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INFLUENZA SURVEILLA~CE, 1973-1974 and 1974-1975 

I. SUMMARY 

n. 1973-1974 (Septe~ber 1973 through Augus~ 1974) 
ln the 1973-1974 season, epide~ics of infl~enza B occurre~ thro~ghou~ ce~tral and 

eastern United States in January and February. Numerous reports of morbidity due tc 
influenza B were received, and deaths due to Dneumonia and influenza hovered at the 
epidemic threshold from :anuary through April. Influenza E strains isolate~ in the 
1973-1974 season were similar to B/Hong Kong/5/72, B/Victoria/98926/70, an~ stra~ns 
intermediate between the 2. 

In March and April, a localized outbreak of influenza A in the ~iddle Atlantic 
states was reported. For 7 weeks pneumonia and in~luenza ~ortal~ty exceeded the 
epidemic threshold for this area. All influenza A isolates were si~~lar tc ~/?ort 
Chalmers/l/73. Smaller degrees of excess mortality occurred in the West North Central, 
East North Central, ~ew England, East South Central, and the West South Central states: 
ho~ever, this excess mort. __ ity was ~ct concl~sively related to ~nflue~za. 

B. 1974-1975 (September 1974 through August 1975) 
~rom November 1974 through April 1975, influenza reached esidemic sro=ortions in 

all regions c~ the Un~ted St"~es except the East ~orth Central-states.- 7he first 
confirmed outbreaks were reported in Hawaii in early November. By late December all 
of the South Atlantic and East South Central states were involved. Subsequent reports 
indicated that influenza had spread to the West and Northeastern regions o~ the Un~ted 
States. By ~arch 1975, reports cf outbreaks had decrease~ markedl~. Based en excess 
pneumonia and influenza deaths which occurred in 121 cities, an extrapolation showed 
that in the entire United States approximately 4,800 such deaths occurred in the 1974-
1975 season. The South Atlantic, East South Central, and West North Central states 
were the areas with the most 'n~luenza morbidity and mortality. All virus isolates 
examined at the World Health Organization (WHO) Collaborating Center for Influenza, 
Center for Disease Control (CDC),were closely related to A/Port Chalmers/l/73 by the 
hemagglutination inhibition test. 

II. SURVEILLANCE METHODS 

A. :;ortality 
Deaths are reported to CDC each week by the Vital Statistics Offices o~ 121 UDited 

States cities with popUlations over 100,000 and are published in Table IV of the 
~orbidity and ~ortality Weekly Report (MMWR) by place of death. Approximately 70 
Dillion people, or roughly one-third of the nation's population, live in the 121 
reporting cities. The report is a count of death certificates filed each week aDd 
ffiJ.Y inclJ.de some deaths which occurred in preceding weeks. The number of delayed 
certificates usually increases during holiday periods, causing a drop in the number 
of deaths reported for those periods, followed by an increase when the delaved 
certificates are reported in succeeding weeks. Influenza epidemics usually are 
associated with a rise in total mortality and in mortality due to pneumonia and 
influenza 2-4 weeks after widespread clinical illness is noted. The nu~ber of deaths 

due to pneumonia anC influenza which exceeds the number expected ;rr'o'lides the standard 
epidemiOlogic evidence of the extent and severity of epidemic influenza in large 
geographic regions. The expected number of deaths is determined by using weekly data 
for the previous 4 or 5 years, omitting data for the epidemic periods, and fitting 
the data to the following model by che least squares method: 

A _ t A 27Tt 27Tt A 47Tt 47Tt 
Y - u+r + lco5"S2 + B],sln 5"2 + 2cOS 52 -+ 8251n52' 



This procedure allows for a general mean, a standard error of the mean, a slope, and 
annual and se~i-annual cycles in the data. Omission of epidemic data prevents an 
inflat ion of the expected level during the influenza season. An "epidemic threshold" 
is calculated as 1.65 x the standard error of the mean. Charts are prepared which 
show number of reported deaths, expected deaths, and the epidemic threshold for each 
area and the entire United States. These charts are scaled to make the distance 
between the expected and threshold levels constant for every curve which allows visual 
comparison of influenza activity in different parts of the country (~,~,~), 

3. ~lorbidity 

Data reported by state epidemiologists provide the basis for nationwide surveillance 
of influenza morbidity. Statewide surveillance is maintained to some degree by all 
states. iihen influenza outbreaks are reported to state epidemiologists, this infor
mation is relayed to CDC by telephone, telegram, or letter, and confirmed outbreaks 
are re?orted in the ~MWR. 

Beginning in 1972, to develop more uniform nationwide data, CDC enlisted the 
cooperation of state and territorial epidemiologists to provide information routinely 
about: 1) emergency room visits to large community hospitals in major cities within 
their states and 2) school and industrial absenteeism. Each week during the influenza 
season, these data are transmitted to the regional offices of the Department of 
Health, Education, and Welfare and then to CDC. Forty-five states participated in 
t~is institutionalized surveillance system in 1973-1974 and 1974-1975 (4). 

C. ~aboratory Reports 
Each week 53 WHO collaborating laboratories in the United States submit preaddressed 

postcard reports to the WHO Collaborating Center for Influenza (CCI), CDC, on the number~ 
of specimens tested, influenzaviruses iSOlated, and seroconversions detected. In 
addition, the CeI performs detailed antigenic analysis of representative influenza
viruses which are submitted by laboratories throughout the Americas and elsewhere. 

D. International Reports 
The WHO Weekly Epidemiological Record (WER) and surveillance reports from many 

countries are monitored for information on reported influenza outbreaks throughout 
the world. The antigenic characteristics of viruses and the epidemiOlogic patterns 
experienced in other nations are used to predict the nature of influenza outbreaks in 
the United States. 

E. Epidemic Investigations 
Data received through the surveillance system described above generally reflect 

influenza activity. However, because events other than influenza epidemics ca~ cause 
fluctuation in the data, each reported epidemic is confirmed, and if necessary is 
investigated. ~ost of the outbreaks described in this report are based on data from 
several sources. 

:::r:;: . S'jRVEILLANCE RESULTS, 1973-1974 

A. United States 
Widespread outbreaks of influenza B occurred from January to March in Central and 

Eastern United States, followed by several outbreaks of influenza A in ~·larch and April 
in some of the same regions. 

1. Influenza B. The first isolates of B/Hong Kong/5/72 were obtained early in 
December from 2 siblings in California. By early January, isolated cases of influenza 
B were reported in t1innesota, t1issouri, Illinois, and Oregon. In ,January and February, 
outbreaks of influenza B were reported in the following areas: South Atlantic (Georgia, 
Florida), East North Central (Wisconsin, Michigan, Illinois), West North Central 
(Minnesota, Iowa, Missouri, Nebraska, Kansas), Middle Atlantic (New York, Pennsylvania, 
New Jersey), West South Central (Arkansas, Louisiana, Oklahoma, Texas), and Mountain 
(Arizona, New Mexico). School absenteeism was the most consistently elevated parameter. 
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Absenteeism in outbreaks ranged from 5% to 80%, with most reports ranging from 20°'6 to 
30%. Epidemics peaked in late Febr'lary and early March, and no new outbreaks of 
influenza B were reported after Apri.1_ 1. The central areas of the TJnited States were 
most heavily affected. Isolates similar to B/Hong Kong/5/72, B/Victoria/98926/70, and 
intermediate strains confirmed the presence of influenza B in 30 states by :-:arch 1. 

2. Influenza A. Six states (Kansas, Illinois, North Carolina, Oregon, Tennessee, 
and Texas) had reported isolated cases of influenza A by early January 1974. Beginning 
in Harch, outbreaks were confirmed in Ohio, New York, and Virginia. ::iddle A"'::lantic 
states (New York, New Jersey, Pennsylvania) reported communitywide outbreaks in late 
March and April. 

3. Mortality. Figure 1 gives the following mortality data ~or t~e 121 re~orti~g 
cities, 1972-1975: pneumonia-influenza deaths (all ages) and deaths from all causes 
(by age groups). Figure 2 shows pneumonia-influenza deaths for a1: reporting c!:ies 
1972-1975 and for the individual geographic areas 1973-1974. In the first 8 v,-eeks 
of 1974 during the reported influenza B epidemics, excess mortality was noted only in 
the Wes"':: North Central states, and it occurred there in the 2nd through "'::he 4th weeks 
of 1974, before the morbidity peak in these states. After the 8th week, the Middle 
Atlantic states had the most excess pneumonia and influenza mortality associatpd -,;i;::-l 
influenza A. The West North Central, New England, East South Central, Pacific, and 
West South Central states had fewer excess pneumonia and ir,fluenza deaths, t''"t an 
association with influenza A was not so clear as in the Middle Atlantic stat~s. 
Natioi.wide mortality dLe to pneumonia and infLlenza s'lrpassed the epidemic thresrnl.-: 
between the 13th and 20th weeks of 1974. Approximately 550 deaths in excess of t~e 
number that would have been expectec in a nonepidemic year occ·"rredii, the '70 ::;illior: 
people in 121 cities represented by these figures. In comparison 'With other epidemic 
seasons, the 1973-1974 season was unusually mild in terms of mortality. 
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Fig. 2 PNEUMONIA-INFLUENZA DEATHS IN 121 UNITED STATES CITIES 
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4. Reye's Syndrome. Reye's s~1drome, 
an acute nOi.inflami:latory encephalopathy com
bined wi:h fatty metamorphosis of the liver, 
has been associated with several antecedent 
viral illnesses, including influenza B. 
Froi:l December 15, 1973, through June 30, 
1974, 379 cases of Reye's syndromr were 
reported to CDC; 316 (83%) occurred in 
February and March 1974. Many cases of 
Reye's sync.rome appeared to be temporally 
and geographically associated with influenza 
:3 (Figc:.re 3), while oc:-.ers occc:.rred in a 
spora::;,ic fashion and '",ere unrelated to 
infL:enza B. Of the 379 cases, 178 (47%) 
were in males and 201 (53%) in females. 
Case fatality rate was 42%. Patients ranged 
in age from 3 months to 28 years, with a 
median age of 11; 37% of cases occurred in 
children 11-14 vears (5). F"J.rther studies 
of epide::""iologi~ fac:::ors as well as 
eval"J.a-ric:-:. cf clir..ical data are conti:1uing 

5. Regional Summaries. The following 
sumi:laries of infl'-,enza activity by U. S. 
census divisions represent a composite of 
i:,.for:::ation received froD the several 
s~~ve il':a:-:ce :;;n~ograms. 

a. ~Je'd England: Connecticut and 
Rhode Island indicated that physicians 
were seeing an increased number of 
patients with an influenza-like illness 
in Apr il and [,lay. Overall, mortality 
was law and the epidemic of upper 
respiratory illness was mild. 

j. Middle Atlantic: Surveillance 
in Roc:-.es"'::er, New York, indicated that 
a:1 increase ::'n school absenteeism in 
Fe::cruary and Harch was associated with 
i:-1fluenza B. In March, April, and t,Iay, 
a Hell-documented outbreak of influenza 
A occurred. By May, a total of 2,150 
upper respiracory infec"'::ions had been 
reported by local physicians (Figure 4). 
Eighcy-eigh"':: isolates of influenza A 
and no isolates of influenza B were 
obtained (6). 

Fig, 3 
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Pnew~onia and influenza deaths rose above the epidemic threshold in late 
February and reached a peak in late March. A similar pattern was noted for New 
York City, in which the number of deaths due to pneumonia and influenza rose above 
the upper c:olerance zone in the week ending March 8, 1974, accompanying a sharp 
increase in the number of influenza A virus isolations. Increased mortality also 
occurred in several New Jersey and Pennsylvania cities. 
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c. East North Central: Sharp 
epidemics of influenza B occurred in 
all 5 states from January through 
March 1974, with peak activity in 
February In Illinois (Figure 5) 
and Michigan, peaks in sc~ool absen
teei"m cccurred in mid- to late 
Fel:>ruary, resulting in 20% to 30% 
peak absenteeism and closure of 

Fig. 5 EMERGENCY nOOH IIISITS AND SCHOOL ABSENTEEISM, 
SPRINGFIELD, I,-LiNCIS, (';::CEMBER 1973 - MARCH 1974 

T.lany schools. In Michigan, [;.1 cases 
of Keye' s syndrome wer'e reported in 
tte first 3 mc~ths of 1974. Stron~ 

c~emj:A)ral association with ir.fluenza 
1:' Has note'i. A similar association 
was observed lr. otio, where mary 
influenza B vi~us isolates were 
ob~2inLd. Sporadic i~~luenza A 
viruses W8r? isol?ted in April in 
mc:ch s:nalL:r numbers. 

d. vJest North Ce::.tr2l: ll~ll 

statec r~pcrte6 increased school 
&~~~nc~eism whic~ ~eaked ir. Februdry 
a,lci Hareh. M2ny in~luen7.a B vi:,,"uses 
were isolated i~ this same p~riod. 
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did not inl:l'e?se si\!,ni£,icd~tly c2uring t~E. epidemic. 

35 

25 

I·· 

e. ~;o1.itl, Atlantic a':lJ fast SO;.Ith '.:ertral: All stat8s reporc:ed increases in 
inflc;er.?c-li.Ye iJ.lnc;s2 in February d:1Q March. Almoo;t all is')liites awl s~,roco;:':S:::

SlOTj.S ir:d.i.cated infl cte:13a B infection. ReY8's sj'11drnme W2.S Yoepor-'::ed in [lar-71clnd, 
NO:'"'tll Ca.rolina~ 0.:'1(1 Georgia. 

D2,"ific .:ml~ M(1untc..Ln States: Influenza acto.vi ty ocs1.cc'reci in :-'ebruiF-'" 
t-1arcr., dT,C ./',priJ.. McrLC'~-L tv Gid no c incre2cse. 11a~y in:'] ue:1?a B viy'uses an': c~,C'; 

ic inf l'lenza f\ vi:cuses wel'C isolatec.. 

B~n tel'nat ional in flueTl.za Surveiliance 
'Cou:Jtr;.,-,s--:;.ur:c::;1:!'opical C.reas of the nortr:ern hemisDhe:re repoY'ted a patteY'n ~.;. 

in F l1.cenziJ. dctivi ty similar to that observeo. in the Lr:j tcd States. Isra'C:l, ,Ta?Ci", 
No;'way, Spaln, Swecl.en, t;le United Kingdom, and the Ui.i ced States re~orted a ·.tJaV8 0 f 
ir:r.luenza B :'.rfectio;lS in lJecembe:,', January, and Febr'~ary 1974, follol-lej in.:~'--'.ler.::.' 

A in£'ectic)ns iT; ;'~arch and Apr·il. Influenza activity rangr;o from spuradic localiz",d 
Cdses (0 epidemic levels. No increase in mcrta~itv was detected with influe:1za ? 
epi.delT'ics, althoLlgh occasionally increases in deaLh rates were associatea -with in:CluE-::zd 
A ppidsmics. In t~E so~thern hemisphere and tropical ar~as, influenza A 7i~~s ~a~ 
associated wit~ srorac1.ic oc:tbreaks. Excerpts of the WEF- influenza st'TTlmary ::Cor l ~,~'O 

i97U appear in Table 1. 
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Q) 

Country 

AFRICA 
South Africa 

NORTH AMERICA 
Canada 

SOUTH AMERICA 
Argentina 

Brazil 

Chile 

Uruguay 

ASIA 
1I0ng Kong 

Israel 

Japan 

TABLE 1 

INFLUENZA IN THE WORLD: October 197.~ - September 1974* 

Approximate Date of (a) 

Start Peak End 

Early June I 21J JUlie 

I'ehruary 

Mid-June 

End/May 

March 

Mid-Jan, 

End Nov, 

Mid-March 

End Sept. 
1973 

January 

17-23 June 

End hb, 

July 

May 

July 

Mid-July 

Mid-July 

April 

March 

January 

End Dec, 
1973 

Early 
March 

Geographic Location / Epidemiological Data / Remarks 

WiliL'spfl'ad l'pilil..'miL' in thl' TranwJ.JI "highvl'id", l'~pl'cially in l"itic'i in the 
industrial complex around Johanneshurg Jnd Prl'hnia, affectin!! 10-4(YI, of 
the population, 

Waves of intluellza-like Illness, with school outhreaks in particular, were 
reported in Ontario (viruses A and Il), in Nova Scotia (virus A), ill 
Munitoha (viruses A and B; six int1uenl.a A viruses and 31J non-liltluellza 
viruses were isolated in 36 intlucrll.a-likl' CI'il"S l'-..:amined in a hospital in 
Winnipeg), and 011 Vancouver Island (virus Il). Several isolatiolls of virus A 
in Saskatchewan, and of virus B in Ouchec (mcludillg one from a case of 
Reye's syndrome). 

Sporadic cases and localized outbreaks in Buenos Anes. 

Epidemic in the general population of Rio de Janeiro, 

Epidemic which affected all age groups in the general population of 
Santiago, 

Small wave of mild respiratory disease, 

Sporadic cases were reported from mid-J alluary, and then a widespread 
epidemic developed as from the week ended 16 I·ebruary. Disease clinically 
mild, 

Sporadic l'ases in the central part of the country and Tel Aviv, and, during 
January, local outbreaks in agricultural settlements in the north, Disease 
of 1Il0derate clinical severity, affecting mostly children and young adults. 

Sporadic cases in the central part of the country, and a local outbreak in 
a scttkml'nt in thc south where the disease was of moderate severity and 
affected mostly children and young adults. 

Nationwide cpidcmic associated with virus B. 

Small epidemic wave associateJ with virus A throughout the country. A 
few strains isolated during the previous autumn were already virus A 
strains. 

Attack Rate 

High 

Low 

Low 

Moderate 

Low to 
Moderate 

Moderate 

Low to 
moderate 

Low to 
moderate 

Moderate 

Low 

Virus 

A/Port ('IIalnll'rs / l/73 
A/Puerto Ricoll /74 
(one '\t rain) 
B "intermediate" 
(vny rare I 
B/llong Kong i 'i/7 2 
(very rare) 

B "interme.diate" 
Il/Hollg Kong/5/72 
B/VictOi ia/9R926/70 
A 

A 

A/Port Chalmers/ I /7 3 

A 

B/Hong Kong/Sin 

A/Port Chalmers/ I /7 3 

B "intermediatl'" 

A 

B/Hong Kong/5/72 

A/Port Chalmers/ 1/73 
A/Hannover/61/7 3 
(few) 



ill 

Country 

EUROPE 
Bulgaria 

('zechoslovak la 

I;ranee 

German 
Democratic 
Republic 

l:ederal 
Republic 
of Germany 

Sweden 

United 
Kingdom 

lISSR 

OCEANIA 
Au\tralia 

Nl'\V Zealand 

TABLE I 

INFLUENZA IN THE WORLD: October 1973 September 1974 (cont'd.)* 

Approximate Date of (a) 
Geographical Location / Epidemiological Data / Remarks 

Start Peak End 

Early Dcc. I MId-Jan. 

Early Dec. 15th/6th 
weeks 1974 

End Jan. 

Mid-Jan. 

~fid-Dec. 

MId-Nov. 

September 
1973 

r nd Nov. 

~larlh 

Larly .I an. 

!-arly \lay 

t- arly .I uly 

Early I cb. 

3rd week 
DCl'l'mhcr 

~lid·h-b. 

Llfly April 

1-l'1HlIJry 

Mld-.luly 

Mid-March I I-_pidcmic '.vhich affected Sofia and 22 district<; outbreaks mostly in 
'ichools and alllong groups of adole ... ccnts (where JttaL'k rates up to 90(/:; 
were reported); 110,000 cases were notified between 5 Decemher and 
12 ~breh. 

1-L'iHuary Small epidemic in the ('lech regions atfL-l'Iing all a~e groups. 

Mid-May 

April 

Lnd 

Mid-Ieb. 

Novcmber 
1973 

May 

I-_nd May 

\larl'il 

~lld-Scpt. 

In all regions, sporadic cases and localiled outbreaks associated either 
with virus A or virus H. 

Localized outbreaks and numerous \poradic l'JSCS assocIated either with 
vinl" A or virus H in all fl~gions. 

:\ marked inCrC3'iC associated with viruses A and B. affecting all agl' groups. 
\Va" ob~crved ;1:-1 from mid-J anuary; virus B Iwcame predOllllnant in 
I, L'lnuary, cw .... ing mild diseases with outbreaks mostly in ~chools and 
kindergartens. 

Small influL'lllJ \!,lave which .... pread throughout the country. 

In Fngland and \Vales, school outbreaks and sporadIC cases a~socia1L'd with 
VIruses A and B. 

LpiJemic a,,~ociated \vith virus B throughout l:.nglJnJ and \Valc ..... which 
started m November with school outbreaks. 

Increase in the incidt"nce of virus A ITlfL'ctioll throughout England and 
\Vak~. affecting all age groups. at till' tlillC the l'pioe;nic assoc;ated with 
'linl" B wa~ JeL'iining. 

Itll'rea"L' in the incidence of lIltluetll.J-likL' illtless in must regIOn ..... , hut not 
tu an cpidL'llliL' level. 

Sq1tl'lllherl Sporadk L·a ... l' .... in the rl'gioll:-l or \\'elllllgton, AUl'klalld and Dtllll'dlTl, and 
rq.~·iollal outhn'ak JI1 Jul,Y in the rq.!101l or Ha\\kl' Bay (L'J ... tntl part of 
North Island). 

*\Vorld EpidL'llIi()iugiL'al Kl'l"(lrd :;0(4):3241,197:; 
(<I) (,hl" ~l";H is Oll\) Illentiolled in thl''>l' l'O\UIllIlS WIlL'II thl' llIonth blls out'>ide thl' period shoWIl in thL' heading. 

Attack Rate 

Low to 
1l1oderak 

Low to 
moderate 

Low 

Low to 
moderate 

Luw to 
moderate 

Low to 
moderate 

Low 

~1odt'rate 

Low 

1.0\\/ 

I.ow to 
IlHll.krak 

Low 

Virus 

H/Hong Kong/5/72 
H "intermediate" 
A/England/42/72 
(very rarc) 

B/llong Kong/5/72 
H "intermediate" 
B /Victoria/98926/70 
(few) 

A/Port Clralmers/l/73 

A/Port Chalmers/l/73 

A/Port Chalmcrs/I&63 
A/lbnnover/61/73 
B/Vietoria/98926/70 
H/HolIg Kong/5/72 
Il "intermediate" 

B "intermediate" 

B "intermediate" 
B/llong Kong/S/72 
B /Vletnria/98926 /70 
(one only) 
A/England/42/72 

B "intermediate" 
B/Hong Kong/5/72 
( less) 

A/Port Chalmers/l/7 3 

A/I'ngland/42/72 
A/Port Chalmers/I/73 

AlPort ('halml'fs/I /7 3 

A/Port ('halmers/ I /7 3 



C. Laborator~ Results 
1. Influenza Laboratory Surveillance in the United States. For 26 weeks from 

November 3, 1973, through April 27, 1974, up to 43 WHO collaborating laboratories in 
the United States submitted weekly summaries of the number of influenza virus isolations 
and serodiagnoses. In this period 6,841 specimens were tested, 159 A and 506 E viruses 
were isolated, and 619 Band 183 A serodiagnoses by hemagglutination inhibition (HI) 
or complement fixation (CF) were reported. Seven weeks after the peak of reported 
influenza B virus isolations, a peak of seroconversions occurred. A peak of influenza 
A isolations occurred in mid-April, 2 months after the influenza B peaks in mid-
February (Table 2). 

Table 2 

Influenza Laboratory Surveillance for the United States 
November 1973 - April 1974 

Viral Isolation Paired Sera 
No. of No. No. No. No. 

Weel< Laboratories Tested Isolates Tested Positive 
Ending Participating A:': B~'~~': A:': B~~~': 

11/3/73 5 23 0 0 40 0 0 
11/10/73 17 106 0 0 161 0 0 
11/17/73 19 67 0 0 160 1 0 
11/24/73 21 128 1 0 149 0 1 
12/1/73 23 115 0 0 224 2 1 
12/8/73 20 113 0 0 173 1 1 
12/15/73 23 131 0 0 215 2 0 
12/22/73 20 128 0 0 173 1 0 
12/29/73 21 100 0 0 96 0 2 
1/5/74 23 89 0 0 168 0 0 
1/12/74 28 158 0 0 220 2 1 
1/19/74 23 147 0 0 253 0 2 
1/26/74 2E 180 2 11 211 1 1 
2/2/74 32 426 0 18 292 3 1 
2/9/74 34 424 1 81 235 0 9 
2/16/74 36 550 1 77 302 2 46 
2/23/74 36 580 6 71 305 2 60 
3/2/74 36 604 7 75 304 14 66 
3/9/74 43 604 11 62 391 8 46 
3/16/74 38 472 18 26 379 6 86 
3/23/74 34 494 17 23 369 10 50 
3/30/74 32 407 19 28 458 25 100 
4/6/74 22 243 27 11 352 16 36 
4/13/74 26 246 29 11 363 19 53 
4/20/74 18 149 12 8 242 42 35 
4/27/74 16 157 8 4 300 28 22 

TOTAL 6,841 159 506 6,532 185 619 

:': Influenza Type A 
;':,': Influenza Type B 

In the 1973-1974 influenza season, diagnostic serology at CDC was routinely per
formed by HI tests using A/Hong Kong/8/68(H3N2), A/England/42/72(H3N2), and B/Hong 
Kong/5/72 antigens and by CF tests using influenza A and B nucleoprotein (NP) 
antigens. A total of 58 diagnostic (~4-fold) rises to influenza B were obtained by 
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HI and/or CF tests (Table 3). The CF test detected 90% of the total number of diagnostic 
rises and therefore was the most sensitive single test. Of the 58 diagnostic rises, 
72% were detected by the HI test with B/Victoria and 64% with B/Hong Kong. The CF test 
detected 12 diagnostic rises to type B that were missed by the HI test. HI tests 
detected only 6 diagnostic rises which were missed by the CF test. 

Table 3 

Results of Influenza B Hemagglutination Inhibition (HI) and Complement 
Fixation (CF) Tests on Acute and Convalescent Sera, 1973-1974 

Serologic Test Demonstratinz 
>Fourfold Antibody Titer Rise 

EI": ane/or cp'n': 

CF 
HI 
CF (HI negative) 
HI (CF negative) 

* B/Victoria/98926/70 and/or B/Hong Kong/5/72 
**Influenza B ribonucleoprotein 

Patients 
No. % 

58 
52 
46 
12 

6 

100 
90 
79 
21 
lO 

2. Geographical Jistribution and Antigenic Analysis of Isolates. ~rom J'olly 1973 
to June 1974, the WHO Collaborating Center for Influenza, CDC, examined 154 infLlenza 
A and 243 influenza B strains which were sent from numerous laboratories in the United 
States and other countries (Table 4). The 1973-1974 A strains formed a homogeneous 
group of strains closely related to A/England/42/72 and A/Port Chalmers/l/73 (Table 5). 
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Table 4 

Influenza A and B Isolates Examined 
July 1973-June 1974 

GeograEhic Origin No. of Strains Geographic Origin No. of Strains 

North America A B Caribbean A B 

AK 2 Puerto Rico 25 
AZ 1 6 Trinidad 3 7 
AR 2 
CA 1 2 I'iestern Pacific 
CO 9 9 
CT 4 Hawaii 4 11 
GA 3 36 Okinawa 2 
IL 4 4 Taiwan 9 1 
IA 2 4 Japan 2 4 
KS 4 
KY 4 South America 
LA 3 2 
MA 1 Argentina 3 
MD 14 4 Brazil 2 
MI 1 2 
MN 2 18 TOTAL 47 26 
MO 2 
NC 7 25 
NH 1 
NJ 7 3 
NY 15 9 
OH 3 21 
OK 3 
OR 2 
PA 5 11 
RI 3 
TN 2 
TX 1 16 
UT 1 
VA 8 3 
WA 1 4 
WI 6 14 
Ontario 2 1 
British Columbia 1 
Saskatchewan 3 

TOTAL 107 217 

12 



Table 5 

Hemagglutination Inhibition Test Results with 1973-1974 Influenza A Viruses 

Antisera 
Virus Strains A/HK/ 8/58 (H3) ~'< A/Eng/72 (H3) ~'<~'< A/PC/l/73 A/PR/2/74 

A/Hong Kong/a/58 160~'''h': 320 150 150 
A/England/42 / 72 80 540 1280 150 
A/Port Chalmers/1/73 40 320 2550 320 
A/Hanover/61/73 80 540 2550 320 
A/Finland/4/74 80 540 1280 320 
A/Puerto Rico/2/74 80 150 1280 540 

~'< Antiserum against recombinant A/Hong Kong/8/58(H3)-equine/Prague/l/55(Neql) 
~':~'< Antiserum against recombinant A/England/42/72(H3)-equine/Prague/l/55(Neql) 
~''''''':Underscoring indicates results of homologous reaction 

The HI titers of reference antisera against 138 influenza A isolates were compared with 
HI titers of these sera with reference strains. The percent of strains demonstrating 
4-fold or greater differences in titer from reference strains was considered to 
reflect the antigenic changes which had occurred in the population of 1973-1974 viral 
isolates (Table 5). With A/Hong Kong/8/58(H3) antisera, 90% of isolates demonstrated 
a 4-fold or greater difference in titer from the homologous reference strain. Only 
7% of isolates exhibited a 4-fold or greater titer difference from the homologous 
reference strain when antisera to A/Port Chalmers/l/73(H3N2) was used. 

Table 5 

Cumulative Distribution of 138 Influenza A Strains 
by HI Reactions with Reference Antisera 

Fold Difference A/HK/8/58(H3 )1< A/Eng/42/72 (H3 )~': A/PC/l/73(H3N2 ) 
in HI Titer No. % No. % No. % 

<4x 14 10 70 51 129 93 
>4x 124 90 58 49 9 7 
>8x 57 41 28 21 2 1 

__ t: 
Equine/Prague/l/55(Neql) recombinants 

Antigenic analysis of influenza B isolates received in 1973-1974 indicated that 
some strains were more closely related to B/Victoria and others were more closely 
related to B/Hong Kong/5/72 (Table 7). For example, 1 epidemic isolate, B/Georgia/4/74, 
was more closely related to B/Hong Kong than to B/Victoria. Strains similar to 
B/Hong Kong, as well as strains reacting with B/Hong Kong antisera at titers 4- to 
8-fold lower than the homologous titer, were often isolated from a single outbreak. 
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Virus 

B/Vic/98926/70 
B/HK/5/72 
3/Hanover/3/73 
B/Berke1ey/9/73 
B/Georgia/4/74 
3/Wisconsin/l/74 

Table 7 

Hemagglutination Inhibition Test Results with 
Selected 1973-1974 Influenza !3 Viruses 

Antisera 
B/Vic/98926/70 B/HK/5/72 B/Hanover/3/73 

640": 10 80 
10 160 20 

320 40 160 
20 80 <10 
20 80 10 
10 80 <.l0 

":Underscoring indicates resu.l ts of homologous react ion 

IV. SURVEILLANCE RESULTS, 1974-1975 

A. United States 

B/Ga/4/74 

20 
320 

80 
160 
160 
320 

Figure 6 provides influenza activity data for the United States, 1974-1975. 

Fig. 6 INFLUENZA ACTIVITY, UNITED STATES, 1974-1975 
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In November 1974, reports of confirmed influenza A cases were received from 
California, the District of Columbia, Florida, Georgia, North Carolina, Utah, and 
Virginia. In all instances, these initial reports were of single isolated cases. 
On November 25, cases of influenza-like disease associated with isolations of 
influenza A we~'e reported on the island of Oahu, Hawaii. A clinic on the island of 
Molokai also reported a marked increase in influenza activity at this time. No 
further influenza activity was reported until the first week in December, when 
increases in reported morbidity due to influenza in the South Atlantic states 
heralded the onset of a 10-week epidemic of influenza A. 

By mid-March, a marked decrease in influenza activity had occClrred throughoClt 
the United States. Excess pneumonia and influenza deaths occurred from the 2nd to 
the 10th week of 1975. Reports of viral isolates from WHO Collaborating Laboratories 
in the United States peaked in the week ending February 7, near the middle of the 
excess mortAlity period. 

1. Regional Summaries. 
a. South Atlantic: In the first week of December, 26 of 45 employees (58%) 

of a suburban Atlanta, Georgia, post office were reported absent from work with an 
influenza-like disease. Influenza A virus was isolated from 2 persons. fdditional 
reports of influenza activity throughout north Georgia were received the next week. 
Physicians at the outpatient clinic of Grady Memorial Hospital in Atlanta noted a 
marked increase in patient visits. Visits due to respiratory complaints in which 
fever greater than 1000F was recorded (febrile respiratory/total respiratory x 100%) 
increased from the baseline of 40% to 67% in the week ending December 22, 1974, and 
to 79% in the week ending December 29. In the last week of December, the number of 
adults seen at the medical clinic was 1,906. This number was greater than the number 
seen during the maximum week of the A/England epidemic in 1972-1973 but smaller than 
the 2,300 seen during the peak week of the 1968-1969 Hong Kong epidemic (B/Hong Kong/ 
8/68). Influenza A virus was isolated from a number of individuals 'dho had febrile 
upper respiratory illness (7). Reports of influenza-like disease from Whitfield, 
Floyd, Richmond, and Polk counties indicated that school absenteeism as high as 34% 
had occurred. 

Influenza also was noted in Memphis and Shelby cOilllties in Tennessee the first 
week of December. Isolation of influenza A virus and morbidity reports indicated 
large numbers of students at the University of Tennessee had been affected. 

Influenza activity had spread to all of the South Atlantic states by early 
January. Florida was one of the most heavily involved states, as indicated by reports 
of greatly increased absenteeism and emergency room visits (Figure 7). Statewide influenza 
reports from physicians followed increased emergency room visits by about 2 weeks 
and peaked in the 2nd week of January, simultaneously with the peak in pneumonia and 
influenza deaths in the South Atlantic states. Influenza activity decreased in late 
Janu2.ry ilnd early February in Florida. Pinellas County Health officials conducted an 
illlcontrolled survey of 5,607 adults and found that 47% of individuals experienced a 
flu-like illness (8). 
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Fig. 7 
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b. Middle Atlantic: The initial outbreak in this area occurred in Ha~~urg, 
New York (near Buffalo), in December. Further New York state outbreaks o:;currec in 
Albany and Buffalo in the middle of January. Increased school absenteeism was noted. 

An outbreak of febrile upper respir,:;,tory disease in patients of a Ne· .... York 
City nursing home was documented the last weei< in December. Of 11S pa"tients, 28 had 
febrile clinical influenza. Five of the 28 contracted pneumonia and 1 of "the 5 died. 
four of 11 throat washings grey; influenza A vir •• s. Sporadic clltb~eaks o~ ir,fJ. \;er,za ir. 
New Jersey occurred in early januar'y . An odt:b:ceak of nO:3o:..:ornial i:1f1 ue:1za in 1 :- loot' 
of a hospital in Trenton, New J ersey, was reported the first week in January 1975. 
Sixteen patients and 6 hospital staff members had influenza-like disease, and isolates 
of influenza A were obtained. 

c. East South Central: During mid - and late December, marked increases in 
influenza-like illness were noted in Louisi ana, t1ississippi, and Arkansas, indicat ing 
the westward spread of influenza. 

d. East North Central: Although the main focus of influenza activity early 
in the year was in the SouTh Atlantic states, a repcr~ was received the 3rd weeK cf 
December that a number of influenza cases had occurred at the State Cnivers ity at 
Marquette, Michigan. An interesting fact is chat Canadian Laboratory surveilla:1ce 
indicated a marked rise in the number of influenza A isolates in the province of 
Ontario in the laTter part of December, corresponding in time to this outbreak across 
the border in the United States (9). Subsequent influenza activity in Michigan was 
sporadic. 

Industrial absen teeism , viral isolates, emergency room visits , and mortality 
due to pneumonia and influenza in Illinois all peaked beTween The 2nd and 8th week of 
1975 (Figure 8). Overall, however , activity was moderate as indicated by both t he 
small number of isolates obtained by the state laboratory and by lack of sustained 
excess mortality in this area . 

e. West North Central: Private physicians ' reports and school absenteeism 
indi cated outbreaks of illness in ~l issouri in January (Figure 9) . Isolations of 
infl uen za virus were obtained between January 25 and March 15 . Interestingly, the 
peak in pneumonia and influenza mortality in the West North Central states tended to 
precede the reports of increased absenteeism and reports of viral isolations . The 
peak in mortality was broad and spread from the 1st through the 5th weeks in 1975. 

f. Mountain States : In Colorado cases of influenza reported to the STate 
health departmenT increased markedly in the >leek ending February 1, 1975 . Other 
parameters, such as emergency room visits to Denver General Hospital, sho'ded no 
evidence of a definite peak (Figure 10). Isolates o f influenza A virus were obtained 
in March and April at the state health department laboratory . The peak in excess 
mortality in the Mountain states occurred the week ending March 1, 4 weeks after the 
peak in influenza cases reported in Colorado. 

g . Paci f ic States: Sporadic cases of influenza had been documented in California 
before January and sporadic outbreaks occurred in January . Many influenza A virLlses 
were isolated from mid - December through mid - March i n California. Mortality remained 
above the epidemic threshold for 15 of the first 17 weeks in 1975 . A detailed surveil 
lance system at the Kaiser - Permanente Hospital in Portland , Oregon , indicated that 
increased influenza activity occLlrred from the 6Th through the 10th weeks of 1975 , an d 
the maximum incidence occurred in the 8th week at a rate of 26 contacts dLle to in f luenza
like illness per 10,000 persons . About 1% of the population served by the Kaiser -Per~anente 
Hospital visited the clinic with signs and symptoms of influenza during the epidemic. 
Sporadic outbreaks of in f l uenza A in Washington state were reported . I n some comrn~nities , 

young high school students seemed most affected . 
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Fig. 8 INFLUENZA SURVEILLANCE, ILLINOIS, 1974-1975 
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Fig. 9 INFLUENZA SURVEILLANCE, MISSOURI, 1974 -1975 
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Fig. /0 INFLUENZA SURVEILLANCE, COLORADO, 1974 - 1975 
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2. Excess Mortality. 
Figure 11 shows pneumonia-influenza deaths for the 121 reporting cities 1972-

1975 and for the individual geographic areas 1974-1975. Excess mortality occurred 
between the 2nd and 10th weeks of 1975, a total of 1,600 deaths in 121 cities which 
report to the MMWR. If the deaths occlwring in these cities with a total population 
of 70 million are extrapolated to the entire population of the United States, 4,800 
excess deaths due to pneumonia and influenza can be estimated for the influenza 
season. The South Atlantic and East South Central regions were affected earliest, 
followed by the West North Central and West South Central regions. Finally, the 
Mountain, Pacific, and Middle Atlantic states were affected. The New England states 
had a small amount of excess mortality in February and March. 

Compared with the A/England epidemic of 1972-1973, in which 6,700 excess 
pneumonia and influenza deaths occurred, this year's epidemic had less of an impact 
in terms of mortality (Table 8). Comparison of data from 1973 through 1975 should 
be made with caution, since data on earlier epidemics were obtained from National 
Center for Health Statistics death certificates, while data for 1973-1975 were 
obtained from the CDC's pneumonia and influenza surveillance. Some differences in 
regional involvement exist also. In general, states most heavily affected in the 
1974-1975 epidemic (South Atlantic, East South Central, and West North Central) 
were among the least affected in the 1972-1973 epidemic. However, of the 3 divisions 
most heavily affected in the 1972-1973 epidemic (Pacific, West South Central, and 
Mountain), 2 (Pacific and West South Central) were also heavily affected in the 1974-
1975 epidemic. In the 12 epidemics between 1957 and 1975, 6 epidemics were associated 
with a higher rate of excess deaths per 100,000 population than the epidemic in the 
1974-1975 season. 

Table 8 

Excess Mortality Due to Pneumonia and Influenza 
1957-1975 

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'" 

Population 
(l,OOO's) 

173,232 
176,420 
179,323 
185,890 
188,658 
193,818 
195,875 
199,846 
201,921 
203,736 
208,232 
209,851 
211,390 

Estimated Number of Excess 
Deaths Due to Pneumonia 

and Influenza 

18,500 
1,400 

12,700 
3,500 

11,500 
2,900 
3,700 
9,000 

12,700 
3,500 
5,600 
6,700 
4,800 

Rate of Excess 
Per 100,000 

10.7 
0.8 
7.1 
1.9 
6.1 
1.5 
1.9 
4.5 
6.3 
1.7 
2.7 
3.2 
2.3 

Type of 
Influenza 

A(Asian) 
A( Asian) 
A(Asian) 
B 
A(Asian) 
A(Asian) 
A(Asian) 
A(Asian) 
A(HK) 
A(HK) 
A(HK) 
A(HK-Eng) 
A(HK-PC) 

"'Est imates based on pneumonia and influenza mortality data collected from 121 U.S. 
cities by CDC. Mortality data in earlier years based on data obtained from the 
National Center for Health Statistics. 

B. International Influenza Surveillance 
Influenza A activity was prominent in many countries in 1974-1975. Table 9 summarizes 

data excerpted from numerous issues of the Weekly Epidemiological Record (WER) during the 
1974-1975 influenza season. The data presented are greatly abbreviated, and more detailed 
summaries can be found in the WER. 
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C.ontinent/Country 

AFRICA 
Kenya 

South Africa 

Tunesia 

SOUTH AMERICA 
Argentina 

Brazil 

Chile 

Uruguay 

NORTH AMERICA 
Canada 

ASIA 

India 

Isra~1 

Japan 

Korea 

AUSTRALIA AND 
NEW ZEALAND 

Australia 

Australia 

TABLE 9 

INFLUENZA IN THE WORLD: 1974-1975* 

__ ----! _____ -+ ____ E_nd_-+ ______ R_e_"'"'' :-=t --A-~-~~~< ~l----v"us ___ _ 
Jan. 1975 Clilllcally mild except In old peuple I I A 

Start Peak 

Nov. 19-,4 I Dec. 1974 

March 1975 

Dec. 1974 

June 1'l74 

July 1974 

May 1974 June 23, 1974 

July 1974 

Dec. 1974 

Dec. 1974 

Dec. 1974 

March 1975 

May 1974 June 

Sept. 1974 

July 1975 Clinically mild illncss in Johanessburg 2040';1, I A/Port Chalmers 
and Pretoria I 

Jan. 1975 

July 1974 

Feb. 1975 

Occurred in sentinel military barracks 

General population of Santiago 

Spre2ding in a generally cast·west 
pattern similar to that seen in th~ 
United States 

Late 1974 and carly 1975 

Moderate severity in Tel Aviv area 

School absenteeism to 16(:t 

Children and adults 

Most activity due to A virus, though 
one outbreak of B reported 

This st rain proved to he 
A/Scot land/X40/7 4·1 ike 

10-500/, 
school 

absenteeism 

A 

A 

A/Port Chalmers/ 
1/73 

A 

A 

A/Port Chalmers/ 
1/73 

A/Swtland/X40/74 

A/Port Chalmers/ 
1/73 

A/Pllrt Chalmers/ 
1/73 with sOllle 
A/Sclltland/ 
X40/74 in latc 
1974 and carly 1975 

A/Port Chalmers/ 
1/73 but one 
B outbreak 
reported 

A/ Australia/54/74 
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TABLE 9 

INFLUENZA IN THE WORLD: 1974-1975 (cont'd.)* 

Continent/Country Start Peak End Remarks 

New Zealand June 1974 July 1974 Dunedin 
September 1974 

EUROPE 
Austria Dec. 1974 Feb. 1975 

Bulgaria Dec. 1974 January I 

Federal Republic 
of Germany Jan. 1974 March 1975 

France Nov. 1974 Dec. Jan. 1975 

German 
Democratic 
Republic Dec. 1974 March 1975 

Iceland Jail. 4, 1975 Feb.13,1975 Seeding from crew of a U.S. military 
airplane 

Italy Few isolates 

Netherlands Few isolates 

Norway Jan. 18, 1975 Feb.22,1975 

Poland Dec. 1974 March 1975 Age 0-7,14.9% attack rate 
Age 8-18,52.2% attack rate 

Scotland Dec. 1'174 Feb. 197.'> By mid February .'>9';; of 
A ,trains isolated in the United 
Kingdom were A/Scotland-like 

Spain Nov. 22, 1974 Dec. 1974 All age groups A/Scotland isolated 
late in epidemic 

Sweden feb. 1975 End of Feb. March 1975 Whole country 

Switzerland Nov. 1974 Jan. 1975 

*Su 111111 ari/,_'J from Weeki y Fpiuemiological Record I H( 48); 41}( 2 4 -3 J. 37.44, 47. SO, 5 I . S 2); SOC I-I S. 22). 

Attack 
Rate 

2-3% 

15% age 0-7 

2.5% of those 
>95 

14.7% 

14.6% overall 

9% in Barcelona 

I 

Virus 

B 
A 

A 

A/Port Chalmers/ 
1f7] 

A 

A/Scotland 'X40' 
A/Scotland 'X40r 

A 

A/Port Chahlll'rs' 
1173 at first. t 
A/Scotland/X-1 
towards the e 
of the (lutbrea 

A/Port Chalmers! 
1!73 and 

A/Scot land 'X4 

A/I)ort Chalmers/ 
1/73 

A 

4 
4 

{!Il 

0174 

d 

0j74 



Fig. II PNEUMONIA-INFLUENZA DEATHS IN 121 UNITED STATES CITIES 
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C. Laboratory Results 
1. Influenza Laboratory Surveillance in the United S~ates. For 33 weeks from 

September 13, 1974, through May 2, 1975, approximately 50 WHO Collaborating Labora
tories in the United States submitted weekly summaries of the results of their 
influenza diagnostic tests. In this period 8,441 specimens were tested for the 
presence of respiratory virus and no B virus strains were isolated (Table 10). The 
largest number of strains isolated in any week--686--were isolated in the week ending 
January 24, 1975. A total of 8,604 paired sera were tested for 4-fold or greater 
rises in HI or CF antibody titers; 1,472 pairs were positive for influenza A, and 9 
were positive for influenza B. 

Table 10 

Influenza Laboratory Surveillance for the United States 
September 1974 - April 1975 

Week 
Ending 

9/13/74 
9/20/74 
10/4/74 
10/11/74 
10/18/74 
10/26/74 
11/2/74 
11/9/74 
11/16/74 
11/23/74 
11/30/74 
12/7 /74 
12/14/74 
12/21/74 
12/27 /74 
1/3/75 
1/11/75 
1/18/75 
1/24/75 
1/31/75 
2/7/75 
2/15/75 
2/21/75 
2/28/75 
3/7 /75 
3/14/75 
3/21/75 
3/28/75 
4/4/75 
4/11/75 
4/18/75 
4/25/75 
5/2/75 

TOTALS 

No. of 
Labs 

1 
1 
6 

16 
15 
23 
20 
21 
23 
28 
25 
23 
26 
29 
26 
35 
37 
40 
35 
45 
39 
32 
38 
35 
30 
27 
22 
20 
13 
14 

9 
6 
1 

Viral Isolation 
No. No. 

Tested 

o 
5 

63 
175 
130 
176 
136 
161 
235 
180 
159 
326 
290 
312 
279 
368 
400 
518 
686 
639 
576 
513 
437 
373 
420 
272 
210 
126 
109 

96 
46 
25 
o 

8,441 

Isolates 
A B 

o 
o 
o 
2 
o 
2 
o 
o 
5 

24 
12 
24 
21 
26 
61 
61 
39 
86 

142 
160 
104 

84 
94 
31 
32 
11 

4 
2 
1 
2 
2 
o 
o 

1,032 

25 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 

Paired Sera 
No. No. 

Tested Positive 

3 
2 

39 
155 
122 
249 
185 
176 
258 
208 
188 
241 
247 
213 
174 
217 
288 
410 
327 
500 
512 
443 
511 
581 
450 
488 
352 
367 
223 
254 
140 

72 
9 

8,604 

A B 

3 
1 
o 
1 
o 
1 
1 
1 
1 
3 

18 
o 
7 
5 
7 

19 
45 
84 
71 

139 
137 
124 
195 
170 
114 

95 
79 
58 
34 
35 
12 
12 

o 

1,472 

o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
1 
o 
o 
1 
o 
2 
o 
o 
o 
o 
o 
o 
1 
o 
1 
o 
o 
1 
o 
o 
o 
o 
o 
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During the 1974-1975 influenza season, diagnostic serology at CDC was perfor~ed 
routinely by HI tests using influenza A/Hong Kong/8/68(H3N2), A/Port Chalmers/l/73 
(H3N2), A/Georgia/l/75(H3N2)--d Port Chalmers-like current epidemic strain--and 
E/Hong Kong/5/72 an~igens and by CF tests using influenza A and B ribonu~leoprotein 
antigens. A total of 82 diagnostic (4-fold or greater) antibody titer rises to 
influenza A were obtained in paired sera by HI and/or CF testing (Table 11). The 
HI test detected 96 95 of the tutal numbcor of diagnostic rises, compared with 62% of 
the cises which were detected by cr testing. The CF test failed to detect 31 of the 
79 rises measured by HI testing, while the HI test missed only 3 of the 51 rises 
detected by the cr test. Thus, ~I testing with 3 antigLns was cQnsider~bl~ more 
effective in detecting titer rises than the CF +est, which is in contraSt to the 
1973-1974 influenza B experience, when the CF test was mure effective in detecting 
influenza B antibody titer rises than the HI test using 2 antigens. 

Table 11 

Results of Hemagglutination Inhibition (HI) and Complement Fixation (CF) 
Tests for the Serodiagnosis of Influenza A, 1974-1975 

Serologic Test 

HI** and/or CF*** (Totals) 
HI 
Cf 
HI (CF negative) 
CF (HI negative) 

,', >'I-fold rise in antibody titer 

Diagnostic 
~o. 

8::: 
79 
51 
31 

3 

Rises" 
% 

100 
96 
62 
38 

4 

,',,', A/Hong Kong/8/68, A/Port Chalmers/l/73, and/or A/Georgia/I175 
*** Influenza A ribonucleoprote5.n 

2. Geographic Distribution and Antigenic Analysis of Isolates. From July 1974 
through LTune 1975, the WHO Collaborating Center for Influenza, BLlreau of Laboratorjes, 
CDC, examined 591 influenza A and 3 influenza B isolates which ~ere received from 79 
collaborating laboratories in the United States and 16 other countries (Table l2). 
All of the influenza A isolates from North, Central, and South American and Caritbea'1 
laboratories, includinp Hawaii, were closely related to A/Port Chalmers/1/73(H3N2), 
except for 1 isolate from Minnesota, A/M2yo Clinic/4/75 (:able 13). This isolate 
appeared to be unique, as other isolates from this same laboratory resembled A/Fort 
Chalmers, aEd no similar variants were obtained from the United States or foreign 
laboratories. 

In early December, viruses recovered from outbreaks of influenzi3. in SCClcland 
showed a drift away from the A/Port Chalmers hemagglutinin antigen. Viruses similar 
to the representative A/Scotland/840/74(H3N2) strains were isolated with increasing 
frequency in England from December through February and similar strains were recovered 
in Western Europe, Illdia, and Australia. HI tests which used antisera to the 
hemagglutinin of A/Port Chalmers and an unrelated equine neuraminidase revealed only 
moderate antigenic drift away from thc:.t of A/Port Cbalmers. Another isolate, A/Norway/ 
1/7S(H3N2), also showed evidence of antigenic drift away from A/Port Chalmers by HI 
testing, although this strain was not isolated in other areas. 
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Table 12 

Influenza Isolates Examined July 1974-June 1975 

Geo~raEhic Ori~in Influenza T,z:I~e GeoFaEhic Origin Influenza T:lEe 

North America A B Caribbean A B 

AK 6 Jamaica 8 
AZ 17 Trinidad 14 
AR 12 
CA 9 Central America 
CT 2 
FL 3 Panama Canal 2 
GA 104 
ID 6 South America 
IL 15 
IN 4 Argentina 1.5 
IA 13 Brazil 12 
KS 1 Chile 1 
KY 12 Uruguay 3 1 
LA 2 
MA 12 Pacific and Far East 
ME 1 
MD 15 Hawaii 23 
MI 2 Hong Kong 3 
MN 19 Kuala Lumpur 1 
MO 43 Philippine Islands 3 
MT 3 Singapore 12 
MS 3 
NC 4 EuroEe 16 
ND 1 
NH 14 Africa 1 2 
NJ 11 
NM 4 TOTAL 114 3 
NY 9 
OH 21 
OR 4 
PA 37 
RI 1 
SC 2 
TN 6 
TX 21 
UT 1 
VA 4 
VT 1 
WA 10 
WI 9 
Canada 12 
Mexico 1 

TOTAL 477 0 
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Table 13 

~emagglutination Inhibition Test Re s ul t s ,', , 1974-1975 
Influenza A Viruses 

C') 

c---
"- Lf) 

rl =t c---
OJ "- c--- =t "-

nl cD N [fJ "- c--- =t 

'" "- c--- '" 0 "- Lf) "-
GJ OJ "- GJ =t rl c--- L() C) 
[~ "- N '" OJ 0 "- c--- ,,.., 

,,.., aD =t rl "- rl rl "- >:: 
+J >:: "- nl 'U "- "- rl ,,.., 
>:: 0 'U ..c >:: nl nl "- rl 
< ~ >:: u nl .,.., ,,.., >, U 

nl rl bD bD nl 
+J bD rl +J +J '" 1=4 ~ 0 
QJ >:: bD 1=4 0 0 0 '"' >, 
1=4 0 >:: 0 C) QJ GJ 0 ~ 

Virus Strains '" :r: '"-l Il, [J) lCJ lCJ Z ::s 
GJ "- "- "- "- "- "- "- "-

G... < < < < < < < < 

A/Hong :<ong/8/68 3840 2560 120 120 80 160 80 30 
A/England/ 42 /72 240 25CO 240 120 80 240 160 40 
A/Port Chalmers/l/73 60 320 960 160 80 640 240 120 
A/Scotland/840/74 30 80 240 1920 40 240 80 80 
A/Georgia/10l/74 80 80 320 80 160 160 80 20 
A/Georgia/l/7S 60 320 480 120 40 '340 240 120 
A/Norway/I/75 30 120 240 50 2C 240 240 40 
~';;;·:ayo Clinic/4/75 20 40 60 30 20 80 80 960 

:"Average of 2 tests 

tio significant difference was found between A/Port Chalmers and A/Scotland 
neuraminidase antigens in NI tests with antibody to A/equine(Heql)-A/Port Chalmers(N2) 
(Tal::>le 14), ;'~l chough not shown, the neuraminidase antigens of A/Mayo Clinic/4/75 and 
A/Norway/l/75 were also similar to A/Port Chalmers/l/73, 

Ta~le 14 

Neuraminida2.e :inhibition TeST Results'" 

nl ... :~ 
1=4 .. :: 
QJ C') 

[fJ .. :: c---,,.., .. :: "-
+-' .. :: N rl 
>:: .. :: c--- "-
< OJ "-

cD N .c 
>::, "- =t u 

]1 
OJ "-
"- bD 
~ >:: +-' 
:r: '"-l Il, 

Virus Strains "- "- "-
'-' < < < 

A/H:lTIg Kong/8/68 2471 717 94 
A/England/42/72 631 4677 661 
A/Port Chalmers/l/73 380 316 903 
A/Scotland/840/74 479 346 479 
A/Allegheny/10l/74 436 724 1096 
A/Georgia/l/75*** 296 480 436 
A/Georgia/4/75*** 457 1047 603 

* Average of 2 tests 
** Recombinant possessing A/equine/Prague/l/56(Heql) and 

and indicated N2 antigen 
*** Isolates resembling A/Port Chalmers by HI testing 
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Only 3 influenza B isolates were received s and none were received from the United 
States (Table 15). These isolates--B!Entebbe!129!74 s B!Johannesburg!g!75 s and B! 
Uruguay!1!75--did now show any significant antigenic drift away from the wild-types 
low passage B!Hong Kong!5!72 strain. 

Table 15 

Hemagglutination Inhibition Reactions of Representative 
Influenza B Viruses Isolated Sinr.e March 1975 

Received at CDC 

Chicken Antisera 
Influenza B Strains 

B!Hong Kong!5!72 (BX-ls antibody avid) 
B!Hong Kong!5!72 (low passages non-avid) 
B!Entebbe!129!74 
B!Johannesburg!9!75 
B!Uruguay!1/75 

V. METHOD FOR DIAGNOSIS OF INFLUENZA OUTBREAKS 

B!HK!5/72 B!Joh!9/75 

1280 1280 
160 240 

80 240 
160 640 
160 480 

Two principal procedures are available to establish the occurrence of influenza: 
1) isolation of the virus and 2) a rise in titer of influenza antibody between acute 
and convalescent serum specimens. 

As the public generally believes all febrile upper respiratory disease is the 
"flus" the isolation of the influenzavirus is important. The diagnosis of influenza 
must initially be made either serologically or by virus isolation. Facilities for 
such diagnosis are available in almost every state and large city, and private 
practitioners are encouraged to use these facilities if they suspect an outbreak of 
influenza. Only when a virus has been isolated during an outbreak can the type of 
influenzavirus causing the outbreak and its relationship to previous types be 
established with certainty. Even though mUltiple virus isolates obtained from the 
same epidemic will undoubtedly confirm that the epidemic is caused by a specific 
influenzavirus s virus isolation is neither a convenient nor practical means of lab
oratory documentation of epidemics. Theoreticallys it should be possible to isolate 
and identify an influenzavirus in as little as 48 hours; buts in practices it may 
take a week or more before an isolate is identified. Multiple blind passages of 
virus may be required before an isolation is made. Finallys it is much easier to 
demonstrate a diagnostic rise in antibody than to isolate a virus from a single 
infected person. 

Serologic diagnosis of influenza infection is most readily made by the HI or by 
the CF tests. CF or HI tests can be run within a 24-hour period; however s there is a 
considerable time lag in making a serologic diagnosis since collection of acute and 
convalescent sera from the same individual takes 2 to 3 weeks. To minimize this time 
lags a number of investigators (~-~) have compared groups of acute and convalescent 
sera taken from 1 epidemics but from different persons. 

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

The same serologic test (CF or HI) is performed in a single run on each of the 
sera in each group. Geometric mean titers are then calculated for the acute and the 
convalescent groups. Although for any single individual, a 4-fold rise in titer 
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co~s~ic~~es a diagnos~ic rise, a 4-fold rise in geometric mean titer is clearly too 
s~ringent a criterion for documentation of an epidemic: for example, if 6 to 10 perso~~ 
involved in the same outbreak had exactly a 4-fold rise in influenza antibody and the 
remaining 4 had no rise, one would not hesitate to make the diagnosis of an influenza 
outbreak even though the geometric mean titer rise for the group of 10 was less than 
~-:'cld. 

~he statiscica: signi:'icance of a comparison betweer. acute geometric mean titers 
(3~~) and convalescent G~T must be made by using log titers because of the marked 
non--normality of titer data. A conventional student's t test is then performed on the 
log titers. 

The comparison of acuce and convalescent sera can apply to most epidemic illnesses 
for which a diagnosis can be made serologically. In instances where acute specimens 
are not availajle, one may be tempted to compare persons who did not become ill with 
persons who are convalescent. It may be possible, however, that persons who did not 
become ill may have had pre-existing high titers and not have become ill because they 
'"ere already immune to the agent. In this event, the "not ill" group will have a high 
geometric mean titer and will not differ significantly from the convalescents. 
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JUNE 1975 

RECOl\fl\fENDATIOl\: OF THE Pl'BLlC HEALTH SERVICE 
ADVISOR Y C0;\1MIT1T[ ON IMM l TNIZATION PRACTICES 

Il\:fLL[I\:ZA VACCINE 

INTRODUCTIOI\' 
C~s~s of Inl1ucnz~ OL'lUI In the Unill'd Sta!e, l'Vcry yeaI', 

hut tht!rt.' I~ gn.'J! V;trl,lt:on In IllI..'ilh'Tll't' JIH.! gt .. .'ogr,q:hk t,.'\

tent Perlodll;lil" InllucnlJ nelom,·s epldemll rhIS Jpr"drS 
to occur when antIbody levels wane or wh"n th~ antIgens of 
preyale!'t 11111ucnla viruses have changed enough to render the 
oopulation ,uscc:,tlblc \'lore epidemICs arc ,'Jused by type A 
Inlluenza vIruses thJn by typc B, and type A epIdemics arc 
gener~lly more severe. 

Inactiv;]tcd inlluenzd V;]CCI,W, the best available means 
of protection ~gainst intluenza, has been v~riahly effective, 
~nd vaccIne-induced antIbody appe;lrs to be relat"el,. short
lived. Consequently, publl,' heJltll recommendJt:ons on In
Iluenza IJnmUJlIZJtlOJl in the L'Jllkd States ~re oriented to
ward protecting those ~t greatest nsk of s~nous dlSe~se alld 
death by emphasizing the selective V~L'elnat\(.l:l of "high-r,,;;" 
groups, 

Repeated obser"Jtlons d"r1:1g most Inrluel1la epidemICS 
indIcate that f~talltles .lre ,1Imost completely restrickd to the 
chronlcJlly III ;]nd the elderly. espeCIally person, over ;]ge (,5, 
EpIdemICS caused h, tvre A lntluen?J v iruses. but rarely 
those cJused by ty pc B. drc nota hie for IIIJuung morl~lltv 
\l1 excess of what i, normally expecteJ. 

People in the "high-risk" group should be vaccin~ted 
annuall\' regardless of the ~mount of Inlluenza expected i~ 

any speCIfIC geographic area. In th" "a,. those at particular 
mk can maintain the highest possible level of protection. 
Vaccination of the "high-risk" group should be emph"slzed 
by public he~lth authorities: now only 10-15 percent of th,S 
group arc vaccInated each year. 

Inlluenzd c'ontral through WIdespread V~CC\l1atlon of the 
general ropulation is not currently a public health ohjective 
for several reasons: the varia hie effectiveness and short-lived 
antibody with "variable Intluenza vaccines. the relativel, low 
attack rates ai' inlluenzd m community outhreaks. and the 
low frequency of ,erious complications from the disease in 
healthy people in the gen~ral population. 
INFLUENZA VIRUS VACCINE 
Bivalent Vaccine* 

The Bureau of Biologles. FooJ and Drug AdmInistra
tIon. reviews Influenza vaccine formulation regularly and 
recommends reformulatIon with contemporary antigens when 
indic~ted. B\\alent intluenzd VacCl"" this year will contain 
type A ;]nd type B mtluen?J V\fUses r~present.lt\\e of current
ly prevalent strains. E;]ch adult dose of the 19 7 5-7(, vaccine 
will cont~in not ies, than 1200 chick cell ;]gglutlnating (CCA) 
units of ~ntigen m the followlllg proporti0n 350 (TA units 

of" type A stuin COmpdf.lble til the prototype A Port Ch,t1-
mers, L'73(H3"s'2)**. 350 CCA unIts 01 ~ typc A strain com
parable to the prot"type A/Scotland 'k401 74( 1/3i\2) and 500 
CCA units of a typ~ B strain B'Hong Kong /5 "2. 

·Offifla] name Influenza Virus Vaccme, Blv2:ent. 
··The World Health OrganJl.Ji.ICn has recllmmendcci a new system of 
nomenclature for type A Influenza Vlfuseli that mcluGe'i their stram 
deSignation and a deSCriptIOn of the .2 surface antigens, hemagglutInin 
(H) and neuraminidase (~I, 
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VACCINE USAGE 
General Recommf'ndations 

AnnuJI v.J...·(lndtlon h strongly rl'l"Omml'rH.kJ for pl'r"OJ1" 
who have such chronic' c'olldit,ons as I) he"rt d"c;"e o! .1I1Y 

etIOlogy, partl,'ularly with mitr"1 steno"s or c~rdi"c Insert Ii, 
ciellcy. 2) ,'hrCliliC bronchopulmonary diseases. such a' :lsth, 
m3, chronic bronchitIS. bronchlec!;ISls, tuberculosIS, dnd 
emphysema, 3) chronic renal disease, and 4) diabetes mellitus 
and othn chronic metabolic disorders, 

Anmwl vaccination is recommended for older persons, 
particularly those over age ('5 years, because Il1lluenZ:J out
bre:1ks are commonly ~ssoclated WIth exec" mortality In 
older age groups. 

VJccinatlon may also be considered for person' who 
proyide essential community ,erYlces illocal prioritIes JUStlt." 
However. before undertaking such an immunization effort, 
those responsible should take mto account a numher ot 

reasonable constraints' dIfficulties Inherent III predIcting 
inlluenza epidemic·s. variability in "a':Clne effectiveness. 
availability of vaccine, and cost. 

Vaccination of patlents 1l0t at "hIgh r"k" in :111 attemrt 
to reduce their l.haJ1ce\ of J\,.'y,UlrJng mflUl'llZJ r'> J d~l.·islOll 

for practicing physicians. 
Pregnancy is not an indication for or against mlluenza 

v3ccinJtion. 

Schedule 

The primary series of bivalent inlluenza vaccine has 
tr;]ditionally been 2 doses. Data indicate that with the more 
potent Inlluenza vaccines available in recent years, the second 
dose provides little additional benefit. It is, therefore. reason
able to give a single dose of vaccine for either primary or 
annual booster vaccination. Dose volumes for adult> and 
chtldren and the recommended route of administration are 
speCIfied in the manufacturers' package labeling, 

Inlluenza vaccine should be administered by mld
November, 

Reactions 
Inlluenza vaccine, from al/ manufacturers are hIghly 

purified and should produce few severe adverse effect" Local 
reactions such as erythema and tenderness at the injection 
SIte, however. Jre relatlvely common. \'Illd systemIc reactIons. 
includIng low-grade fever. chtlls. myalglas. l1r headache, re
portedly occur m up to 20 percent of adult reCIpients. Fever 
appe;]rs to be mort' common in chtldren than In adults. ;ll1d 
febrile convulsions in children under 3 years of age have h,'en 
de,cribed ThIS posSlble adverse reactIon must be recogl1lud 

in vaccinatmg mfants and young chtldren who are in the 
"high-nsk" group (see General Recommendations), As an ad
junct to mlluenza vaccine. antipyrdIC therapy may be 
considered, 
Precautions 

Influent;] v~ccine is prepared from VIruses grown In em
bryonated eggs and should not be admmistered (Q persall> 
clearly hypersensitive to egg protein. Ingested or I11Jected 
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STATE EPIDEMIOLOGISTS 

Key to all disease surveillance activities are those in each state who serve the function as State Epidemiologists. 

Responsible for the collection, interpretation and transmission of data and epidemiologic mformation from their 

individual States, the State Epidemiologists perform a most vital role. Their major contributions to the evolution of 

this report are gratefully acknowledged. 
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