RS cases occurred at approximately one-half the rate 
seen in influenza B years. 

GUILLAIN-BARRE SYNDROME 0979-80 and 1980-81) 

In 1978, CDC established a surveillance system to detect cases of 
Guillain-Barre Syndrome (GBS) through a group of American Academy of Neurology 
physicians estimated to comprise approximately 40 percent of the neurologists 
in private practice and in academic centers in the United States. 
Surveillance was intensified from September tnrough 11arch of each year in 
order to determine whether an increased risk of GBS exists among recipients of 
each year's influenza vaccines. 

Figure 7 shows the monthly distribution of 528 vacccinated and 
unvaccinated cases of GBS with onset between September 1979 and March 1980 and 
of 459 cases with onset between September 1980 and t1arch 1981. An association 
was not found between influenza vaccination and the development of GBS in the 
subsequent 8 weeks for either of the periods. 21 
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FIGURE 5 

REPORTED REYE SYNDROME CASES, BY WEEK OF ONSET OF PRODROME, A.\lD INFLUENZA B ISOLATES, 
BY WEEK OF REPORT, UNITED STATES, NOVEMBER 30, 1979-APRIL 25,1980 
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Figure 6 
REPORTED REYE SYNDROME CASES, BY WEEK OF ONSET OF PRODROME, 
AND INFLUENZA A(H3N2) AND A(H1N1) ISOLATES, BY WEEK OF REPORT, 

UNITED STATES, DECEMBER 5, 1980-APRIL 3,1981 
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FIGURE 7 

GUILLAIN-BARRE SYNDROME 
REPORTED CASES BY MONTH OF ONSET OF NEUROLOGIC SYMPTOMS, 

UNITED STATES, 1979-1980 AND 1980-1981 

D UNVACC I NATED 

[]] ..... VACCINATED 

.......... ::::::::::::::::::::::: 

SEP OCT NOV DEC JAN FEB MAR 

1979 1980 

D UNVACCINATED 

D .. VACCINATED 

.. ....... ....................... ::::::::::::::::::::::: 
SEP OCT NOV DEC JAN FEB MAR 

1980 1981 

33 



ADVERSE EVEl'oITS FOLLOWING INF'LUEN7 \ VACCIJ\iATION 

The Immunization Division maintains a passive surve~llanc,-:, sj'stem or 
events occurring ~[l \;accine recipients within 30 da)"", follu"tng DTP,_ lei, 
polio, measles, mumps, rubella and inf lUE:ilza vaCCi_'12 ddministratio::. The 

system primarily covers vaccine administered in the public sector. Report 
forms describing the event and the outcome are completed at ttle state level 
and for.varded to CDC where the event or events are classified according to 
ICDA codes and entered into a cCJmputerized t'eglst-::-y along with ~ge, sex, date 
of immunization, date of onset of event, and vaCC~I\~ lot identification. 

Presently. except in instances of sever~ .:..uness or death following 
immunizat:'cn. no systematic attempt is madE' to f011m.; up reports to ascertain 
if there was a causal relation between r~c~ipt of Ln~ vaccine and occurrence 
of the reported event. Because of the passlve nature of information 
collection, the reports received prObaD~j represent )01y ~ small port~o~ or 
the actual number of events following vaccJnation. Finally, the more severe 
events and those closely follOWing vaccine administLaton are most likely to D,' 

reported. 

The present system does provide the only available syste~~tically recorded 
information on events following immunization. The dat;. obtained serve to 
indicate the types of events occurring and potentially can identify vaccine 
lots with unusual numbers of adverse events followi'1g use. 

It must be emphasized that this system collects dil~~ on events temporally 
associated with vacc1.ne administration. Tr::· epic!E:miol.ogically prove .::ausation 
requires establisning that in a defiI!ed population tne rdle ot ~ given illness 
following immunization is significant_Iy high"?!:' than the background rate of 
that illness. 

Reports received at CDC of adverse events following administration of 
influenza vaccine for the influenza seasons of 1979-80 and 1980-81 combined 
are s\:ffilliarized in Table 15. Data are presented only 7-,;r the a.;e group )0 
\;e::lrs or Older which receives nearly all ,-,f the influcaza 'Jd{e,:;'1<' yearly. 
[lLllng tho° 1979-,80 influenza season IB.3 D'rilli0i1 ;Let doses (£ tliva_~?1ic wiiole 
vj--·. \'_Fci:;'" ~r-'llrosed of A/Brazil/78, A/Texas/ i ; i:;1d B/Hong Kong/72 were 
di.stributpd. 01 whir-h 1.6 million dos~ w·_:;re ;!'11'~ ,:_ster,·d .. trough the p,-:il.iLc 
sector. In the 1980-81 influenza seaS0n 12.~ Lilian net doses of trivalenL 
virus vaccine composed of A/Brazil /78, AI ~;wgkOk/79 and B/Hong Kong/7 L were 
distributed, of which 0.9 million were (~ u.ributed through the public sector. 
While most influenza vaccine was admin-".stered by the private medical sector, 
most reports of events following inflllenza vaCCHlation were re.:.:eived from the 
publ~c sector providers. 

Table 15. Adverse Events Reported Within 30 Days Following Influenza Vaccine (6/7<)-6/81} 

Local reactions 
Fever only 
Rash 
Allergic reactions 
Convul c;irms 
Encephalopathy 
Guillian-Barre 
Paralysis (nonGBS) 
Other neurologic 
Deaths 

--------

6/79 - 5/80 
26 
25 

7 
7 
o 
o 
3 
2 

ll' 
3 
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6/80 - 5/81 
17 
26 

5 
8 
G 

o 
3 
4 
3 
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A.PPENDIX I-A 

Reprinted by the 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

from WHO Weekly Epidemiologic Record, 1981,56(5):33·37 

I:\IFLlE:\IZA 1:\1 THE WORLD 
October 1979-September 1980 

Three influenza Vlru,e, ci r(ul~!ted in the 1979-19HO influenza 
sC":.son: influenza A vlrw; of H3N2 and HINI ,uhtypes and in­
fluenza B viruses. Co-circulatlnn of tWll or even all three Wii' not 
infrequcntly reported. In general 111 mn,t (Juntne, there was how­
ever only one virus tvpe or subtvpe a"ociated With 'J'oradic cases 
or outbreaks at anyone time: influenza A (H3N21 vinhe, In !·urnpe 
and the Southern Hemi'phcrc. lllfluenza B viruses in North America 
and Swtland and influenza A (HINI) viruses in the Mi,jdlc Last. 
A mixed pattern of influenza A (H3:\12) and B viruses wa, seen in 
EUlope (Greece) and of influenza A (H3N2) and A (HIN]) viru,cs 
in the Far Fa,t (Japan). 

Antigenic Drift in Influenza A (HJ:\I2) and Influenza B Viruses 
Among the influenza A \iru,cs of the H3N2 suhtvpe. ,trains 

showll1g some antigenic drift from the previous vanant A Texas ·1 '77 
(H3N2) appeared and two strains Isolated in Thailand dunng an 
outbreak 111 August-Septemher I ()79 were chosen as reference 
strains: A'Bangkok I 79 (H],N2) and A Bangkok 2 79 (H3N2). 
Of the two. A/Bangkok'1 '79 (H3N2) hecame the more prey·alent 
and was Isolated in mo<;! countries where influenla A (H3N2) 
viruses were found. .\, the influenza season progressed in the 
Nnrthcrtl Hemisphere. other minor variants of i;,flllenza A (H3N2) 
viruses appeared. strains which reacted equalh well With sera 
prepared against hoth ATexas I 77 (H~N21-like and A Bangkox I' 
79 IH3N2)-IIKe qralns. Stl·alns of the (llder V;!flant A Texas I 77 
(H3:\121 were ahn found and it was not clear that one had completel\ 
replac~d the other at an\" one time. 

Among the influenza B viruses there also appeared straim showing 
some antigenic drift from the preViously prevalent variant. the 
B Hong Kong 5'72. Such drifcing strains had already heen isolated 
during the previous season. e.g. H'Johanneshllrg'9'""lS. H'Hannovcr' 
13'7R. all of which showed some antigenic relationship with a strain 
B Singapore:222,79 which had heen isolated during 1979 and was 
chosen as a reference qrain for these newer variants. Most of the 
strains isolated during the 1979-19RO season were similar to this new 
variant; the older variant H'Hong Kong /5172 was very infrequentlv 
isolated. 

Among the influenza A viruses of the HI NI suhtvpe. the two 
varia:1ts - A'Brazil'll·n (HINI) and A USSR 90. 77 (HIN!). 
continued to circulate in a tew countries. 

The Impact of the Influenza Viruses 

Inj!uenzaA (H3N:!) Viruses 

Regardless or- the variant, i.e. whether similar to A/Texas' L'77 
(H3N2), to A/Ha'lgkokl! /79 (H3N2). to NBangkok i 2/79 (H 3N2). 
or if reacting equally well with sera prepared agall1st several of these 
variant';, the disea:;e was rarely of severe nature. The virus was 
isolated from cases in all age groups. but in some countries more 
cases were among children than among adults while in others most 
cases were In adults. 

Injiucnza A (HI N I) Virus('s 

As In previous seasons this virus caused outbreaks among young 
adults and school children. A few isolates were however from adult 
cases. 

Influenza B Vimses 

This virus caused disease mainly among children leading to school 
closures due to high ahsenteeism rates in Canada and the United 
States of America. fn the USA the virus also affected the higher 
age groups. and during the peak of the wave excess mortality was 
seen during two months. involving at its peak also the age groups of 
45 years and older. 
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The Spread of Influenza and the fnfluenza Viruses in the :"iorthern 
Hemisphere 

Europe 
The influenza season in Europe was heralded by outhreaks in the 

USSR in November-December 1979. fn January 1980. several 
other Eastern European countries such as Bulgaria, Czechoslovakia. 
Finland, the German Democratic Republic and Romania experien­
ced increasing influenza activity which peaked in February in general 
In the same month. influenza hegan to spread in Greece. Hungary, 
Italy and Scotland. fn March a second wave hit Czechoslovakia 
and Greece while in England the season had just begun. fn the 
United Kingdom the influenza season lingered on With outbreaks 
occurring in April and Vlay and cases were seen even in Junc. 
Localiz~d outbreaks were also reported from Hungary and Spalll in 
May-J une 1980. 

Other European countries reported little influenza activity. In 
general limited to sporadic cases or localized outbreaks. 

The influenza viruses isolated in most European countries were 
mainly influenza A viruses of the H3N2 subtype. fn the early out­
breaks in Eastern Europ6 the A/Texas, 1/77 (H3N2) vanant domin­
ated while strains more closely related to A/Bangkokjl /79 (H3N2) 
became more prevalent in Eastern European countries affected later. 
The outbreaks occurring at the end of the season. i.e. in England and 
Wales. were associated with influenza strains reacting equally well 
with sera prepared against A; Texas!1 /77 (H3N2)-like and A/Bang­
kok!1 /79 (H3N2)-like strains. 

Also in countries with low influenza activity. the newer variants 
of influenza A (H3N2) viruses. especially A 'Bangkoki! !79 (H 3:\12)­
iike strains, were prevalent. 

The influenza A (H3N2) viruses were isolated from cases in all 
age groups and were in general associated with mild or moderateh 
severe illness. A few countries such as Bulgaria and Hungar} 
reported most cases in children while in Romania adult cases pre­
dominated. In England and Wales outbreaks were seen among 
schooi children but most were among the elderly living in nursing 
homes or other institutions. Although the older age groups were 
affected there was little excess mortality from respiratory disease, 
during the season. 

Strains of influenza A (H I NI) virus caused the late outbreaks in 
Hungary and Spain. In both countries the strains were similar to 
A/Brazilill 'n (HI NI). All age groups were affected in Spain while 
in Hungary the outbreaks were limited to communities of young 
adults and children. One outbreak of influenza A (HINI) was also 
reported to occur ill a paediatric ward in Poland. The strains 
isolated from this outbreak were similar to A/USSR 90/77 (HI NI) 
Influenza A viruses of the HINI subtype were otherwise onlv 
sporadically found in Europe. Some cases occurring in Norwa~ 
were unusual in that they were adults. ' 

Influenza B viruses dominated the influenza season in Greece and 
Scotland. Most strains were similar to B/Singapore/222j79. In 
Scotland most isolates were from children in the early part of the 
outbreak; more and more adult cases occurred in the later part of 
the season. This shift to older age groups was reflected in a sharp 
hut narrow peak in the mortality from respiratory disease in April. 

The second wave of influenza in Czechoslovakia was associated 
with the spread of influenza B/Singapore,222 /79-like strai ns affecting 
mainly chtldren. In Greece, both influenza A and B viruses were 
isolated in the second wave. Many of the influenza B viruses 
were isolated from adult cases with rather severe disease. It should 
be noted that several European countries had experienced out· 
breaks of influenza B in the 1978-1979 influenza season. 



Asia 
The tlT""t rCrl,rh ,'n inAu(,I~/a ~il....': ,it. -.. ere fjC'p~ ~v ;.t~;crn J;ql,P" 

in ~~Cr!t.:~nher-()ctl'hC'r 19 .... 9 The Ci")ldcr1"llc d('\;..:'l(j~~·,; "j(".\,):- ~() 
in\~)he the whole Cl'~Jn!r:- 0} JanU,tr\ ),)\(). rCli...c',J !': f ('~"'rtlan ~lnd 
v.. J" ~")\·er by A rr-d r:l t he non he"'n r~( ' .. ,n('('\ (If Chi n:..t -' ,t;1 I n!. .. ·r~~~l\('d 
int1uen13 3l'!J\,rt\ \\'3";; n(~tcd In '()\enl~l('r !;J .... IJ Jrld. ;,\, the end (,f 
thclt \(,3.r J.~ld the hcgJf:lllng (I:' ]lJ:";O. the ()uthrL'cl~ \\":1" \\"k~"nrt..:':l·l 

in th'c nl1nhcrn rro:lnl..'(""~ Lale~ :n the \(,clf, In '1a\-J:.<. the 
southern rro'vlnc(''-) v.:cre atfected " -

F,(l;n .. 'qner ran,- ("If the cI.1n:!ncnt, ()ut~rc,ik.\ \\'C~L' '-l'~l' ,r~t:\..; !rl 

m)rthern Pakl';tan in Decem her 19-'9 thrllugh Jdr1I,,,,, \ . 'i,'Il, III 

We,tern fndia in \lareh and in Juh through SCr'cf1''''cr : )~l), ,!il,' 
in \13I:1\<;la In -\rnl thrc)ugh \l.Jv 14RO Sr"i,l.k "he" .\nti 
!c)c,ll:?cJ outbreak, were :lI'ill reported in Hont', K:"1[.:, .iie RC,1Uhlk' 
of Kc)rea, Phllirpme'i, Singarure and Thailand 

The influenza \iru.,c'i were influcn7a:\ ,'f the Hi'<::' and :tl~1 
suht\re, and Ini1uen/,1 B \lrU,e" In'1ueilla '\ t~f.''<::'1 "flhC' 

::au,ed the tv,,) uutbreaJ..., In Chma; mo,t ,lr,lIn, In the ti"t wave 
:"'ere ,imtlar tc) :\ BangJ..."J... I ~9 (Hl'<::'), "htlc thche in the 'econti 
wave reacted equall\' well "Ith ,era rrerared agall-"t A TeQ' I ~­
(Hl'<2)-IIJ...e anJ :\ RangJ...oJ... 1:9 (H3'<::')-IIJ...e str'aln'i ,\huut 
one-thrrd of the rnfluef17a V,rlhe'i I,olated in Jaran wen: mfluen/,1 '\ 
of the H 1~2 ,u bt \ re, a return c1f the s u bt\ re afler a n a b,ence d u rl n[! 
the 197R-19~9 r~fluen7a season, The ',trarn, were rerorted a~ 
similar to A Texa, I 77 (Hi'i::') and were m.Jlnl, rs"l:ncd frClm 
pre'ichoo! chrlJren and adulh, 

Strains of influenza A (H3:-J2) vrrus were aho ""Iated rn the C)lIt­
breab in Tndia and \1ala\'sia (together wilh influenza A .. rnN?, ,)1 
the HI~I ,uhtype) and from sporadic ca'iCS in Hong K,1r)g, fCld,)­
nesia, Philirpine" the Republic of Korea Singarore and Thalia'1d 
Mo<;t qrams were A Bangkok I ~<; (HI'i2)-liJ...e ,)r reacted equal"­
well with scra prepared against :\ Texa, I ~7 (H~N2)-IIJ...e and -\ 
Bangkok. I 79 (H;'i2)-liJ...e 'itrarn, A few i<;olates of·\ Bangkok ::' 
79 (Hl'<::'l-Irke ,train, were rernrted and thc 'arrant :\ Texas 1 ~­
(H3'il) Wa'i ,till circulatrng in Thailand in August 191':0 

Influenza A viru<;es of the HI NI suht,rc caused mo,t 'Jf the oscs 
of influenza in Japan, The strains which were mainl, 1,,)iJted froPl 
s..: h ,'c) I c'~ildren were simrlar to -\ Bra!;] 11 ~~ rill',; Ii, "uch 
strains were al,o isolated durrng the outbreak 111 PaJ..i,fan and 
sporadic,div in China durrng the two outbreaks and In \lnng"lra 
SIr,llns "m,lar to -\ l'SSR 90 -~ (HI 'il I were i",iated from C3,es 
during the (w', outbreaks In \\'este:-n fndia and from .,roradic GhC' 
in Hc1ng Kong, fran and Singarcrc· 

fnfluenza B viruses were holated from rre<;ch",)1 chrldrell and adl.II, 
in the end of the influenLtl ,e,]Son in Jaran, from GI'ie., in fallll]:. 
outhreaJ..., and other localrzed outhreak'i In Israei in Februar\'­
March 19HO but were other"ise infrequently found In i\,ia, The 
str,llns iSl'la~ed in fsraei, and from <;roradic cases rn fnd,1Ilc,ra, \lere 
,lm'lar ic) B Singapore 2~2 ~i) excert for a fc\\ "hreh reacted Tn'l\(h 
wrth sera rrerarcd ag~unst R Hnng Kl'ng ., ~2-like \tr~wl' 

Americas 
Tn ~l-')rth A.rnCrlC3. the Int1uenz.a ,h::;\Il\ wa" flr ... t rCr'~Jrted f;-.lr1 

the \\'ester:: rarts of the unrted SLile' rn '\(j\cmh,:r-J)CCl?Jll')er 
19~9 Frnrn Januarv i<)~O onwards the rlltllle'~/:l "~j\C 'r(eold ,I!lei 

inv(,I\.eJ. during ih r~ak. In the c:ld (If FC;":iJ;j;:. i ~ \!:!IC' \~::I-: 

,,;de'r:ead rnfluenza aClrvlt" In Fehru;;r\ a fc\l r""'lllce, In 
Canada beg~ln tn report Inf'uenZ:J :Jeti .. it", 

Tnfluenza B vlru<;e\ dom!rJate,j 1;1 both countfles: most ,train, 
were "f the BSing1oc,rc~22 79-variant \1"st outbreaks were 
reported among ,ch~l(;1 children forCing man'. ,chool<; to close due 
to h'gh ab<;enteersm, fn the T • .Tnited Sutc, m,,.,t of the i.lbnrato[\', 
contirmcd :nAuenza ca,e, were a(~lllh, ,llld the reak of the In1lLll'1I/3 
wave wa", a,;,,;;ociateli \.\-Ith a n13rkcd Incrl.?.:l"e In nlortLlill" frt)nl 
re'p'Lllt)r', di,ea5e'i: ,jllr;ng the highe,t oC:lk C\ce,s I:;()rtal,t\ "a, 
5cen al'io in the age grl'ups of .+5 vear'i and older, 

The :nAuenza A vrruses were rarel, Ls,)Lt!cd dUflng the aClual 
influenl:l 'iC,I'inn in the United State'i .Inti In Canada not CIt all. fn 
Jul, 19S0, influen7., A Vlru'iC' L'f the Hl~2 subt~re c'}(N:d one 
c)uthreak. amL'ng the elderlv In a Ilur"ng hOil1e Irl :\rrzL'na, l.SA, and 
in-\ugu,t-Scptemher in H.l\\a;; fn hc)[h In,tarKe'i the ""Lltcd 
'lrarns reacted equall\ "ell" It I, 'era rreraced ""tllnst A f e\~" I 7-
tHI'<21-llke ,lnd A il,lngkuJ... ; ~') (H3',;21-llke ,train" S,tlliLlf 
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<r~il:l" or ''It;d,:~'' r~llrC l.'lo.:::;c:', rl'1.tll..'d [,' \ H'1ng,,-{)~ 1 ..... 9 ~ j{ ~",2) 
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rntllJ(..'l~/,\ '\ \Iru\t.''"', (,f fr!~l .... uht\!"'I(' \\"crC !,,()i~l!cd "p{lr,ldll.':lIl~ 
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Conclusions 
The overall Impression of the 1979-19i\O Influenla season with few 

exceptions was mild. The antigenic drift among the influenza A 
viruses of H3N2 subtype created several new minor ,ariants. of 
which none realll dominated ovcr the others 0;- even completely 
replaced the previous variant A Texas 177 (H3N2). 

The disease associated with the ne\\ v~manh did not ,how anv 
significant differences, nor did the age groups affected. Stratns of 
influen/a A (HJ:S>2) viruses dominated the influenza season in most 
of the Asian and European countries reporting outhreak, or spor3dlc 
ca,es. and it was alm(bt exclusivel, the virus c3u,ing the outbreaks 
during the influen!iI sea<;nn in the Southern Hemisphere. 

The influenza A viruses of the HI N 1 subtype caused widespread 
outbreaks in Japan. Egvpt and Pakistan hut was otherwise found In 
localized outhreaks or sporadiC cases. Most cases were in school 

41 

childrcn or v'oung adult-: hut some isolates from higher age group, 
were also reported. 

Among the influenza B viruses an antigenic drift occurred and 
the new variant. B Singapore 222 79. almo'it comple,ely replaced 
the old variant B/Hong Kong 5 71. The new variant caused wide­
spread disease in North .-\meric! where the influenza A virmes 
were rarely found during the regular Influenza season. fn Europe. 
tht' influenza RlSingapore222 79-llke viruses dominated In Scotland 
(in contrast to Fngland where almmt all cases were assOCiated With 
influenza A virus;s of the HJ""2suht\pc), and in Greece where it 

.co-circulated with influenza A (H3N2)·viruses. fnfluenza B viruses 
also caused second intluell?~! waves tn Czechoslovakia and JapaTl. 
Most cases were in children hut the older age groups were not always 
spared and rather severe di,ease or excess mortalitv from resplratorv 
diseases were associated with influenza B viru, infection in :;Jults In 
Greece, Scotland and the United States. 



APPENDIX I-B 
lstdbution of Influenza Viruses Tested -:it WHO 

Collaberating Center for Influenza, CDC, October 19/9-Septemher 1980 
by Country and Type 

---------------~---------~--.-. 

NORTH AMERICA 

United states 
Canada 

SOUTH AMERICA 

Argentina 
Bt"az il 
Chile 
Columbia 
Peru 
Ft"ench Guyana 

CARIBBEAN 

Canal Zone 
Jamaica 

EUROPE 

Czechoslovakia 
Finland 
France 
Greece 
USSR 
United Kingdom 

Sub-total 

Sub-total 

SUb-total 

Sub-total 

PACIFIC AND FAR EAST 

Australia 
Africa 
India 
Indonesia 
Japan 
Peoples Republic of China 
Philippines 
Singapore 
Taiwan 
Thailand 

42 
1 

43 

15 
17 
18 

1 

1 
52 

13 

13 

4 
1 
-, 

1 

'. , 
.' 

- 1 1 , 

3 
17 

7 
16 

6 
2 
3 
5 

24 

7 

7 

4 

1 

5 
-_._---

1 
1 

1 

2 

3 

5 

3 

1 

2 

1 

--- -----

B 

36 /• 
39 

403 

7 
2 

(:; 

15 
------------~-

5 

5 

1 

17 

10 
4 

Sub-total 83 12 32 

QTHER 

1'" 

1 

------------=~~-----__=:_c:_::_ --. - ------------------------ --- ---.--.-
TOTAL 202 28 455 1 

*A/New Jersey/76/1ike 

42 



APPENDIX I-C 

Distributing Influenza Viruses Tested at WHO 
Collaborating Center for Influenza, CDC, October 1979 - September 1980 

by Geographic Source and Antigenic Specificity 
--~----- ~--- --" .. ' ------ ------- -- - - ----- -- ---. -- --- -

-l---~--~---
.-,----.- ~-----

INFLUENZA A (HINl) INFLUENZA A (H3N2) 
I 

---------- ._--- -~-----~~--- --j---- - ---.-- - _._---- ----.-------------~---

co Q ::., Q 
r--. r--. > r--. 

r--. 
----

r--. 
----

.,... 
----r--. ..--4 r--. H .u ("~ 

----
..--4 

---- ----
u --

c 
----

H ~ Cj ....:-~ 
o· --1 

----
0 CJ :) 

----
.r! Cf) ~ H ,.:,:: 

~ ~ Cj U I ~,( 

v:. cc H ~ X ::: 'J; c l-
v:. H CJ <: QJ cc Cf) <TI -:,; ::;:: 
~ p:) ..c; S::' E-< p:) 0 ~ s:. f-

---- ----
.J...l 

---- ----
H 

----
.w 2 ..-:: <: c f- <: ..-::: ~ <: c; 

North Ameri ca 0 7 } 8 10 6 22 3 41 

South Ameri CA. 3 1 1 'i 4 9 31 5 49 

Cadbbean 1 1 1 3 9 13 

Europe 2 1 3 1 3 5 1 10 

Pacific and Asia 
(including Indi.a) 6 6 12 16 18 3] 6 12 83 

i 
TOTAL 5 14 10 29 ! 32 39 98 12 15 196 
-~- -- ------- ---------- ----------- t- -- -"- ---- ----- --- --_.- - ---- - -----

PERCENTAGE (17) (48) (34) (100) I (16) (20) (50) (6) (8) (100) 

Total Viruses Tested = 225 

43 



APPENDIX II-A 

Reprinted by the 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

from WHO Weekly Epidemiologic Record, 1982,57(6)42-45 

INFLUENZA IN THE WORLD 
OCTOBER 1980 - SEPTE\1BER 1981 

The epIdemiological behaviour of influenza has been of parllcular 
interest since 1977 when vIruses of the influenza A subtype HI N I 
made their reappearance. They had been cIrculatIng thro~ghout the 
world up to 1975 and then disappeared when the H2N2 virus became 
pandemic. In 1968 the H2N2 viruses gave way to those of the H3N2 
subtype. 

When the HI N I VIrus dId reappear, Its Impact fell almost entirely 
on those in the population who had been born SInce 1957 and had no 
immunity to these antIgens. The H3N2 virus however did not disap­
pear with the appearance of another subtype but contInued to Clf('U­
late not only in the older age groups but concurrently with the HI N I 
virus in the younger age groups. The overall result has been a serIes of 
influenza seasons with only a mild impact on the world population 
even though seasonal outbreaks have occurred more or less regularly 
in the appropriate seasons in most countries. 

The 1980-1981 influenza season was In general mild, except In the 
USA and Canada where severe epidemICS of influenza A (H3N2) 
caused considerable mortality. (See Fig. 1). Some actiVIty due to 
influenza B viruses was reported. As in the prevIOus three years there 
were occasions during the 1980-1981 season when influenza A viruses 
of both the HI N I and H3N2 subtype circulated at the same tIme but 
most often those of one subtype were responsible for the maIn 
influenza activity whIle those of the other were only observed spora­
dically or appeared in another part of the season. 

The most severe outreaks were reported in North America and were 
associated with influenza A (H3N2) viruses. Influenza due to this 
subtype was also reported fron South and Central America, large pans 
of Western Europe, some AfrIcan, and several Asian countries. 

The influenza A viruses of the HI N I subtype predominated in a 
few, mainly Ea~tern European, countries They also caused some late 
outbreaks in Asia and in Central America and they were responsible 
for most of the influenza activity in Australia. They were isolated all 
over the world, but almost always from younger persons (below 30 
years of age) and were rarely reported in association with severe ill­
ness, 

Influenza B viruses which had been the main cause of influenza In 
North America in the 1979-1980 season were vinually absent from 
the entire continent during the 1980-1981 season. Three countri~s In 
Eastern Europe reported influenza B viruses as the main cause of 
outbreaks and many other countries in the world had localized out­
breaks or sporadic cases. 

Nearly 3000 strains of influenza viruses isolated in the National 
Influenza Centres in the period October 1980-September 1981 were 
studied in the WHO Collaborating Centres for Reference and Re­
search on Influenza in Atlanta and London. Influenza A viruses of the 
H3N2 subtype accounted for the major part (68%), those of the HI N I 
subtype for 28% and only a small pan were influenza B VIruses. Most 
of the H3N2 viruses reacted with sera prepared against A/Texas/ 1177 
(H3N2) or A/Bangkok/I/?9 (H3N2), or equally well with both. 

About 800 H I N I strains were investigated: 70"k of these were of the 
NEngland/333/80 (H I N I) variant. 13% were closer to A/lndla/6263 
(HINI), 9% were similar to A/Brazilllln8 (HINI) and a very few 
were NUSSR/90177 (H I N I )-Iike. The latter variant was only isolated 
in a few European countries whereas the BrazIl-like variant was also 
submitted from countries in Asia and Oceania. 

44 

Almost all influen,ra B viruses Investigated In the WHO Collabo­
rating Centres were simIlar to BSIngapore. 222 7'1 but a tew of the 
older varIants, more closely related to B/Hong Kong'S 72, were also 
found. 

Europe 

The InflUen73 season In Furope ,howed great \ arI3tions. There 
were explosI\c outbreaks among young people in some countrIes 
while others reported a stead, spread over a wider age range In the 
general populatIOn. Outbreaks among the elderly were noted In nurs­
ing homes and other genatnc InStItutIons. The impact of influema 
was unusually mIld In some countnes whereas others expenenced a 
more severe 'season than dUrIng 1979-1980. Some countrie'i were 
a!rr.clst excluslvel, affected bv intluen/a A (H J N I) and others b, A 
(H 3N2) VIruses. Some had both subtypes in sequence or concurre~tly 
and then there were others whIch had maInly Influema B. 

The intiuenza season began early with the first outbreak beIng 
reported in November 1980 from Hungary and the Untted KIngom. 
All influenza actIvity in Hungary and most of the activity in the 
United KIngdom at that tIme were aSSOCIated with Influema A 
(H I N I) viruses which spread among young persons, especially those 
living in closed communities lIke boarding schools or military camps. 
ThIS early wave soon reached a peak and was practically over by the 
end of December. 

A second wave of Influenza activity built up during December 1980 
and Januarv 1981. I! was maInI, associated with Influenza A (H 3N2) 
VIruses in Western Europe and ~Ith influenza A (H I N I) or Influenza 
B viruses In Eastern Europe 

Influcn::a A (1I3S2) viruses predominated throughout the season In 
some countries (Denmark, Norwav, Sweden, Ireland, France. Bel­
gIUm, Albanta, Greece, Italy, Spain). In the Netherlands and Switzer­
land the A (H3N2) and A (H I N I) subtypes were reported o\er the 
same penod with equal frequency. The H3N2 subtype succeeded 
HI 1\1 I in the United Kingdom and preceded it In the Federal RepublIc 
of Germany. 

Among the strains of influenza A (H3N2) viruses investIgated 
further by the WHO Collaborating Centres for Reference and Re­
search on Influenza, there was a preponderance of those reacting 
equally well with sera prepared against NTexasll177-like and 
A/Bangkok/l /79-like strains. Of the 324 strains investigated from 
laboratories in the UnIted kingdom, 306 had this reaction pattern, 12 
were A/Texas/ 1177-like, four were closer to ,A,IBangkok; I '79 and two 
were SImilar to A!Bangkoki2i79. Among the straInS submitted from 
other European countries there was a less marked predominance of 
the cross-reactIng strains over the more distInct A/Bangkok, L 79 or 
A/Texasll177 variants. The A/Bangkokl2!79 variant was only spora­
dically found. 

After the first wave of lntluen::a A 1/1 lSI) in Hungary and In the 
United KIngdom, outbreaks associated with viruses of thIS subtype 
were reported In FInland, BulgarIa, Czechoslovakia and Yugoslavia. 
In all four countries thIS remained the predominating influenza virus 
during the season. As the season progressed they became increasingly 
frequent in parts of the Federal RepublIc of Germany and in Switzer­
land. Localized outbreaks or sporadic cases due to influenza A (H I N I) 
viruses were also reported elsewhere (France, German Democratic 



Fig I 

Excess Mortalit} from Acute Respiratory Diseases * 

.,,, , 
, .,,, , 

"" I 

..,.,,"' .. /'" A"'ll ""«:~ .. :If.ArHS ISR .. EL 1111',11 '9M)/81 
Dlr:h"ARr.RlP'l"ffl?f<ol:lA4<~ 'SflAf! 1911,)2 '110/8' 

I,*l~"'''l''' ~lAO<""''' ... '«,8fI( ......... ·'SDf ... ·><S "".lNG.,.lI'IG '.. 9" '] '980 8' 
ofcrSPJl.~l,R!1>PF ""If~)ffi! f'BI'II.")/'"CHIPf >«)N(,O(-"";"T.,,, '91' 12 '980.'8' 

"",Jf"I~"''''('''"'''Jt.Oo'''~~)(A·'<~ -9' ; ~I:I(,~ 
Of'~fS~."C,R'M!-' PNf')M<..,./t (T"'T'>IJfil~IlA,,*RIOU< '91' 11 '9ttO,II' 

o ...... --H ... +++,;;;-*"--+-..... ---+~'''-'~-,';-;-+-~,-,,4-_---'N~~ 
nAil ",. .. fE 

''>0 + 

INf,UE"lA ""*LJl,M ....... ... ..., 9¥Illl'£HI·I':. Clt .. ' .... s 'A" ,~, -!II- l] '980 8' 
DfcJs ..... 11 GRII"Pf f'!IIfUMONlf f T 8RON(H'F 11"lrf IR~I '91' "] '9808' 

--

I 

"'t 

_tUENZA "'-IE'--JI'«A .. I«) 8ROHCHlriS ()I!", refS '.HTEQ IlNGQOM !"I(' .. AIIV 01,1\10 WAltS '97' 7] '1810 e 1 
Dlers ..... "c......, ..... ~fT~HI~! 1'Wj ... lJME ....... "'''''..lPfI'lAEET:>A,ldS '~J' 7]'9I()/1' 

-Wi 
INftut"'IA ",,«,_JHl'" "'«)fIR(H:HITtSDfATHS Cl!O"'()Si.()V"'~,'" 9" /] '98018' 
rltCrSPAR,,l'W"ff ""<IE~£TfII'I()N(:>ilH T~~C>«JS<.c)v"UUIE '9,' 1]'980/1' 

''''''lllf'''''' PNEtJM(JIIj, .... ~ BR<.)N(HIT'~ ()fAr~ LINIHD ~1Nl,,{)(JM ~()TlAI\I(I '9lS,16 1980//1· 
[J{aSPA!'!C.RF'!'f ""'flJMOM( f1 IIAOtoICHiTE I'IOVA~ lJNI ~COSS( '91S U; 1980'B' 

"'t 
o~~,,_,~~~~~~~~~~,,~,,~~~~~~~~,~~~~ __ 

'ff .... -A""l£ 

• See/Voir· Use of excess mOnall!Y fcorn respirator)' JlseaseS in the study of InfluenLa Bulletin of (he U'orld Health Orgam:atlOn, 49 pp. 219-233 (1973). 

45 



Repubilc. Ireland, Italy. Netherland" S"",eden). VIruses of the HINI 
suhtvpe caused outhreak; and lsolate.~ .1~CS lr. Romania in May-June 
1981 Most of the straInS submilled t,. :he National Influenza Centres 
In Europe to the WHO Collaborat;ng Centres for Reference and 
Research were similar to A. Englanc1 333/80 but there were also 
straInS whICh were more closely related to A/Brazili 11178, to 
A'USSR 90 T' or to the other new variant A Indla/6263;80. 

Asia 
Few countries tn ASia reported widespread activity in the 1980-

1981 Influenza season. The outhreaks were associated mainly with 
Influenza A VIruses ufthe H I N I and H3N2 subtypes. Influenza B was 
detected tn sporadiC cases and a few locahzed outbreaks. 

Outhreaks associated wnh mflucn::a A (1I1N1) viruses were re­
ported tn Israel. :-'laI3\ <':a. Stngapore and China: the first from Israel 
and ( htna wen.' tn December 1980 The outbreak in Israel initialh 
affected m3tnh chtldren and \oung adults but soon spread to older age 
groups and \\a~ acc,'mpanled by some excess mortahty in January 
1981 (sec FIf.;. lJ. Bv that time some influenza A (H3N2) viruses were 
also Implicated The ,\utbreal..s tn Malaysia and Singapore occurred In 
March through June 1981. In :-'lalaysia they were reported mainly 
among young adults. A second wave of tnfluenza A (H I N I) occurred 
In several ufthe southern and (lne of the northern provinces of China 
tn June-August I 'lX I 

In man' othcr\slan countries. reports of A (HINl) activity were 
verv limited. In Japan ho\\l'\l'f \\here the overall influenza actiVity 
was low. viruses of this subtv pc were stili the most frequently isolated. 
In Hung Kong. A (H 1 \II) reappeared in July alier an absence ora year 
and soon became the most frequently Isolated mfluenza virus 
although never associated With more than sporadiC til ness. Influenza 
-\ (H I \11) viruses were further Isolated m India. Thatland and Mon­
gl,l'J along With viruses of the H3]\;2 subtype and mfluenza B viruses. 
(her half the strain, '>ubmltted from :'-iational Inf1~enza Centres tn 
.:"SI3 tel the WHO Collal)orating Centres for Reference and Reserch on 
Inlluen/a were charall~TI/ej as A England. 33380. Some strams. 
mostl, from the outbreak tn Israel. were more c10selv related to 
.\ Hra'lIi II 78. A fev. of the tnvestlgated stratnswcr, .\.101· 
dla (,Y)J XU-like. 

Outbreaks of illtlut''i~JlllJ.\~! were reported 111 Iran. Pakistan 
and the Republic of "-.orea. The outbreaks in Iran and Pakistan began 
ifl Decem her 1980 and the one tn Pakistan which spread tn the nor­
therr! rarts of the countrY In Januarv IlJ81 had declined bv the end of 

·'l)r'J~, \ Ail age groups were afTected m Pakislan. The outbreak in 
, ",cp'lilIIC of 1\.01('a alTected matnly children below 15 years of age: 
·~".l" In fd)ru3rv and.,';"'.i through March! 981. 

Locall:' lJtbrl'a~., a"oclated wIth l11lluenza A (HJN2) viruses 
were reported in wl·skrr. India tn November 1980 and agam ir. Ju', 
1981 and among schoolchtldren tn Japan tn January 19X I. Influen,a A 
(H3\12) viruses were Isolated during the latter part of the HINI out· 
break tn Israel. as well as In Indonesia. China. Hong Kong and Mon­
golta .. \mong the \Iruses tnV c"tlgated in the WHO Collaborating 
Centres for Reference and Research on Influenza the A Bang 
kole 1· 79-ltke and the ATexas: 1 77-like variants were the most fn:­
quent. 

1nllll('n~a B v iruses did not cause any Widespread tllne,s but a few 
locahzed outbreaks were reported: in Japan in December 1980 and tn 
India tn Fehruarv-March 1981. Stratns of Influenza B viruses were 
also Isolated tn IndoneSia. Stngapore. Hong Kong and China. All 
strainS further investigated were very closely related to the variant 
which has been prevaknt stnce 1979. i.e. B'Singapore.222, 79. 

America 
In 1980-1981 the tnfluenza season In North America was one of the 

most severe experienced tn the last ten years but was very mild in 
South Amenca. The tnfluen/3 ~ (H3N2) viruses predominated 
throughout the continent hut a fe'w outbreaks associated wnh in­
fluenza A (H I N 1) viruses wcn: reported 

The North Amencan season began in October 1980 wnh outbreaks 
of lnllucn::a A (ff3S2) tn nursing homes and similar institutions for 
the elderly in Californta (USA) and in November tn Manitoba (Ca­
nada). The general population was soon affected. often with severe 
illness. Excess mortahty from respiratory illness was noted in the USA 
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from mid-December through to January 1981. and in Canada from 
r;w!·Ju"U~f\ of that year The mam lofluenza wave peaked In ('ariy 
F~hn'3ry 

;r! South Amt'nca a' :lid but Widespread outbreak of tnfluen/a A 
(H3N2) occurred In Chile in August-Octoher 1981. Locali/ed out­
brea", were rep(Jrted from Argentina tn May-June 1981. Sporadic 
cases occurred tn MC\;co in Octoher 1980 and in Brazil during 
February-September 1981. In general. the influenza A (H3N2) viruses 
isolated II' .~ ,,-,,'!I-:a in the 1980-19t.: \ season reacted equally well With 
sera prepared against A BangkOk IF'·likc and ATexasl 77-li~e 

strains 
fntllln'.:a! (lffS/) vlruse'o Decame Incr('astngl, frpquent a, the 

season progressed in North Amercla. althouiJ,h they were rarely 
reported In aSSOCiation with outhreaks. In South America twCl local­
lied HiNi olltbreaks were reported in French Guyana in July 1981 
and \ iruses of this subt; pc were also Isolated in Guyaquil (Ecuador) in 
Fcbruar, - '.1arch and tn Bra/!: tn J unC'-J uly 1981. The most prevalent 
111 N j "man, \\a, "". i:-.);!!Iand 3.\3 80 but A/India. 6263 80 was locn­
tilied t<l som" extent 

! 'lilllcn::u B \trUSl" were infrequently isolated during the I 'IIIU-19i\ I 
season In America. They caused a late wave of in flu em a among school 
chtldren tn man, parts of Canada In March 1981: a fev. stratns were 
also Isolated in Brall!. 

Afril'a 

The more WIdespread tnfluenza actiVity reported from African 
lOuntrics tn 1980-1981 wa:, aSSOCiated with mjlucn::a .~ rfl3S2' 
viru,es whtle HI N I and II1fluenza B viruses were detected only spo­
radlcallv. From the nonhern part (>f the continent. Egypt reported 
outLrcaks in the general pupu!atlOn at1ecting all age groups tn Janua­
ry-fchruary 1981. !ntluenza A (H3N2) vIrus was also confirmed tn 
Algena. 

Further south. one outbreak ,·ftntluenLa A (H3N2) was reported in 
Madagascar In Apnl-.iunc· 19111 and another, which lasted for five 
weeks. tn the Cane l'rov·tnce rSouth Africa). in June. Dunng the latter 
outhreak th..:rt' were somt' ,('verelv ill cases. many of whom werc 
young children requiring hospital ~are. . 

The J1117I1cn::a .. j 'lfJS]! viruses investigated in tht.' WHO Collaho­
ratll1g Centres for Reference and Research on Influenza were simtlar 
to the van ants Io,o!akd elst.'\\ here in the world. i.c. A. Bangkok, L 7'l, 
A TCA3S 177 and strain, )Cclctrng cqually wei! \\,th sera prepared 
against both variant'.. A Ie" A, Bangkok; 2,79-like strains "HTC also 
k';lnd 

rhe /li!!i!i'~::U .. j (;; :.\! I activity was sporadic. A li:w strams were 
Isolated tn ~enegallr. F·bruar:. and March 1981. In johannesburg and 
the Cape Province {South A friC'2 I and als,. in Madagascar iii \' ','ust of 
that vcar. fhe strains Isolated In Senegal and Johannesburg v\t're 
):lf1,':' : .. 1 A England 3.'\3 8il whtlc those front \ladagascar and the 
'. an,' pre ·';nec were mor" closely related to A;India'626180 

Apart from some mlluen::a B diagnosed In immunofluorescence 
test'> dunng the early part of the outbreak in Egypt there were no signs 
at' Intluen,':l B activit, in Africa tn the 1980-1981 season One 
m!luenza C virus strai~ Identified as C'Tar/ur /.'3347 was isolated 
In Johannesburg (South Africa). . 

Oceania 

The inllut.'n/3 activity was III general mild and limited tn Australia 
to sporadiC cast.'s. In :\e\, Lealand moderate activity was reported 
from some areas. One frank outbreak of mi7I1cn::a.-1 (II IS/) flared up 
In Fiji in January-February 1981 after the hurricane "Arthur" had hit 
thc area. Iniluenla A (H I '\i I) viruses also dominated the InflUenla 
season in Australia and some strains were reported tn New Zealand. 
"Imnst all strains In\ eSlIg;,:ed In the WHO Collaborattng Centres for 
Referencc and Research on Influen/a were sl1ntiar to A'En­
gland; 333, iSO. only two were more closely relalt.'d to Ailn­
dia 6~63 80. 

Some II1llucli::a .. I fIl3lV::! Viruses were isolated In Australia and 
Nev. :'ealand. Those tested In the Collaborating Centres reacted with 
sera prepar~J against ABallgkok 1.79 or A, 1 exas· 1,77, or with 
both. 

1n.fluen::a B viruses became increasingly frequent towards the end 
of the season both In both Australia and New Z,'aland. All strain!> 
tested were found simIlar to B.'Singapore/222!79. 



APPENDIX II-B 

Distribution of Influenza Viruses Tested ad WHO 
Collaborating Cnter for Influenza, CDC, October 1980 - 1981 

by Country and Type 

Source H3N2 H1N1 It 
NORTH AMERICA 

united states 143 364 1 
Canada a 3 0 
Mexico 0 9 0 

Sub-total 151 376 

SOUTH AMBRICA 

Brazil 0 15 0 
Chile 0 3 0 
Ecuador 1 3 0 
Guyana 3 a 0 

Sub-Total 4 29 0 

CARIBBEAN 

Trinidad 1 2 0 
Sub-total 1 2 0 

EUROPE 

Czechoslovakia 13 0 2 
Finland 7 0 0 
France 1 0 0 
Germany (Dem. ) 0 0 2 
Germany (Fed) 1 1 0 
Hungary 3 1 0 
Israel 2 0 0 
United ICingdom 9 0 0 
USSR 2 0 2 

Sub-total 3a 2 6 

PACIFIC AND FAR BAST 

Australia 6 3 0 
China (PCR) 3 5 1 
Fij i 1 0 0 
India 7 6 4 
Indonesia 0 6 7 
Japan 23 5 2 
Philippines 1 0 1 
Singapore 10 0 3 
Taiwan (ROC) 13 11 7 
Thailand 7 10 2 

Sub-total 71 46 27 
TOTAL 265 455 34 

Overall Total = 754 
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Distributing Influenza Viruses Tested at WHO 
Collaborating Center for Influenza. CDC. October 1980 - September 1981 

by Geographic Source and Antigenic Specificity 
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INFLUENZA A (H1N12 INFLUENZA A {H3N2) 
Source 

North America 119 32 0 151 9 274 54 11 0 28 376 

South America 3 0 1 4 1 22 5 1 0 0 29 

Caribbean 1 0 0 1 1 1 0 0 0 0 2 

Europe 27 6 5 38 0 0 2 0 0 0 2 

Pacific and Asia 
(including India) 58 5 8 71 12 16 4 2 6 6 46 

TOTAL 208 43 14 265 23 313 65 14 6 34 455 

(PERCENTAGE) (78) (16) (5) (100) (5) (69) (14) (3) (1) (7) (100) 

Total Viruses Tested = 754 
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APPENDIX III-A 

Reprinted by the 
U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 

PUBLIC HEALTH SERVICE 

trom MORBIDITY AND MORTAUTY WEEKLY FlEPORT, May 25,1979, Vol. 28, No. 22, pp 231732,2:37-239 

Recommendation of the Public Health Service 

Advisory Committee on Immunization Practices 

Influenza Vaccine 

INTRODUCTION 

Influenza virus infections occur every year In the United States, but they vary greatly 
in incidence and geographic distribution. Infections may be asymptomatic, or they may 
produce a spectrum of manifestations, ranging from mild upper respiratory infection to 
pneumonia and death. I nfluenza viruses A and B are responsible for only a portion of all 
respiratory disease. However, they are unique in their ability to cause periodic wide­
spread outbreaks of febrile respiratory disease in both adults and children, Influenza 
epidemics are frequently associated with deaths in excess of the number normally ex­
pected. During the period from 1968 to 1979, more than 150,000 excess deaths are 
estimated to have occurred dunng epidemiCS of influenza A in the United States. 

Efforts to prevent or control influenza In the United States have been aimed at pro­
tecting tho,e at greatest risk of serious Illness or death. Observations during influenza 
epidemics have indicated that influenza-related deaths occur primarily among chronically 
ill adults and children and in older persons, espeCially those over age 65. Therefore, 
annual vaccination is recommended for these "high-risk" individuals. 

Influenza A viruses can be claSSified into subtypes on the basis of 2 antigens: hemag­
glutinin (H) and neuraminidase (N). Four subtypes of hemagglutinin (HO-H3) and 2 sub­
types of neuraminidase (N 1, N2) are recognized among viruses causing widespread disease 
among humans. Immunity to these antigens reduces the likelihood of infection and 
reduces the severity of disease in Infected persons. However, there may be sufficient 
antigenic variation within the same subtype over time (antigenic drift) that infection or 
Immunization with 1 strain may not induce immunity to distantly related strains. As J 

consequence, the antigenic composition of the most current strains is considered in sel.:.::t­
ing the virus strain(s) to be included in the vaccine. 

The predominant influenzil strain in the United States during 1978-79 was A/Brazil/78-
a variant of the H 1 N 1 prototype A/USSR/77, This strain caused outbreaks in schools, 
colleges, and military bases, as had been the case with the prototype strain. People 
Olier 25 years of age generally were not affected, presumably because of previous infec­
tion with antigenically related strains that had circulated throughout the world in the 
early 1950s. Strains of the subtype H3N2 were not isolatP"i in the United States, but 
other countries reported the isolation of both H 1 N 1 and H3N2 strains. Since it is un­
certain which strain will predominate in the future, continued circulation of strains 
related to A/Texas/77 (H3N2) and A/Brazil/78 (H 1 N 1) must be anticipated. 

Outbreaks caused by influenza B viruses occur less frequently than influenza A epi­
demics, but influenza B infection can also cause serious illness or death. Influenza B 
viruses have shown much more ant:g~nic stability than influenza A viruses. Strains of in­
fluenza B that were isolated in 1978 and 1979 in the United States and elsewhere resem­
bled the B/Hong Kong/5/72 virus. 

INFLUENZA VIRUS VACCINE FOR 1979-80 

Influenza vaccine for 1979-80* will consist of inactivated trivalent preparatior,s of 
antigens representative of influenza viruses expected to be prevalent: A/Brazil/78 (H 1 N 1), 
A/Texas/77 (H3N2), and B/Hong Kong/72. The formulation will contain 7 micrograms 
of hemagglutinin of each antigen in each 0.5 :TIl dose. Persons 27 years and older will 
require only 1 dose. Because of lack of previous contact with H 1 N 1 strains, persons less 
than 27 who did not receive at least 1 dose of the 1978-79 trivalent vaccine will require 
2 doses of the 1979-80 vaccine. Those who received the 1978-79 vaccine will require only 

'Official name: Influenza Virus Vaccine, Trivalent. 
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1 dose. The vaccine will be yJailable as whole virion (whole-virus) and subviron (split-virus) 
preparations. Based on past data, split-virus vaccines have been associated with somewhat 
fewer side effects than whole-virus vaccines in children. Thus, only split-virus vaccines 
are recommended for persons less than 13 years of age. The vaccines prepared for the 
1978-79 respiratory disease season contained A/USSR/77 as the H 1 N 1 component. 
Because of the antigenic similarities between the A/USSRn7 and the A/Brazil/78 strains, 
the stocks of vaccine remaining from last year may be used, until the expiration date, 
according to the instructions on the package insert. 

VACCINE USAGE 

General Recommendations 

Annual vaccination is strongly recommended for all individuals at increased risk of ad­
verse consequences from infections of the lower respiratory tract. Conditions predisposing 
to such risk include (1) acquired or congential heart disease associated with altered 
circulatory dynamics, actual or potential (for example, mitral stenosis, congestive heart 
failure, or pulmonary vascular overload); (2) any chronic disorder with compromised 
pulmonary function, such as chronic obstructive pulmonary disease, bronchiectasis, 
tuberculosis, severe asthma, cystic fibrosis, neuromuscular and orthopedic disorders with 
impaired ventilation, and residual pulmonary dysplasia following the neonatal respiratory 
distress syndrome; (3) chronic renal disease with azotemia or the nephrotic syndrome; 
(4) diabetes mellitus and other metabolic diseases with increased susceptibility to infec­
tion; (5) chronic, severe anemia, such as sickle cell disease; and (6) conditions which com­
promise the immune mechanism, including certain malignancies and immunosuppressive 
therapy. 

Vaccination is also recommended for older persons, particularly those over age 65, 
because excess mortality in influenza outbreaks occurs in this age group. 

In considering vaccination of persons who provide essential community services or 
who may be at increased risk of exposure, such as medical care personnel, the inherent 
benefits, risks, and cost of vaccination should be taken into account. 

Table 1 summarizes vaccine and dosage recommendations by age group for 1979-80. 

TABLE 1. Influenza vaccine" dosage, by age, 1979-80 

Age group Product Dosage (mil Number of dosa 

27 years and older whole virion (whole virus) or 0.5 
subvirion (split virus) 

13-26 years whole virion (whole virus) or 0.5 2" 
subvirion (split virus) 

3-12 years subvirion (split virus) 0.5 2" 

6-35 months'" subvirion (split virus) 0.25 2" 

, Contains 7 I'g each of A/Brazil/78, AlTexas/77, B/Hong Kong/72 hemagglutinin antigens in each 
0.5ml. 
4 weeks or more between doses; both doses essential for good protection. unless the individual 
received at least 1 dose of 1978·79 vaccine. 
Based on limited data. Since the likelihood of febrile convulsions is greater in this age group, 
special care should be taken in weighing relative risks and benefits. 

U!8 in Pregnancy 

Although the Issue has been much discussed, only in the pandemics of 1918-19 Clnd 
1957 -58 hilS strong evidence appeared relating influenza infections with increased mater­
nal mortality. Although severa! studies have reported an increased risk of congenital 
malformations and childhood leukemia among children born towomen who had influenza 
infection during pregnancy, other studies have not shown an increased risk; the issue is 
not settled. 

Physicians prudently limit prescription of drugs and biologics for pregnant women. 
However, no evidence has been presented to suggest that influenza vaccination of preg­
nant women poses any special maternal or fetal risk. Furthermore, because influenza 
vaccine is an inactivated Viral preparation, it does not share the theoretical risks that impel 
caution in the use of live virus vaccines. Taking the above uncertainites into account, physi­
cians should evaluate pregnant women for influenza immunization according to the same 
criteria applied to other persons. (See VACCINE USAGE-General Recommendations.) 
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SlOE EFFECTS AND ADVERSE REACTIONS 

Recent Infll'enza virus vacCines have been associated with few side effects. Local 
reactions. consisting of rerlness and induration at the site of rnjection lasting 1 or 2 days, 
have been observed in less thiln one·th'rG of vacclnees. Three types of systemiC reactions 
to rnfluenza vaccrnes have been described 

1. Fever, malaise, myalgia, dnrl other systemic symptoms of toxicity, although infre­
quent, occur more often rn children and others who have had no experience with influ­

enza viruses containing tne vaCClr1e antlgen(s). These reactions, which begin 6-12 hours 
after vaccination and persist ~ -2 dClYs, are l;sually attributed to the influenza virus itself 
(even ,hough it is Inar.tlvaterl) ar'cj constitute most of the side effects of influenza vac­
Cination 

2. Imrned.ate -presumably allergic-responses, such as flare and wheal or various 
,espiratory expresSions of hyp~rsensitlvity occur extremely rarely after influenza vac­
Crnatlt)n. The'y' probably oerlve from sensitivity to some vaccine component, most likely 
reSldudi egg pr()tP!n. ~.ltl1ough current ,nfluenz" vaccrnes contain only a small quantity 
of egg protein, on rare occasions they can provoke hypersensitivity reactions. Individuals 
With anaphvlactlc hypersen'ltivlty to eggs should not be given influenza vaccine. This 
vlOuld ir~clude persons who, upc;n Ingestiun of eggs, develop swelling of the lips or tongue 
or who experience acute rpsplf'ltorv distress or collapse. 

3. GuillalnBarre syndrome (GBS) is an uncommon Illness characterized by ascending 
paralYSIS which is usually selfl,tn,ted and reversible. Though most persons with GBS 
recover without reSidual weakness, 2;:Jproxlmately 5% of cases are fatal. Before 1976, no 

associat!orr of GBS With Influenza vaccination was recognized. That year, however, GBS 
appeared in excess frequency among persons who had received the A/New Jersey/76 

influennl vaccine. For tne 10 Neeks followmg vaccination the excess risk was found to be 
approximately 10 cases of GBS for every million persons vaccinated-an Incidence 5-6 
times higher t[-,all that In unvaccinated persons. Younger persons (under 25 years) had a 

lower relative risk than others and also had a lower case-fatality rate. Preliminary analysis 
of d3ta from GBS surveillanr::e during the 1978·79 Influenza season suggests that, in con-

, to the 1976 Situation, the fISk of GBS in recipients of the 1978-79 vaccine was not 
sr-<!'Ificantly higher than that In non-vacclnees. Nonetheless, persons who receive influenza 
vaccine should be made aware of thiS possihle (lsk as compared with the risk of influenza 

and Its com:' Icatlons. 
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Recommendation of the Public Health Service 

Immunization Practices Advisory Committee 

Influenza Vaccine 1980-81 

This annual revision of influenza vaccine recommendations updates information on 
influenza activity in the United States during 1979-80 and provides information on the 
vaccine to be available for the 1980-81 influenza season. 

INTRODUCTION 

Influenza virus infections occur every year in the United States, but they vary greatly 
in incidence and geographic distribution. Infections may be asymptomatic, or they may 
produce a spectrum of manifestatIOns. ranging from mild upper respiratory infection to 
pneumonia and death. Influenza viruses A and B are responsible for only a portion of all 
respiratory disease. However, they are unique in their ability to cause periodic widespread 
outbreaks of febrile re~piratory disease in both adults and children. Influenza epidemics 
are frequently associated with deaths in excess of the number normally expected. During 
the period from 1968 to 1980, more than 150,000 excess deaths are estimated to have 
occurred during epidemics of influenza in the United States. 

Efforts to prevent or control influenza in the Unitt.d States have been aimed at pro­
tecting those at greatest risk of serious illness or death. Observations during influenza 
epidemics have ind icated that influenza-related deaths occur primarily among chronically 
ill adults and children and in older persons, especially those oV#' age 65. Therefore, 
annual vaccination is recommended for these "high-risk" individua' 

Influenza A viruses can be classified into subtypes on the basis of 2 antigens: hemag­
glutinin (H) and neuraminidase (N). Four subtypes of hemagglutinin (HO-H3) and 2 sub­
types of neuraminidase (N 1 ,N2) are recognized among viruses causing widespread disease 
among humans. Immunity to these antigens reduces the likelihood of infection and re­
duces the severity of diseases in infected persons. However, there may be sufficient anti­
genic variation (antigenic drih) within the same subtype over time that infection or 
immunization with 1 strain may not induce immunity to distantly related strains. Al­
though influenza B viruses have shown much more antigenic stability than influenza A 
viruses, antigenic variation does occur and was noted in the 1979-80 influenza season. As 
a consequence, the antigenic composition of the most current strains is considered in 
selecting the virus strain(s) to be included in the vaccine. 

The predominant strain of influenza virus in the United States during 1979-80 was 
B/SingaporeI79, a variant of the prototype B/Hong Kongl72. Most reported influenza B 
outbreaks involved children and young adults, but outbreaks also occurred in older popu­
lations. Excess mortality due to pneumonia and influenza was noted in association with 
influenza B activity in 1979-80, confirming that infections with this virus can cause 
serious illness and death. 

Isolates of influenza A virus of the H3N2 subtype, similar to A/Texasl77 and A/Bang­
kok/79, were obtained from sporadic cases of febrile respiratory disease. A/Bangkok/79 
strains show Significant antigenic drih from A/Texas/77. Influenza A/Brazil/78 (H 1 N 1)­
like viruses caused outbreaks of illness among young people. 

INFLUENZA VIRUS VACCINE FOR 1980-81 

Influenza vaccine for 1980-81* will consist of inactivated trivalent preparations of 
antigens rerresentative of influenza viruses expected to be prevalent: A/Brazil178 (H 1 N 1), 
A/Bangkok179(H3N2), and B/SingaporeI79. The formulation will contain 7 micrograms 
of hemagglutinin of each antigen in each 0.5 ml dose. Persons 28 years and older will 
require only 1 dose. Because of lack of previous contact with H 1 N 1 strains, persons less 
than 28 years of age who did not receive at least 1 dose of the 1978-79 or 1979-80 
trivalent vaccine will require 2 doses of the 1980-81 vaccine. Those who received the 
1978-79 or 1979-80 vaccine will require only 1 dose. The vaccine will be available as 
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whole virion (whole-virus) and subvlr10n (split-virus) preparations. Based on past data, 
split·virus vaccines have been associated with somewhat fewer side effects than whole· 
virus vaccines in children. Thus, only spilt·virus vaccines are recommended for persons 

less than 13 years of age. 

VACCINE USAGE 

General Recommendations 

Annual vaccination is strongly recommended for all individuals at increased risk of 
adverse consequence~ from infections of the lower respiratory tract. Conditions pre· 
disposing to such risk include (1) acquired or congenital heart disease associated with 
altered circulatory dynamics, actual or potential (for example, mitral stenosis, conges· 
tive heart failure, or pulmonary vascular overload); (2) any chronic disorder with com· 
promised pulmonary function, such as chronic obstructive pulmonary disease, bron· 
chiectasis, tuberculosis, severe asthma, cystic fibrosis, neuromuscular and orthoped ic 
disorders with impaired ventilation. and residual pulmonary dysplasia following the 
neonatal respiratory distress syndrome, (3) chronic renal disease with azotemia or the 
nephrotic syndrome; (4) diabetes me!litus and other metaboliC diseases with increased 
susceptibility to infection; (5) chronic, severe anemia, such as sickle cell disease; and 
(6) conditions which compromise the immune mechanism, including certain maligancies 
and immunosuppressive therapy. 

Vaccination is also recommended for older persons, particularly those over age 65, 
because excess mortality in influenza outbreaks occurs In this age group. 

In considering vaCCination of persons who provide essential community services or 
who may be at increased risk of exposure, such as medical care personnel, the inhp.rent 
benefits, rISks, and cost of vaccination should be taken into account. 

Table 1 summarizes vaccine and dosage recommendations by age group for 1980-81. 

TABLE 1. Influenza vaccine- dosage, by age, 1980-81 

Age group Product Dosage (m!) Number of dONI 

28 years and older whole virion (whole virus) or 0.5 
subvlrion (spl it virus) 

13·27 years whole virion (whole virus) or 0.5 2t 
subvlfion (split virus) 

3·12 years subvirion (spilt virus) 0.5 2t 

6·35 monthst subviflon (spl it Virus) 0.25 2t 

• Contains 7 I'g each of A/Brazoi/78 hemagglutinin antigens in each 0.5 ml. 
t 4 weeks or more between doses; both doses essential for good protection, unless the individual reo 

ceived at least 1 dose of 1978-79 or 1979-80 vlICcine. In latter instance, 1 dose is sufficient. 
t Based on limited data. Since the likel ihood of febrile convulsions is graater in this age group, special 

care should be taken in weighing relative flsks and benefits. 

Use in Pregnancy 

Only in the pandemics of 1918-19 and 1957-58 has strong evidence appeared relating 
influenza infections to increased maternal mortality. Although several studies have 
reported an increased risk of congenital malformations and childhood leukemia among 
children born to women who had influenza infection during pregnancy, other studies 
have not shown an increased risk; the issue is not settled. 

Physicians prudently limit prescription of drugs and biologics for pregnant women. 
However, no evidence has been presented to suggest that influenza vaccination of preg­
nant women poses any special maternal or fetal risk. Furthermore, because influenza 
vaccine is an inactivated viral preparation, it does not share the theoretical risks that 
impel caution in the use of live-virus vaccines. Taking the above uncertainties into 
account, physicians should evaluate pregnant women for influenza immunization accord­
ing to the same criteria applied to other persons. (See VACCINE USAGE-General Rec­
ommendations.) 

·Off,c,al Name: Influenza VirUS VaCCine, Trivalent. 
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SIDE EFFECTS AND ADVERSE REACTIONS 

Recent influenza virus vaccines have been associated with few side effects. Local reac­
tions, consisting of redness and induration at the site of injection lasting 1 or 2 days, 
have been observlld in less than one-third of vaccinees. T!'lree types of systemic reactions 
to influenza vaccines have been described: 

1. Fever, malaise, myalgia, and other systemic symptom:;. of toxicity. although infre­
quent, occur more often in children and others who have had no experience with influ­
enza viruses containing the vaccine antigen(s). These reactions, which begin 6-12 hours 
after vaccination and persist 1-2 deys, are usually attributed to the influenza virus itself 
(even though it is inactivated) and constitute most of the side effects of influenza vacci­
nation. 

2. I mmediate responses, presumably allergic, such as flare and wheal or various 
respiratory expressions of hypersensitivity, occur extremely rarely after influenza vaccina­
tion. They probably derive from sensitivity to some vaccine component, most likely 
residual egg protein. Although current influenza vaccines contain only a small quantity of 
egg protein, on rare occasions they can provoke hypersensitivity reactions. Individuals 
with anaphylactic hypersensitivity to eggs should not be given influenza vaccine. This 
would include persons who, upon ingestion of eggs, develop swelling of the lips or tongue 
or experience acute respiratory distress or collapse. 

3. Guillain-Bam! syndrome (GBS) is an uncommon illness characterized by ascending 
paralysis that is usually self-limited and reversible. Though most persons with GBS 
recover without residual weakness, approximateiy 5% of cases are fatal. Before 1976, no 
association of GBS with influenza vaccination was recognized. That year, however, GBS 
appeared in excess frequency among persons who had received the A/New Jersey/76 
swine influenza vaccine. For the 10 weeks following vac..:ination, the excess risk w~~ 
found to be approximately 10 cases Qf GBS for every iTlillion persons vaccinated--an inci· 
dence 5-6 times higher than that in unvaccinated per~ons. Younger persorls (under 25 
years) had a lower relative risk than others and aiso had a low.n case·fatality rate. Analysis 
of data fr::>m GBS surveillance during the 1978-79 influenza season and proviSional data 
from the 1979-80 influenza season suggest that In contrast to the 1976 situation. the risk 
of GBS in vaccinees was not significantly higher than that III .wll-vaccinees. Nonetheless, 
persons who receive influenza vaccine should be made awa~e of this possible risk as 
compared with the risk of influenza and its complications. 
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