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Efficacy of live attenuated and inactivated influenza vaccines in schoolchildren and their
unvaccinated contacts in Novgorod, Russia
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Table 1.

Hemagglutination-inhibition antibody responses of children vaccinated for the first time in vaccine or placebo groups.

Initial titer <1:20

1nitial titer 1:20

Vaccine group A (H3N2) A (HIND) B A (H3N2) A (HINI) B
1989
Live 22/38 {56.4) 49/59 (83.1) -_ 9756 (16.1 15/36 (41.7 —_
Inact?vated {7=10 years old) 13/21 {61.9) 8/13(61.5) — 4/18 EZZ.Z; 5,/'26 219:2; —
Inactivated (1 §~14 years otd) 6/8 (75.0) 10/11 (90.9) - 7/20(35.0) 8/17 (47.1) -
Total inactivated 19/29 (65.5) 18724 (75.0) 11/38 {28.9) 13/43 (30.2)
wl;:)acebo 2736 (5.6) 4f6! (6.6) — 2/61 (0.3) 0/36 —
Live 32/50 (64.0) 21441 (51.2) 24756 (42.9) 7/45 (15.6
) . : .6) 5/54 (5.3 2/39 (5.1
lnaclfvated (7-10 years old) 53/67 (719.1) 42/66 (63.6) 46/74 (62.2) 21749 (42.9) 23/50 E46.2!) 21;42 ESO.?))
!nactwat.ed (I'l—l4 yeacs old) 27/53 (50.9) 13/24 (54.2) 24/36 {66.7} 0/19 I/48 (2.1) 5/36 (13.9)
o Total inactivated 80/120 (66.7) 35/90(61.1}) TO/110{63.6) 21768 (30.9) 24/98 (24.5} 26/78 (33.3)
acebo 4/81 (4.9) 3/85(3.5) 791 (0.1 1/77(1.3) 1/73(1.4) 2167 (3.0)

NOTE. Data are no. with increase in antibody titer/n (%).

Table 2. Vaccine efficacy for completely vaccinated children, |
January through 4 March 1990.

Age, vaccine No. (%) % cfficacy
group Total no. with illness (95% confidence interval)
7-10 years
Live 2525 430 (17.0) 30.0 (21.7-37.4)
Placebo 2331 567(24.3)
E1-~i4 years
Live 2168 281 (13.0) 51.9 (45.1-57.9)
Placebo 1837 495 (27.0)
7-10 years
Inactivated 2062 380(18.4) 24,2 (14.5-32.5)
Placebo 2331 567 (24.3)
k=14 years
Inactivated 1914 363 (19.0) 29,6 (20.7-37.5)
Placebo 1837 495 (27.0)

Tabled. Vaccine efficacy for completely vaccinated children, 14
January through 24 March 1991.

Age, vaccine Total No. (%} % efficacy
group no. with illness (95% confidence interval}
7-10 years
Live 2671 604 (22.6) 39.5 (34.4-44.2)
Placebo 3028 1132 (37.4)
11-14 years
Live 2199 489 (22.2) 21.7(13.9-28.8)
Placebo 3173 901 (28.4)
7-10 years
Inactivated 1818 495 (27.2) 27.2 (20.6-33.2)
Placebo 3028 1132 (37.4)
14-14 years
Inactivated 2584 535 (20.7) 27.1 (20.0-33.5)
Placebo 373 901 (28.4)

Table 6. Regression analysis relating vaccination rate in schools
in which children received vaccine or placebe to proportion ill in
unvaccinated children or staff.

B(95%
Vaccine confidence
group interval} ”
% of ill staff vs.
% of students vaccinated

Live ~1.47 (-1.82. —1.15) 86

Inactivated -~0.23 (—0.72, 0.26) At

Placebo —0.20 (—0.65, 0.25) .07

% of ill nonvaccinated
children vs. % of
students vaccinated

Live —1.15(—1.15, —1.63) 51
Inactivated 0.04 (—0.38, 0.46) 00
Placcbo —0.25 (—0.91, 0.41) 06

Table 3. Comparison of iilness attack rates between schools in

which children received vaccine or placebo, 1 January through 4
March 1990. '

Age, vaccine group Mean rank score® I
7-10 years
Live 6.8 .0035
Placebo [4.8
11-14 years
Live 6.6 0022
Placebo 15.0
7-10 years
Inactivated 74 .0402
Placebo 13.0
11-14 years
Inactivated 8.2 1286
Placebo £2.4

* Wilcoxon rank sum test.

Table 5. Comparison of illness attack rates between schools in
which children received vaccine or placebo, 14 January through 24
March 1921,

Age, vaccine group Mean rank score® P

7-10 years
Live 13 .0003
Placebo 18.2

11-14 years
Live 9.2 0004
Placebo 17.8

7-10 years
Enactivated 6.6 0287
Placebo 12.5

L1-14 years
Inactivated 8.4 0256
Placebo 14,6

* Wilcoxon tank sum test.
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Figure 1. Total children 7-14
years old with respiratory iliness
onsets during 6 November [989
through 19 March 1990 and num-
ber of influenza A (H3N2) isolates
in specimens collecied during epi-
demic period.

Figare 2. Total children 7-14
years old with respiratory illness
onseis during 12 November 1990
through 15 April 1991 and number
of isolates of influenza type A
(HINI) and type B in specimens
collected during epidemic period,

Figure 3. % of children who re-
ceived live vaccine in each school
vs. % of stafl who were ill in that
school, 1990-1991.
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Vaccine use and the risk of outbreaks in a sample of

nursing homes during an influenza epidemic

Arden N,Monto AS,Ormit SE.
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TABLE 1—The Association of Consent Policy with Influenza Vaccination Rates in
Large and Small Nursing Homes: Lower Michigan, 1989/90

Resident Vaccination Rates

<80 % =280%
Consent Policy No. % . No. %

Homes with 100 or fewer beds (h = 34}

Verbal 2 333 4 66.7
Written 10 35.7 18 64.3
Total 12 35.3 22 64.7

Homes with more than 100 beds (n = 24)

Verbal 0 0.0 3 100.0
Wiritten 17 81.0 4 19.0
Total 17 417 7 282

Allhomes (n = 58)

Verbal 2 222 7 77.8
Written 27 55.1 22 449

Total* 29 50.0 ’ 29 500
P = 072,

TABLE 2—The Assoclation of Resident Influenza Vaccination Status and Nursing
HomeSize with-the Occurrence of Influenza Qutbreaks in a Subset of
45 Nursing Homes: Lower Michigan, 1989/90

Outbreak Status
Yes No
Resident No. % No. %
Resident vaccination status
< B80% 12 54.5 10 455
=>B80% 5 21.7 18 78.3
Total* 17 37.8 28 62.2
Size, no. of beds
=100 7 25.0 21 75.0
>100 10 58.8 7 412

Total* 17 378 28 62.2

Note. These 45 nursing homes both responded to the survey and participated in influenzalike
surveillance.
P =023
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The efficacy of influenza vaccine in elderly persons. A meta-analysis and review of the
literature.

Gross PA, Hermogenes AW, Sacks HS, L.au J, Levandowski RA.
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Table 1. Ariicles Reviewed Listed by Auther, Study Period, and Epidemic and Vaccine Sirains*

Study Author (Reference)

Number

Year of Epidemic

Epidemic Strain

Similar Vaccine Strain

Closeness of Match

1 Barker and Mullooly
(10)

2 Howells et al. {11)
3 Serie et al (12)
4  Saah et al. (13)

5  Patriarca et al. (14)
6 Gross et al. (15)

7 Meiklejohn and Hall
(15)
8  Cartter et al. (17)
9  Meiklejohn et al. (18)
10 Taylor et al. (19)
11 Currier et al. (20)
12 Strassburg et al. (21)
13 Stuart et al. {22)
14  Ruben et al. (23)
15 Feery et al. {24)
16 Googins (25)

17 Aymard et al. (26)
18 Goodman et al. (27)

19 Arroyo et al. (28)
20  Fyson and Pemy (29)

a) 19681969

b) 1972-1973
a) 19711972
b) 1972-1973
c) 1973-1974
1975-1976

a) 19791980
b) 19801981
¢) 1981-1982
19821983
1982-1983

1984-1985

19841985
1987-1988
19881989
1987-1988
1982-1983
1965-1966
1972-1973
1975-1976
a) 1975-1976
b) 1975-1976
2} 1976-1977
b) 19771978
1980-1981
19821983
19821983

A/Hong Kong/63(H3N2}

A/England/72(H3N2)
A/Hong Kong/68(H3N2)
A/Hong Kong/68(H3NZ2)
AfHong Kong/68(H3N2)
AlVictoria/75{H3N2)

B/Hong Kong/73
B/Singapore/79
A/Bangkok/7H{H3N2)
No epidemic
A/Bangkok/79 (H3N2)
A/Bangkok/T9(H3N2),
A/Arizona/80 (H3N2)
A/Philippines/32 (H3N2)

A/Philippines/82(H3N2)
AfColorado/87(H3N2)
No epidemic
A/Sichuan/2/87(H3N2)
A/Bangkok/79(H3N2)
Influenza A2
A/England/42/72 (H3IN2)
AfVictoria/3/75 (H3N2)
AfVictoria/3/75 (H3N2)

AlVictoria/3/75 (H3N2)
AlTexas/1/77 (H3N2)
A/Bangkok/79 (H3N2)
A/Philippines/2/32 (H3N2)
AfBangkok/79 (H3N2)

AlTapan/62(H2N2)

A/Hong Kong/68/(H3NZ)

AZ{Hong Kong/x31/68(H3NZ)

A2/Hong Kong/31/68(H3N2)

A/England/42/72(FI3N2)

AfPasteur P 24.R (H3N2),
A/Fort Chalmers/73 (H3N2)

B/Hong Kong/73

B/Hong Kong/72

AfBangkok/79 (H3N2)

NA

A/Bangkok/79 (H3N2)
A/Bangkok/1/79 (H3N2)

A/Philippines/82 (H3N2)

A/Philippines/2/82 (H3N2)
AfLeningrad/86 (H3NZ2)
NA

AfLeningrad/360/86(H3N2)
A/Bangkok/79(FH3N2)
Influenza A2

AfAichi/2/68/ (H3N2)
A/Victoria/3/75 (H3N2)
AlScotland/840/74(E3N2)
A/fPort Chalmers/1/73 (FH3N2)
AfVictoria/375 (H3N2)
AfVictoria/3/75 (H3N2)
A/Bangkok/79 (H3N2)
AfBangkok/79 (H3N2)
A/Bangkok/79 (H3N2)

Shift

Drift
Same
Same
Drift
Drift

Same
Drift
Same
NA

Same
Same

Same

Same
Drift
NA
Drift
Same
Similar
Drift
Same
Drift

Same
Drift
Same
Drift
Same

* NA = not applicable.

Table 4. Meta-Analysis of Influenza Vaccine Efficacy in 20
Cohort Studies in which the Epidemic Strain Was the
Same as or a Drift Variant of the Vaccine Strain

Outcome Measure  Odds Ratio (95% CI) P Value  Tau?
Respiratory illness
Same strain 0.51 {0.36 to 0.73) 000022  0.2474
Duift variant 0.34 (0.20 t0 0.38) 0.000071 04392
Poeumonia
Same strain 0.41 {0.26 to 0.65) 000017  0.0925
Drift variant 0.32 (0.12 to 0.83) 0.019 0.4753
Hospitalization
Same strain 0.44 (0.28 to 0.68) 0.00023  0.0000
Drift variant 0.30 (0.08 t0 1.07) 0.064 0.0000
Mortality
Same strain 031 (0210 0.46) <0.00001  0.0000
Drift variant 0.21 (0.10 to 0.43) 0.000022 02474




Table 2. Size, Age, and Sex of Vaccinated Patients and Controls*

Study Sample, n Women, %
Number Vaccine No Vaccine Vaccine No Vaccine Vaccine No Vaccine
1%
a Extrapolated to 20% of NS NS 72 72
metropolitan population
b NS NS 73 73
2§
a 134 356 NS NS 81 77
b 123 267 Mostly women Mostly women 79 80
c 183 287 Mostly women Mostly women 79 79
3
a 523 435 65 65 83 a3
b 330 248 63 63 83 83
49
a 219 234 20 23 &5 84
b 244 214 18 15 84 84
c 225 226 22 16 84 86
5 548 470 NS NS 82 80
6 181 124 27 19 86 86
7 " 36 19 NS NS 66-98 66-98
8 - 419 197 NS NS Median, 84 Median, 84
9 64 17 NS NS 65-101 65-101
10 45 52 81 81 83 83
11 87 34 23 88 87 87
12 65 19 81 81 79 79
13 528 1555 Mostly women >75% were 65 years or older
14 203 190 NA Approximately 80
15 154 63 NA NA
16**
a 153 72 NA NA
b 74 21 NA NA
171f
a 50 50 NA NA
b 8 70 .
18 36 84 NA Median, 80
19 26 90 Mostly men Mostly men Median, 68 Median, 73
20 3z 224 NA

* See Table 1 for reference numbers of studies. NS = not specified.
T Age given as mean unless stated otherwise or unless range is given.
} Two epidemics, a) December 1968-March 1969; b) December 1972-March 1973.

§ Three epidemics.

[ Two epidemics: a) AfVictoria outbreak; b) B/Hong Kong outbreak.

1 Three cpidemics.

** a) retirement complex; b) nursing home.

11 a) 1976-1977; b) 1977-1978.



Table 3. Comparisoa of Vaccinated Patients and Controls for Reduction in Respiratory Iliness, Pneumonia, Hospitalization,
and Mortality* :

Study ] Respiratory Llness Pneumonia Hospitalization Mortality
Number Vaccine Control P Value Vaccine Contrel P Value Vaccine Control P Value Vaccine Control P Value
nih (%) nin (%) nint (%) nin (%)
1f .
a  Withouthighrisk NA  NA 3960 14/4860 NS 3960 134860 NS 0960 1/4860 NS
©3) (03) ©3) (03) © (02 :
With high risk NA NA 41120 15/2820 N§ 41120  15/2820 NS 3/1120  6/2820 NS
04 (05 ©4)  ©5) ©3)  (02)
b Withouthighrisk NA  NA 07740 135200 NS  O/740 135200 NS O/740 25200 NS
)] {0.3) {0) 03) 0 (0.1)
With high risk NA NA 21100 24/3700  0.041 211100 24/3700  0.041 0/1100 13/3700 0.3
©2) (06 ©2 (06) ®  (04)
21
2 17134 57356 NS 134 1835% NS 2 NA  NA Vi34 15536 NS
13y (9 (1) {5) 1) 3
b 16/123 437267 NS 3123 28/267  0.005 NA NA 3123 227267  0.043
(13)  (i5) 2) (10 (2) (8)
[4 07183  13/287 0.002 0/183 171287 <0.001 NA NA 0/183  11/287 0.008
{U)] () © (6) (@ “
38
a 46/523 166/435 <0.001 NA NA NA NA 1/523  16/435 <0.001
(% (38) {0.2) (4}
b 28/330 51/248 <0.001 NA NA NA NA 0330 17248 NS
al @) 21) (] 0.9
a NA NA 11219 20234 0001 NA NA 2/11 12720 003
(5 9 (18)  (60)
b NA NA 127244 11/214 NS NA NA 312 81 0.03
(3) (5) (25 (M)
c NA NA 97225 16226 NS NA NA 39 5/16 NS
52 g (33 (31
5 113/548 155470 <0.0001 22/548 45/470 <0DOOL 19/548 31470 <001 6/548 21470 <0.001
2y (33 4 (10} £ ) n @
6 122 6/14 0.016 6/181 8/124 NS NA NA 137181 22124  0.008
(3 (43) 3 (6 (7 (18)
7 14/36 16/19 0.002 4/36 8/1% 0.015 5/36 5/19 NS 136 3/19 NS
(3% (84 (11)  (42) (149  (26) (3 {16)
8 102/419  42/197 NS NA NA 6/419 7197 NS 5/419 4197 003
29 @y (1) ) (1) @
9 13/64 10/17 0.009 0/64 3/17 0.008 NA NA 0/67 5/17 <0.001
20 (59 0 (18) 0 (29)
10 25/45 15/34 NS 3125 327 NS 2/25 127 NS 0/25 127 NS
6 (52 12 1) )] 4 )] 1G]
11 36/87 15/34 NS 4/36 115 NS NA NA 1/87 1/34 NS
4) (449 (11) 4 ) &)
12 34/65 11/19 NS NA NA NA NA 4/65 3/19 NS
52)  (58) {6) (16)
13 1/528 78/1555 <0.001 NA NA 4/528  39/1555 6.012 0/528  10/1555 NS
(0.2) (3) (1) (3) O (1)
14 38203 T70/1%0 <0.001 NA NA NA NA : 27203 13190  0.002
a% @7 (1) U]
15 31/154  12/63 NS NA NA NA NA 3/154 1/63 NS
200 (19 @ @
16Y
a 44/153 2372 NS NA NA NA NA 0/153 0772 NS
29y (32 0 Q)
b 19774 6/21 NS 2774 0721 NS
- (26) (29 @7 ©)
a 5/50 18/50 0.004 NA NA NA NA 1/50 6/50 0056
(10)  (36) 2 a2
b 5/85 18/70 0.001 NA NA NA NA 1/85 470 NS
(6 (26) (1) (6)
18 6736 24/84 NS NA NA NA NA 035 5/84 0.035
an @9 0 (11)
19 10126 44/90 NS NA NA NA NA 226 6/90 NS
(38  (49) ® (M)
20 23321 291224 0024 NA NA NA NA 4/321 57224
M (13) (1} 2

* See Table 1 for reference numbers of studies, Percentages are rounded to nearest whole number except when less than 1. NA = not done; NS = not
significant.

1 a) 1968-1969; b) 1972-1973.

§a) 1971~1972 b} 1972-1973; ¢) 1973-1974.

§ a) AfVictoria; b) B/Hong Kong.

Il ) 1979-1980; b) 1980-1981; c) 1981-1982; mortality at 60 days,

9 a) retirement complex; b) nursing home.

** ) 1976-1977; b) 1977-1978.
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Figure 3. Meta-analysis of odds
ratios by random-effects model
(DerSimonian and Laird {30]) of
observational cohort studies for
the effect of influenza virns immu-
nization on bospitalization. The
odds ratio pooled estimate for all
studies is shown at the bottom of
the graph. See Table 1 for refer-
ence numbers of studies.

Figure 4. Meta-analysis of odds
ratios by random-effects model
(DerSimonian and Laird [30]) of
observational cobort studies for
the effect of influenza virus immu-
nization on mortality. The odds
ratio pooled estimate for ali stud-
ies is shown at the bottom of the
graph. See Table 1 for reference
numbers of studies,

ODDS RATIO 95% Cl

e 002 005 @1 02 05 1 2 5 10 20 50 100
STUDY YEAR PATIENTS T et e e
1a 6369 5820 : : P ; ;
lawhighrisk 6368 3940 i ‘ — ) E :
1b 72713 - 5840 E i i i i E .: i
t ] 1 1 ] ] 1 ]
ibwhighrisk 7278 4700 i : ; ; ) 5 i :
5 g3 1018 P ] i S
1 1 ¢ 1} 1
7 84-85 85 H . t o ! ' f E
! : : ! ' ' ' !
8 MUes 616 ! ! T T : ! ;
13 % 1 1 1 1 ' 1
10 8889 52 ; ‘ — ie : ! '
13 6566 2083 ! (Y S . ; : ' ;
P P P A
P P . oo
1 1 1
OVERALL 24,224 P P —e— P P
: H ! H : : : :
Favors Vaccination Favors No Vaccination
©DDS RATIO 95% Cl
J— Ve PAmeNteS! 02 005 of 02 5 1 2 5 0 2 8 100
; : . : - — i
1a 6869 5820 : + + - T t !
fawhighrisk 6869 3940 : : ; T ; : i '
) 7279 540 i . : ; :
towhighrisk 7273 4700 : : . : . : i |
2a R 6P : : e : ' ' '
2 7273 - 800 ' : : : : ' '
2% 7374 470 ; T T : i i : :
2 K% - | P P
T ; : T ' : '
4 70 ot §— —t— P A
4 80-81 ] : t : L : ; | !
4c 81-82 2% ' H : t 4 + : '
5 8283 1014 i : ———te—1 . : : :
1 1 1 L]
8 3283 305 : ! T : : : :
8 8485 615 ! | S A : ! !
9 87-88 a4 * v : : i i B ;
10 gy 2 N R S .
1 ' ' HI ' ' : '
2 ::3 20:34 : : i ! : : :
d 1} ¢ )
14 7273 %9 P— : : oo P
15 75-76 217 ! H \ T *-— 1 . :
16a 75-76 225 i | t « L N t !
16b 75-76 85 i . i + *~— T ; .
17a w7 W i ; : : e ; ;
7 T 155 — NI P Lo
18 g8t 119 : : !
v owme e | N s S P
» L ; : T i :
1} 1] 1 1 1 [} ] ]
OVERALL 29,928 ; : et : ; ; 5
Favors Vaccination Favors No Vaccination



Epidemiol Infect 1995; 115: 581-589

Study of the effectiveness of influenza vaccination in the elderly in the epidemic of 1989-90
using a general practice database

Fleming DM, Watson JM, Nicholas S, Smith GE, Swan AV
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Influenza vaccination in the elderly
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Fig. 1. Details of vaccination status and epidemic period.

Table 1. Study population by vaccination status (percentage of totals in each age
group given in brackets)

Recently Previously No vaccination Totals
vaccinated vaccinated
Age gl‘ oup [ A ™ r —A N s L_‘ﬂ [ _A A
(years) Males Females Males Females Males Females Males Females
55-64 64 4 82 99 1432 1696 1578 1869
1 (40 (52) (53) (90-8)  (907) (100}  (100)
6574 1056 158 150 201 1078 1567 1333 1926
(i9)  (82) (11-3)  {104)  (809) (814) (100)  (100)
7584 63 104 121 151 571 1141 755 1396
(8-3) (7-5) (16-0) (10-8) (756) (81-T) (100) (100)
8+ 9 22 19 37 129 318 157 377
(57)  (58)  (121) (98) (822}  (844) (100)  (100)
Total 241 358 372 488 3210 4722 3823 5568
63) (64) (97 (88)  (840) (848 - —

variables of age, sex, underlying chronic diseases, previous respiratory illness and
number of previous consultations.



Table 2. Study population by risk group status (percentage of totals in each risk

group given in brackets)

A,

Vaccination status

No vaccination Previously vaccinated Recently vaccinated Total

No previous respiratory iﬁness

No chronic disease
Minor chronic disease
- Major chronic disease

Previous respiratory illness
No chronic disease
Minor chrenic discase
Major chronic disease

Total

Number of previous
consultations
1-10
11-20
> 20

Total

3775 {(92-2)
1738 (84-7)
1279 (754)

508 (84'B)
213 (701)
419 (647)

7932 (84-5)

5810 (91-3)
1581 (75-4}
541 (58-0)

7932

184 (45)
182 (89)
233 (13-7)

64 (10°7)
49 (16-1)
148 (22°8)

860 (92)

338 (53)
306 (14-6)
216 (23-2)
860

137 (3-3)
128 (6:3)
184 {10-8)

27 (4:5)
42 (13-8)
81 (12-5)

599 (6-4)

214 (3.4)
299 {10-0)
176 (18-9)

559

4096
2048
1696

599
304
648

9391

6362

933
9391

Table 3. Percentage death rates and numbers at risk by risk factors and

No previous respiratory
jllness

No chrenic disease
Minor chronic disease
Major chronic disease

Previous respiratory illness
No chronic disease -
Minor chronic disease
Major chroiiic disease

Yaccination status

A,

Ve

053
313
1-38

047
2-15

n

3716
1738
1279

213
419

Y

054
055
300

338

n

184
182
233

49
148

%%

-
No vaccination Previously vaccinated Recently vaccinated

n

137
184

27
42
8i

Al

Y n

054 4096
0-39 2043
277 1696

1-33 599
033 304
232 648



