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Antibody efficacy as a keen index to evaluate influenza vaccine effectiveness.

Yoshio HirotaY, Kaji M, Kajiwara J, Kataoka K, Goto S, Oka T. s
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similar” WHRER : —hEOBE 202 A (BEEE 84 A, FEEEBHE 1B AN) FH¥AL L FimzE
2258 EEHER : Ovaccine efficacy IZ 46% (-53~81%) & HEIIZH 57, Dantibody efficacy 1.
A/Beijing SRERBIE D ILL T LT 86% (8~98%) LH/E, BEMNEO A v | FRFHICEIE,
antibody efficacy DFIEC L D BEMEZFHMBICAIT T2 RBHI2ET LE, EELBETHS.
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Figure 1 Changes in the number of clinically-diagnosed influenza patients reported weekly from the 11 surveillance sites in the Chikuhou area
of Fukuoka Prefecture during the 1991-1892 season (solid line), and in the number of ILI cases among the partiéipants in the attack survey
during the observation peticd, from 26 January to 21 March 1992 (bar). The marks in the upper part indicate the time point and the number of
virus types confirmed at the prefectural center (O, A/HINT; 0, A/H3N2)

Table 1 Odds ratios {OR) and their 95% Cls for symptoms related to influenza, when compared between vaccinees and nonvaccinees

Nonvaccinees {N=118] Vaccinees [N=84] Odds ratio (25% Cl)

Symptom n (%) n (%) Crude Age-adjusted
Any symptom 86 (73 54 (64} 0.67 (0.37-1.22} 0.58 (0.31-1.08)°
F\h?noyrrr;\lga 61 gz; 37 (44) 0.74 (0.42-1.29) 0.67 (0.38-1.20)
Sore throat 53 {45) 34 (40) 0.83 (0.47-1.47) 0.73 {0.41-1.32)
Cough 47 {40) 26 (31) 0.68 {0.38-1.22) 0.65 {0.36-1.18)
Muscle pain 49 (42) 34 {40) 0,96 (0.54-1.69) 0.80 (0.50-1.61)
General fatigue 58 (49} 37 {44) 0.81 (0.46-1.43) 0.69 (0.38-1.24)
Fever: any level 31 (26) 17 {20) 0.71 {(0.36-1.39) 0.56 (0.27-1.14}
fLIe 13 (11) 7 (8) 0.73 (0.28-1.93) 0.54 (0.19-1.53)
ILI%: >37.5°C 9 (8 4 (5) 0.61 (0.18-2.04) 0.47 (0.13-1.72)

2P=(0.086; %I, influenza-like iliness
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Table 2 Distributions of ILI cases by pre-epidemic HA! antibody titer

Nonvaccinees Vaccinees
IL'E IL'B
237°C 237.5°C 237°C 237.5°C

Category (NP Mean age n (%} n(%) Category mV? Mean age n (%) - n(%)
Entire sample

[118] 47.8 13 (11) 9(8) [84] 45.0 7(8) 4 (5)
Test antigen: A/Yamagata (HIN1) :
<1:16 50] 48.0 6 (12 3 (6) £1:64 17] 43.0 3(18) 2{(12)
1:16-1:64 48] 47.7 5(10) 5 (10} 1:128 15 49.0 0 (0) 0 (0}
21128 20] 47.7 2 (10). 1(5) z1:256 52] 4.5 4 (8) (4)

‘ {P=0.981) (P=0.780) (P=0.891) (P=0.289) {P=0.350) (P=0.292)
Test antigen: A/Bejfing (H3NZ2)
<t:16 61] 48.1 8 (13) 8 (13) £1:64 24 407 5(21) 3{13)
1:16-1:64 51] 46.6 5 {10} 1(2) 1:128 17] 415 1(6) 0 (0)
21:128 6] 54.9 0 {0) 0 {0) 21:256 [43 48.7 1(2) 1(2)

(P=0.0486) (P=0.337) (P=0.026) (P=0.007) (F=0.011) (P=0.087)
Test antigen: B/Bangkok
<1:16 171} 47.3 8 (11) 6 (8) <1:64 [22 45.8 2(9) 2(9)
1:16-1:64 38}, 48.2 5(13) 3(8) 1:128 (26 44.8 2(8) 1{4)
=1:128 9] 50.3 0{0) 0 {0) 21:256 [38; 4.6 3(8) 1(3)
{P=0.522) {P=0.589) {P=0.489) : (P=0.918) (P=0.936) (P=0.297)

P-values in parentheses obtainad by the analysis of variance for a significant tast of three means, or by the Mantsl-extension method for a trend
test among the three categories. “Number of ILI cases and the attack rate (%} in each category; “number of subjects in each category

Table 3 Attack rates of IL1 among nonvaccinees, based on the pre-epidemic HAI antibody titer against different antigens

Pre-epidemic HAI antibody titer

Antigon <1:16 1:16 1:64 1:128 1:256 1:512 1:1024
AfYamagata 6/50 (12) 2/13 (15) 1/21 (5) 2/14 (14) 0/9 (0) 1/8 (13) 0/2 (0) 171 (100}
A/Bsijing 8/61 (13) 5/36 (14) 0/11 (0} 0/4 (0) 0/4 (0) 0/2 (0) - -
B/Bangkok 8/71 (11) 2/19 (11) 2H2 (17) 1/7 (14) 0/5 (0) 01 (0 0/3 (0}

Number of LI cases with a fever =37°C in the numerator, number of subjects in the denominator, and the attack rate (%) in parentheses
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Table 4 Odds ratios and their 95% Cls for IL, comparing lower and higher pre-epidemic HAI antibé)dy fiters against different antigens

It onset®

QOdds ratio (85% Cl)
Adjusted Fully-adjusted
Antigen; category /N (%) Crude (for antibody} (further for age)
Vaccinees only [N=84]
A/Yamagata
<£1:64 3/17 (18) 1 1 1
21:128 4/67 (6} 0.30 (0.06-1.48) 0.57 (0.10-3.29} 0.56 {0.10-3.31)
A/Baijjing
<1:64 5/24 (21) 1 1 1
>1:128 2/60 (3) 0.13 (0.02-0.73)* 0.14 (0.02-0.92)° 0.18 (0.03-1.18)°
<1:64 5/24 (21) 1 1 1 _
1:128 117 (6) 0.24 {0.03-2.25) 0.27 (0.03-2.74) 0.25 (0.02-2.68)
21:256 1/43 (2) 0.02 (0.01-0.83)° 0.10 (0.01-1.00)° 0.13 (0.01-1.51)
(Trend: P=0.026) (Trend: P=0.043) (Trend: P=0.082)
B/Bangkok
<1:64 2/22 (9) 1 1 1
>1:128 5/62 (8) 0.88 (0.16-4.89) 1.49 (0.24-9.33) 1.392 (0.21-9.22)
Both vaccinees and nonvaccinees combined [N=202]
AfYamagata
<1:64 14/115 (12) 1 1 1
21:128 6/87 (7) 0.53 (0.20-1.45) 0.80 (0.23-2.79) 0.79 (0.22-2.76)
A/Beljing
<1:64 18/136 (13) 1 1 1
21128 2/66 (3) 0.21 (0.05-0.81)° 0.14 {0.02-0.79)" 0.18 (0.03-1.09)°
<116 9/62 (15) 1 1 1
1:16-1:64 9/74 {12) 0.82 {(.30-2.20} 0.55 {(0.17-1.79) 0.49 (0.15-1.64)
21:128 2/66 (3) 0.18 (0.04-0.89)° 0.08 (0.01-0.62)° 0.10 (0.01-0.79)°
(Trend: P=0.033) (Trend: P=0.028} (Trend: P=0.038)
B/Bangkok
<1:64 15/131 (11} 1 1 1
>1:128 571 (7) 0.59 (0.20-1.69) 0.81 (0.20-3.23) 0.72 (0.17-3.10)
Vaccination status
Nonvaccinee 13/118 (1) 1 1 1 .
Vaccines 7/84 (8) 0.73 (0.28-1.93) 2.54 (0.61-10.55) 1.80 {0.40-8.12)

As for vaccinees only, the logistic model included as an explanatory variable: antibody to a given antigen for crude OR; antibody to AfYamagata
(abbreviated as “Ab-A/YGT"), Ab-A/BJN and Ab-B/BKK for adjusted OR; and Ab-A/YGT, Ab-A/BJN, Ab-B/BKK and age for fully-adjusted OR
As for vaccinees and nonvaccinees combined, the explanatory variables included were: antibody to a given antigen or vaccination status
(abbreviated to “Vac") for crude OR; Ab-A/YGT, Ab-A/BJN, Ab-B/BKK and Vac for adjusted OR; and Ab-A/YGT, Ab-A/BJN, Ab- B/BKK, Vac and

age for fully-adjusted CR
aNumber of ILI cases with a fever 237°C in the numerator, number of subjects in the denominator, and the attack rate (%} in parentheses;

2p0.05; °P<0.1

Table 5 General and methodologic problems in vaccine field triafs
with naturally occuering influenza

(1) Unpredictability of the time and intensity of the occurrence

(2) A mixed epidemic with different strains

{3} Antigenic similarlty between the vaccine strains and
epidemic viruses

{#) Antibody inducibility specific o each vaceine strain

(8) Infer-individual variation in the antibody response to vaccine

(6) Existence of already-immune individuals

{7) Indirect effect of hard immunity by vaccination on
nonvaccinees

(8) Masking effect of high vaccine-induced antibody when
ascertaining the infection by antibody rise

{9) Unequal virus exposure between the compared groups,
particularly when the epidemic scale is small

(10) Inclusion of noninfluenzal ilinesses into the outcome event
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Impact of influenza on acute cardiopulmonary hospitalizations in pregnant women.
Neuzil KM, Reed GW, Mitchel EF, Simonsen L, Griffin MR.
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MOEERE LI RO BRLERDI9ED D b 2FEITA » ILZ L FOFITIRAELR -7,
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T —X AR 5 1ERH10E 31 BETELE, Zohbhh: Mg, £ 70z,
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E:Uzﬁﬁ%%%%mﬂﬁétbuﬁ&oto%ﬁ%nﬁ—bﬂ%:gwﬁ§4ﬁybﬁ%$
THOPHLNCT HDIZfT o, BEHEIT : ¥ — A2 b —ATiE, EERYRF 4«
ZEIRGT 2T oTc, BME 3dh— FCRAFEEFRAGE, £, SEERY VU ERRETFL
EHERALL FHEREZA VNI PF— R b A VTN — X DEL VRO,

- 124 —



[#2]
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ATHDOT I F UL, TEOREBICED S THRESRTWER, AFRITENEER
TALDTHB, @A URTTRVIERIZY 7 F U ERETH1E S5, BTV
BThd, V7 FrOFHMELEZERT DL 1000 AHY 2ADABRETFHTHZ LA TE D,
@PPE ORI Y R VBTN 0T, YAV, A% 1 s ATA—AT1 v OR
EEETHL YV, 6+ HEFORENEWE, QA ArIATsFi—I e B25
B, B AIIHIEOY— R F U RF—FERNTA NI W= R B RO, ®©F4
WA B O BRSO Y 77 L A A—F L LR, Zhid, ARFEMNICL, &F
B bV TH D, OFFEOERIIEHZHICEEOEG > LOTHD, @FEFRKR
EAERDAEDIIA YV INT Yo — X LA TN P~ R BRE LT, A7
T F = R DIPRERD A L ARBRE X TS HE, FEEREIR X DICRME
Lo TWATEMELH B, QBE~DA 7 vz FOEE, U7 FroRets, AL,
2R MZoNT, & D KBERAHESLETSHS, OFFROBRAMT, F—2av ba—
WEEZR & ak— MFEEITR-2THD 2 ThD, Tz, BEMABKENI L, 1T D7
N HF—A BRI L THD, OFRWROBRRIEA v 7Nz FHEHEORIATAR
L HEL T LES AR CE R -8 TH 5, QFFE TR TRTOLHED 1%
PUF. AN UARAZEETS%BLTRA 7N HF U7 F o EREZITTNWD, TODERY
B RBEL>TWATENESRSH D, OFHELYEREHOA TN P2 LD ABED
FEFREE, 77 FUBEEA RS TOBHEL TR YR 7 Okt A% TH

oy i

HIIRsin « kB — XV 1 1974-1993 5 HBER : REMAE

BRFHFAL v ak— NEFRMBRE, 2h— M ZEHEE 25 s AOA 7T F Y
—ZRZBWT, i) R 7 EFERBTARVITES 3 oot 10,000 AHT Y 25 AWM 70
T EET AR TARTS I LiChD, EREOaAL b RKHETIE. VT UoRE
I ENEHEEL TWAR, F—FIIRITAD, BFTIRBREL TV, V7 F-H5EICE
THEREED TN T D& LEZD,
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TABLE 1. Indicators of high risk medical conditions for women aged 15-44 years enrolied in the
Tennessee Medicaid program, 19741993

- High risk Inpatient or outpatient Medication Indicatots of
group ICD-9-CM* code(s) high risk condition
Chronic candiac disease 093, 393-398, 402-404, 410-414,  Digoxin
: 416, 424425, 428--429, 440,
and 745-746
Chiranic pulmonary disease 277.0, 431-496, 500-506, ~ Beta agonists, theophylline, inhaled
515-517, and 519.9 steroids, ipratropium, cromolyn
sodium
Diabates mellitus 250 and €48.0 Insulin, oral hypoglycemic agents
Chronic renal disease £581-583, 585, and 587, and
procedure codes indigating
dialysis
Malignancy 140-199 (except 173) and 200208  Chemotharapeutic agents
Immunosuppressive disorders  042-044 and 136.3 Zidovudine, didanosine, zalcitabing,
(inctuding human immuno- azathioprine, cyclosporin,
deficiency virus infection) filgrastim, sargramostim, 260 days

of oral corticosteroids

¥ Intornafional Classification of Diseases, Ninth Revision, Clinical Modification (17}.

TABLE 2. Odds ratio* for any cardiopuimonary event
occurring during influenza season among women aged 15-44
years enrofled in the Tennessee Medicaid program, by
pregnancy status, 1974-1993

Prevalence (%)

P'gg{ﬂgcy Cases  Comtrols  ORt 95% Ctt
(n=4,369) {n=21,845)

Postpartum 4.4 7.7 1.0%

Nonpregnant 86.6 85.3 111 0.94-1.32
Week 1-7 07 1.1 1.06 0.68—1.67
Week 8-13 0.7 1.0 1.23 0.79-1.93
Week 14-20 0.9 1.2 1.44 0.97-2.15
Week 21-26 1.2 0.9 2.52 1.74-3.65
Wesk 27-31 1.3 0.9 2.62 1.82-3.76
Waek 32-36 20 1.0 3.21 2.32-4.44
Week 37-42 22 09 4.67 3.42-6.39

* Odds ratios were adjusted for all factors listed in table 3.
1 OR, odds ratio; Cl, confidence interval,
1 Referent.

TABLE 3. Odds ratio* for any cardiopulmonary event occurring during influenza season among women
aged 15-44 years enroiled in the Tennessee Medicaid program, by baseline medical conditions and
demographic factors, 1974-1993

Prevalence (%)

Characterlstic Cases Controls ORt 95% CIt
(n=4,369) (n=21845)

Any racent hospitalizationt 31.1 6,7 3.41 3.09-3.76
Chronic pulmonary diseasef 36,0 456 8.19 7.44-9.02
Chronic cardiac diseaset 2.8 1.7 3.37 2.83-4.01
Diabetes meliitust 6.0 | 1.65 1.37-1.99
Chronic renal diseaset 1.2 0.2 2.01 1.28-3.17
Malignancyt 2.4 0.7 1.92 1.42-2.58
Immunosupprassive disorders 2.9 0.4 3.38 2.43-4.72
Receipt of influenza vaccina in

previous & months 22 0.7 1.20 0.87-1.65
Age : 1.02 1.01-1.02
White ethnicity§ 68.2 46.4 1.34 1.22-1.46
Other SMSAT residencef 19.6 18.0 1.45 1.30-1.63
Rural residencef 50.2 28.2 2.15 1,85-2.36
Blind/disabled enroliment category# 354 19.8 1.37 1.26-1.50

* Odds ratios were adjusted for all factors listed in tables 2 and 3.

1 OR, odds ratio; Cl, confidence interval; SMSA, Standard Metropolitan Statistical Area.

¥ Reference catagory: those without the condition.

§ Referance category: African-American athnicity.

1 Reference category: urban residence.

# Reference category: Aid to Families with Dependent Chitdren/pregnant enroliment category.
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Arch Intern Med 1999; 159: 316-317

Influenza vaccination in bedridden patients

Fukushima T, Nakayama K, Monnma M, Sckizawa K, Sasaki H
BlXVBERBTIA VIO I F

[Z#]

AN PFLEOEMHERERPONS Y ZAZBHZBOTRR. BB, BCOKE
RIRETHD, A 7T Iz LB §0%LL EDBBIET A 65 BRI LOFEHE T TH
bd, A TN PO s F  EREAERE LRI IBARKE L BEDROAF2RFL
ELETHNDIVL SORERH D, —FH. BBHECRIT 258 RETRIEERTRPS &
BERZDLEBHHETORER, A 7L PEERCOY A2 5EB03MB, 775
MBICOWVTHERZICEFD L > RBFIC OV TIIMESA TV AR, REbIIEEEINE
B 21 AICBIT34 v I o FU 7 F o ORBRGERIIL,. ZORBELERRE L
EEA2 b —/LEE 21 ALEERA 14 AOFERLE L, HI FUEMOEY LS
fERIT 3BTV TR BRER M o7z, 11T HU 40 2L LB L s 5 RBITES
e, BREEVORTOBRETY 7 F U EREICTHHRSEONT,

[Fi]
*E 21 AXVHEH 80 L2 THY . SREMERICL DL 1 EEIEEEY
Thotk, Fr vy FI®221 A= e —AHXEHER 7 L 1R, BEKA 14
AT 30 L1 BmOREEFEE ThoT,
AN 1997 48 10 BIZ 56 ARERTR S TWS 34 L IV HF T 7 Fo ERESR
TEHEREH, KK, BR) 01 EREBCL-TEREESNWE, ~ET INF o BET
1 Bl 5 & 0.6ml %= 0 | Fh 2 A/lYamagata/32/89(H1N1), A/Wuhan/359/95(H3N2),
B/Mie/1/93 T 15pg Tho7=.
iERE  MEREILY 7 FUoEEa L 4 BRICRAohk, HIREHT 73
s EEE Lz, Uil BE 2 LT ARRLEFREL cER SN, &N
AREHT 1 102, EE2EHNLT1: 2560 T TITo7,

[ #]

SETH I EMOERALEENETO IOV 7 FUHETED AL, FLTHIH
H0 (BFER)) OFHERMEE (V7 Fo8E% L ik OFEMoLt) X33y
THERER R o7, (AYamagata/32/8% i2¥ L C= v b —A&BE 9.8 1 1.3, BHF
58+ 1.3, HEMATSET £ 1.8, P>0.20). A/Wuhan/359/95 (Z3f LTy b1 — &
#7383+ 14, BF 111 L 1.5, EEBEATE4EL 1.4, P>0.10, B/Mie/1/93 iz L T=
Pr—AEEE 7.7 £ 1.3, BF 64 1 14, HFERATAL0L 1.3, P>0.20) Thol,
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H I 5 40 2L EMFEHA L WA REBLICE S L, EFE W02 TORBETY 7 F 48
FERIC TSRS RN,

(Z£]
SEIOMETELZ D OEHFICBNTHEAL 202 W T 2 FHHEDH S EHH)
ALk, Thz V7 F  ElEEES VEBEOFUHIINY T BHERERICBITA
AL TN FORITER S L BHEH S h -,

BT AR, V=X D 19978 ATER ML

U 7 FUBR : AflYamagata/32/89(HIN1), A/Wuhan/359/95(H3N2). B/Mie/1/93

DIF DU BEARL

HHEE B EVERE 21 A, ERME v FEREE 21 A hr— LB,
FERA 14 4

MRT A > EHIFTE

FERER T IHUEMD 40 S EDBBEHOE W RICESCE B2 VDL THDEET
Do FoBBRICTHHERSR LN,
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Arch Intern Med 1999;159:1258

Benefits of influenza vaccination for bedridden patients
Fukushima T,Nakayama K,Monnma M,Sekizawa K,Sasaki H
BEEVBHICBIBA 7N YT 7 F o ERORRAK

[Z#]

A 7N OFITIIRESLHECPERCBOTEMRRATLEL TS,

BHEBELZ L SEHE BV TR, A o FOSHEELRE LTV,

I OEMHERMREN Y T, BHEOLMEESHEBRECICES L ) itho
AMBETLEATVS, FEEFEL L RHE ICRWTA 74T P FEREITE
BTHLEREINTVDEN, BEEVEFRLT I FUEERTHNE I AT,
VY, 199798 FOAFIRMBERER COBELE VEH BT, A7z FIZ KB A
BRREDESHE. TROLMESDT A TOMRBELREEZLEHECRBITI AV 7 F Ui
B LI, $%13 90 ADELE W BEDOHTA VI YD J FUEREE 30 A (F
HER 81 28%) LIEEAEE 60 A (EHIEM 7922 %), REEIRIIIEERES T 1.98
0.3 B, BMEEIZ0902027 AL V7 FUERTHLMIERAERE L (p<0.05),
FERERERIC DWW CIIIEBERER 147202 B, U7 FU8E%F 02710156 A (p <0.002)
Tholc, LBLRBL, U/ FEREEIHESA AT Pl ARBEELEE
B rkitlehrotz (p>0.10),

[Fix]

190 ADE=X D BEOHRTI0 A (FH4EHE 8L 25) X3 MMidA 7Lz ursF
v O(BERESGTE, KR, BA) © 1 EEES 19974E 10 BilfT->/, 2 bo—AE60
A (FEEER 7912 5%) 37 7 F - 3E8EE, 90 AT TOREFIZRVT 1997 ELLATIZ
A TN D I F BB IN TR ho T, ~ET IAF =V BER
A/Yamagata/32/89(HIN1), A/Wuhan/359/95(H3N2), B/Mie/1/98 ®FhFH T 18 0.5
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2HEARBGEREEZROT I ARFHML, FEEEL LS EEFEFEON T IY —ItY
T, FEBEECRRIZEMMFETH -1z, AETEBRE, ThbbEMTEOE
MIEECFBNFOBEF L CHIV ¥ 4 7 [ BMEDBE IR,

3.1997/198 ELFED A L I N L FOHM & FDOEHELXRAE L,

4 ERRBSEH I ROBKREET (ICD-9-CM) B0 EOREL & FNICEE Lo —
FEEIINE LA 7Y (ICD-9-CM= — F 480~487), TR TORM & 18D
Tk B (ICD-9-CM=— F 460, 462, 465, 466, 480~487, 490~496, 500~518)
THoT-, '

(2]

L AN FUIFZRALNIERMAMEER L (22 b — A8 T 1.98+
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0.3 Hizxt LCU 7 F-83E#F 13 0902027 B, p <0.05),
2, MERFHERIZ OV fa—ABTIR 147202 B, V7 FU8EF T 0.2720.15
B (p<0.002) Thoiz,
3. WA v 7z AL A ARREREESEDZ LiThoTe (p>0.10),
(B#]
LIETOHETERE S D BRBESITIA v I AT HicehT 3 PHERIDEN ThE 2 &
ERLE, SEOMETCIRESLICA VI BT 7 FUEr & ) SkhE ORSEm o
BRELA 7T P L5 TOMRSBEREBD ST BN THETHLZ L
DR E NI,

BET: BA, — X2 199798 v — X RiTH BB L

7 7 F 8k . AlYamagata/32/89(HIN1), A/Wuhan/359/95(H3N2), B/Mie/1/93

Uy F L EOEEE  RERAL

AERE B VEE 90 ATY 7 F-8fE# 30 AL =2 hu— A BHEERER 60 A
a7 YA o TERBITE
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L 22 TOMNRIERERD EEDZ LITBNTHEETH D,
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JAMA. 1999; 281: 908-913.

Effectiveness of influenza vaccine in health care professionals: a randomized trial.
Wilde JA, McMillan JA, Serwint J, Butta J, O'Riordan MA, Steinhoff MC
EFRNEHECBT A7V F U 2 F o OFI: « EELRAR
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VEE  EFREEECRTAA VI F T I F L OFBMCSTIE, F—2BBELRTED.,
—E L7 RITE 5 Tz,

VAN HFETREZERMEEFICBIT 28BS, BERBIUKREOED L VI BEENS, 3Mirr7
NEPD I F o OFPMERHETL L, _

VFY¥A v BAEAILRTM & “EEREERR T, 1992/93 32— X8 1994/95 3— X8t T 3
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VB : TAVBEREA Y —F 0 FHRAFETCH D, 2 >OKEE L EERHRE,

VENE  FIZEET SEREFE 264 AT, BHERBAFLER2OVLOEEA LR, 49 AN 23—
R, 28 A3 V=R BT, THFERY 28.4 5. TH%ITHHEE. 57% XM Th -7,
VA : BMEE, AV INToFT 7 FUoERHERIRBY 75 BEEET 7 F . FHRERE
D7 FrERRTT —R) EERICEESICE M, RAREICET IR, IFEAERLE,
RN, DT R, DT OB AEBI OV —X U RBRTHR ThH -T2, RITHRIT, 8
B TR B BRB I ST,

VEEFMEE . miFBEA oz Y HI 04500 ER) L SSEEE S MIRSE R A A
ZBEBIVKRE R,
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VO 7 F R 180 AH 3 A (1.7%) 25, BRI PicA A o FAEIIBICERY Lk b
HEANCRER Uie, MBI 7N W2 7 7 FraERIL, 4 7 AT FAIRDWTIE
88% (95%CI 14-99%: P=.001), - > 7 A L HFBIZ-OWTiX 89% (95%CT 14-99%; P=.03) Tih -7,
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BETAHAFHEIFFTHHOTHSD,  *FREE AT 94%EH B, B < 99.4%HE LU VE,
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(BRI EIE) 50 mARBORELE T, MITHORBICET A REITB T 55,

(BRAEHE) A 7N oYU 7F IR T AT UAR —BOH 2%, SR 7 F 27 L
NX—=DHLE, HIRLTWAE, A 7L VRIRPEICESHELZELD Y R OEVERSET
5%,
VHEF A o AREE : TR X EBEA L _EEREBRR (NEM), A v I7ALF U rF i
77 0—8 (1992 & ERERE T 7 F 1, 1993 & : HRERET 7 Fo . 1994 4F ; AFRAHE)
REERE, HHAT. BE 1 - B, WITHR TS 1 - BAR0S 3EERN, H Hicko A > 7ar
PR M FEACRE,

D7 FoEE3 AROFEERLHE, WITHED. BEMSERREC D W TERESCTER L.
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(PP 2R R) &M, B, FEEROI L 2ERUEN 2 A ES S, LOHE,

(FEBE LS FER SRR AR) FERSMERTZAE F T, BENH S, 0RE (MRAEDHOEEIIRE).
(FEMEE) FATHR I, REs MEFANGEHR T 2 &,

(BIREFHETEE) MEesEBER T2 Ak, BEEAS ERIIERYE TS A, BRICE 2 XEH
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VAR B4, EOBERRBICHEERENFLEEABCRVFT R, 2HORER
intention-to-treat analysis (223 & | FE/AUEIIER 5% CHRE., Hl MixrEdbezk e,
[#ER]

VHIERBOWEYE . 4 7 PU 7F R L MBBICELRDT (R1538),

VIOIF Lt —nif TR BNFICONTHEEERZRE, IFFHT—F BIEGRIT 99.4%,

USRS BRERTIE., BERCIAAESLNRER TR LFITEL,

AHSNDIZ 3 VAt Bid 2 o — X BWWTHAT LA, AHINDI S Sl Ehd, #iT
BR& D7 FUBRiE, 1993794 Xl BT BEFICE T, 1992/93 35 318 1994/95 3 — X BN T
TESNICEE (F228).

VR : U7 FUREEL, AHINT 5%, B T 40%,

07 FUHHEZ, ACIBNIZH L 88% (95%CI47-97%, P=.001), B iZ® L 89% (95%CI14-99%,
P=02) (E&3&MW),

A VTN PRI, EEEE T 2.3%, IEEREE T 1.5%, AREORREL, piFEEEE
D 15%Rt L, BIEFEERESE T 13.6%.

HBEE 179 AW, A 70 WAZHIBOMBERZEHCIX, 2o fF LR L
T, BEEMEDERIFREEZE LD AOFEREL (58%H 14%., P<.001), HEVE{E S FRFIELL
BT 5HEHHR A EL (167 B 0.20 H.,P<001), FHRE B RH-72(0.67 Hx0.14 B P<.001),
FRRIZBT S TREEEOMRIER) O, MIFZHA w7z Fioshd HERE 58%., BEEIX
86%., BHMTEL 37%.,

BB OIRBEEBIUCREORBRLEE, A 7NV WU 7 F U EEREOE S B BEELY
LEN SN, WTRLRHAENICER TR, T,

[B£)

EEEEEETNSRIZ. EFRTA3 VAV TERLE. MOEEAIL_Esmitgxg L Ebh s,

ERFFEOREE 100 AH7= Y ORE B EIE. Nichol 5®HZE (N Eng J Med 1995; 333: 883-893, Ak
A—BBEELERSRLE LAV INZ oI I F o OBRICET AHE) TOREOHIHD 1 (41
B/100 A%t 122 B/100 A, EREEZFZERE M) ERGREZHA L THOTHOREL D27 B0),
LA L. ABF3E L Nichol 50X, V7 F L ORBREERE/ DR, B, FFREBERIIITS
U7 FoaEMN (BREZDENOLOEZRILERT) KBWTELE, AL, RHFFEOREEIRERII
TBUIFUERMRIFEE TR0 T, ELICKBELAMETCOFDHERIENLE,

AT D, FIFECEROFETRFRIZEN 2V EVIERL., BFEOY 7 F U EES T,
T, EEEEDL, HER~OFERBICBL T HTRETHD,

(FFROER) (1) MEFORBELZER L CORBEFRHETERNA V7L FRER NS, (2)
HEAREDOKBLSIIBBREOMEETHY . B CRVERESEELHERL LEEATIE, Bio
FEREEREHAL Ly, (3) F % U —F— —HEORBIEE LARET YA - Tidievy,

BT, YAy KERATFET OHEERR, 1992193 — X ~1994/95 L — X,

WATER, D7 F Rk, FOEEER F:1993/94 L — X 4%, U 75 8k & FRITER DS BIFIZ &8, 1992/93
B E R 1994/95 — X ik, RSk,

MBREM (F)  BROEREESE (BHEES 75%), WIT VA o EEAATHE _EEMRELE:
PR, FEFER A TN VT I FoRHEG, AT 88%. BAEITHE 89%,

BEOa A b TRB BEBEHEETEMT L. BoErBERTESLEAS,
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Table t. Influenza Vaccine Study Subject Characteristics*

1992-1993 1993-1994 1994-1995
i LT 11
influenza  Meningococcal Influenza  Pneumococcal Influenza Saline
Vaccine Vaccinet Vaccine Vaccinet Vaccine Placebot
{n=52) {n = 50) P {n =51) {n = 52} P {n=78) {n=79) P
Age,mean (3D),y  28.4(2.6) 28.9 (2.8) 28 28028 28.3 (3.3) 80 300(5.1) 30.8 (5.9} 41
Male sex 52 50 >89 33 46 .60 33 44 25
Prior year influenza 42 32 38 37 44 .60 45 49 74
immunization
Cuyrert srooker 2 4 .61 4 2 62 3 5 68
Children at home 8 iB 21 8 17 .25 19 20 >.09

*Dalz are presented as percentages excapt where noted otherwise.
$Control vaccines used for each winter season.

Flgure. Influenza Vacdine Study Profile

Total Volunteers Ervolled; 264
Orie Season Only: 191
Two Seasons: 49
Ttwee Seascns: 24
Person-Winters: 361

l

Randomized

influenza Vaceing Control Vaccine
Recipients: 181 Recipients: 180

Ll

Sercéogic Follow-up

First Blood Sample at Time of
Vaccination: October and Novernber
Second Biood Sample: November
&nd December

Trird Blood Sample Alter Influerza
Epidernic: Peried: Apri and May

P

Clinical Follow-1p
Telephons Calt Each Week Curing

Influenza Epldernic Period
Clinical Folow-ugr Clinical Folow-up
Completed: 181 Completed: 180
Serologic Follow-up Semlogic Follow-up
Completed: 180 Completed: 179

Table 2. Characteristics of Study Vaccines and Epidemic Influenza Viruses (1992-1995)

Proportion of
Epidemic Influenza Vaccine Circulating Influenza Predominant
Season Composition* Type/Subtype, %t Influenza Strain*t
1992-1983 A/Texas/36/91HIN1} 1 A/Texas/36/31
A/Beijing/353/89(H3N2) - 30 A/Beijing/32/92
B/Panama/f45/90 69 B/Panama/45/90
1993-1994 AfTexas/36/91 H1IN1) 0 AfMexas/36/91
A/Beifing/32/92(HIN2) 98 A/Beijing/32/92
. B/Panama/45/90 2 B/Panama/45/90
1804-1905 AlTexas/36/91HINT) 1 A/Texas 36/91
A/Shangdong/9/93(H3N2) 61 A/Shangdong/0%93f
" AdJohnannesburgh/33/941
B/Panama/45/90 38 B/Panama/45/30§

B/Befjing/184/93§

*Data are presented as type/geographic orignviaboratory strain number/and year of isolation. Control vaccines were
meningococaal vaceine in 1992-1593, pneumococcal vaccine in 1993-1994, and saline placebe in 1994-1905,
1Data reported to Centers for Disease Control and Prevention from south Atlentic region, (N. Cox, MD, personal com-

munication, 1998).
Sidy-four percent of the strains were A/Shangdong/09/93, and 36% were AlJohannesburgh/33/94,
§Twenty-five percent of the strains were B/Panama’45/90, and 76% were B/Beijng/184/93.

Tabtle 3. Influenza Infection During Annua! Epidemics, 1992-1995*

Influenza A{H3N2), No. (%)} Influenza B, No. (%)
i 1 [ 1
Year of Study Influenza Vaccine Control Influenza Vaccine Control
1902-1993 2/52 (3.9 10s50 {20) 0/52 (Q) 4/50 (8}
1993-1994 0/51 {0} 4/52 (7.1) 0/51 {0) /52 ()
1994-1905 /77 {O) 2/77 (2.6 177 (1.3} 5/77 {6.5)
Yotal 1992-1995 2/180 (1.1) 16/179 (8.9) 1/180 (0.6) 9/179 (5.0)

*A d-fold rise in hemagghatination-Inhibiting—antibody titer to relevant epidemic influenza A(H3MNZ) or influenza B strains,
batween November and Decembar and March and April,
tOne of the control subjects seroconverted to both influenza A and infuenza B in the 1992-1993 season.
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JAMA 1999; 282: 137-144

Effectiveness of live, attenuated intranasal influenza virus vaccine in healthy, working adults:
a randomized controlled trial.

Nichol KL, Mendelman PM, Mallon KP, Jackson LA, Gorse GJ, Belshe RB, Glezen WP, Wittes dJ.
R RACBIT 38EICA 72 I 7 FURARSOPE | EIES A RAR,

[Z#]

B A VTN F AR BEABICRESIETHRROERERT, T NTOERRFICRENT
FEBICLBZBESITHEML T A, BY  ERERALBT S 7NV FRESIUA 7
AT PR L B REE ~NVR S THAZELT 0, RBJEIC LD 3 MHH A TAT L FU
F o (LALY) DEEM E S RA BT 5, 5 : 199749 A-984F 3 AREFEAL_EERY 7 AR
RAREEM, T KENO 13 ik e OERRR T 7 v, sE K, —RTHES GEE L 18-64
FE TORBERS A 4561 A, A 1997 FERKIZ, BN & 25 | OB TEIEZICE D AT, LAIV(n=3041)
H L7 7 4 (0=1520) 2B E®|E L, TERINER : 1 7> o PRERR XUeRTHRT
HEMEE S, BERRS, RAN LSERBORE, RERE, ~AFTHR, BLUFESR, B
B 7N WRENIC | B EOBMERIC - T BB LAV D 7 F 8, 77 RBETIRE
METh o7 (T 7 F 8 13.2%vs 75 EHREE 14. 6% ;P=0.19), L7 L, EEFWMERELR (18. 8% ; 95%
1Z4EXR 7. 4-28. 8%), 72 HTNC R BvE F R ER R (23, 6%iF, O5HEMIK 12. 7-33.2%) i%, UV 7 7~ 1
WL OFBRRY U, £/, V7 FUBESA N o WIBREDORE H #T (BAER B 22, 0%5THE
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Fgure 1. Triaf Profile

" Rasctogerdcity Cards: -
Rafumed, ns2085:68,2%) .
ot Flaturmied, nsi56 {1.8%)

" Completed, n=2983{57,4%- -

(3%

Dig the days 0-28 safaty phase of the tal, 3 participarts (2 in vaceine 10,0791 and 1 tn placebo
group [0.07 %)) withdrew because of adverss events, The 2 events armngm red;‘i:nng wlr‘: f‘ hospl-
tallzation for Crohn disease and an accdental drowning complicated by acute slechol intaxication. The event
in & placebo recipietst was related to psychiatic liness not requiring hospitalization. None of thesa svents was
Judged to be related to receipt of the study treatment by the biinded study Investigaters. An additional 15
participants (10 In vacclng group (0391 and 5 in placebo group [0.3%1) efther withdraw vol o were
mneo::g;ll:t. Shtynine vacena reciplents (2.3%}) end 31 placebo ents (2.0%) wars lost to follow-up
e ST ety e iy e o
of . hot retum ymptom cards
follow-up, LATV [ndicates live attenuated infiicenza vis. Rl we e fostto

Table 1. Characteristics of Study Particlpants*

Vagccine Group ’ Placeba Group
{n = 3041) (n = 1520}

Aga, mean [S50) angal, v 38,3 [10.2) [18-66]t 38.2 (10,0) [18-65}t
Sex, female 1664 {54.7) 826 (54.3)
Racedathriclty .

Write 2678 (84.10 1268 {53.6}

Black 202 (9,6) 168 {10.6)

Asfan 89 2.3) . 3825}

Hispanlc . } " 682.9) 32 (2.1}

Native Amexican- 10 0.3) C310.2)

Other . - 2610.8) 12{0.8)
Highast level of aducation

Up to 12th greda, ro diploma - s0p.0) . 30 (2.0)

High schoot graduate 500 {16.7} 207 (10.5)

Soma college or assoclate’s degres 1008 {33.2) 408 (32.6)

Bachelor's degree 944 [31.0) . 435(2R.6)

Advanced da mester's, f ’

tsm f( ; 520(17.1) . 7 231 {t ?'.2)
Other . . 0} - 1{0.7) -

-Pz.tahrmdahmmﬁm.oqhmpmmladmmhmmqumm» od,
FThrea eubjects wers 84 yoar okl et ervoliment but Were 65 years when the study bagan, m

Flgure 2. Proporion of Study Participants Reporting 1-or More Days of Symptoms During
the 7 Days Followlng Vactination

b I e

| B pracebo

Feve  Fuy  Bors | Cough  Hosdsche  Musch  Ole  TuwdWeek
Nose Throat Aches

Asterlsks Indieate symptoms for which the rate among vacdne reciplents was significantly higher than ameng
placebo rl:dplemmﬁl the upper imits of the 95% confldence Intarvals for the differences including or ex-
ceeding 10% (see “Methods~ section bf text). The rates of the other symptoms q the
groups. Fever was defined as an oral tepieralura of mare than 37.8°C.

Flgure 3. Weekly Influenza Survelllance for the 1997-1998 Influenza Season

200
R000Y S atorel Sorveliance
S8 A unknowr keolatss r
| | o s ens L oof
1800 .
g - Study Ste Survelfancs
1| == Tota N, ot btates g
g o0 g
1200
L i
i " §
¥ ] %
£ wok 0 g
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0 3 . G 11 3 %6 47 18
1a07 .

Shown on the y-1 axls, with the bars, ars the nuritbers of positive influenza typs A lsolatas reported to the
Centers'iorblsgasa-Comd and Prevention, Atlants, Ga, by the World Health Orgenization coflaborating [abo-
ratortes In the United States (adapted from reference 22). Shotn on the y-2 axis, with the ine, are the nurm-
bers of positive Influenza A [solates by the study sita | o5, Fower thah 1% of all influenza
isolates during the 1997-1998 season wers infiuenza type B lsolatas and wers therefore omitted fromthe graph,
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Table 2. Numbers and Rates of Outcomes Duting Peak Cutbreak Periods*

Vaceine Group Placebo Group
" Yotal Rate per Total Rate per
Outcomes, 1000 Parsons  Outcomes, 1000 Persons Reduction
No. pear 7-Waek No, per 7-Week in Rates, % P
(n = 2833} Qutbraak Petiod (n = 1420) Quthreak Period {95% 1) Valus
Febrile liness
liness eplsodes, No. 408 1561.3 226 168,1 10.0{-2.1 t0 20.7 .10
lness, d 3188 1188.0 2063 1641.2 220111106324 <001
Work missed becauss of linass, d 465 173.3 267 100.5 13.1 (-0.9 to 25.2) 07
Atleast 1 health care provider vislt, d 118 44.0 69 51.6 14.7 {(-0.3 to 27.5) 08
Taking antibiotics, d 525 195.6 459 3429 429(33,11051.3) <001
Taking over-the-countsr mecdications, d 1548 " B76.9 1007 7523 23.3(12.0t0332) <.001
Severe febrile illness
lineas eplsodes, No. 208 111.0 183 . 1367 18.8 (7.4 t0 28,8 002
liness, d 2740 1021.1 1880 1404.5 27.3{16.7t1036.5) <001
Work missed becausse of liness, d 415 164.6 262 188.3 17.8{4.3 {0 20.5) 01
At least 1 health care provider visit, d 101 376 R 50.1 248(11.610361) <.001
Taking anfiblotics, d 462 172.2 436 3250 47.0{37.861054.0) <.001
Taking over-the-counter medications, d 1358 506.1 035 698.6 27.6(16.51037,1) <.001
Febrlle upper raspiratory tract Hiness, d :
finess eplgodes, d 248 92.4 162 1240 23.68(12.71033.0) <001
finess 2350 876.7 1659 1164.7 248(1361034.7) <001
Work missed becauss of liness 287 107.0 200 140.4 28.4(16.31038.8) <001
Atlsast 1 healih care provider visit 64 23.8 &4 40.3 40.9 (30,110 60.0)  <.001
Teking antiblotics 376 140.1 342 2656 45.2 (3b.2t10 53.6)  <.001
_ Taking over-the-counter medications 1186 442.0 822 614.1 28.0(1681037.7) <.001

*Data shown are event rates per TDOOaubiecmNr?waekparbd Among vacclne reciplents, 2633 participarts provided nformetion for 134 dmpwﬂc!pw\tdays.mnmg p!aoe

taciplants, 1420 participants

{7 weeke per outbreak x(moo peraong}, Cl

brassa&partlclpm daya 'I‘m retes were calculated aa folbws rate = (countaltotal participant days) x
| Indicates cordidence Int ol

clays pat weakj X

7
period) rval. Paak outbreak perlode were defined for each elte aceording fo the algorithm described In
the “Msthods® eaction of the text. See 'Meﬂwds section for definitions of mnaea caiegoﬁee

T T AT T ST T =TSmO T S S e —— =
TYable 3. Numbers and Rates of Qutcomes During the Total Outbreak Period*

Vaccine Group Placebo Group
I 1
Total Rate per Tatal Rate pe :
Outcomes, 1000 Parsons Outcomas. 1000 Persons Reduction
No, per 14-Woek - par 14-Week In Aates, % P
{n=2874  OutbreakPericd Inw= 1433) Outbreak Period (95% G Value

Febriie finess

iness eplsodas, No, 781 276.6 412 3025 8.6(-2.010 18.0) g1

lMness, o - 8020 2651.3 3886 2853,1 10,6 (-0.7 to0 20,8) o7

Work missed because of fness, d 812 202.0 484 356.3 16.9 (3.9 to 26.4): Ly

Atleast 1 health care provider vialt, d 213 784 128 84,0 16.5 (3.2 10 28.0); 02

Taking antiblotics, d 1037 381.8 723 530.8 28.1(16.61038.0) <001

Taking over-the-countar medications, d 3163 1164.6 1846 13563 144 (2.7 10 24.1) 02
Sevare febiile liness

Hiness episodas, No. 543 190.9 326 2393 16.5 (6.2 to 25.6) 002

finess, d 5045 2180.0 3473 2540.0 14.2 (2.8 10 24.2). Q02

Work missed because of linaes, d 717 264.0 454 833.3 20.8 (9.2 10 30.9) <001

Atisast 1 health care provider visit, d 191 70.3 124 81.0 22.8(10.31033.4) <.001

Taking antiblotics, d 957 362.4 684 502.2 208(1851030.8) <001

Taking over-the-counter medlications, d 2757 10152 1681 1234.2 17.7 841 27.7) 003
Febris upper re ratory tract llness )

liness episodes, N 472 - 173.8 285 200.2 16.9 (8.5 to 26.2) .002

liness, d 5047 1858.4 2873 2109.4 11.9 (<01 to 22.4) .05

Work missed bacause of iness, d B30 165,1 365 268.0 27.2{161136.8) <001

Atleast 1 health care provider vislt, d 142 £2.3 .98 72.0 271 3(1621t037.7) <001

Taking antiblotics, d 703 202.0 553 408.0 28.1 (160t0384) <001

Taking over-the-countsr medications, o 23456 B63.4 1483 1088.8 20.7 (9.7 10 30.4) <001
*Data shown & evert rates per 1000 eublecte par 14~weak mnbmakpethd Areng vaccine teciplents, 2874 participents provided information for 266154 pa:ﬁolpsmt

placabo reciplents, 1433

days par wfeggéx {14 wesks permbmak petiod) desi

“Methodie™ section of text for

for 133480

perticipant days. The retes wem calculated
000 persone). Gl Indicates confidence Jnterval. The tota) cutbreak
rilions of diness cedeg

s follows: rate = (counta/total particy
period extendec! irom Deoembor 14, 1997 th g
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