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C. Antibody levels following second injection of vaccine

In the post-vaccination sera essentially no change was seen with A/ 
Texas/77 or B/Hong Kong/72. However, with both HlNl strains there was 
a narked Increase in titer for both the HlNl strains. With A/Brazil/78 
the percent with titers ^ 32 rose to 99 and with A/Fukushlma/78 to 80X. 
With the former 33X showed > 4-fold Increases in titer and with the 
latter 23Z.

D. Which persons benefitted from second injection of vaccine

The data presented in Table 12 show that the proportion of persons 
with 4-fold or greater increases in titer for A/Brazil/11/78 was directly 
related to the antibody titer before the second Injection of vaccine. 
Thus, all persons with titers of 8 or less showed > 4-fold response. 
Decreasing proportions showed 4-fold Increases as titer levels rose and 
no individuals with titers of 23o or more showed 4-fold antibody rises.

The most plausible explanation for the different behavior with the HlNl 
strain is that either infection or the first injection of vaccine had 
served as an adequate priming dose, but had not elicited a "maximal" 
response. In contrast, all or almost all, persons had been infected 
once or more than once by H3N2 or Influenza B viruses, and the first 
Injection of vaccine had evoked the maximal response possible for the 
amount of antigen which was given.

This pattern of response has been repeatedly observed in the past and 
has led to the generalization that a second injection of aqueous vaccine 
contributes little to protection. These findings re-emphasize the 
difference in response of persons who are vaccinated with strains which 
have long been prevalent, such as H3N2 (since 1968) or influenza B 
(which has shown only gradual drift) and in those who encounter >r 
the first time a new influenza family such as HlNl.

•V. HlNl Antibody Levels in Civilians in the Denver Area

During the HlNl epidemic of 1978-9 cases of Reye's Syndrome began to appear 
in unexpected numbers and a study was organized under the coordination of 
Dr. Nell Halsey at Denver Childrens' Hospital, Colorado General Hospital and 
Fltzsimons Army Hospital. Sixteen children were admitted with Reye's 
Syndrome and in 12 of these diagnostic increases in HlNl antibody were deaton- 
strated. HlNl strains were isolated from 2 patients. In others sera 
collected late in the course had titers comparable with recent infection. 
While occasional cases of Influenza A, along with many other agents, have 
previously been followed by Reye's Syndrome, the results of this study pro

vide the most convincing evidence to date that Influenza A, like Influenza B, 
can serve as the initiating event in Reye's Syndrome.

In order to obtain an estimate of the number of cases of HlNl influenza which 
occurred during this epidemic a large number of civilian sera were screened 
for HlNl antibody before, during and after the epidemic. The sera came from 
2 sources, the Denver Childrens' Hospital and the Colorado State Health 
Department Laboratories. Results %d.th 4 HlNl antigens are presented in 
Tables 13, 14. 15. and 16.
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Most cases of influenza occurred during the period from mid-December 1979 
to the end of January, 1980. Thus antibody in sera collected earlier in 
1978 probably had been acquired during the epidemic of the previous winter.
Sera after February, 1979, represented to combined effect of the two 
epidemics. Those collected January, 1979, may represent persons Infected 
either In 1978 or 1979.

If It Is assumed that In tests with A/USSR/92/77 a titer of ^ 16 Indicates 
prior Infection (Table 13) certain trends are app>*rent. In hospital 
patients bled between February and May, 1979, highest percentages of persons 
with titers were seen In teenagers, with decreasing percentages In younger 
Individuals. These percentages are considerably higher than those seen in 
the State laboratory sera for comparably aged persons collected in October,
1978 and higher than those in similar persons bled in May, 1979. The data 
suggest that at least 40Z of this age group %rere Infected during the first 
HlNl wave and another 20Z during the second wave. In view of the insensi

tivity of tests with these antigens with sera from confirmed cases of 
Influenza, the true figure was probably higher. Air Force personnel, who 
had been vaccinated and had in many Instances been Infected had a far 
higher rate (90Z) of persons positive at this titer.

The same trends are seen In tests with A/USSR/90/77 (Table 14). With this 
less sensitive antigen a titer of 8 roughly matches a titer of 16 with A/ 
USSR/92/77. One additional group, bled In January, 1979, was tested with 
this and with the A/Brazll/78 and A/Fukushlma/78 antigens. The results 
suggest that a substantial number of Infections occurred In the childhood 
group during the period between the January and later bloods. This is more 
apparent in tests with A/Brazll/78 (Table 15), which was the epidemic strain, 
than with A/USSR/90/77. The distribution of titers for A/Fukushlma/78 
(Table 16) was far lower and suggests that even after two epidemics this 
population might have proved vulnerable to a Fukushlma wave If this strain 
had been introduced and had possessed those characteristics %diich make It 
possible for an epidemic strain to spread.

V. Observations on Influenza B Antigen Levels

During the summer month Influenza A activity around the world remained a 
relatively low level. Meanwhile outbreaks of influenza B occurred and virus 
strains which were Isolated showed considerable antigenic drift from B/Hong 
Kong/72. This provided reason for concern that the current vaccine, which 
contained B/Hong Kong/72 as the Influenza B component, might fall to provide 
protection in the event of an epidemic. For this reason data for previous years 
were researched and a sample of this year's vaccines was tested foi antibody 
against the new Influenza B strain, B/Singapore/222/79 which had beeu pro

vided by CDC as a prototype of the new variants.

A. Antibody levels In unvaccinated young adults

For many years antibody levels against B/Hong Kong/72 have been low in 
the young adult population even though outbreaks of Influenza B have 
occurred on at least two occasions. In 1974 and 1976. Table 17 shows 
antibody levels of air force students before vaccination in 1973 and 
1974. Only 25Z had titers of ^ 32. In a sample of civilians In the 
same age range In 1978 and 1979 the percent with titers of ^ 32 was 
even lower, 8Z In 1978 and 6Z in 1979.
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Number of Cases/lOOO/week in

12.

Number of Cases of

1 Nov. 6.8 1.1 -

6 Nov. 3.5 2.0 -

13 Nov. 4.8 3.2 2

20 Nov. 5.2 3.2 1

27 Nov. 2.6 4.8 -

4 Dec. 3.2 1.8 -

11 Dec. 2.6 5.2 1

18 Dec. 2.6 3.4 1

25 Dec. - - -

1 Jan. 3.2 3.6 15

8 Jem. 7.2 5.9 29

15 Jem. 6.2 8.8 32

22 Jan. 7.2 10.2 13

29 Jan. 3.5 2.0 1

5 Feb. 2.9 3.8 2

12 Feb. 3.5 3.6 1

19 Feb. 4.2 4.5 -

26 Feb. 1.9 2.7 1

5 Mar. 2.9 3.4 -

12 Mar. 3.5 1.8 -

19 Mar. 1.6 1.6 -

26 Mar. 1.6 1.4 -

2 Apr. 3.5 3.2 -

9 Apr. 2.9 1.8 -

16 Apr. 1.6 1.1 -

23 Apr. 1.9 1.4 -

30 Apr. 0.3 1.4 -

7 May 2.9 1.8 -

15 May

TABLE 1.

3.2

Incidence of

1.8

febrile respiratory disease in students 2md
permanent party euid number of confirmed cases of HlNl influenza 
during winter season of 1978-9.
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