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antimicrobial therapy in children
WRREEE  BILEHIERE Y ¥ — - BRI (K30

O FNEREROERNFA

NRESRFERBDIFEA LRI VAR ETH
2%, TREMIEUERLENTH0OEHL TH4
L ETidhwv., BIoARTE, REFRLATY
Z32Ebdh, BREROZHIRE, HETRZEIC,
M RS DA e A B S 2 REER TV,
WERPBLELHEIZOAERETH. TORMIIK
DEDIHHTESL, D74V ABRPIE I E
EHHL 2V, QHIBBEEL Z L6, HlE
D AR R, W, B, ms L)
POORERETRELPE NIRRT S, OHEEL
¥ a8I21E, TORBOER, REHUIZBTL
FAERNBABEL-OL, ZRIZEY LR
(narrow spectrum) OILHKEWHT L, Q&Y
LS RERERAL, BSHMMORHEARERHSES
GEH T A LD XtEhv), W REEL D
Wi, WA, 2HRE, BROBBITASEE
THY, BEMRIZTIZES 2w (CRP 2 ).
Q@ NRICBIIIERCERM S EDAK

ANEDOMEBHAIEIZBWT, MHEZLEETS
gL LT, WuiAE, wilsE, Rk, HE, B&
g, MHERZK, BOMLZ:, RESEISE, BB - KEML
B e AT S A B, AN oo T A A R e A
WBOKE LML, BROEMICL-T, €O
K E BT 52 L chD, B THIPERE
i X RIKMIX, FraER Tl B REMSERN
(GBS), YAFVUT7, K, LYK -CiilikEk
W, BEIA 7 R, S8 CI0 JRERE,
B RM R ETHY, ZROIE UMY i
D|RAPEETH B, —HT, PHE, HRERD
ENEE LT, WiRRE, BEDLIWESA ST
& &y (Non-typable) 4 7 v H#Hl, &
FTXxEFLLETHY, WHSRTIE AT AL EMEKE
ThdH, RBERE T ABRIEL2RBEETH S
W, 1IHD T T AEEVESATE, ek L EKME
YA, R WAL, BT MRk
B, ABEANSEREIZE A3 0NH Y, TR
Wi A2 Y EME W 7 B 3k (MRSA) 12
& ORGSR E LMY Lo TWwh, ZhH6DH
BED S RINGE, 4 L CEORE ol E: s s
2D, BMOPHEESRIKL, R sy
e UTHEREIA e
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bETH, EIMREL 770 ARY YORFIIAEL TS, e LT, BED LD
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52 ThHhHI LREDPHETOLNET,
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WNRFRICB VT, BRVPEEL &ZL,
UERBZ RWIIREOBIC 2 e 5 Z &1,
HEDZETEDLOTEL{EBTHILTHA.
PRI EREIFEIETH-T, 7AWV
ABER, MOIIEEREIME ) DO TITZ .
ANRERHEE T, WESBEOLNTVWAZ LD D

&

h, BROZHRE BHFRZ LI, BE
DHIDET 2REZIT, £ OIRREH KRR

BEENPEIDEEZ DI EDVROVEETH 5.
Z LT, MEREEIEDLN/GE, BEOE
FEEE, BRGURE 20 ) BEEHIFEA Ok L
WEERIR O SRELL TREERERIT). 72, %
2o BEABZEELAD 2T, BULHE
IREE AT A EVEETHAS. I T,
MR RGE DB D N & DPLHEDEV I
DWTHRS,

MEREZEMRITBICHEOT

MEREZHHATAIRICEER2ZLLLT, @

BROEEEZILBTAZE, @QFT0RIEDE
e, BRYERALIC BT A EERE 2 BET 5 2
&, OBHEZRET AL, @QELRIHEE
5 ET, @RS TAZ L2t
HiFohs.

\Maozﬁgwmﬁ(ﬁauiﬁm?)

MROBEOEREE % RARD HBRICEER
FiRe LT, OBRZ/ v LRLLEEDHZR
(general appearance), @BJED/NA )L
1, ORE, GOEFFR, %L TOmRIEEE
BhHiFohs.

RBIED general appearance DYWL, TR
B\, WO b EIED, Tk EDEBAYRE]
RICEBLIADHNDS, FEHICEELRFRT
HBH. NIV L, FERICE o TREL
B H50DT, TOERNDIEFEEZSEIZ L%
TV, MBTIE, gL S OfFHR

PERTHAD, FICERREZ bOBRTE,

TDOR=RAF 4 VPEDLRNVDHhH LR
ZERZVDT, TOEHEREL,LR/D T
EREETHS. HUFRTE, £FOREO
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Big, ZLC FRIONRTRERL LY D 55
&, WEEH, Bfi, (O, REES, BELB, MWELOBE
2479, LHaLEHs, NEOBETIE, W
EEROLNZNI EDLVDT, BERZ: D
7o, MR, BRERE#E 2 O AREHIZER
ML D EBTEREFARAEZATH) S EDEETH 5.
R Aof L LT, mE, K REiE
BhITohs MEBRTEHEINLZRED
DI, BMERESL 205, C UsERE (C
reactive protein : CRP) % ETH 5B%Y, T
LOETEEEIHETE DI TIERWV. #
AR - AR OBERERGE T, HILBRANE
FeMICHR L, ARSI A IMEREASHAT 5 2
LiEE{HBRTVWAZ L THAS.
FRBORE (RRARIEETIHH0ON?)
BYlggz e e A0, NRIZBWTIE, #
CHERRE, TR, Wwoih ki), 2k
DGR BDIERETET LT ENE L, KAL
e, Bt BETAZ L. L
o T, BIRE IR D O OFM 2 RIERE
W, HHHTR, €L THEDMESERL 2 5.
ERBYRE EOE DR, ME £ LT
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PIRIBRT B0, FERE, BERSRIBER

s WEEDOWIE - B - fEIE
TR > ) CERERE

TsE B, 9 RRIERES

(ke iERs, RESRIE, IROE, TR,
mee

BERRP o, EBEE
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NAERIZZ DT, BIROZE(LEREMICH <
VERD L. BALFEER SEROIAM, fEIR
NHZFLBEZDILOTERRZYE, /2,
WREE LR TWREL LT, ARIZBWT
b, FRATEE, v MAFE, RK&E L OEME,
F D OOEE, EEE L OBRRE, sick
contact (JRRD AL OHEfih) OFE, FHE
TR LIZEECTH A, FFIC sick contact &
BHET, KKEN, HHLVIIRERE, YR, F#
K72 EICFEMO_ EFGERER, THLSERE &
2L TRBENNT, RELEMID 555
NS OGRS T 88D . Fio, TR
i, 77F Lo TRIFARA (vaccine
preventable diseases : VPD) &7 459
ZACHECEETHS.
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HEBRIBEE (BEEDREDDDD)

IERitE
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RAKDMEEE - Mi2%

RIEE, R—MRIRE

DHPDI S LREIBE (2L, JOBREF, &
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D DOBURBE, RE
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BIE, FRICHAR - FURTIE, SEEEES o
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Z TR L 72RO EE R D, EhOTK
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72THEZ Mo TBIRETH 5.

7ok 23, MEEMREEAOE ZEREIE,
A B¢ B BREGHERE (group B Streptococcus :
GBS), VAT UTH, KE®W, FLLHRETIZ
BifEkE, £ v 7V FE b A, FETII,
BiREREVHITONE. ZNHITN U, B
LZREROBRVEETDH 5.

—FT, PEHL BIREXAOBREL LTIX
fiZERE, AL TE LR\ (non-typable) A
YINIUNHE, EFrEIRE, WEA,
AT BEHHE TH L. FREFBRISEL, KIEH
MEDIFZEAE TR EDLD, o T KW
PIHE, BEREDEREE L2V 9 5. KF - &
AR X, BB T FYIKE, AR B EH
BEICLDZEDNEZDEBEALE DL, T
XS ViIHERE T FEKE (methicillin
resistant Staphylococcus aureus - MRSA) 12
X BEERE - WREHARRERGE DRI TR & L
Lo TWna.

INHLOBEEDEVERE, €L T2t
BOWATOMEREMAZ LIZLY, REOTHE
FABIRL, BULELEY YIRS T 5.

Qﬂ@&?%iéﬁ@&%ﬁ&%?
2 (SELBEER?)

PHEOBICEH L TIZ, OBEDF—F L
@OBWBEDOT ¥ FINA T 75 4 (RRICBT S
&% OMIEOFERES M —BEIZE LK)
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7. CA-MRSA [C¥LT, £2IEVYY
VRBRaEDHDD? S

1. CA-MRSA [T &k % BRE & MEFEDREIR
Community associated MRSA (CA-methicillin resistant Staphylococcus au-
reus, P MRSA) [CRDRBRPEF, HRPTLNDZEZHE TS, MRSAICKD T
ZFRCSNDBEEDEEAED, KB, REHEBREETHDD, ZNUNCH, EE
RAAE (RO BERN, BISK, WERES WEABES, SFHD V/IERBRS).
BESEIRRE (BAETN, BEN, MREE), HIRSRAEE X, MERBEEL), BIE
BUDAE, DRBXRARE, BREOERT RURENSIERITEEDEERPEESIEED
9. UEHNDT, BEXONDRAEMESZECEEEICED<SNBROEBRIDEERD. I
Tld, BB, SEHERRRES, ZNLANOEERREICHITT, TOIVEUYIBEE
EDVTGRRD I EETD. MERERSZETOBRE, ZOMEDO7YF/I\AFISLICE
DVEMBEDBERIREEB CTHD. BHTHRSSN TS CA-MRSA [CRHUTIE.
HUIIIAIVCREEREN DD EDNZND, ZNENOHECBF BB MDIE
BQZEERE U TEWVFZRL. '
a. S, EEMEERRE
FHADER), SERENBIFEEBZEICOVTETBEESEATHZN, BEINER
B85, BMEOBBECT RORBICH TP YFINAFISLZBIETDIENEERTH
3. HPEETRIRBICHULTIYU VIR I VICRTDRZMEN 80%ZEBR TS
186, 87 ROKE, AEREERUC,
ROVUYIT1Y> 30mg/ke/B 8HREBE (MAT1 BEKAE1.88)
Fiz, ABBBEREDESHERICKVIES,
STEE FUXRTULDEEULT10mg/keg/B 12BEBE (ATHRUX~
JULDEELT 320meg/8)
K2,
REvas o0V (L, 8®E L) 4dmg/ke/B 12KEBE(RAET
200mg/8)
ZEERID.
RENDDBEICEERNDDIEE, DOVEEREICEWESH DB, VkHHE
ETOIZHREFRLEUT,
HUVEHT1IYY 30mg/ke/B 8 RBEDBE (AT 1 BEAZ4.89)
HdUIL,
N>RV Y 40~60mg/kg/B 8RB E (MAT 1 BRKE49)

Mini_l.;cturﬂ
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IyzavIs e Al fr s 7

1 D-test

ZEATD.

b. EERPIERE

FROBREDI VEY woBERELT, CA-MRSA BREEZEZX 215G, VIFRBHR
TEDHBE2NEAI (BES, B, BBLE) i'dNE, FFENzTL,

NY3IR1YY 40~60me/ke/B 8REOE (AT 1 BRAE4Y)
BBICKDTIE,

OUVEIT1YY 30mg/ke/B 8 HREBPE (AT 1 BRAEZ 4.88)
ZFERTD. 2UYIRTIIVE, BBBTUHDLINETHIDT, BEPEIRIE, BB
SIRME, PPORSSRRMEREICEBND I ENTEDD, BME, RMEBREICHULT
Z, BRMUDDOTH, ZOBEICEALCE BT —90FELRN. LEDDT, &
NENEERPEEZRIDHEEE, N\YIVTIIVYERBVNBDNETHD. KEBEIC
LT FICDRBERBEEZE X Z158) (3,

TIHI4TY (Synergy ELT)3mg/ke/B 8 HREHE
ZINYIRAIYEHBATD.

2. JUVIIAV VRESIBOIER

CA-MRSA [CHUTOU VIR Y v aEFERTHBRICERLEBITREVETRNDL,
VY IRAYVERBIDIELIOTEBSNAIFEMUETDHO, MLSe
(macrolide lincosamide streptogramin B) EKENTWNS. ZD#&ERE LT D-test
B 1) HRANENS. CORBRER, BORKELTCWSTLU—MNIIVROVTIYYETY
VEIRAIYDT 1 A0 ZELENTIHREZETV, BUTHHBEE, 7UYIT1I VO
IEBO—& N, TURDRAYVRAITREL, ‘D DEAEEDIENDEDREND. O
DIERE, 2UYITA Y YMEERET 2aEMZEREIS. LehoT, 2UYIY
AIVICRRZENRHDHEO0, TUROYA IV VICTENDDIHE, DO-test Z{TL), &
BHRHDBESEIYU VI I VIIMER ULANEDIHEE UL

Mini Lecture \
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CLINICAL AND LABORATORY

OBSERVATIONS

Bifidobacterium Septicemia Associated with Postoperative Probiotic
Therapy in a Neonate with Omphalocele
Akira Ohishi, MD, Shigehiro Takahashi, MD, Yushi Ito, MD, PhD, Yoshihisa Ohishi, MD, Keiko Tsukamoto, MD,

Yukiko Nanba, MD, PhD, Naoki Ito, MD, Satsuki Kakiuchi, MD, Akihiko Saitoh, MD, PhD, Masami Morotomi, PhD,
and Tomoo Nakamura, MD, PhD

We report the one case of sepsis caused by Bifidobacterium breve administered as probiotic therapy. Probiotics
can be a potential cause of an invasive disease and should be used with care in vulnerable patients. (J Pediatr

2010;156:679-81)

- robiotic therapy has been associated with reduced risk

=+ of necrotizing enetrocolitis'* and methicillin-resis-

tant Staphylococcus aureus colonization in the intestine

of premature infants.” This approach has been adopted in

neonatal intensive care units in many countries. At our cen-

ter, we have been administering Bifidobacterium breve BBG-

01 to all neonates admitted to neonatal intensive care units

because of surgical problems or prematurity. The present

case is the first in which we have encountered sepsis second-
ary to Bifidobacterium breve BBG-01 probiotic therapy.

Case Report

A fetus was diagnosed with omphalocele at 13 weeks’ gesta-
tion. A female infant was delivered at 37 weeks and 2 days
of gestation by scheduled cesarean delivery. The birth weight
was 2060 g; Apgar scores at 1 and 5 minutes were 6 and 7,
respectively. The liver and intestine were prolapsed, but the
hernia sac was intact. There were no external malformations
other than omphalocele and polydactyly of the right hand.
The other anatomic examinations and laboratory tests on ad-
mission showed no abnormalities.

Four hours after birth, surgery for omphalocele was per-
formed (Figure 1). On day 2, administration of Bifidobacte-
rium breve BBG-01 was begun. On day 8, a peripheral arterial
catheter was removed. On day 10, gastric fluid became bil-
ious, and the laboratory findings were as follows: C-reactive
protein, 1.2 mg/dL(normal range: <0.2 mg/dL); white blood
cell count 3500/mm?, with 18% bands and 26% neutrophils.
A peripherally inserted central catheter was replaced. Periph-
eral aerobic and anaerobic blood cultures were obtained; am-
picillin/sulbactam and amikacin were initiated empirically
and enteral feedings were discontinued. Cerebrospinal fluid
cultures were not obtained because the patient was not in
critical condition and had no abnormal neurogical signs
and symptoms. On day 12, C-reactive protein and white
blood cell count increased to 8.2 mg/dL and 9520 /mm’
(16% bands and 42% neutrophils), respectively. Antibiotics
were changed from ampicillin/sulbactam to meropenem.
On day 14, the blood cultures obtained on day 10 grew Bifi-
dobacterium spp; oral Bifidobacterium breve BBG-01 therapy
was discontinued. The patient continued to improve, and
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repeated blood cultures were negative. She recovered without
any sequelae or complications. Isolated Bifidobacterium spp
was susceptible in vitro to penicillin and ampicillin sulbac-
tam (MICs 1 pg/mL) but not to meropenem (MIC >8 ug/
mL) or amikacin (MIC =32 ug/mL).

The strain detected from the patient was therefore geneti-
cally identical to the probiotic Bifidobacterium breve BBG-01.
Polymerase chain reaction analysis of Bifidobacterium spp
isolated from the blood cultures showed positive results for
Bifidobacterium, Bifidobacterium breve, and more specifically,
Bifidobacterium breve BBG-01. Strain-specific identification
by a randomly amplified polymorphic DNA analysis using
strain-specific primers confirmed Bifidobacterium breve
BBG-01 (Figure 2). The isolates were positive for a monoclo-
nal antibody against Bifidobacterium breve BBG-01.

Discussion

“Probiotics” are defined by the Food and Agriculture
Organization of the United Nations and the World Health
Organization as “live microorganisms, which when adminis-
tered in adequate amounts, confer a health benefit on the
host.”®

In our center, we use Bifidobacterium breve BBG-01 as the
probiotic agent. Bifidobacterium breve BBG-01 is supplied as
a freeze-dried powder in corn starch, containing about 10’
CFU/g (Yakult Honsya Co Ltd, Tokyo, Japan). Before ad-
ministering to infants, the nurses add 1 g of the powder in
1.5 mL of sterile water and obtain 0.5 mL of the supernatant
after centrifugation in a sterile environment. The supernatant
is given 2 times daily. This case report describes invasive
disease attributed to Bifidobacterium used in a neonate.
Although it is uncertain, we suspect that the systemic edema
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Figure 1. Clinical course in this case of Bifidobacterium breve septicemia.

and elevated inflammatory markers resulted from the Bifido-
bacterium breve BBG-01 sepsis for the following reasons: (1)
the bacteria were detected from the blood when the increase
in inflammatory markers was observed; (2) the intestinal
inflammation from the surgical repair could have led to the
translocation of Bifidobacterium breve BBG-01; and (3) no
organisms were detected in other cultures except the blood
cultures.
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Figure 2. Strain-specific identification of Bifidobacterium
breve BBG-01 by randomly amplified polymorphic DNA
analysis. Three strain-specific primers were used: primer A
(-CCGCAGCCAA-), p1288 (-GGGGTTGACC-), and P1292
(-CCCGTCAGCA-). Lane M, pHY DNA size marker; lane 1,
other strain of Bifidobacterium breve; lanes 2 through 7,
Bifidobacterium spp detected from the patient; lane 8,
Bifidobacterium breve BBG-01.
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The benefits of probiotics therapy for preterm infants are
indicated in many studies; it is shown to reduce the incidence
of necrotizing enterocolitis'* and to prevent infections and
other diseases.” Moreover, contribution of Bifidobacterium
breve to the intestinal function of premature infants and their
prognosis has been suggested.® Recently, Kanamori et al’
reported the beneficial effects of Bifidobacterium breve for
patients with short bowel syndrome.

Use of probiotic therapy has the fundamental dilemma
that patients with the greatest potential benefit from therapy,
such as neonates who have immature immune systems or re-
quire surgery for gastrointestinal abnormalities, are those
who are prone to sepsis from common microorganisms.
On the other hand, invasive diseases caused by well-charac-
terized, less pathogenic organisms might not be life-threaten-
ing and might be eradicated easily or even be self-limiting.

Some authors have questioned the safety of probiotic ther-
apy. Guarner et al'” reported that the risk of infection, unre-
stricted stimulation of the immune system, and gain of
antibiotic resistance to virulent microorganisms should be
evaluated while administering antibiotic therapy. Some re-
ports demonstrate Lactobacillus infection during probiotic
therapy.'" It is also possible that sepsis related to Bifidobacte-
rium is under-diagnosed because the anaerobic microorgan-
ism is undetected under regular aerobic conditions. In this
case, the culture became positive within 40 hours of incuba-
tion. Subculture onto several agar plates yielded only a few
colonies on an ABHK agar plate (Nissui Pharmatheuticals,
Tokyo, Japan) incubated under anaerobic conditions.

Although the clinical course of this case was not life-threat-
ening, one should be aware that the introduction of a new

Ohishi et al
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living microorganism as a therapeutic agent can be harmful,
especially in patients who are predisposed to invasive disease.
Further studies should aim for better understanding of the
appropriate method, strains or combination of strains ad-
ministered, dosage, and period of administration. Moreover,
it is necessary to demonstrate whether the method is cost-
effective and safe when performed in neonates.

This report should serve as a reminder that probiotic
agents have potential benefits and risks of invasive disease
under certain physiological conditions. =
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Is a 6-Week Course of Ganciclovir Therapy Effective for Chorioretinitis in
Infants with Congenital Cytomegalovirus Infection?

Kensuke Shoji, MD, Naoki Ito, MD, Yushi Ito, MD, Naoki Inoue, PhD, Shingo Adachi, MD, Takuya Fujimaru, MD,
Tomoo Nakamura, MD, PhD, Sachiko Nishina, MD, PhD, Noriyuki Azuma, MD, PhD, and Akihiko Saitoh, MD, PhD

Effective treatment for chorioretinitis caused by congenital cytomegalovirus (CMV) infection remains unknown. We
report an infant with congenital CMV infection, who required a 6-month course of antiviral therapy to control his
chorioretinitis. Long-term treatment may be necessary for managing congenital CMV-associated chorioretinitis.

(J Pediatr 2010;157:331-3)

- ytomegalovirus (CMV) is the most common cause of

_ congenital infection in humans.' It has been shown

 that a 6-week course of intravenous ganciclovir
(GCV) therapy prevents hearing deterioration in infants
with symptomatic congenital CMV disease involving the cen-
tral nervous system.” However, safe and ef-
fective treatment for chorioretinitis caused
by congenital CMV infection is not yet es-
tablished.> We recently experienced a case of congenital
CMV-associated chorioretinitis, which required a 6-month
course of antiviral therapy to be controlled.

Case report

A 28-year-old mother was admitted to our neonatal intensive
care unit because of intrauterine growth retardation of the fe-
tus at 31 weeks of gestation. With fetal magnetic resonance
imaging, enlargement of ventricles bilaterally and periven-
tricular calcifications were demonstrated. Antenatal serologic
testing at 32 weeks’ gestational age had no remarkable find-
ings, except for the presence of CMV-specific immunoglob-
ulin (Ig) G.

The male infant was born at 38 weeks of gestational age.
His weight, length, and head circumference were 2270 g
(<10th percentile), 44 cm (<10th percentile), and 31 cm
(10th percentile), respectively. Physical examination results
were remarkable for petechiae on the entire body and hepa-
tosplenomegaly. Complete blood count was within reference
ranges except for thrombocytopenia (30 600/mm?). Liver en-
zymes and kidney test results were within reference ranges.
On the basis of these physical and laboratory findings, con-
genital infection was strongly suspected, and further evalua-
tion was performed. With computed tomography of the
head, enlargement of the ventricles bilaterally and remarkable
bilateral periventricular calcifications were revealed. Al-
though CMV-specific IgM was undetectable, CMV DNA

CMV Cytomegalovirus
GCV Ganciclovir

Ig Immunoglobulin
Val-GCV Valganciclovir

See editorial, p 179 and
related article, p 191

was found in his blood and urine specimens collected on
the fourth day of life with the real-time polymerase chain re-
action assay described previously, and CMV was isolated in
human fibroblast cells from a urine specimen, confirming
congenital CMV infection.

Ophthalmoscopic examination showed
bilateral active chorioretinitis on the seventh
day of life, which triggered treatment with
intravenous GCV (12 mg/kg/day every 12 hours). His hospi-
tal course is summarized in the Figure. The patient tolerated
a 6-week course of the GCV therapy well, and
ophthalmoscopy indicated improvement of chorioretinitis
without an active lesion. However, 2 weeks after
discontinuation of the therapy, his chorioretinitis partially
recurred, and GCV therapy with the same dose was
reinitiated.

After restarting therapy, chorioretinitis improved gradu-
ally. Although active lesions of chorioretinitis were dimin-
ished, the presence of some exudates suggested incomplete
stabilization. As a result, intravenous GCV was administrated
for a total of 9 weeks and subsequently switched to oral val-
ganciclovir (Val-GCV; 32 mg/kg/day every 12 hours) for the
duration of therapy. The peak concentrations of GCV in se-
rum specimens before and after changing to the Val-GCV
therapy were 3.9 ug/dL and 6.6 ug/dL, respectively. Oral
Val-GCV treatment was continued for 7 weeks. After the
completion of the therapies, ophthalmoscopy did not iden-
tify any signs of recurrence of chorioretinitis.

In addition to chorioretinitis, the patient had hearing im-
pairment (ABR measurements of the left and right ears were
80 dB and 105 dB, respectively) at the beginning of initial
GCYV treatment, and significant recovery of hearing of the
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Figure. Summary of clinical manifestations and treatment are depicted: visual and hearing impairment, antiviral treatments, and
longitudinal changes in cytomegalovirus viral loads in the urine, blood cells, and plasma specimens measured with the real-time

polymerase chain reaction assay.

better ear (left, 30 dB; right, 105 dB) was observed after the
initial GCV therapy; hearing level remained the same 6
month after the cessation of Val-GCV therapy. There were
no adverse effects because of GCV and Val-GCV treatments
in the patient; absolute neutrophil counts were examined at
least once a week during the 6 months of antiviral therapy
and remained within the reference range. Neurodevelopment
was delayed, and he required anti-epileptic medication to
control seizures; however, his eye and ear abnormalities
were improved during long-term antiviral treatment. The pa-
tient was discharged from our hospital at 7 months of life.
The last examination 1 year after the completion of antiviral
therapy demonstrated that his ophthalmologic condition
remained stable without active lesions.

Discussion

A 6-week course of GCV therapy has been used for a symp-
tomatic infant with congenital CMV to prevent progression
of hearing loss.” A clinical trial to compare a 6-month course
with a 6-week course of Val-GCV therapy is under way to as-
sess safety and efficacy characteristics (ClinicalTrials.gov
NCT00466817).> Appropriate treatment for congenital
CMV-associated chorioretinitis has not been well estab-
lished.? To our knowledge, there are only a few reports in
the literatures describing antiviral therapies for active cho-
rioretinitis in patients with congenital CMV (Table).>% '
Initial therapies to control CMV chorioretinitis ranged
from 2 to 7 weeks. Some reports showed treatment benefits
for CMV retinitis, but other reports demonstrated no
treatment benefit.>'* A few reports demonstrated that
longer duration of therapy up to 3 months was necessary to
control chorioretinitis.® Clinical outcomes of patients differ
significantly in different reports. Factors influencing clinical
outcomes of patients may include: time to diagnosis, time
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to initiate GCV therapy, host factors to control CMV
retinitis, and possibly the length of GCV therapy.

For long-term GCV therapy of congenital CMV, it is im-
portant to consider the most effective and least invasive toxic
antiviral regimen. Kimberlin et al reported that a 16-mg/kg/
dose of oral Val-GCV solution administered twice daily pro-
vided GCV exposure comparable with that of 6 mg/kg/dose of
GCYV intravenously.'? Applying these novel data, we changed
treatment from GCV intravenously (12 mg/kg/day, divided
every 12 hours) to Val-GCV orally (32 mg/kg/day, dividied
every 12 hours). Our pharmacokinetic data also confirmed
that oral Val-GCV dose was sufficient to achieve the GCV level
equivalent to that of the intravenous GCV administration.

The major toxicity in patients receiving GCV is hemato-
logic abnormalities, notably neutropenia.'* However, the
incidence of neutropenia in congenital CMV infected in-
fants varies significantly. For example, in the clinical trial
conducted by Kimberlin et al, neutropenia developed in
63% of infants with congenital CMV infection who re-
ceived GCV during the first 6 weeks of treatment.” For
the GCV-induced neutropenia, it has been demonstrated
that granulocyte colony stimulation factor could be used
to increase the absolute neutrophil count, while continu-
ing long-term GCV therapy.> However, Tanaka-Kitajima
et al reported that neutropenia did not develop in any of
6 Japanese cases of congenital CMV during GCV treatment
in a small and uncontrolled cohort study.'" Similarly, Ni-
gro et al found neutropenia only in 1 of 12 cases of con-
genital CMV treated with GCV.® In our case,
neutropenia did not develop in the patient during the en-
tire course of therapy, which allowed long-term adminis-
tration of the drugs. It would be useful to identify any
indicator, especially host factors, predictive of neutropenia
in GCV therapy. GCV is known to cause gonadal toxicity
and carcinogenicity in animal models,'* and long-term

Shaiji et al
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Table. Reports on treatment and outcome of chorioretinitis caused by congenital cytomegalovirus infection
Number of Antiviral regimen, dosage Clinical outcome of
Authors cases and frequency Duration chorioretinitis References
Kimberlin et al 8 GCV 6 mg/kg/dose X2/day or no 6 weeks no change 2
treatment
Nigro et al 3 GCV 5 mg/kg/dose X2/day 2 weeks no change 6
2 GCV 7.5 mg/kg/dose X2/day 2 weeks resolution
GCV 10 mg/kg/dose X3/wk 3 months
Coats et al 1 GCV (dose unknown) Unknown resolution > stabilization 7
Baumal et al 1 GCV 5 mg/kg/dose X2/day 4 weeks complete regression of 8
active retinitis
Barampouti et al 1 GCV 5 mg/kg/day 3 weeks resolution 9
Weng et al 1 GCV 5 mg/kg/dose X3/day 3 weeks resolution 10
+ Anti-CMV immunoglobulin 20 days
400 mg/kg/dose every other day
Tanaka-Kitajima et al 5 GCV 2.5-6 mg/kg/dose X2/day 2-7 weeks#* 4/5 (80%) resolution 1"
1/5 (20%) stabilization
Whitley et al. 14 GCV 4 or 6 mg/kg/dose X2/day 6 weeks 8/14 (57%) resolution 12
6/14 (43%) consequences
3: retinal detachment, 2:
optic atrophy, 1: retinal
hemorrhage
. )

*One patient required 3 additional series of GCV therapy intravenously.

effects in humans are not established. Thus, further follow-
up is necessary for such infants who required long-term
GCV or Val-GCV therapy. =
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ORIGINAL STUDIES

Immunogenicity of Influenza Vaccine in Children With Pediatric
Rheumatic Diseases Receiving Immunosuppressive Agents

Chikara Ogimi, MD,* Risa Tanaka, MD,* Akihiko Saitoh, MD, PhD,} and Tsutomu Oh-ishi, MD, PhD*

Background: Children with rheumatic diseases receiving immunosuppres-
sive therapy are a high-risk group for influenza virus infection; however,
few data are available regarding the efficacy and safety of influenza
vaccine for those individuals.

Methods: This was a prospective study evaluating the immunogenicity and
safety of influenza vaccine in 49 children (mean * standard deviation:
12.1 £ 4.8 years, age range: 0—21 years) with pediatric theumatic diseases
including juvenile idiopathic arthritis (n = 23), systemic lupus erythema-
tosus (n = 12), juvenile dermatomyositis (n = 6), and others (n = 8), who
were receiving immunosuppressive therapies. A total of 36 healthy chil-
dren were selected as a control. The influenza virus type-A and B antibody
titers were measured using hemagglutinin inhibition before and after the
vaccination.

Results: There were no significant differences in the percentage of vaccine
recipients with an increase in the serum titers =4X after vaccination
(HINI, H3N2, and B strain) between the 2 groups (P = 0.49, P = 0.25,
P = 0.56, respectively), demonstrating similar immunogenicity of the
influenza vaccination between patients and control groups. There were no
serious adverse effects related to the vaccine in either group.
Conclusions: In the children with pediatric rheumatic diseases receiving
immunosuppressive agents, influenza vaccination resulted in serum anti-
body titers similar to those in the controls without major adverse effects.
Such children receiving immunosuppressive therapy are a high-risk group
for influenza virus infection, therefore vaccine should be given.

Key Words: influenza, vaccination, rheumatic diseases,
immunosuppression, child

(Pediatr Infect Dis J 2011;30: 208-211)

lnﬂuenza vaccine is recommended for persons with a variety of
underlying diseases, including children receiving immunosup-
pressive therapy.'* In children receiving immunosuppressives, the
risks of influenza infection are high®*; however, the efficacy of
influenza vaccine remains controversial because the degree of
antibody response vaccination is unknown. We conducted a pro-
spective study investigating the immunogenicity and safety of
influenza vaccine in children with pediatric rheumatic diseases
who were receiving immunosuppressives and compared their re-
sponses with those of control subjects.
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MATERIALS AND METHODS

We administered influenza vaccine to 49 children with
pediatric theumatic diseases receiving immunosuppressives be-
tween October 2004 and January 2007. Characteristics of the study
population are listed in Table 1. We selected 36 children as a
control who had not received immunosuppressives and were being
treated at the outpatient clinic at our hospital for other medical
conditions without abnormalities of an antibody-producing capac-
ity. Patients with bronchial asthma or atopic dermatitis had no
history of receiving a corticosteroid therapy.

Detailed information regarding immunosuppressive agents,
their combination, and their dosages are summarized in Table 2. In
all, 38 (78%) children had continuously undergone immunosup-
pressive therapy for 1 year or longer; the longest duration of the
therapy was 16 years.

We used influenza HA vaccine (The Chemo-Sero-Thera-
peutic Research Institute, Kaketsuken and Microbial Diseases of
Osaka University, BIKEN). Influenza vaccine was subcutaneously
administered twice at a 1- to 4-weeks interval in both patients and
controls. The volume of vaccine per injection was 0.1 mL in
infants <1 year, 0.2 mL in children 1 to 5 years, 0.3 mL in children

6 to 12 years, and 0.5 mL in children =13 years. Blood was

collected at 5 weeks before the first vaccination and 2 to 4 weeks
after the second vaccination. Serum was isolated, frozen, and
stored at —20°C until viral antibody titers were measured. The
influenza virus type-A (HIN1, H3N2) and B antibody titers were
determined using hemagglutinin inhibition (HI).

We compared the influenza antibody-producing capacity
between the 2 groups based on the following 2 important param-
eters: (1) a fold increase in the serum geometric mean titer after
vaccination (seroconversion factor) and (2) a percentage of vac-
cine recipients with an increase in the serum titers =4X after
vaccination (seroconversion rate).

To examine the safety of vaccine, an interview for each
individual was conducted at the outpatient clinic 1 month after
vaccination. Prior to the study enrollment, informed consent was
obtained from patients (>6 years old) and caregivers. This study
was approved by the Internal Review Board at the Saitama Chil-
dren’s Medical Center.

All statistical analyses were performed using SPSS for
windows (version 11.0, Chicago, IL). The Mann-Whitney U test
and the Kruskal-Wallis test were used for comparison of 2 and 3
categorical variables, respectively. The x* test was used for 2 X 2
categorical variables. The geometric mean titers were calculated
using log-transformed titer values. A logistic regression analysis
was performed to evaluate various factors potentially associated
with a rise in a titer of antibodies. P < 0.05 was considered as
statistically significant.

RESULTS

Antibody Production After Vaccination

After vaccination, antibodies against influenza were pro-
duced equally between children who received immunosuppressive
agents and controls. No significant differences were observed
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