The Pediatric Infectious Disease Journal ® Volume 30, Number 5, May 2011

Complete AV Block and Varicella

ICD-9-CM codes and not laboratory testing for identifying the
outcome of interest.

In conclusion, congenital malformations contribute to the
risk and severity of RSV LRTI. Larger studies should be done to
more closely analyze these subgroups.
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COMPLETE ATRIOVENTRICULAR BLOCK AS A
COMPLICATION OF VARICELLA IN CHILDREN
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Abstract: ‘Although varicella is a benign and self-limited disease in
children, serious complications can occur. We herein report a case of a
15-month-old boy who required a permanent pacemaker because of com-
plete atrioventricular block as a complication of varicella. Universal
vaccination is warranted to prevent such a potentially fatal complication in
Japan where varicella is still endemic.
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Ithough most children with varicella recover from the disease

uneventfully, serious complications can sometimes occur.
Myocarditis is one of the most critical complications of varicella,
and it is associated with common viral infections in children,
including coxsackie virus, Epstein-Barr virus, respiratory syncytial
virus, mumps virus, etc.' In the present study, we report the case
of a 15-month-old boy who developed complete atrioventricular
block (CAVB) without myocarditis and required a permanent
pacemaker as a complication of varicella.

CASE REPORT

A previously healthy 15-month-old boy developed fever up
to 38.5°C and several vesicular lesions on his abdomen 1 day
before admission. Significant bradycardia (heart rate, 50 beats/
min) was noted on physical examination at his primary care
doctor’s office, and he was immediately transferred to our pediatric
intensive care unit for further evaluation and treatment. He had no
significant medical or family history related to heart diseases. His
recent visit at our hospital was 1 month before admission when he
was diagnosed with a febrile seizure and required hospitalization
for 2 days, with a normal heart rate and blood pressure during the
entire hospitalization. His immunizations were up to date accord-
ing to the Japanese National Immunization Program (NIP), but he
had not received the varicella vaccine because it had not been
included in the NIP. He had no history -of varicella. Of note, his
mother had: developed vesicular lesions at her right Th2 der-
matome and was diagnosed of having herpes zoster 2 weeks before
the onset of his disease, and he had experienced close contact with
her through breast-feeding.

On admission, his vital signs were as follows: heart rate,
45/min; respiratory rate, 26/min; body temperature, 36.5°C; and
blood pressure, 96/42 mm Hg. His general appearance was good
without acute distress. Physical examination was significant for
several vesicular lesions over his abdomen. No heart murmur was
audible, and S; and S, were normal. Laboratory findings were
within normal ranges; the creatine phosphokinase level was 40
IU/L (normal range, 57-197 IU/L) and the troponin-T level was
<0.] pg/mbL (normal range, <0.1 ug/mL). A chest radiograph
showed a normal heart silhouette without cardiomegaly. An electro-
cardiogram was significant for third-degree heart block. An echocar-
diogram demonstrated normal cardiac contraction (ejection fraction,
62%; normal range, 60%-70%) without pericardial effusion.

The diagnosis of varicella was confirmed by characteristics
of the skin lesions and a history of close contact with his mother
having herpes zoster. It was also confirmed by the real-time
polymerase chain reaction, demonstrating positivity for varicella
zoster virus (VZV) DNA in serum. Intravenous acyclovir was
started (30 mg/kg/d, every 8 hours), and a temporal transvenous
pacing system was placed when the diagnosis of CAVB was made.
The vesicular lesions with different stages progressed in his trunk
within a few days. On day 10 of hospitalization, he started to have
his own heart beat, and subsequently the pacing system was
removed. Intravenous acyclovir was continued for 10 days. How-
ever, he started to have CAVB after the removal of the pacing
system, and eventually a permanent pacemaker was replaced on
day 12. The patient was subsequently discharged on day 28.

DISCUSSION

CAVB is a very rare medical condition in children, but it is
a fatal condition that is frequently associated with sudden death or
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TABLE 1. A Summary of Treatment and Clinical Outcomes of Atrioventricular Block Complicated With Varicella

Infection
CK on CK-MB Cardiomegaly Requirement of
Authors ?g‘? Sex L?;E)F Admission Fraction on Chest ECG  Myocarditis r{%i?‘:‘gigs Permanent
I ¢ (IU/L) (%) X-Ray Pacemaker
Rich and McErlean® 6 F NA 1726 14 - CAVB + Acyclovir 1500 mg/m?d No
(unknown)
Ettedgui et al® 1 M 35 N/A N/A + CAVB + Acyclovir 15 mg/kg/d Yes
q8h(7d)
Nurnberg et al™ 9 M NA 21 N/A - SAVB - —_— No
Current report 1 M 62 40 10 - CAVB - Acyclovir 30 mg/kg/d Yes

q8 h (10 d)

*Article in German.

LVEF indicates left ventricular ejection fraction; CK, creatine phosphokinase; CK-MB, creatine phosphokinase-myocardial band; ECG, electrocardiogram; CAVEB, complete

atrioventricular block; SAVB, second degree atrioventricular block; N/A, not available.

near death, and therefore requires urgent evaluation and manage-
ment. It is usually acquired congenitally or postsurgically, and
rarely recognized as a complication of myocarditis associated with
various infections.'~

Information regarding the etiologies of myocarditis in
children is lacking. One study tried to evaluate the etiologies of
myocarditis in 40 children with CAVB?; however, the causes
were confirmed in only 12 cases (30%); coxsackie B virus (n =
4), respiratory syncytial virus (n 2), Mycoplasma pneu-
moniae (n = 2),and VZV (n = 1). Among all cases, 11 patients
(28%) required a permanent pacemaker and 2 patients (5%)
died. Persistent CAVB >1 week was associated with the need
for a permanent pacemaker. Furthermore, there are limited data
describing myocarditis complicated with varicella. Waagner
and Murphy reviewed 18 children with myocarditis complicated
with varicella.* Although no CAVB was reported, 7 (39%)
patients died, 1 (6%) patient experienced persistent cardiac
failure, and 2 (11%) patients required a permanent pacemaker,
thus demonstrating the poor prognosis of this disease. CAVB
associated with acute myocarditis as a complication of varicella
has been reported in the previous literature®” (Table 1); how-
ever, to our knowledge, there have been no reports in the
English literature regarding CAVB without myocarditis com-
plicated with either varicella or other viral infections.

In the current case, the cardiac muscle enzyme levels remained
within the normal range, demonstrating no signs of myocarditis. The
most probable pathologic mechanism leading to heart block is inflam-
matory cell infiltration by varicella in the atrioventricular node and/or
bundle of His because VZV is known to be a neurotropic virus;
however, it is unclear whether direct infection of the virus into the
node and/or bundle of His or a viral-induced immunologic process is
responsible for the inflammation.

Acyclovir is the treatment of choice for children with
complicated varicella; however, the use of acyclovir has a limited
window of opportunity to affect the clinical outcome of VZV
infection. Successful acyclovir therapy for myocarditis and CAVB
associated with varicella has been reported®; however, there is still
no definitive evidence that acyclovir treatment improves the dis-
ease course of varicella-associated CAVB.

Given that treatment options are limited and the efficacy is
unknown for the serious disease complications, prevention is the
key to avoid the complications of varicella. The varicella vaccine
was developed in Japan in 1985% and its efficacy has been proven
in many countries.” Unfortunately, the overall vaccine coverage
rate for varicella is only 32% in Japan, because the varicella
vaccine is not in the NIP and is classified as a voluntary vaccine,
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for which caregivers are required to pay out-of-pocket up to US
$70 for each injection. In addition, outbreaks of varicella in tertiary
hospitals in Japan have been a significant issue, requiring several
interventions, including antiviral and immunoglobulin therapy for
immunocompromised hosts, vaccinations of the susceptible ex-
posed patients, ward closure, and a significant loss of hospital
income.’® The addition of the varicella vaccine in the NIP is the
only way to prevent such a serious complication of varicella in
Japan, where varicella is still endemic.
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Letters to the Editor

Bacteraemia associated with intravascular catheter
colonisation with Staphylococcus aureus in
children™

Madam,

A recent study in adults showed that patients with Staphylococcus
aureus colonisation of an intravascular catheter but without bacter-
aemia, less than 24 h after the catheter removal, had a 14% chance
of developing subsequent S. aureus bacteraemia (SAB).! Without
administering effective therapy, the rate of subsequent SAB increases
to 24%. Based on this study, the Infectious Disease Society of America
guidelines recommended that patients whose catheter tip grows
S. aureus but whose simultaneous blood- cultures have negative
results should receive a course of anti-staphylococcal ‘antibiotics
for five to seven days.* Because S. aureus infection is known to be
a leading cause of bacteraemia and is associated with severe
morbidity and mortality in hospitalised children® and no previous
study had examined the incidence of subsequent SAB in paediatric
populations, we investigated the incidence of subsequent SAB, and
examined the clinical outcomes of positive catheter tip cultures for
S. aureus without documented bacteraemia in children.

Children with S. aureus cultured from-a catheter tip during the
period March 2002 to February 2009 were identified in the data-
base at the National Center for Child Health and Development,
Tokyo. From the database, it was determined whether blood
cultures had been performed for the patients in the 24 h before
or after intravenous catheter removal and whether the patients
had any blood cultures positive for S, aureus during the six months
after the catheter removal. Patients with blood cultures that were
positive for S. aureus during the period from 48 h before to 24 h
after the intravenous catheter removal were excluded from the
analysis. The patient’s clinical characteristics were retrospectively
extracted from the medical records. Subsequent SAB was defined
when the following conditions were met: (i) the catheter tip culture
was positive for S. aureus; (ii) simultaneous blood culture was nega-
tive; (iii) blood culture was positive for S. aureus >24 h after cath-
eter removal, (iv) anti-staphylococcal antibiotic sensitivities
between the catheter tip culture and blood culture were the
same.! The appropriate treatrnent was defined as any therapy to
which the cultured S. aureus strain was susceptible and treatment
was started <24 h after removal of the catheter and continued for
a minimum of three days.! The Mann-Whitney test and the Fisher’s
exact test were used for statistical analyses.

During the 84-month period, 1675784 (3%) patients had catheter
tip cultures that were positive for S. aureus. Among them, 92/167
(55%) had simultaneous blood cultures examined. A total of 38/92
(41%) of these patients with positive catheter tip cultures for
S. aureus had negative simultaneous blood cultures for S. aureus,
including 30 with venous catheters (central venous catheter; CVC

* This study was presented in part at the 47th Infectious Disease Society of
America Annual Meeting, Philadelphia, PA, October, 2008.

or peripherally inserted central catheter; PICC) and eight with arte-
rial catheters. We found that 4/38 (11%) patients met the definition
of subsequent SAB, and all four of these patients were neonates
and infants. The baseline clinical characteristics of two groups
(patients with or without subsequent SAB) were summarised in
Table 1. The patients who had positive catheter tip cultures for
S. aureus who developed subsequent SAB developed the bacteraemia
within 34 days of the catheter removal. Patients who developed
subsequent SAB were younger and had a higher rate of extremely
low birth weight (ELBW) than those without subsequent SAB, but
they did not differ significantly. Of the four patients with subsequent
SAB, all patients were neonates and infants; two patients were ELBW
infants aged less than a week, other patients were an eight-month-
old female who underwent live-donor liver transplantation for
biliary atresia (postoperative day 61) and the other was a seven-
month-old male with methylmalonic academia. Except in the last
case, meticillin-resistant S. aureus (MRSA) was identified from cultures
and they eventually died despite appropriate antibiotic therapy. The
relationship between subsequent SAB and the high mortality rate in
patients with MRSA was inconclusive because the number of cases
was small and they had significant underlying medical conditions.
Intravenous catheter tip colonisation with S. aureus has been
considered as a risk factor for bacteraemia. In a previous study,
a catheter tip culture positive for S. aureus was strongly associated
with bacteraemia.* Other studies reported that appropriate anti-
biotic therapy for patients with a catheter tip culture positive for
S. aureus can reduce the incidence of subsequent SAB.!¢ In the
current study, colonisation of the intravenous catheter with
S. aureus was associated with an 11% incidence of subsequent bac-
teraemic complications, and these complications occurred more
frequently in patients in the younger age group (0-11 months)

Table I
Patients’ characteristics
Variables Patients without Patients with P-value
subsequent SAB  subsequent SAB
(N=234) (N=4)
Age, median months (range) 10 (0-119) 3.5(0-8) NS
Male (%) 22 (65%) 2 (50%) NS
Comorbid conditions
Gastrointestinal diseases 4(12%) 0 (0%)
Post-surgical status 13 (38%) 1(25%) NS
ELBW infants 5(15%) 2 (50%)
Others 12 (35%) 1(25%)
Duration of i.v. catheter, 7{3-212) 6 (5-18) NS
median days (range)
Purpose of i.v. catheter
Total parenteral nutrition 15 (44%) 2 (50%)
Inotropic therapy 11 (32%) 2 (50%) NS
Arterial line 8 (24%) 0 (0%)
Immunosuppressive therapy 4{12%) 1(25%) NS
Systemic corticosteroid use 4(12%) 1(25%) NS
Appropriate antibiotic 19 (56%) 3(75%) NS
treatment
Death 5 (15%) 3(75%) 0.02

SAB, Staphylococcus aureus bacteraemia; ELBW, extremely low birth weight; iv.,
intravenous; NS, not significant.
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than the older age group (12-119 months) (17% vs 0%). The inci-
dence of subsequent SAB in children was similar to that reported
in a study of adults (11% vs 14%);" however, our study showed

that subsequent SAB was more common in neonates-and infants.

Larger prospective studies are needed to determine the optimal
treatment strategy for children who demonstrate S. aureus coloni-
sation in the intravascular catheter without bacteraemia.
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Single dose antibiotic prophylaxis for patients who
undergo hip fracture surgery

Madam,

We read with interest the recent audit by Bigsby et al., which
highlights the importance of communication of guidelines within
a department.! In our own practice we report similar findings,
but achieved higher compliance with our single dose regimen. In
keeping with national guidelines, we use single dose prophylactic
antibiotics for hip fracture surgery in our department.” Specifically,

we use intravenous cefuroxime 1.5 g and teicoplanin. 400 mg on
induction of anaesthesia. In penicillin-allergic patients and patients
with a previous history of Clostridium difficile-associated diarrhoea
(CDAD) we omit cefuroxime.

The clinical notes and medication charts were audited prospec-
tively for 50 consecutive patients admitted with hip fracture to the
University Hospital of Wales from 4 August 2010. For each patient

we recorded the type of antibiotic used, route. of administration

and number of doses administered against our local hospital guide-
line. Twelve patients were male and 38 were fernale of mean age 84
years (range: 60-100 years). The majority of patients (78%) were
treated with hemiarthroplasty or sliding hip screw. The remainder
had cannulated screws or pertrochanteric nailing. In all, 96% of
patients received induction antibiotics in accordance with hospital
guidance (Figure 1). Two patients received a reduced dose of cefur-
oxime and one patient received an additional dose: of teicoplanin
400 mg for undocumented reasons.

In addition to increased patient morbidity, surgical site mfectnons
increase hospital stay by 6.5 days and cost in excess of £3000 extra per

‘patient, so must be avoided. Antibiotic prophylaxis for patients who
undergo hip fracture surgery, reduces the. incidence of deep and

superficial wound infection; from 10.40% in the no-antibiotic group

© 10 5.39% (NNT 20) with antibiotic.* Evidence suggests that there is

no difference in the rate of deep or superficial wound. infection
when using singie dose prophylaxis compared to multiple doses.?

‘We administer antibiotics on induction because the lowest risk of

surgical wound infection is. achieved When the antibiotic is adminis-
tered within 30 min prior to incision.” This allows time for blood and
bone levels to reach minimum inhibitory concentration.” Teicoplanin

 is.used to target meticillin-resistant Staphylococcus aureus: Compli-
~ance with this regime in our department was hxgher than other
regimes described in previous studies (96% vs 75. 8%).! As suggested

by previous authors, we expect that this is due to good communica-

tion ofthe gu1delme within the department, as it is printed on our hip
fracture proforma.| We also suggest that it is due to the simplicity of

the guideline. Apart from high compliance, our regime has several
benefits when compared to multiple dose prophylaxis. Single dose
antibiotic prophylaxis reduces the risk of: adverse -reactions and
econornic - costs. of antibiotic and' nursing  time compared . with
multiple doses.? It has also been shown that CDAD rates can be
reduced by changing prophylactic antibiotic regimens from three
doses to one dose of cefuroxime (4.2% to 1.6%).° Patients who sustain
hip fracture are at particular risk of this because the majority are aged
>65 years, which is a risk factor for the development of CDAD itself’
The outcome of this infection is a onie-year mortality as high as 17%.°
None of the ‘patients in our audit had. treatment with total hip

4%

Figure 1. Induction antibiotic. Light grey: cefuroxime 1.5 g i.v.fteicoplanin 400 mg i.v.;
dark grey: cefuroxime 750 mg i.v.; white: teicoplanin 400 mg i.v. (penicillin allergy).



BANERESHRE 115% 35 578~584 (20114F)

MRS E L7z AS03 739 28y MRINA ~ 7 vz 9% A/HIN1 2009
7 7 F v ORI

ENLRFERMIEL & — N REMBREERERY, 7927V - A3 A2 54 VIR AHERAE?,
ESLRCE BRI Y v & —RADHE, B RamsY,

GlaxoSmithKline Biologicals Global Clinical Research & Development?, B EERIE LY ¥ —0
WEE mHmEZY O OEM B kI B +H Lk
EETwAY  w B &E HAY PingLP
David W Vaughn®  Francois Roman®  JjigE Ek®

g F

BB 60 A~17 O BARNNEZ AZIAKFMER 7Y 230 b (AS03) WISy 73 v 2
A ¥ 7nxy A (HINL) 2009 7 2 5~ OERFEMZ 1T o 72, & & ik - RRERIE AS03 %%
L A/California/7/2009 HIN1 BkOANL 7 NV F = VB2 S 0EMY 2 F > % 2 HERE L 7>
BEORIERE L BELEZFMT 2E N HIFEEREFERBETH L. 6 10 ~0EnAE (A B
N=30) [ZIZBADFEE, 10~17RO/NE BE  N=30) CERALFREOT 75 v 255 L
7. BUMEIEZT 7 AR (550 H) RUHEE 21 AR ICRIBEEIMEECRE L. FER
UBRIN DARFRZER IR EE R M L. S Y 29> | BT 21 HEOBE s EHe L
THRETS. R A7 25 1 BEE 2] BHEORERIER, RERUEBMOKBIEIESHE L
72. A BOPUEREEE (SCR), PUREHESE (SPR) Hwhd 100% TH Y, BE® SPR, SCR
12100% & 933% THholz. BODELME SN BEFERESIIEHRTER CH o1, &5
KT 7 FVEERBICBM L6 0B~1THOBRNNECH L1IEOY 7 F v ERTE W

EREZRL, ZFEEDRFTH o7

F—T—R XV FI 74 70Ty AMHINIZ09, T27F, AE HAEA,

ASO3 7V anr b

LI

2000F4A KEREFAERTFH ¥ & —
(CDO) i, T X IZHEMBEDOLZWT FHEDA, v 7V x
YHA (HIND) 74 VARIERZEEZNO THEL
7oV BRIZBWTEFES A 9 BXFERORIOR
YEMIFERSNAY, Ry A VARESIEEL, BE
PEDHAPFICIER L2 0, WHO RFIE6 A
I BRI RETPRGB L2 ENE 72— 6
EEELLY

FRCBI AR FTIv s 4 70 (PI) A
(HIN1) 2009 1, /NERUEEE % LB LR
L7, REBICLZAREZICEOZ/MROEIEITIE

(PRE224F 5 A 21 BZM) (P 2242 11 A 27 523
BRIFESRE © (T151-8566) 4 X T8k ©44—6—15 GSK
v
F5LU AIARY T4 Y RAEHRRAL
iy A
E-mail: shinobu.tamura@gsk.com

FIE L, 5~9A38%, 1~4mAT26% Tdh 72",
iz, RNBA TN ORIIEETA L, BEOY
ANA e REIMPHE L, #h EOEMEFEDOERY
ANWAEHEOFLE 2 B 2 EFRMESNTWEY fEo
T, MRIENRYFIv 247N v Fy o F
(PIV) 2B EE T 2 L0 L ) REOIKZ B
ETHILDAEEEZLRTREY.

PI A (HINIL) 2009 7 7 F X WHO O¥#3g$2 A/
California/7/2009 (HIN1) B2 HE L L, FEBEOR
BT ERRE LB OERELBICER S
A9 PIV OFRENBH WD TEL, EBOT I F
VEEMTALENDL. LrL, EORERIIE
LB, 1EEELH-Y)OMBEELZHHTAL I L
LD, ZBOUIF U EMRT A EOTREE % 5.
H5N1 72 F » OEERBEBRIZB W T, KomigiisLzl
TVaNY REREMT AL 0 WHERTE
BHREREZFECELI LT TIREATY
5P,

ASQ3iE b vz —nNEE&tKBIMFHEILA T



HIEEE 115 (3), 2011

SanNy I THY, BNILHEEZEOEEDOT 75~
B oBERAEL, IFRTECHEREETIT-TE
7% HBNL 7 7 F > OF N MAERHE TIX, AS03
OENAETLEFOFEFECHNL Y7 F Vil
3~9mO/PMRBIZBOWTEHWRIERGE L BEIF 2 A&
FARLAY. E72, ASO3WRIIFE 723 3ER MO PIA
(HIN1) 2009 7 7 F ¥ Z A CEHl U 7= BRIREBRIC B
W, 727 F v 1 HEMEC, European medicines
agency (EMA)/Committee for medicinal products for
human use (CHMP) X USE Food and drug admini-
stration (FDA)/Center for biological evaluation and
research (CBER) @ PIV O BRIk O ARRL#E: T4
A L7

4L, BARANERIZIC, A/California/4/2009
(HIN1) #® HA X7 v MIUEIC AS03 7 ¥ 223>
FEMAPIV (7 L8 v A (HIND) §5iE 7
57 - AIAT T4 YEREH (GSK)) Dz EE
RUOREELFMT A% THBRABRZERBL /-
10~17 O/NBIIERA L FE, 6208 ~9 oAb
IR EEE L. S, AU 250 1 6 HEERE 2]
H#EORERER CZEMOMEOKRZ BB L LT
WET 5.

MR ETHE

ST ERE

AEBIZ1IEEOY 75 VEBEICAER 6 0B ~17
BMOBARNERANBZHREE L. TNETITPIA
(HIND) 2009 7 7 F Y2 8B L TnhnI &, RS
WEKRZREEBOBEN 2V &, 200045 B >~
TVLFIERE L ThWI b, SRR L. HE
DAY D B LEDOEEBHRE I L L, RICX 248
IRREEFTVIEIRL Thwvwa & SREREI R s e 7 8
WHETH 2 & BRER L.

FRABIETREERL Yy — (ER) CEER®D
FRIR AR DOEMICHE 4 5 5% (Good Clinical Practice)
BNV v REEIRVER L, F72, Ehshm
ERUREHACHIIEREEZEACARAS N,
BEOREED O GBBRERNCCECI2EELZS
7o, XEOBMSTREREREICH L TIE, BEBEB
WCHEBWEE LR EZ R L CE 2B HBIIEDEE
17 B, REBO Clinical trials.gov B8E 513
NCT01001169 T& 5.

RERT WA

AHRERIT AS03 7 ¥ 228 MR A/California/7/
2009 HINL AREHSRHAEE U 7 F v 2 2[R L /2
BEORBSIMEARANNBICBT 2 LR URIER
HOFMEIT) EUHFEERBERBRTH S, 65
R~9 Bmofes (AR ICRBRAOEE (1 BEEE

579-(51)

0.25mL 12 19ug HAHUE & o- b 2 7 = T — )b 593mg
PEUASOS REE) %, 10~17 ROWERE (BE) I
WA & (1 EEFE S 05mL 12 3.75ug HA $E &
o- b3 T72T— )V 1186mg &G ASO3 R EE) 2B
ML FECRIBEY 25 8E 2] DBRORE
P& R R ERE L THRET 5.

BERT 7 F L BEA S Va0l

GlaxoSmithKline (GSK) Biologicals #ti& CDC & 9
55 % 54F 72 A/California/7/2009 HIN1 #& (NYMC
X-179A ; New York Medical College) % LR iE(L
ATy I 7FvEREELZ. IBEBEDOT 2 5 %
R E o LR =AMN (B 12 2 B RO ERE 2
S RBEERRTAMAIER O FE AR 12 2009 4 10 B 27 B4 5
ITA6HICHEL:. #HBEORKEEOH 1HE
BiE), 7H, 210 CHEBE#ME), LHRUTIS2HT
HY, FEAHBREREREITVWREEOBE 2T
j. PURMEEEG O OFmMIE0H, 21 H, 2 HE
182 HICEMT 2. HIFUMMEOMEE, M) JRifn®k
2 HOCBIFE O ENFIELRV [ 7 uETIT-
72 O 10 BEHERE 2 AR AR VEL,
IRMLBREE S S22 TR S - B T B % B
DREEE Lz, T R_TOAZZT2EToEHL 7>
PR & L&, A/California/7/2009 HIN1 %% B 7=,

B, 6 A~9ROBEE (AK) L6~35 2828
1060, 3~9mA 200 %A X9 ICHAAR, 10~17
REOBEERE (B BE) 12D W THHEERIC X A28 0 71347
19 30 Bla A A

Bl E

o R

AEBOFTEFMEIE, 2EBEOT 7 F 821
HBEOREREZFMT LI Th LD, RFETIE
BIRIEFMIEE CH 42 1By 75 VR 2 HED
HEFEMEICOWTRAY 5. RIEEMEIL, EMA/CHMP
K UF FDA/CBER D E® % PIV O A D EEEIZHE W,
HufkEERER (SCR), FRRESE (SPR) R UHLAERD
3 (GMFR) %8l L7z, SCR & [EEmH M 1 ¢
10 KD EEHIAMEDT 1 1 40 LB, T3R8
BIHLAAEAS 1 ¢ 10 DL ko B i@ B ufkfiihs 4 52l L b
Al OELELREWI-THBE OBEG L EHEL, SPR
S HIPAEMAS L 40 EOBBREOEE L 28 L
72. GMFR X, 4 O#BEIIBIT 2T 7 F o ElEE
HI FRM 07 7 5 BRER B3 5 O R
BWrEFE L7 2B, CBEROKADOEEZSCR O
95% {EHEXH (CI) O TREA40% A2 SPR @ 95%
FERMOTREIT0% BE#HATILTHHY,
CHMP ® B A @ 343 SCR ) B HE T A 40% 7B,
SPR O s HEEAED 70% #BAH D GMFR 75 25 ##8 % i
T ZETHLY MMOREREEOFHE L LT3, ik



580~ (52) BANMERESMEE 51155 438
K1 UOFUBEHEERCIEERY 7 F 8B 21 HigORERE
| SRR | BMESEAE | REReE | saEEE | s
?’* W x| o, | 9% R 95% (M | o | 95% fEUE | o | 95% fEUR 95% {51
B R R
AR #0H | 30 [133| 38~307| 62| 50~78 | 33| 01~172] — | — — 1 =
(64H~97) |#21 H| 29 | 100 881~ 100 | 2131 | 1661 ~ 2735 100 [88.1 ~ 100 | 100 |88.1 ~ 100 |34.0 |25.7 ~ 45.0
635 g |BOH |10 | 00 00~308) 50| 50~50 | 00| 00~308] — | — |— —
B521 H| 10 | 100 |692 ~ 100 | 1546 | 96.2 ~ 2483| 100 {69.2 ~ 100 | 100 |69.2 ~ 100 |30.9 |19.2 ~ 497
g—omp |MOH | 20/200) 57~437| 69| 50~97 | 50| 01~249| — | — | — —
& 21 H| 19 | 100 | 824 ~ 100 | 2524 | 1889 ~ 337.2| 100 | 824 ~ 100 | 100 | 824 ~ 100 |35.7 |24.5 ~ 52.1
B S0H | 30 |600|406~773| 157| 98~252 |267|123~459| — | — | — | —
(10 ~175%) |%£21 B| 30 | 100 | 884 ~ 100 | 3636 | 261.9 ~ 504.8) 100 {884 ~ 100 | 933 |77.9 ~ 992|232 |147 ~ 366

G P2 B USRAT P AME (GMT) 28 L7-. ¥k
BRI PAEMA 1 10 M EoWEBEDOE &, GMT
S EBEERE OPURE & RATEY L s L, 2B,
PURMA1 - 10 GUERF) R0z, MERERD
FAOBEG) AVTER L AEREIZ 6 »F ~
9D AREL 10~17TEO BB TEMLL. 1o, Ak
HETREBREOEMETEEORTOWDL AL DD S
3, IEEBY S F U EE2 HEE TOLEBREDF—
FEREE LTHN L.

Tet

T FUBEBBRIOSGHET ST 45 F Y- ISR
THORWVWIERER L. Ty oERES 7 HEICHER
HEENLRHORBEEESFS (AR, 5
WER R ERIMIER) RUOEHE0EEFEES
(6 AR OBERE © BH, OO &/, ERIRE
ROERIET, 6L EowgERE « %8, 5HE, %Y,
BREIR, %7, BE (B%), BEBELUHAR) %
Bl L7z HEREI I FORELER Y 7 F U
7T HEOMERE HERICREEL, TROXETEEES
M L7 BEAEESOBEREEIZ, BE (HE4LE
WKEEL 2V, EHRURERECEREZEEDS>2
75 50mm), FEE(HEEFCEEZE525, 115
BFERREOCERIZEEY>50 % 5 100mm), EE
(HEEELZH TS, BRI RECEREZER
A3>100mm) O 3 &R (F#ud, 38.0~384C, 385~
3897, 39.0~400T, 401C M Eo 4 BRE) & L7
RO ERESRIV 7 F v BEREBEELD &L
EFMOREREESRL, HILEMMEEN: 21 L 72
BEREFRUNOFESTRIRENEEER L L
TIEBY 7 F BB M ARSI NS5 %
WEL, 20HEEL BEEERPCTZFVEREOB
R L. EEEIBE, hEE BEEOIR
RCTHE L. ERELAEESR, EEEHEEZ2LL
FZRUREOHGVELNLFAICEL T, FR
REBOTRTCOMEICREL-FEERNEL B,

KEWGIEHBEOY 7 F v Hfli% 20 - HHRELE %
ML L, 6~3520H, 3~5i%, 6~9 KU 10~17
FRDERRE Z & EHIT L /2.

#w R

WEE OB &

2000410 27T H» 511 A6 HETICAERG6~35
R ONE 1061, 3~9 F/NR 20 B, 10~17 Bo/h
RB30H, EEF60PEMAANT. ABRUBEDE
WER (BRED~BER) 3FN2NR41E T~
87ik) KU 132/ (10~175%) Thoir. Wk
EROBLILZ6EILRTHY, £BEPHAEAAT
bHol. MAANIEEHESEF1EBOT 75 08
B ZiT 7280, @B EENF MmO L L.

SRR

RIEFEUORELRLIRT. ABRUBEDY
F BB OTAREESRIE, 22 133% R U 60%
Thofe. V7F 1 HBHEE2L HE (B21H) o
RERME, ABKUOBEE DI CBER XU CHMP
DIEHELFI- Lz, 821 HOSCR L, A BEA5100%,
BHA933% Thh, 21 HOSPRIZ, ABKEUB
FEEDI2100% THo72. GMFR 1X A BEAS340 4%, B
BN 2B2HETH o7

Zeit

BUOREFERSHH L ITRT. BEREL DI,
ROUECME SR OEER EES IS EAE
FC, FEHEIL 6~35 2 A 60.0% (6 %1/10 #1), 3~
5HEE922% (13B1/14 #1), 6~9 ke 83.3% (541/6
Bl), 10~17 FRBE 100% (3041/30 81) TH Y, Fik
WA 1.7 B (6~352HE), 27 H (3~5%E),
26 B (6~95&8), 398 (10~17 %) Tho7>. &
WTE L RE SN ALBRIEFTVERE CH 7. B
BEORFOBEFERS L LCid, BSR4
Bl (3~5 B 1B, 10~17 BRBESH), TRETERMriEns
A1 (10~17 BB FhehiE shi-,



FH23FE3IA1LH

Subjects (%)
100

OEE+PEE SEE
80 T

60 o T

40—

20 4

T
*_T__J

6 |

0 T T T T T
i 3% 2 3 iénké’wiS; ® R
[T O = 0 n [TAE - | S 1 =z i}
sl o2l o222 22
SR AEAR AR ARURIR-SR RR AN
Slelél 7 ialiid 3 26|y
I N &
w s i w

et R | FEAR

1 BRONFEEEES

Subjects {%)

100
OBE«hEE BEE
80
60
40
20
* o] TSR B U
s~3sfpﬂ]3~sa 6~-35 A 3~58% |6~3SA 3~SEE (6~35HV A 3~55
{N=10) I (N=14) | (N=10) I (N=12) | (n=10) | (N=24) | (N=10) | (N=14)
. s s
ERKE | V5OR/CTY | RWET | mm |

2 ER6DADNLEROBBEOEFEOFEH
FER

EHUOBEFEERIIOVTRE2 RUM 3 125K
T.ERLECmEINLeBUOBEEEERT, 6~
BPAFTINLDE/ T THD, 30.0% (351/10
Bl) 2 B3E SN, 35 R CIIEIRIRGE K U8R
TAERb% L 286% (4BI/14B)) THotz. 6~k
TIEFEE & RS 33.3% (2 BU/6 B1), 10~17 mEETIE
SHRE A% 40.0% (12 #1/30 ) 2> S S Nz, FETE
OBl (15%) OWERED»SMEI NI, TIF >
B L OBEMDSEE SN 2812 B T B DTSR
BT 10 R Tho7z. 6~35 2 ARTE, EHEIEDS
Ndoi, EEOEFMOBEREESSLE LTS,
WHDE/CFD1H, EF LA, BHEIG, £iFL
BIrgE sz ,

BENEEESRIT, 236150 38 HRE S, 20
WERIE, 6~35 22 A B 15 48, 3~5 mBE 0, 6~0 ik
2 10~17T BB 12 THo . BEEOEBENEES

581—(53)

Subjects (%)
100

80 OBEPEE  wEE

60

40

20

f=
]
30) EC

6) [
]
!
30) [ ]
]
]
)
<l

6~98% (N=6) [

1 [ENE I S D R A I R R I O R R
g8 gsg e ges
5;3%%13255;5;55& szl
B8 le 8 =8ig8 g8 a et s
2(’\ 2'7\- Z ~ ? l\)z M~ N]e ~ z ~
eiTlel|S mg"m"‘zo 5 SLEIS el S
Pieiz]ell ¢l BN 2 12
o = i o =B & ;oi o )
& = e el ‘el te e ]
B | BEER| WA | WD | Oem REER 3F | Ra l

B3 6mrs 17T BOBEBEOEEROBEEESRS

HLLTE REXLR2ARTA 70z o3 1 F9
HEISN. REZRO 267 7 F v EEH 14 B E
BCITBBERELY S VERBLOBEELEET
Bl aNR, FRLFN5HE 4BBICEEL
oo AVINIUVFOLIENET 77 M6 HRICR
FELZH, A VI NI VFI A NAR L BRERELS
MEaN/-0BFTEMICI D T2 F R E o BEEYE
EEESN IEBY 75 vEE2 BE $TIERR
BOT S UV EREILBVWTREELEESS R UG
EOREEPELNLFEBIIRO SN o7z

z =

FHER, HRNMNEEZRSIC a7 20— VER
KB MEEAE 7V 28y b (AS03) HEIMPIA
(HIN1) 2009 7 7 5 > % 88 U CHEFM 21T - 7%
MOHMETH L. SH, RAOLEZEE L6 A~
OEHE, MALHELZEBEL10~17RBEOME &
b, 1EOT 7 F VERECHARERIZ100% &7 0,
CHMP B U CBER 28 AR 5 PIV 0@ T D H#
BTz L7,

PLICHLTRIEEALDHRADRIEEYIZF
A =T Thobizd, T7F U ERITT HHRERZE
BTV EFEHEINTHW LELEYRS, FKRBRIZBW
TRI77F Y 1 EEBTTFHMRERTLELONS
THICEOWRIERED D b, REENE, 19 -
I 37ugHA 2 EHF L ASO3 2 imL 7z HIN1 7 2
Fr0I -y SO/MEB X UHEATED 5z
EAFIE—F L,

TV oy MIERM® PTA (HINI) 2009 77 F
(HA 15ug) 22w Tl HAAFREAE (13 %~18 %) *
WMRICERARPERENEHASICI YV HEShTw
B0 o7 sFrE AS3T Vany Mg 7+
¥ (HA 375ug) L dA—#BATE_RS iz db o Tl



582-(54)

i, BB TERVAS, AS03 7V 2Ny
MR 7 F yOREREDOFMEE X7 V23 b
TN 7 F ¥k EE o Tz,

BB L2EIICERADIZE AEIZPIA (HIND)
2009 123 LA — T Th b, KRBOKBREDY
7 F R ORI, WM OFERBETH R
RUT RSN T L L, 77 F vERETO
PR, 6 02 ~9 BT 133%, 10~17 BT
60% THol. B2, PHEBEIED LN o7z
W0~17 BB 26O T 7 F »BEF O A 160
KO 320 LBRICE D o 7278, BHEBOPAMIZEFRE
453 & 640 WL T 7 F EREIC X A B L
FERDbNz. BRINNEOT 7 F B 0P
BHEICOWTIIERS DMELTEBY, 13~15&T
30.3% (N=56), 16~18 BT 489% (N =45) & AE
DR E RSB VCEERTH 727, £/, BARME
ADT 7 F v EREMTARERD 43% (N=100) & &
WEDPERE SN TWSE®, F7:, Itoh HiF, 20094 4
B F 7213 5 BRI S 72 B A B MLE O sk
PREL, 1920 4EDRBICETNIMAD339% (N=
63) TIXPIA (HIN1) 2009 1233 % spALE
ENdz (Z4) EHELTWEY, RREBTHEDO SN
T o F BAEE OB IR ISR G X B PR
i ER2, BEOFHWEA v 7 VT v FRIFER Y
7F BEER L BREREOREL EEOER
PEELTWAELEZONDEA, BHEBTIERT
ER/IRY

T FEREBT ARICRD DN EEEEERD
BT, RODEMESNBERSIIENBERT
HY, 90% OWEREDEE L7z, R CTHEEEBAERE
Vo, LPLEMVE, KRB CHD LNBT
DEFEFEFZOIFTEA LR —BE»OBE T /2134
LETHY, EFEOKEIT4LHE, BEEOERZ 1 H#D
ATHol:. EHEUDFEFEFLLE LTORERT
BLEHESNIVELOE/ T RUESIET, 6
ﬁwt¢%%’<%&ént%f% R DORERE
EL LRI BEIOBREFIPEETHY, R
BOWRICHELEZ 2o, ARBTHED N
BB L UGN EREFRIL, BoREe Mk
TV anNy VEINT 7 F L OB 7 F v Lk
go %bxﬁﬁv@@of:ll)%}zu‘

SEIE SN RENEEESIE, HRELDR

C—BHCRDONIBEESLERZOATH Y, BHER
BOHORERELR VIR LML 2 EBORA L
BobNheholk. T, BEELEERZRUGED
MErEbN 2 ERIATHHACEIRESh T
V. BBRE T, BRE SN BEERE BN ORA I
SEONAEETIEDEZLOD, KRYZFVOREME

EBWEEZ oM 4% 2EEBOY 7 F U BERBR
CLEEY 75 EE6 P ABRE TOREWEFFMT
2FETHS.

®w W

AR AS03 7 ¥ =N M PIA (HINT) 2009 7 7 5
YRFFEBIZEM L BHARABRBIIBNT, 1HOY
7 F 3T CHMP R U CBER ORTH#EL B 2 5
RERELZFLEL, RERLRFTHLIEIREN
7o ASO3T7 YV anNy bEMADLI & THLWIER
TREFGRERERFECTE LI LD, W ERRE
EEDECAEDEWRIBLZ TSI

WE U RO RME F Y72 New York Medical
College (USA) R UMl i DR 4t % 51T 72 National Insti-
tute for Biological Standards and Control (UK) % OF Thera-
peutic Goods Administration (Australia) {ZEEE#HZ L 9.
7z, KEBROBME, £ ORER, MRORBRHHE, GSK
Biologicals # DB R R 57V - AIRZ 54 vk
KAFEBEAL BRI L S 9. 510, REBEICH 72 Y
ERLHTHNEECRE BK BN BK KHE—
WK, AK—%K, Karl Walravens, Roger Bernhard, Ur-
ban Lundberg, Jan Brissinck, Isabelle Naeije, Dorothy
Slavin, Edith Lepine, Louis Fries B UK T#EICH 7
Y 177 % T 72 Annick Moon, Dr Wendy Van Doorslaer
RS 9

Financial disclosure

GlaxoSmithKline Biologicals ¥#t R U 75 2 v « A3 2 7
T4 YHAEHE, ARBRERO 2D DEERER T, R
BROEBECEYE, RBBEEOMITICES L7 (Clini
calTrials. gov Identifiers : NCT01001169). ¥ 7=, GlaxoS-
mithKline Biologicals # B U7 S 7V - AI R 754 U #k
RS, AR SHERICET 52T RCOEH+BHE L. &
BEEBEARBRBEOTRTEBETE, AHICHET S
HIEERD.

Trademark statement

7 Loy 7 2% GlaxoSmithKline 7'V — 7 OB #E
ETH 5.

X m

1) Dawood FS, Jain S, Finelli L, et al. Emergence of
a novel swine-origin influenza A (H1N1) virus in
humans. N Engl ] Med 2009 ; 360 : 2605—2615.

2) World Health Organization. Japan, China and
Malaysia report new confirmed cases of influ-
enza A (HIN1) 2009. http://www.wpro.who.int/
media_centre/news/news_20090517.htm

3) World Health Organization. World now at the
start of 2009 influenza pandemic. 11 June 2009. ht
tp//www.who.int/mediacentre/news/statemen




FH23FE3HLA

4)

5)

6)

8)

9)

10)

10

12)

13)

ts/2009/h1nl_pandemic_phase6_20090611/en/i
ndex.html

E B ER T B EE R v —. T
Iy oA YT AHIND OFRITIRE—E
# 29, http//idscnih.gojp/disease/swine_influe
nza/2009idsc/09idsc29.html

Glass LM, Glass R]. Social contact networks for
the spread of pandemic influenza in children and
teenagers. BMC Public Health 2008 ; & : 61—75.
Centers for Disease Control. Use of influenza A
(HIN1) 2009 monovalent vaccine recommenda-
tions of the advisory committee on Immunization
practices (ACIP), 2009. Morbidity and Mortality
Weekly Report 2009 ; 58 (RR10) : 1—28.
European Centre for Disease Prevention and
Control. ECDC Interim Guidance. Use of specific
pandemic influenza vaccines during the HIN1
2009 pandemic. August 2009. http,//www.ecdc.e
uropa.eu/en/publications/Publications/0908_GU
I _Pandemic_Influenza_Vaccines_during_the_H1
N1_2009_Pandemic.pdf

Leroux-Roels I, Borkowski A, Vanwolleghem T,
et al. Antigen sparing and cross-reactive immu-
nity with an adjuvanted rH5N1 prototype pan-
demic influenza vaccine ! a randomized con-
trolled trial. Lancet 2007 ; 370 : 580—589.
Leroux-Roels G. Prepandemic H5N1 influenza
vaccine adjuvanted with AS03 ! a review of the
pre-clinical and clinical data. Expert Opin Biol
Ther 2009 ; 9 : 1057—1071.

Diez-Domingo ], Garcés-Sanchez M, Baldd J-M,
et al. Immunogenicity and safety of H5N1 A/Vi-
etnam/1194/2004 (clade 1) AS0O3-adjuvanted pre-
pandemic candidate influenza vaccines in chil-
dren aged 3 to 9 years : A Phase II, randomized,
open, controlled study. Pediatric Infectious Dis-
ease Journal 2010 : 29 : In press.

Roman F, Vaman T, Gerlach B, et al. Immuno-
genicity and safety in adults of one dose of influ-
enza A HIN1v2009 vaccine formulated with and
without ASO3A-adjuvant : preliminary report of
an observer-blind, randomized trial. Vaccine
2010 ; 28 : 1740—1745.

Hehme N, Kiinzel W, Petschke F, etal. Ten
years of experience with the trivalent split-
influenza vaccine, Fluarix™. Clin Drug Invest
2002 ; 22 : 751—769.

Kendal A, Pereira M, Skehel J. Hemagglutination

14)

16)

17)

18)

19)

20)

21)

583-(55)

inhibition. In @ Kendal AP, Pereira MS, Skehel J7J,
eds. Concepts and procedures for laboratory-
based influenza surveillance. Atlanta @ Centers
for Disease Control and Prevention and Pan-
American Health Organization, 1982 : B17—35.
US Food and Drug Administration. Guidance for
Industry. Clinical data needed to support the li-
censure of pandemic influenza vaccines. May
2007. http,//www.ida.gov/cber/gdlns/panfluva
c.htm.

European Committee for Proprietary Medicinal
Products. Guideline on influenza vaccine pre-
pared from viruses with the potential to cause a
pandemic and intended for use outside of the
core dossier context (EMEA/CHMP/VWP/
263499/2006). European Agency for the Evalu-
ation of Medicinal Products, January 24, 2007.
Carmona A, Omefiaca F, Tejedor JC, et al Im-
munogenicity and safety of AS03-adjuvanted
2009 influenza A HIN1 vaccine in children 6-35
months Vaccine. Vaccine 2010 ; doi : 10.1016/j.
vaccine.2010.06.065.

FEHEBFR, KEzEZ, MMEZ. FEA 70
YA (HIND 8454 70y ¥ HA
T F U DREREECHET 5 BERAB—FE
E—BA v 7V Y975 VICET A58 H
BLOBRZME (128 16 B) BEAER 21,
2-2. http//www.mhlw.gojp/kinkyu/kenkou/infl
uenza/dl/infu091216-04.pdf

Tkematsu H, Nagai H, Kawashima M, et al. Im-
munogenicity and safety of a novel AS03a-
adjuvanted H1IN1 2009 pandemic influenza vac-
cine in adults in Japan. Human Vaccines ; In
press.

Itoh Y, Shinya K, Kiso M, etal In vitro and in
vivo characterization of new swine-origin HIN1
influenza viruss. Nature 2009 : 460 : 1021—1025.
Rumke HC, Bayas JM, Ramoén de Juanes J, et al.
Safety and reactogenicity profile of an adju-
vanted H5N1 pandemic candidate vaccine in
adults within a phase III safety trial. Vaccine
2008 ; 26 : 2378—2388.

Chu DWS, Hwang SJ, Lim FS, etal. Immuno-
genicity and tolerability of an AS03a-adjuvanted
prepandemic influenza vaccine : A phase III
study in a large population of Asian adults. Vac-
cine 2009 ; 27 1 7428—7435.



584~(56) HAVNERSE MRS $5115% #3%

Clinical Evaluation of an AS03-adjuvanted Pandemic Influenza H1N1 2009
Vaccine in Children
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“Department of Interdisciplinary Medicine, National Center for Child Health and Development
“Division of Clinical Research, National Center for Child Health and Development
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Objectives : A clinical evaluation of a pandemic influenza HIN1 2009 vaccine adjuvanted with a toco-
pherol containing oilin-water emulsion adjuvant system (AS03) was performed in Japanese children aged 6
months to 17 years.

Subjects and Methods ! This ongoing Phase II, open-label study was conducted to assess the immuno-
genicity and safety of two doses of a monovalent influenza vaccine containing the A/California/7/2009 HIN1
strain hemagglutinin antigen, adjuvanted with AS03. Children aged 6 months to 9 years (Group A ; N =30) re-
ceived half of the adult dose of antigen and adjuvant and children aged 10—17 years (Group B ; N = 30) re-
ceived the adult dose formulation. Antibody titers against the HIN1 vaccine antigen were measured by
hemagglutination-inhibition assay before (Day 0) and 21 days after vaccination (Day 21). Immunogenicity was
evaluated according to the US and European licensure criteria for pandemic influenza vaccines. This prelimi-
nary report presents the immunogenicity and safety data 21 days after the first dose of the vaccine.

Results : At Day 21, the licensure criteria for immunogenicity of this pandemic influenza vaccine were ful-
filled in both groups. In Group A the seroprotection rate (SPR) and seroconversion rate (SCR) were both 100%,
and pre- and post-vaccination GMTs were 6.2 and 213.1, respectively. In Group B the SPR and SCR was 100%
and 93.3%, respectively, and pre- and post-vaccination geometric mean titers {GMTs) were 157 and 363.6, re-
spectively. In all age strata, pain at the injection site was the most frequently reported solicited adverse event
from the day of vaccination and for 6 subsequent days. The majority of solicited symptoms were transient, and
mild or moderate in severity. Fever was reported by 9 subjects. No serious adverse events were reported.

Conclusions : A single dose of the pandemic influenza HIN1 2009 vaccine was highly immunogenic and
well-tolerated in the study population of Japanese children aged from 6 months to 17 years.
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