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G40 FEFNDEF OF AT 2
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| yi % e v [y % Ev Jb
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# 4. (11)2006/2007 A5 2013/2014 3 — X X UN(i11)2007/2008 5 2013/2014 3—
TATBITBAE/LF I BN LT I ENLDHBOBERTE ORE R (HeRE)

(A) B bEERREITE

RERRIERON, A%

REXTRIEHION, Hi%

KA LI D IR DfFEH D RN LIS DFRANOFER D
BN ER % & F HIEP T ES % &t
ROEE e
(ii) 2006/2007-2013/2014 0.023 0.019
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(B) £ TOHEKEREFEITH)
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FRPTARIEFIZEE  AESFHRER & &
RV E =)
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ABSTRACT

Afew mnnaliﬁes am! cases of severe abnoﬂnai behaviar have been ‘reported after oseltarmvir admin-

We investigated the association between oselramiwr and abnormal behavior for seven years. All
cutpatient clipics and hospitals all aver the country were requested to report severe abnsrmal hehavior

. ﬁm could have usulted ina fauhty it uobody intemmed such as abrupt running: oumde me home or

fry-
rapid daagmms test. “The eprdemic curve of severe almormal hehavmr sbowed a patt
influenza-tike dliness. The same pattern was chserved resardless of age gmup. genider, or nming of the
incidents after waking. Conseqmndy, spenﬁ: assotiatmn between the types of medications used or the
types of antiviral and abnormal behavior was not observed clearly. The reported abnormal behaviors

include f3tal cases that wuutd have died if nobody had stupped. This suggested that patients with

influenza should be observed with ¢ caution for possible abnormal behavior whether taking oseltamivir or
other nearaminidase inhibitor mu-mﬁuenzz drugs.

& 20!-' }apanese Socmy of Chmo(hefapy and The Japanese Association for Infectious Diseases,

Published by Elsevaer Led. All rights reserved.

1. Introduction

On November 12, 2005 at the Japanese Society for Pediatric
Infectious Diseases |1), it was presented an association between
oseltamivir administration and the deaths of two teenagers who
were behaving abnormally, and this report became a matter of
medical and public concern. On February 28, 2007, after being
administered oseltamivir, 2 boy jumped off a building and died.
Although a link between oseltamivir and such abnormal behavior

¢ Carrespanding author, Infectious Disease Surveillance Center, National Institute
of infectious Diseases. 1-23-1 Teyana, Shinjuku-iu, Tokyo 162-8540, japan.
Tel.: +B1 3 5285 1111 Iax Bt35285 1328

E-muil address: o (? Ohkusa)

IHTI BRI
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was not established, the Ministry of Health, Labour and Welfare
(MHIW) recommended on March 20, 2007 that doctors are
required to abstain to prescribe oseltamivir (and other antiviral} for
patients aged 10—19 years. They also added a recommendation that
family members of patients with influenza should watch them
carefully. These two recommendations have been followed since
then. The relancnshxp between oseltamivir administration and
abnormal behavior has been examined in various studies, however,
specific association between them has not been shown [1-9]. At
the same time, MHLW established the research group to investigate
about abnormal behavior among patients with influenza-like
illness (IL1). Hence, we studied the reported cases retrospectively
in the 2006--2007 season and conducted prospective studies in the
last six seasons (2007—2008 to 2012-2013). This study summa-
rizes the results obtained during the past seven years.

1341 -32! xm 20!4 jax;;wese Soriety of Chemuthwrapy and The Japanese Assotiation for Infections Discases. Pubhsned by Elsevier Ltd. Alf rights reserved,
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2. Materials and methods

All outpatient clinics and hospitals all over the country were
requested to voluntarily report patients with L1 who presentad
with severe abnormal behavior. All reports were made either online
or via Fax to the Infectious Diseases Surveillance Center, Mational
Institute of Infectious Diseases (NID),

2.1. Reporting criteriu

Abnormal behavior in patients with influenza was definied as
that in patients with LI, and included behavior that deviated from
normal behavior often observed among influenza patients. 1Ll was
defined as shown all the following symptoms: acute onset, high
fever »38 "C, upper respiratory Symptoms, systemic symptoms
including fatigue, or positive results from-an influenza rapid diag-
mosis kit, Although abnormal behaviors vary from hallucination
withaut motion to delirium with sudden running away, in this
study, severe abnormal behavior was defined as active motion
behavior which can be life-threatening if no one intervened,
including sudden running away, intention to jumping off from a
xugh altitude, rampage with self-injury, and so on.

22 Aualysrs

Firsg we compared the number of patients of severe case of
normal behavior with the number of 1Ll patients per sentinel
| ml sentmei surveﬂlance based on tbe Infectious Dtseases

" Co
abnormal behavior was summed up to week based on fever onset

date. Official sentinel surveillance has been reparting the number -

of 111 patients per sentinel medical institution from about 3000

ped:amc and 2000 mtemal medxcme meducai facihties (5000 of

2 o fiet ., ...,
& < R & 3

oo Bgutnr of Severe Gaus 47 Sbne metahovi

-, , @

.ported from 2006-~2007 season to 2012-201

law by week The number of patients of severe case of

Moreover, the patients of severe abnormal behavior were
analyzed about age, highest bedy temperatures, timing of abnormal
behavior and kind of taking drug. About age of patients, we used
ANOVA (analysis of variance) (o compare age distribution in each
season. ANOVA analysis is used for comparison of multiple inde-
pendent populations | ti] In this study, we employed 5% as sig-
nificant fevel. About drug use, cases are classified into not taking
any drug, acetaminophen only, zanamivair only, zanamivir and
acetaminophen, oseltamivir only, oseltamnivir and acetaminophen,
laninamivir, multiple combinations of antivirals w;th!thhout
acetaminophen, In this classification, if the administration could
not identified at least one drug of antivirals and acetaminophen,
then the kind of status was defined "Unknown”, Analyses initially
inciuded all cases with severe abnormal behavior and included only
cases with abrupt running or intention of jumping off buildings,

'2.3. Ethics

The study was approved by the NIID committee for ethical
consideration, and approval numbers 128, 216, 261 312 375, and
462 were obtained for each year.

3. Results

A tntal of 859 cases with severe abnormal behavmr wete re-
: season. The
maximum number of cases in each season was 272 ( 2009-2010
season), and the minimum number was 43 (ini 2012~2013 season).
Of all cases; 95 7% were positive by the mﬂuenzarapxd dlagnosus
test. ’

Fig. 1 shows the tnme of fever onset for me paue who pre-
sented with severe abnosmal behavior (bar chart} along with the
same details regardmg official sentinel surveillance {line). which

kcons:sted of 3000 pediatric and 2000 internal medicine medxca!

R e ianne

S ittt ot WY pntundn gov ek gy ot o tne sifkdal

Nete: The bar chart indicates the number of severe cases of abnormal behavior (elt axis).

and the fae chart indicates the namber of 111 patienis per week per sentmel i the official

sentinel sueveillance (right axisy.

Fig 3. Fever onsel date in patipnits who ﬁ’ispiayed severe abnormal behavior and patients with infivenza-like ilness (1L} in the official sentine] survesllance,

.70-
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Average and modian of patiens age distnbution and result of ANOVA analysis of age distributions with regard to sevese abnormal behavior {all cases and enly cases with abeupt

sunning of intentisn of jumping off buildings) according 2o seasons.

Seasons All cases : Only cases with abrugs renning or mtention of jumping off buildings
Suriimary statistics Result of ANOVA analysis Summary statistics Resuit of ANOVA analysis
Average Median Coefficient  Standard deviabon  p-Value  Average Median Cozfficient Standard deviation p-Value
20062007 101 0 1.69 an 0018 5 0 1.32 [:}:] 0.142
20072008 8.7 8 0.23 077 6752 9.2 7 061 099 0.536
2608/2009 8e 8 047 083 0.501 21 3 047 088 0580
2005/2010 87 10 124 - 0.57 0053 98 18 117 0.84 0.162
2030/201% 22 4 @76 081 0352 2.1 35 0.46 1.08 ‘0667
20112032 86 8 .13 075 0857 94 ] 076 095 0.423
2012{2013 g4 ¢ - - - :2:4 9 - - -
All Seasons 93 g - - - 94 10 - - -

Note, in ANOVA analysis, adjusted £ and Festatistics in Al cases” were 0.013, and 2.81,
were - 0004, and 0.71. mzmn seaspn was used as base season of mow; analysis.

facilities during the seven seasons. The bar and line charts show &
similar pattern for all seasons, even though the number of repotted
severe cases varied substantially by year. :

Tables 1 and 2 show the characteristics of patiem:s who pre—
sented with severe abnormal behavior from -2006-2007 to
2012-2013, Table 1 shows the patient age distributions and the
result of ANOVA ana!ys:s of age distributions. The averige and

edtaa ‘age of severe cases were higher dunng the 2006-—2007
season and 20092010 season than those during other seasons.
However. ANOVA analysis showed no sigmﬁcmtly differences in
age distribution ‘except for 2006—-2007 season, Tabie 2 shows the
patients subtypes of mﬂuenu viruses: The ratios of the mzmber of
patients with type- A posmve fromall patients. wen- apprmumately
from 54% to 96% during seven seasons. :

~fable 1 shows the highest body temperamre untrl the occur-
rence of abnormal behavior. Averas ;m medtan tempcratures
were almost the same in all seaso 5

- Table 4 shows when abnormal behavior appeared aﬂer waking.
More than half cases occurred 1mmedtatety after waking.

1abie 5 shows the types and combinations of drugs used before
abnormal behavior appeared. Because the recommendatmn of
MHLW was issued for patients aged 1019 years and a new drug
was appmved the types and combination of drugs showed slight
yearly varianons However, we observed in all seven seasons that
there was abnorma.l behavwr wntheut bems admmusterad any

Table 2

Number of patients and rate of subtypes of influenza viruses wm-: wgarﬂ o severe
abnormal behavier {all cases and only cases with abrupt rusining or intention of
Jmnwng off buildings) arcording to seasens (%)

Unknown

Seasons Pasitive Megative

A B Unknown
All cases '
2006/20067 72{545)  50(379) 2(i5) 6(43) 2{1.5)
2007/2068  70{921) 3{39) 0{0.0) 3{38) 0(09)
2008/2008  129(729) 43(243) 0(00) 5{2.8) 2(0.0}
2009/2010  240(958) 0{0.0 0(00) 10 {4} 1104}
201072011 70{768) 19{209} 0(00) 2(22% G{0.0)
20112012 434{74.1) 1119} 0in0) 4{68} o0
2001272013 31(795) 5{128) 000 {77y 00
Only cases with abrugt runiiag oF mtentian af jumping off buildings
2005/2007 41 (586} 2553577 1{14) 3{4.3) o{om)
2007/2008 36 (878} 3{7.3) 1424) 1(24) 0{03)
2008/2003  61(71.8F 23{271) O{00) 1{13) 0{0.0;
20082010  118{95.2) 0{00} 0{0.0} 6{4.8) 0{0.0)
20102011 18{66.7} 612227 0(D0) 3{113} 0(00)
201172012 36{706) 131255) 000 2(38) 0{6.0)
201212013 22 {788) 4{143) 0100} 2{7.1) 0{0.0)

and also 1 "Only cases with abrupt running or intentinn of jumping off buildings™

antiviral drugs in about 10%-20% of the abnormal behavior cases;
that there was abnormal behavior reporied in patients who were
bemg admlmstered zanamivir, peramivir, or laninamivir; and that
the propomon of occurrence of abnormal behavior with these
drugs were comparable with that with oseltamivir in some of all
seasons. For example, the proportion of "Oseltamivir™ and “Zana-
mivir® were abom !he same in 2007}2003 2009!2010 2011 2012
seasons,

On the other hands, the results_ of only cases with abrupt
running or intention of jumping off buildings were also shown in
Tables 15 We found 444 cases in total of intention of jumping off
bmld{ngs and abrupt running from 2006-2007 season (o
2012-2013 season, The maximum number of cases in each season
was 136 (in 2009-2010 season), and the minimum number was 28
{in 2010—-2011 season and 2012~2013 season). The charzctensms
of patients who Jumped off buildings and abrupt runnmg were

-almost the same as those of the ganents wuth severe abnormal

behavior.

&m:cusﬂnn

Charactensncs of patwnts who presented wnh severe abnormal

‘beha ior ¢ remained fairly consistent throughout the seven seasons

from 2006—2007 to 2012—2013. These characteristics included age,
gender budy temperature, duration between waking and onset of
abnormal behavior, and duration of days between fever onset and
abnormal behavior. The epidemic curve of fever onset for abnormal
behavior was similar to that of influenza. Mereover, the subtypes of
influenza viruses detected among patients who behaved abnor-
mally were not different from those of patients who did not show
abnormal behavior during each season,

Table 3

Average and median of highest body temperatures with regard to severe abnormal
behavior {all cases and oaly cases with abrupt runsing or intention of jumping off
buildings} according to seasons {C),

Seasons All cases Only cases with sbrupt running or intention
of jumping off buildings
Average Median Average Median
006{2007 3324 390 3908 389
20072008  39.41 353 3934 392
2008/2008 3928 392 39.26 383
2008/2010 3929 39.2 3321 381
2010/2011 3930 392 39086 380
20112012 3910 391 3920 382
20122003 3930 392 3930 392
All Seasuns 3928 39.2 3922 391
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Table q
Tirning of cevere abnormal behavine {all cases and only cases with abrup! running ox
ntention of jumping off buildings) after waking according to seasons (%)

Seasons All cases .
Not immediately’  immediately” Unknown Others® N
0052007  30(21.9) 71{51.8) 34 (24.8) 2015y 137
200712008 11{14.3) 48 {62.3) 18(23.4) aing ¥
2008/2009  40(223) 111 162.0) 7{39) 2101873 179
2008/2010 57 (21.0) 165 (60.7) 15(55)  35{1281 272
2010/2011 11{188) 36 {610) 4{68} #{138y 39
20112012 33{2389) 52 (56.3) 8(87; 10{108} 902
2012/2013 5(11.6) 34479.9) 2047} 2i4.7} 43
All Seasons 176 {20.5) 517 {602) B0}  78i931}) 859
Only cazes with abrupt rusnisg ot mtention of jisnping off buildings
2006/3007  22{306) 38(%28) 11{153) 1{149) 72
2007/2008 61{1486) 28689} 7{12.1} 0{00} 41
2068:2009 14{161) §7{T5) 2{23) 414.6) B7
2000/2018 24 {176) 92 (678) 8(5.9) 1z {88) 136
20102011 6{21.4) 14 {67.9) 2(7.1) 1(36) 28
/112012 13{250) 28(53.8) 4(7.7) 7{135) 52
2012{2013 2(7.1) 25(883) 0 (0.0} 1(36) 28
AllSeasons 87 (195) 297 (66.9) 34 (7 7)\ 26(59) 44
s 'Nnt inunediarely" means !hat abnoemal behavior was ohserved in a!reaxiy
awaking,
u "!mmedmely means that abnormal behavior was Happetied at the mmnt
when gets up.

¥ “Unknown”  means that it was net ¢lear wh(m abﬂmm&! behavior uccuﬁed
4 “Others” indicates the case which are not classified the above three categories
ineluding the case which oceurred in a livtle moment since awaking.

()n the other hand. we found that age dnstnbunon only in
20062007 season was sxgmﬁcantly d:ﬁerence from other seasons.
However, the other characteristics of panents sm.h as epidemic
curve of fever onset or gender dlstnbutmn. were the same between
2006~ 2007 season and other seasons. Therefore, we conslder that
:be characteristics of abnormal ‘behavior patlents in gach season
seem tiot to be obviously different.

¥. Nakampsva ot 9l 7 ) infect Chemather 20 (2014) 7897493

The type of drugs used by patients who presented with
abnormal behavior varied between seasons {1:ilc 3). Especially,
the cases of “Oseltamivir” were 8.7% {78 + 1.1)~34.7%(21.3 + 134)
in all cases. Among these, it were observed that the rate of “None”
was higher than “Oseltamivir® {2007/2008, 2016/2011 seasons), or
the rate of "Oseltamivir” and "Zarzamwar" were about the same
{2007/2008, 2009/2010, 20112012 scasons). it means abnormal
behavior was observed regardless of the use of oseltamivir. These
trends were also observed in only cases with abrupt running or
intention of jumping off buildings. In the category, the number of
seasons that the case of “None” was higher than “Oseltamivir™ was
four, and the rate of "Oseltamivir” and “Zanamivir" were about the
same in two $easons. These results in all over the country were
shown for the first time.

A prospective cohort study has been reported {111, In the study,
it had a cohort of 10,000. It set delirium to evaluation index, and
was not focused on severe abnormal behavior. In the index, it was
included the point of severe abnormal behavior. However: since the
%nmber of cases was very few, it had not been evaluated. The

normal behavior is a rare event; thus, a huge cohort is necessary
to collect sufficient information to study sévere abnormal behavior,

As mentioned above, the specific association between drug
admmastratlon and abnormal behavior was not clearly shown,
However, the types of drug admnmstratxon include “Unknown",
“Unknown" indicates that the administration could not ideéntified
at least one drug of oseltamivir, amantadme, acetaminophen,
zanamivir, peramivir, and lanmammr. Especially. after 2010/2011
season, more than half of all cases were “Unknown®, Since these
cases might have been included in “Oseltamivir”, "Zanamivir®,
“None" or another. these rates might be changed greatly. This is the
one of limitation in this study.

_ The other limitation is that thls study could not risk assessment
sancq it was observational study. If the ca,ses_xdeqnﬁcd i this study
could be combined with control data from [ patients without any
abnormal behavior, we could conduct a case—control study.

Table 5
Drugs used befure abnormal bebavior appeared (all cases and only cases with sbrupt running or intention of j mmpmg off buﬂdmgs) accosﬂmg to seasom (x).
Seasons  Nope Acmmmaphen Only - Zanamivie : Oseltamivir Laninamivir  Others Unknown* N
! Only . + Agmammaph‘en Only A;etammbphen

W0(35.7) 15{11.8} - 1{08) 3{14; 27{213) 17{134) o) 43 403135
2007,*20133 19(244) 20{256) 807 4151} 780} 4{5.1y 0(0} 0{0) 18(231) 78
2008;’2&09 35{21.5) 15{9.2} 1{06} 7(43) 25(153) 22{13.5) o(m 00y 58{355) 153
200872010 18(6.6) 11 {400 27{98;  33(12.1) 23(107) 30{11.0) o{0) o{m 124{456) 272
201052018 12{20.3) 0{9) 351 } o 8(136) 3(5.1) 2{34) 1{0L7Y 30 (SD Bj 59
20 !;‘2812 ’{8.7) 4143) 3{3.% 4{4.3) 7(7.6) 1{1.1) 2(22) 7{78) 56 350.9} az
201272013 4{9.5) 2{48) 1{24) i{24) 2(48) 3{t18} 1(24) 5418y 231450} 42
Allseasons  116{139) 67{80) 42{5.0) 52 (6.2) 105(12.6) 82(98) 506} 174{20} 347{417}) 833
Only cases with abrupt running o7 intention of jumping off buildings
20056/2007 3{4.3) 1{14) 7{10.1) 5(7.2) 19(275) 12(174) 8103 2429y 20129.0) &8
20072008 10{244} 11(268) 4(9.8) t{24) 5 (12,2) 2{49) 9{0; LK 8 {195) 41
2008}2009 21(24.1) 11(1286) 6{69) 5 (S.?) 101151 10{115) 810} [1R{}] 24(27.86) 87
2009/2010 16(74) 7 (5.1} 13 (96) 14 (103) E9{140) 17{125;} D{0) 0:i0) 36{412) 138
2010/2011 5(179) 0 1{36) o{0} N oM 2(2.3} 3(3 b 16{52.1} 28
20112012 8(154) 3(58) 0(0) 3{538) 2438 010} H{1m 9.6)" 30(57.7) 52
2012/2013 3(10.7) 2(72.1) ao 1(38) 2074 2{7.1) o0} 2 \7 1y 16 (572.1) 28
All seasons 6O (136) 35(79) 31(70) 2B(E8) 60{136) 43{88) 3{0.7 10(2.3) 170¢{38.5) 441

2 “gUnknown” indicates that the administration could not sdentified at jeast vne drug of oseltamivir, amantadine, acetaminophen, zanamivir, peramivir (since 20102011

season}, and laninamivir (since 2010/2011 seasonl

® -Amantadine” {1 case], "acetaminophen and amantadine” {2 cages) and “oseltamivir, zanamivir and acetaminophen” (1 case),

-

“Mmamumvhen, oseltamivir, 2anamivir and laninamivie” {1 case).

“Aretaminophen, csetamivir, 2anainivit and taninamivit™ (1 case),

.- W W o A B

“Laninasmivir and acetaminephen” {6 gases) and “oseltamivir, laninamivic and acetaminophen” (1 case),
“Laninamivir and acetaminophien® (3 cates), “cseltamivir and peramivir” {1 case] and “zavamivir and peramivir® {1 case)
“Acetaminephen and amantadine” {1 case) and “oseltamivie, zanamivir and acetaminophen® {1 case).

“Laninamivir and acctaminophen™ (4 vases) and “oseltamivir, Janinamivir and acetaminiophen” {1 case)
“Laninamivir and acetaminophen” {1 case) and “ostltamivir and peramivir® (1 case).

.72.
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However, selecting 1 control group would be very difficult, because
it would directly affect the results.

In conclusion, our results suggest that it was not clear about
specific association between the types of medications used or the
types of antiviral and the eccurrence of abnormal behavior. How-
ever, severe abnormal behavior was observed by the patients with
IL1, and this frequency did not due to type of antiviral drugs. This
observation suggests that patients with influenza, including pa-
tients who were administered and were not administered antiviral
medication, should be observed with caution for possible abnormal
behaviors including fatal behavior such as intention of jumping off
a building.

The result of the current study was reported to the MHLW
committee for pharmaceutical safety every year to maintain the
two recommendations issued by MHLW in 2007.
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