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医薬品 研究報告 調査報告書

ユ別番号・報告回数
報告日 第一報入手日

2009. 11. 12

新医薬品等の区分

該当なし

総合機構処理欄

一般的名称 人血清アルブミン

研究報告の公表状況
ABC Newsletter#38 2009 0ct
23: 13-14

公表国

ヨーロッパ販売名 (企業名 )

赤十字アルプミン20(日 本赤十宇社 )

赤十宇アルプミン25(日 本赤十年社 )

赤十字アルプミン20%静注48/20n,L(日 本赤十字社 )
赤十字アルプミン20%静注 10な /50mL(日 本赤十字社 )
赤十■アルブミン25%静注1258/50mL(日 本赤十字社 )

研
究
報
告

の
概
要

DEU規制当局はインフルエンザパンデミック時の献血条件緩和を検討
欧り11連合の血液規制委員会(BIood Regdatory Cottmiteさ )は、Hl、 1ィンフルエンザ・パンデミック時の供給確保のため2つの緩和

策を検討していると報告した。ヨーロッパ各国の代表は、パンデミックが深刻化した場合、輸血用血液が1015%不足するのではと
使用上の注意記載状況・

その他参考事項等

観弊η悌鷺9謙縣醜ν房蘊齢輪こEU窮
1夕発盟鶴麗等〔肥Mも[[劣珈

=
大きな効果があると多くの国が評価した。また、

ヘモグロビン値を
ることについて合意した。

赤十宇アルブミン20

赤十字アルブミン25

赤十字アルブミン20%静 注
4g/201nL
赤十字アルブミン20%静注
10g/50mL
赤十字アルブミン25%静注
125g/50mL

血液を原料とすることに由来

する感染症伝播等

①

報告企業の意見 今後の対応

響願 継 下 艦 曇う)')レWttZま 言ちよるよ痛 孟ふ
日間の短縮とヘモグロビン値の基準の緩和を検討しているとの報

機

'生

ンザは毎摩流行をみる真もポピユ与―な疾患であるが、

却ヽ1によるいかなるインフルエンザウイルス感染の報告はない。本

河の製造工程には、平成ll年 8月 30日 付医薬発第1047号 に沿つ

:ζfチじ貧蕗驚だ主κ翼薦爾λi羅魏
糞確保されていると考える。

日本赤十字社では、間診で発熱などの体調不良者を献血不適として
いる。更に、平成21年 5月 18日 付薬食血発第0518001号「新型インフ
ルエンザの国内発生に係る血液製剤の安全性確保について」に基づ

きt新型インフルエンザの患者又は罹患の疑いのある患者と7日 以内
に濃厚な接触があつた人の献血を制限するほか、献血後に新型イン

フル土ンザと診断された場合には当該血漿の使用を禁止している。新

型インフルエンザが流行した場合、献血者減少につながることも予想
されることから、今後も引き続き情報の収集に努める。

'時

河の

ルヽメ MedDRA/」 Ver.120J
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EBA Standards (continued from page l3)

Two EU standards were identified as being levers to increase the blood supply on an exceptional and

temporary basis in case ofa severe shortage. The hrst involves the deferral period after a potential do-
nor's recovery from a flu-like illness. The EU directive requires that I 4 days must elapse between the end

of flu-like symptoms in a prospective donor and the donation. Most member states said that reducing this
defenal to seven days would have a major effect on accepting donors during a pandemic.

The member states and the commitlee agreed to request a risk assessment from the European Centre for
DiseaseControlandPreventionontheimpactofreducingthisdeferralperiodfrom )4daystosevenor
even five days.

In terms ofacceptable hemoglobin levels in donors prior to donation, current EU rules state thresholds of
12.5 grams per deciliter (g/dL) for women and 13.5 g/dL for men. There was a consensus among the del-
egates to the meeting that for a pandemic, these Ievels could be reduced to l2 and l3 g/dL, respectively,
without pufling the health ofthe donors at risk.

FDA prefers to defer drcisions. When a similar meeting was held earlier this year with officials from the
FDA Centers for Biologics Research and Review and representations of various blood organizations,
FDA said it prefered not to address "theoretical" questions on donor criteria, It said it would consider
such issues as needed. (Source: Blood Regulatory Committee, Summary Report,9/29/09) t

PEOPLE

Elizabeth G. Nabel will be leaving her current position as director of the
National Heart Lung and Blood lnstitute fl\HLBI) at the National Institutes
of Health to become the next president of Brigham and Women's Hospital
and Faulkner Hospital in Boston, the two medical centers announced on
Thursday. She will start the newjob on January 1,2010, when the hospit-
als'current president, Gary Gottlieb, becomes president and chief
executive of Boston's Partners HealthCare, the parent organization of the
two medical centers and Massachusetts General Hospital. He is replacing
James Mongan, who will be retiring at the end of the year. Nabel, a cardi-
ologist who graduated from Cornell University Medical College, has served
at Brigham and Women's before: she completed her internship and residen-
cy in internal medicine there, as well as a clinical and research fellowship
in cardiovascular medicine. She served on the faculty at the University of
Michigan in the I 990s, and she joined NHLBI in I 999.

C()ltRECTI()N:An articlc in thc Oct 16,2009,И BC N`ws:ο ″θ″misstated thё :clationship beヽ vccn

Toln and Suc Zuck shcis his wifc:Wc apologizc for thc mistakc`

Save the Date: FDA Workshop on Emerging Arboviruses

The blood banking communiry lras learned that the Food and Drug Administration will be holding a

workshop on emerging arboviruses and recipient safety on Dec. I4-I5, 2009 at the National lnstitutes of
Health in Bethesda, Md. The official announcement will be made in the next few weeks. Pre-registration
for this free workshop will be required, and fonns will bb available at the time ofthe announcement.

The order Ofthe bars ls(frOm tOI(O bOは 。m).red,ye‖ ow.9reen,and nO respOnse

EU Regulator considers Relaxing Blood Donor Requirements for Flu pandemic

The Blood Regulatory committee of DG SANCo, the European regulator for blood requirements, is con-sidering relaxing two of its rules to help assure sufficient blood supplies should an t-tiNt nu pandemic
creale shortages, according to a summary report issued by the comminee. Representatives tiom variousEuiopean countries and member states are concerned that a severe pandemic could resuit in a shortage ofblood components of up lo I 0 or I 5 percent.

To.address this possibility, the committee asked the European Btood Alliance (EBA), the association ofnational.suppliers and regional alliances in Europe, and the national regulators itr," ro-.ul.o..competent
authorities" for each European Union [EU] member state or country)lo utt"ni a meeting at the end ofseptember to discuss the potential impact of the flu on supply, to consider u,hich rules *igf;, u. relaxed tomaintain an adequate supply, and to gather information fiom the member states on the nleasures and con-tingency plans thcy are considering in case the blood supply is at risk because an NHINI influenzapandemic affects both donors and the staffs ofnalional blood services.

T}e Blood Regulatory comminee sets standards of qualify and safety for rhe collection, testing,
processlng, storage, and distribution ofhuman blood and blood componenti. In advance ofthe meeting, itprepared a working paper providing background information on the following points to be addressed. Thepaper included:

l. An overview of the potential impact of a pandemic on the blood supply in the EU;2. Identification ofthe best ways to correcf a potential impact and n,',rintiin supply; and3' An analysis of the potential conflicts between these stralegres and the mjnjmum standards for
blood and blood components set by the European legislation.

During the meeting, participants u'ere provided with several supporting documents, originating fiom ei-
lher member stales or the EBA
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医薬品

医薬部外品  研究報告 調査報告書
化粧品

別紙様式第 2・ 1

番号 11

識別番号・報告回数 鑢: 1権悦評〒 厚生労働省処理欄
一般的名称 乾燥濃縮人アンチ トロンビン lI

研究報告の

公表状況

Clinical lnfectiotls

Diseases  20101 50(5)

672-678

公表国
オーストラリア

販売名

(企業名 )

①ノイアート静注用500単位 (ベネシス)
②ノイアート静注用1500単位 (ベネシス)
③ノィアート (ベネシス)

研

究

椰
Ｐ
省

の

概

一要

背景                       「
バ ンデ ミック 2009イ ンフルエ ンザ A型 ウイルス (HlNl)の 重症感染は、妊行、月巴満、および免疫抑制を含む リスクファクター と関連 し
てい る。重症 の 1例 で免疫 グロブ リン C2(IgG2)欠 損が同定 されたことを受 |ナ て、我々は HlⅣ i感染患者のコホー トでの lgGサ ブクラスの
レベルを調べた。

方法

HlNlの急性で重症の感染患者 (集中治療室での呼吸のサポー トを必、要 とする感染 と定義 した )、 中等度の HlNl感 染患者 (入院患者だが
集 中治療室へは収容 されていない患者 と定義 した )、 おょび健康な妊娠女性からランダムにサンプ リングした被験者を対照 として、患者
お よび対照の血清 IgGお よび IgGサブクラスの レベルを含む特性を調べた。
結果

Hlヽ 1感染した39例の息者(重症感染が19例、そのうち7例が
'1娠

中:中等度感染が20例でそのうち2例が妊娠中)の うちで、低アル
ブミン血症(Pく o o01)、 貧血(P〈 o o01)、 および総IgG(P=001)、 IgGl(P=0022)、 lgG2(19例 中15例 vs 20例中5例 ,P=0001:平均値
土標準偏差 [SD],1.8± 17g/Lvs 34± 14g/L:P=O o03)が 低 ィ

ベルであったことは、統計学的に有意に重症 HlNl感染 と関連 L´てい
たが、多変量解析で統計学的に有意であったのは低アルブミン血症(P=o o2)と 平均の IgG2´ ●ルが低値であったこと(P=o043)のみであつた。lgG2欠損患者で生存していた 15例 (79%)の フォローアップを急性期の最初の検体採取後、平均(士 SD)で 90± 23日 日(範囲は38126
日甲)に 行 つた ところ、低 アルブ ミン血症は大多数の症例で解消 していたが、 15例中 11例 (73%)の 患者では IgG2欠 損はそめままであっ
た。対照の健康な妊娠女性 17例 では、 10例で軽度の IgGlお よび/ま たは 1を c2レベルの低値が認められたが、HlNl感染のあった,1娠 患
者 では IgG2レベルが有意に低かった (P=0001).
結論

重症 HlNl感 染は lgG2の 欠損 と関連 し、それは患者の多 くそ持続性 となるもの と考えられる。 IgC2レ ベルの妊娠に関連 した低下が、
妊娠女性 の全て とは言えないまでもい くらかの比率で HlNl感 染の重症度が増加することを課明す るものかもしれない。HlNl感染の発 FiF
機序 における IgG2欠損の役割 を知るには さらに研究が 2、要であるがさそれ 11こ のことが治療上意義を有する可能性があるか らである。

使用上の注意記載状況

その他参考事項等
代表 としてノイアー ト静注用 500単位の記載を示
す。_

2 重要な基本的注意
(1)本 剤 の原材料 とな る献血者 の血液 について
は HBs抗原 抗 HCV抗体 、抗 HIV l抗 体、抗 HlV 2
抗体、抗 HTしVI抗 体陰性で、かっ ALT(GPT)lLIで
スク リーニングを実施 している。更に、プール し

た試験血漿については HIV l、 HBv及 び HCVに つ
いて核酸増幅検査 (NAT)を 実施 し、適合 した血

嬌を本斉」の製造に使用 しているが、当該 NATの検
出限界以下の ウイル スが混入 してい る可能性 が

常に存在する。本剤は、以上の検査に適合 した血

漿を原料 として、cOhnの低温エ タノール分画で得
た画分から人アンチ トロンビン IHを濃縮 精製
した製剤であ り、ウイル ス不活化 除去を目的 と
して、製造工程において 60℃  lo時 間の液状加
■ll処 理及 び ウイル ス除去膜 に よるろ過処理 を施
しているが、投与に際 しては、次の点に十分注意
すること。

∩

報告企業の意見 今後の対応
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compared these results with those obtajned from a11 inpatients

with less s€vere HINI infection (ie. those patients who did not
require ICU admission), as weLl as a randon sampJe of healthy

pregnant women who presented for routine antenatal care.

METHODS

The study was initially underraken at Ausrin Health (AH), a

rertiary universiq' teaching hospital in Melbourne, Australia.

After the observation oflgG, deficiency In a parienr wirh HtNl
infecrion, all patients with pol)merase chain reaction (PCR)-

proven HlNl infection who were sufficiently unwell ro require

admission to AH underwent routine hematological and bio-

chemical assessment, had tieir serm immunoglobulin levels

and subclasses determined, and were reqewed for their clnical
features, demographic characteristiq, and treatment outcome.

Acute-phase serum samples were either assessed ptospectively

or were retrieved from storage for analysis; patients for whom

there were no appropriate stored serum samples were noted
but not included in the study. Because of the potential thera-

peutic implications of our initial findings, and after discussions

witlr the Department of Human Health Victorra, we subse-

quently broadened recruitment to 2 other hospitals in Victoria
(Royai Melbourne Hospital IRMH] and Bendigo Health IBH]),
which were actively managing patients wirh severe I-llNl in"
fection and had ICU admission criteria that were similar to
those at AH, to obtain similar acute"phase scrum specimens

and clinical details.

The fouowing de6nitions were used for the study: patients

with severe HlNl inf€ction were defined as those with con-
6rmed LIINI infection who required admission to the ICU for
respiratory (invasive or noninv3sive mechanical ventilation)

and/or vasopressor support, whereas patients with moderate

HlNl infection were dehned as those who required hospital
inpatient (but not ICU) care. Community,acquired pneumonia
was defined according to the lnfectious Diseases Society of
America guidelines l6 l.

The clinical and laboratory features of patients mth severe

HlNl infection at the 3 recruitment sites (AH, R!1H, and BH)
were compared with those of patienrs with moderate HlNl
infection (AH). All patients who were found to be lgG subclass

deficient during th€ir acute illness were followed up to obtain

convalescent immunoglobulin and IgG subclass levels to assess

whether the identified de6ciency was transitory or persistent.

Because a large number of our pallents with severe HINI
infection were pregnant, we investigated the immunological

status of a random smp)e of healthy pregnat women lo com-

Pare these resuits witl those observed among pregnant women

with moderate and severe HlNl infeaion. Thus, we obtained

serum samples from l5-20 healthy pregnant women who had

antenaral outpatient visits at the Mercy Hospital for Wonen
(Melbourne, Ausrralia) on 19 or 20 fuly 2009.

All data were summarized and anallzed according to HlNl
infection severiry (severe vs moderate), presence of pregnancy,

and, if the patient was pregnant, pres€nce of H1 N I illness (pa-

trents with HlNi infection vs healrhy conrrol subjects). Ethics
committe€ approval was obtained at all 4 participating centers
that undcrrook rhe srudy.

Laboratoty assays. The presence of HlNl infection was

con6rmed by strain,specific PCR at the Victorian Infectious
Diseases Reference Laboratory and World Health Organization
Influenza Reference Laboratory (Melbourne, Australia) using

standard HlNl asays.

Se rum immunoglobulins (lgG, lgM, and IgA) were assessed.

using both a Beckman IMMAGE 800 analyzer (Beckman Coul,
ter) and an Abbott Architect riB200 analyzer (Abbott Labo,
ratories, Abbott Park) in accordance with the manuf"cturers,.
insiructions. Similarly, immunoglobulin subclasses (igG,, IgG,
IgG,, and IgG,) were measured using Binding Site Human IgG
Subclass kits on a Beckman IMMAGE 800 anallzer in accor-
dance with the manufacturer's instructions. The reference
ranges for normal adultr according to the manufacturer were

as followsr toral IgG,7.0-16.5 g/L; Igc,, j.8-9.3 BIL;|gC,,2.4-
7.4 g/L; IgG,, A.Z2-1.76 g/L; lgc., 0.04-0.86 g/L. Rourine he-

matologicai and biochemical analyses were p€rformed in rhe

Pathology Departmenrs ar contributing hospitals.

Statistical analysis. Univariate analysis was undertaken us-
ing Fisher's exact test, Student's / test, or the Wilcoxon rank-
sum test (as appropriate) with Stata sofrware, version 8.2 (Stata

Corporation), to identifo features associated with HlNl infec

tion severiry Variabls that were potentially associated (P<.2)
on univariate analysis were included in a multivariate analysis

to identiry features statistically associated with severe Hln-l
infection. Similarly, a univariate analysis of the ciinical and

laboratory features of healthy vs HlNl-nFected pregnanr par-

ticipants was undertaken to assess for any associattons with the

presence of HINL infection. A P value of {.05 was considered

to be statistically significanr.

RESULTS

Soere versus modercte HINI infection. Atotalof4T patients
with acute HlNl infection (19 with severe infection and 28

with moderate infection) were assessed from 30 May through 
^l6 August 2009. Appropriate serum specimens were available

[or 39 patients ( I 9 with severe infection and 20 with moderate

infection), and results are shown in Table L Among the 8 "

Patients for whom no serum samples were available, no special

features were noted to explain the lack oIstored serum sanples.

Patient demographic data and comorbidities for the 39 par-

tlclPants were similar between the severe and moderate HlNl

Table 1. Comparison of Results for lmmunoglobulin ilg) Levels for Patienrs with Severe versus Mode.ate t{1Nl Infection

Severe      MOderate
HlNlい Fection   HlNl ∩FeCt On

`ρ

‐ 19)    (ρ =20,

Age, mean years 1 SD (range)

Male sex

PleQtlafrl

Comorbrdily

Henralologicai nraIgnancyb

sol o-o'9dr "a so alialro^

Asthnla (.equring nhaled corticosterOids only)

Obesity

Draberes -e'r',s
ln'Le. la. e "'eO mrOCa.Cttr,

Pneurnonia presefte

ICU managemenl'

Endotracheal if tubation/vef tlatron alone

Endotrachea In1!balron/ventlarron plus ECMO

Noninvasive ventilation/high-f low oxygen

Mof,alrty

Laboralory res!jts

Hemoq obrn leve , mean 9/L ( 1 SDJ

Leukocyte count, mean cels x 10'/L (aSD)

Lymphocyte couni. mean cells X 1O'g/L (1SD)

Renal mpairment (creatrne level >l 10 pmollL)

Abf ormal liver Iunclion

Seru/n albunlin levej, mean g/L 1 SD {.ange)e
r -f uroq obui.6 dd a

Mean day (tSD) of HlNl illn€ss when serum inrmunogtobutins assessed (raogc)

Low lgA

Lo\ry lgM

Low roral 9C

Toial lgc levels, mean g/L 1!SD)
Palrents wrth low lgc,

1gG, levets, nrean g/L {t SD}

Patients wrth lcw lgG?

LqGr leve s n,ear g/L (:SDl

36 = 19(16-フ 9,

7

0

3C

3つ

16

12

2

5

2

104 = 23

104=lo 5
094 ■ 05

23 ■ 5(16-341

62 = 24(3-11)

3h

2h

12)

フ2■ 55

42● 39
15`

18=17

41 t t6 (19-761 .32

l1 .34

2 .065

2 >.99

2 .49

6d .45

3d .60

5d lo
0 ...

4 <.001

0          23

133=21     くool
87± 83     56
30± 88     31
3          70

11          08

35 ■ 5123-421  く001

69 ■ 61(1-23}    6フ

2h          66

4h     66
4      ol

97± 24  '   069

4          .o22

52● 19     3,
5          ool

34■ 14    003

NOTE OaIa are no. ol patienls. lnless oth€rwise rndrcated. Severe H1N1 rnleqtion was deflned as requrring intensive caro unit (lC{J) admissron and
respifalorvssppod ModeraleHlNllniectlonwasd€lned€sr6qurinqhosphaladmissionbulnotlCUadmission.ECMO,exta,corporsalmembrafeory,
qerar'o. SD srarod,d oe. anoa

' 6t the 7 pregnant women wlth severe HlNt inlection,2 had mid as!hma {not !sing inhaled corticosleroids), whereas 1 pregnantwomanwith moderate
HrNl rnlecton had bolh type 2 dabetes mcltrus and obesrty.

o O-e o:r e. t .r eac g'o-o 5ao c-to. c vmpnoclirc leu! e-,a
' One p3ten( had cbesiry and djaberes. afd 1 patenl had aslhma and diaberes All 3 oarients had Ivoe 2 dtabeles.d One pa1,e^l had aslhma, obesfy and drabeles; ? Fatents had obes]ty and dLabetes:3 paiionrs had asthma and diabeles; 1 patient had obesity and

aslhma Two ol 5 par6nls fad Vpe I drab€tes, and 3 of 5 patients had typ6 2 diabetes..
' Comm!.[y,.cquked pneumona was def].ed accordrng 10 Infectious OEeases Sociery ot America guidetrnes (61I Among pal enrs who requied endotacheal rnl!balion/venritafon alon€. ECMO. and nonrnvasive venrila!on/highJ ow orygen, pregnaocy was presont rn

4, I. dnd 2 pd.e ' . rF\pect\el/.
e Serum a bum'^ eve on same day lhat rmmrnoglobulif, levels were m€asuredi 

Defic,enc es rn gM and lgA were al mild.
An addit o.. pal ent who was 16 years and I I monlhs ol age was not repoded 1o have delicient immlnoglobulin levels. becaus€ her immuooglobulin

eveswerewlhrnthepediavicranqe;howeverlhesevatueswouldhavebeenconsderedtobedotrcienlilrheadult(defin€des>tTyearsoiagelnormal

'ange \.lLe. lad bpen -sed.

lgG, Dehciency and Scver. HtNl Infection . CID 2010150 (I Mard) . 571



lgc total lgGl lgG2

nemia (P = .024), A-fter this analysis, anly low mean serum

conceDtrations of IgG, and albumin remained statisticauy sig-

nificantly associaled ryith severe HlNl infection, compared

with moderate HINI infection (P = 041 and P = 02, re-

spectiveln Table 2).

Among th€ 2l Patients identified as lgC, deficient during

the acute stage of HINI infection (16 with severe infection,

including patient A; 5 with moderate infection)' convalescent

serum samples was obtained from 15 Patients (7l0lo; 1l with

severe infeoion, 6 of whom were pregnant; 4 with moderate

infection, I of whom was Pregnant) a mean (1SD) of 90 l-

23 days (range, 38-126 days) after the initial acute-phase spec-

imen was obtained. Convalescent-Phase serum samples were

not available for 6 patients' because 2 had died, I tvere not

contactabie, and 1 refused testing. Serum IgG, results are shown

in Figure 2. Among the Il patienrs with previous severe HINI
infection, serum IgG, levels remained in the de6cient range for

8 (73a/o;3 postpartum, one Pregnant' and 4 nonpregnant; Fig-

ure 2). Two of the 3 patiens with severe Hl Nl infection nth

normal convalescent serum IgGr leveis were PostPartum

women; I of these 2 women had received intravenous pooled

immunoglobulin as a comPonent of her therapy for severe

Table 2. Multivariate Analysis of Features Potentially Asso-

ciated with Severe versus Moderate H1Nl Infection

Time rrOm ls(町 02 1evel

(dayS)

HlNl infection, bul rhis n'as 77 days before testing of cot-
valescent-phase serum samples. Notably, the only patient with

seveie HlNl infection with normal convalescent-Phase lgG?

Ievels who was nonpregnanl was only rnildly deficient during

the acule ghase of illness (acute-phase lgG' Ievel, 2. I g/L; con-

valescent-phase lgc, 1evel, 2.6 g/L; norma) range, >2.4 glL).

Of the 4 patients with moderate HLNI infection who were

assessed at follow-up, 3 remained IgG, dehcient, including I

woman who was stiu pregnant at this time (Figure 2).

Persistence of immunoglobulin deficiency was less promi

ncnt for non-lgG, subciasses. Among the 8 patients with severe

HlNl infection who b/e.e inirial)y deficient ir lgG,,6 had

normal IgG, levels on ttsting of convalescent-phase serum sam-

ples (data not shom). Similarly, hypoalbuminemia had re-

solved in most patients (9 of 14 assessable p.atients); however,

ot the other 5 pailents. 2 remained pregnanr ar the time of

follow-up.

(dayS)
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Figure 2. Comparison ol serum immunoglobulin G subclass 2 lLgG,) levels among patients with lqc? deficiency during severe HlNl infection and

wth recovery {nonpregranl and pregnant women). 0ata are shown fol pregnant patenls with H1N1 infection (O) and nonpregnant patients wLth

HtNl iniect0n Ll Aashed rne, preqnant patient al time 0f inlial IgG? sample: datted line. ower lmlt ol rlorma adut range ior 19G,

infection groups, excePt that Pregnancy was more common

among patients in the severe HINI infection Sroup (7 of l9

vs 2 of 20); however, this difference did not achieve statistical

signifrcance (P = 065; Table l)
Hlpoalbuminemia and anemia were mo'e common among

patients with severe HlNl infection (P< 001 for both; Tablc

l), Simiiarly, the presence of severe HlNl infection was sig-

niFcantly associated with low ievels of totai IgG (12 of 19 vs

4 of 20 patientsi P = .01), lgcr (11 of 19 vs 4 of 20 patients;

p=.022) and tgG, (t5 of 19 vs 5 of20 patients; P= 001;

Table I and Figure t), compared with Patients with moderate

HlNl infecion. Furthermore, I patient with severe HlNl in-

fection (Patient A) was a Pregnant woman at 2 I weeks gestatlon

(age, 16 years and ll months) who had an IgG, level of I t g/

L, which was reported as normal on the basis of the IgG'

reference ranges used for children (age <16 years: 0 6-5 0 g/

L) but would have been considered to be deficient if the adult

reference ranges (^8e > L'7 year s. 2.4-7 0 glL) had been applied

Assessment of the meu ( t standard deviation ISD]) con-

centrations of total l8C and IgG subcluses demonstrated that

patients with severe HlNl rnfection had s:gnificantJy lower

levels of IgG, (and therefore lower levels of total IgG) thu did

patients with moderate HlNl infection (Table I) However' the

mean (aSD) levels of tgG, (4.2 ! 3.9 vs 5 2 :! l9 g/L; P =

.31), IgG, (0.50 + 0.28 vs 0.77 i 055 g/L; P = 07J and IgG,

(0.28 + 0.43 vs 0 24 t 024; P =.68) were not significantly

different between Patients with severe and Patients with mod-

erate HINI infection (Figure l)

The association between pregnanry, hlpoalbuminemia, ane-

mia, and low levels of IgG, with severe HlNl infection were

assessed in a multivariate modeL The results are shown in Table

2. Abnormal liver fiinction fest results were not inc'luded in

this analysis, because they were correlated with hlpoalbmi'

Immunoglobulin laels and pregnanc\!, A totai of 9 Pa-

tients with HlNl infection were Pregnant (23olo; Table 1). Se-

rum immunoglobulin levels for these Patients were compared

with ievels for l7 healthy pregnant conlrol subjects, and resuits

are shown in Figure I and Table 3. The healthfPregnant women

were slightly older than those with HlNl infection, but both

groups were similar with regard to mean gestation period (Table

3). Among the 17 healthy palients, l0 had mildly low IgG, and/

or IgG, levels, compared with the standard reference range for

nonpregnant women (tgG, alone, 4 Patientsi lgGt alone, 4 pa-

tients; lgcr and lgG., 2 patients).,However, Pregnant women

with HlNl infection had significantly lower mean levels oftotal

IgG (P<.00i), IgG, (P = .005), and lgcl (P = .001) than did

the 17 control subjecls (Table 3 and Figure l).

Table 3. Comparison ol Results for Pregnant Women with HlNl Infection versus Hoalthy Control

Subiects

Pat e∩ ts vvて い

Hl Ni nfeclona

(n=9)

Hea thy

cont「ol subiocts°

(っ =,7,    P

Odds ratro
(95% conlidence

interval)

Age, mean Veals t SD (range)

GF<r,'.. r-:1 v ao. q - cn r.?a^ol

Low toial lgc
Tora igG level. mean g/L ( t SDI

Low lgc,
Mean ( t SD) lgG, level, mean g/L I : SD)

Low lgc?

lgG, level, mean g/L (r SD)

24■ 62(16-37) 30± 39(20-36)
32■ 60(2■38,  35=29(2940)

フC                  3

52● 17    85士
'プ

6

28■ 11

7C

15=10

6

44± 13

6

28■ 08

008

16

009

く001

22

005

097

001

PreOnancy

Mean hemoglobin per g/L

Mean serum albumin per g/L

Mean immunoglobulin G, level per g/L

89(032‐ 2482)  20

1 01(094-108)  80

16110鮮 23  02
225(1 03-4921    043

NOTE. Data are no. of patients. unless olhe.wise rndicated. lgc, rmmunoglobu)in G

o Includlng 7 patienls wiih severe HlNl Inlection and 2 patien{s wrlh moderaie H1N1 Inl€clion
o Two heallhy pregnanl parients had gestalional dEbeles.
cAnaddiiooalpatienlwhowasl6yearsandllmonthsofagewasnotlepo'ledloiavedeficienlimmlnoglobol;n

levels, because her lmmunoglobu in levels were within the pediEvrc range how€vel these values would hsve been

considered !o be delicienl il lhe adull (delned as >17 years of age) normal tange values had been used

lgG2 with recovery - Severe H1 N1 lgcz with recovery ' Moderate Hl Nl
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DISCUSSION

Although a number of authors have described the clinical fea'

rurcs of HIN] infection l7-91, including those of pregnancy

rs a risk factor for severe HlNl infection [10i, this is, to our

knowledge, the lirst report to identify a Potential association

bftween HlNl disease severity and the presence of immuno'

globuln subclass deficiency. Patients with severe HlNl infec-

rion were significantly more lrkely to be de6cient in IgG, than

were patients qth moderate H 1N I infectron (P = 001): lgG'

deficiency was not necessartly noticeable if only total lgG levels

were assessed. Furthermore' our 6ndings suggest th3t, for the

majority of such Patrents ( I I of I5 Patients; 730lo), IgG, defi'

ciency persrsts after recovery from HlNl infection, regardless

of whethcr the illness was associated with possible risk factors,

such as pregnancy. Low lgC' levels are lhetefore less LrkeLy to

be simply related to a severe inflammatory resPonse' as ls some-

tjm€s noted for acute'phase reactants, such as albumin, creatine

lonase, and lactate dehydrogenase l8' I Ll.

IgG subclass deFciency is usually asymPtomatic, and low

leveLs of I or more IgG subclasses can be found tn 2a/o-ZAa/a

of healthy individuals ll2, 131. lf symPtomaiic, patients with

IgG subcJass deficienry tend to have recurrent sinopulmonary

bacterial infections [13]. However, to our knowledge, IgG sub-

class deficiency has not been studred iq detail in humans with

influena infection, although in mouse models, anti-influenza

antibody (and specifically Ig(i) has a key role in virus control

in the lower respiratoly tract, comPared with the upper res-

piratory tract [14, l5]. In humans' Logtenberg et al ll6l de'

scribed a single patient hlth severe t13nsitory h)?ogamma-

globulinemia associated with acute influenza A virus infec-

tion. However, in this case, ali immunoglobulin classes (lgG,

IgM, and IgA) were affected. Other than this report, we can

frrd no oth€r association bctween influena od immunoglob-

ulin deficiency.

Thus, ir is uncertain whether we have simply identified a

cohort of patients with HlNl infection with underlying un'

recogaized IgG, de6ciency, or whethcr there is an rnteraction

between the HlNl virus and the host that leads to such de-

ficiency. Given that the half-life oflgG' is -3 weeks ll7l, a

potent ild sPecific rnteraction between HlNl virus and host

B cells would need to occur to lead to such a precipitous de-

crease in setum IgG,. Bone marrow apoptosis of B cells by

influenza virus has been demonstrated in mice {181, but how

this relates to disease in humans remains unclear' However, the

fact that the lgcr deficiency that we idenrified appears to persist

in most cases long after disease resolution (convalescent serum

samples were coll€ct€d a mean (1SD) of90 t 23 days after

the acute phase of illness) suggests the possibility of Potential

long-term implications for these Patients and thal follow-uP

of moderate and s€vere cases of HlNl infection may be u'ar-

ranted.

Because of our findings, we hlpothesize that IgG, deficiency

may be associated with an inability to mount an early effective

immune response to influenza and may therefore be linked to

severe disease. Furthermore, if the IgG, deficiency that we ob-

scrved is long:lasting or Permanent' wili this affect lhe Patients'

Likely response to influenza vaccination? ResPonse to influenza

vaccination is measurcd by speclfic neutralization assays, rather

than by totai immunoglobulin concentrations, and it is not

known whether resPonse to influenza vaccination by individ-

uals who are IgG, subclass deficient is diminished

Pregnancy is a known risk factor for increaseC severLty of

both seasonal and pandemic influenza infectjons [19*231'

which is thought to be anributable to pregnancy-related phys-

iologic and immunologic changes, such as decreased lung ca-

pacity and increased cardtovascular demand, as well as a shift

away trom.ell-medrared tmnruniw to hrnoral immunLa {241

Our frnding that a substantial number (10 of l7) ofour healthy

pregnant cohort had miJdly low IgG, and/or IgG, levels is con-.

sistent uth rhe klown decrease in rmmunoglobulin Levels that

occurs during normal pregnancy and res6lves after delivery [25,

261. Low lgG, levels rn PrLgnanl women could thercfore po-

r;ntjally explain why pregnancy aPPears lo be a risk factor for

severe HINI infection [2*4]. However, this alone does not

appear to explain the signi6cantLy Lower levels of IgG, observed

among pregnant patients with HINI infection, compared wtth

levels among our healthy Pregnant contlol subjects (P = 001)'

nor lhr fdcl thaL lgG, defic.encv Perslsted Pos'Pa' tum in ,ome

women with severe HlNl infection.

AJthough IgG, deficiency appears to be associated with H LN I

infection severiry, it remains uncertain whether administration

of immunoglobulin to Patients who are IgG, deficient is likely

to be therapeutically beneficial We administered pooled im-

munoglobulin to some of our Patients with severe HINL in-

fection who had tgG, deficiency, but. our observations were

uncontrolled. Nevertheless, convalescent blood products were

admini.stered during the Spanish influenza pandemic with a

reduction in mortality [27], and more recentiy, convalescent-

phase plasma samples obtained from a patient who recovered

from H5Nl influenza infection was used successfully [28]. Fur'

ther investigation of the use of convalescent-phase blood prod-

ucts in severe pandemic HlNl infection is needed

Our study has a number of important limitations, including

being of relativeiy limited size and lacking suitable specimens

to anal)ze patient cellular immmity or to assess influena nrus

neutralization, and we have not compared our Fndilgs with"

those that might be expected among h€althy nonPregnant con-

trol subjects. Furthermore, wittr the number of cases of HlNl-

infection now decreasing in Australia, our findings need to be

con6rmed in other geographical locations (although the HlNl
strain circulating in Victoria aPPears to be the same as that

isolated in the Northern Hemisphere) Iql.

Nevert-heless, we considered our 6nding of a statisticaUy si8"

nificant association betw€€n lgG? deficiency and HlNl infec-

tion severity to be sufficiently notable and h'?othesis-gener-

ating in terms of potential clinical therapeutic importancg that

prompt notification of these data to clinicians managing cases

of HlNl infection was warranted.
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