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Figure 1. Ultrasound scan and computed tomography for four patients at admission. (1) Abdominal CT of Case 1 on Day 4, showing renal
stones in the bilateral urinary tract. (2) Abdominal CT of Case 2 on Day 7, showing renal stones in the bilateral urinary tract. (3) Ultrasound
scan of the kidney in Case 3 on Day 7, in which no renal stones were found in the kidney and urinary tract, but bilateral hydronephrosis was
detected (SFU Grade I-1l). (4) Abdominal CT of Case 4 on Day 3, showing bilateral swelling of the kidneys, but no renal stones in the kidney
and urinary tract.
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Table 1. Clinical and laboratory data in 4 patients. BUN = blood urea nitrogen, UA = uric acid, Crn = creatinine, FEy, = fractional excretion
of sodium, FE ;5 = fractional excretion of UA, n.a. = not available.

—256—



Morita, Ashida, Fujieda et al.

400

small, it can be detected more clearly by CT
than by the ultrasonography. Oliguria was
thought to have originated from postrenal re-
nal failure with calculi. Therefore, a percuta-
neous nephrostomy tube was inserted into the
right kidney, but we were unable to remove
the calculi using the tube. We could take some
stones and proved them to be uroammoniac
calculi in subsequent analysis. A large amount
of urine soon flowed through the tube, and by
Day 11, urine from his left kidney was found
in the bladder and the serum levels of Crn and
UA had normalized. The tube was removed
on Day 17 and serum Crn and UA remained
normal.

Case 2

The patient was a 1-year-old girl with a
7-day history of vomiting and watery diarrhea
who was initially treated at a local hospital.
Her grandmother had had urolithiasis. She
was checked at the local hospital again be-
cause of elevated levels of BUN and serum
Crn, and was referred to our hospital for ther-
apy for acute renal failure. An ultrasound
scan of the kidney showed stone-like masses
located at the bilateral pelviureteric junctions
and bilateral large hydronephrosis (SFU
Grade I1I) without other anatomical abnormal-
ities. When the size of the stone is small, CT
can detect them more clearly than ultrasono-
graphy. Abdominal CT showed calculi in the
bilateral urinary tract, and oliguria was
thought to originate from postrenal renal fail-
ure with calculi. A percutaneous nephrostomy
tube was inserted in her right kidney and the
calculi were removed via the tube and proved
to be uroammoniac calculi in subsequent analy-
sis. Soon after placement of the nephrostomy
tube, a large amount of urine flowed out via the
tube. On Day 11, urine from the left kidney
was found in the bladder and serum levels of
Crn and UA returned to normal. The tube was
removed on Day 14 and serum Crn and were
normal at discharge.

Case 3

The patient was a 13-month-old girl with
a 2-day history of vomiting and watery diar-
rhea. She was admitted to our hospital be-
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cause of dehydration and given hydration
treatment. Her general condition improved,
but on Day 3 oliguria redeveloped despite
continuing hydration. BUN and serum Crn in-
creased again and macrohematuria and uro-
ammoniac crystals were detected in urine.
FEUA was not measured on admission. An
ultrasound scan of the kidney showed bilat-
eral hydronephrosis (SFU Grade I - II) and a
stone-like shadow in her bilateral kidney
without other anatomical abnormalities. Ab-
dominal CT showed no calculi in the bilateral
urinary tract. On Day 7, intermitted peritoneal
dialysis (PD) was introduced because anuria
developed despite administration of diuretics.
After starting PD, we recognized that oliguria
had originated from postrenal renal failure,
because of uroammoniac crystal in her urine.
PD was discontinued on Day 9 and serum Crn
and UA were normal at discharge. There was
some possibility of dissolving the stone along
with the alkalinization of urine, because the
size of the stone that had caused the obstruc-
tion of urinary tract may have been small. We
checked her serum UA in the dispensary and
the value was normal.

Case 4

The patient was an 11-month-old boy
with a 4-day history of vomiting after
having watery diarrhea who initially had been
treated at a local hospital. Severe vomiting
and poor water intake continued and oliguria
persisted after hydration. His level of con-
sciousness became unclear and saturation of
pulse oximetory oxygen (SpO,) was reduced.
A chest X-ray demonstrated infiltration into
the lung and a cardiothoracic ratio of 70%. He
was referred to our hospital because of acute
renal failure. At arrival, his consciousness
was unclear and SpO, was 60% under an oxy-
gen supply of 10 I/min, which required con-
trol by mechanical respiration. FEUA was
0.9%. Breast and abdominal CT showed pul-
monary edema, kidney swelling, and no cal-
culi in the bilateral urinary tract. The origin of
oliguria was not thought to be prerenal renal
failure. PD was introduced on Day 6 and soon
afterwards a large amount of dialysis water
flowed out via the tube and he had a little
urine. A few uroammoniac crystals were
found in the urine. The respiratory condition
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and urination improved after introduction of
PD. Serum levels of Crn and UA returned to
normal on Day 9, and PD and mechanical re-
spiratory were discontinued. There was some
possibility of dissolving along the stone with
the alkalinization of urine, because the size of
the stone that had caused the obstruction of
urinary tract was small. The tube was re-
moved on Day 19. Serum Crn and UA were
normal at discharge.

Discussion

Rotavirus (RV)infection is a common dis-
ease with symptoms of diarrhea and vomiting
that often cause severe hydration [4, 5]. Infant
and childhood patients may also develop
prerenal renal failure and other clinical fea-
tures [6, 7]. Kovacs et al. [8, 9] reported that
elevation of serum transaminase in RV
gastroenteritis is common in infantile patients
and does not correlate with the degree of de-
hydration or abnormal electrolyte levels.
They speculated that the high level of serum
transaminases was due to flow from damaged
epithelial cells in the colon due to RV, and not
from liver cells. Release of nucleic acids from
intestinal epithelial cells has been proposed as
the origin of hyperuricemia [10], and 3 of our
cases (1, 3 and 4) showed elevation of serum
ALT, AST, LDH and UA on admission, indi-
cating possible severe damage to the colon.
Patients with RV infection frequently have di-
arrhea and loss of electrolytes (Na*, K*) and
HCOj5™ induced by damage to epithelial cells
in the colon, and infantile patients with RV
may have metabolic acidosis because of se-
vere diarrhea. Acidemia often appears in the
acute stage, but acidemia was absent in Cases 1
and 3, with base excess values of —8.1 and
-3.9, respectively, indicating compensation
of metabolic acidosis. Acidosis and loss of
Na*, K" and HCO; can also lead to hyperam-
monemia.

Fujinaga et al. [11] suggested that dehy-
dration resulting in decreased renal blood
flow in combination with increased tissue
breakdown in the gastrointestinal tract due to
RV infection might play an important role in
UA stone formation in RV gastroenteritis. UA
flow from tissue damaged due to diarrhea and
hypercytokinemia can increase the UA con-
centration in blood and urine, and we found a
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low pH in the initial urinalysis in Cases 1 and
3, metabolic acidosis with increased serum
BUN, Crn, and UA in blood in all cases (Table
1). The low pH, hyperuricemia, and hyper-
ammonemia due to cell acidosis may cause
formation of uroammoniac stones in patients
with RV infection, making alkalization of
urine and blood necessary to prevent renal
stones in such patients.

Metabolic disorders, a ketogenic diet, uri-
nary tract infection and congenital abnormal-
ities are risk factors for nephrolithiasis in chil-
dren[12, 13, 14]. However, none of our cases
had a corresponding history. The FEUA after
discharge and the general condition was in the
normal range in all 4 cases. In addition, we
checked the SLC22A12 gene that codes for
the uric acid transporter 1 (URAT1) (1, 2),
since patients with a URATI1 mutation have
elevation of FEUA that results in hypouric-
emia. For example, Gofrit et al. [15] reported
an infant with bilateral obstructing ureteral
UA stones with hereditary renal hypo-
uricemia. However, none of our patients had
the W258X mutation that is a hotspot in 60 —
70% of mutated alleles of URATTI in Japan.
Therefore, an abnormality in urate transfer re-
lated to URAT 1 mutation was not the cause of
postrenal renal failure with UA stone forma-
tion [2, 16]. RV often spreads systematically
through the bloodstream in children [17],
and to examine the possibility that RV at-
tacked the kidney directly we searched for
the VP7 gene in the serum. This gene was
not detected in any cases (data not shown).

Kayaetal.[18, 19] reported 5 infants with
acute renal failure due to a UA stone. These
patients also had no metabolic diseases, a low
pH level in initial urinalysis, metabolic acido-
sis, and increased serum levels of BUN, Crn,
and UA [18, 19]. However, many patients
with RV infection do not develop renal
stones, and unknown factors may be present
in our patients. Our findings suggest that ele-
vation of BUN and acidosis in patients with
RV infection may induce formation of a UA
calculus, which may then result in postrenal
renal failure. Therefore, examination of pa-
tients with RV infection should include con-
sideration of dehydration, acidosis, and
hyperuricemia for prevention of postrenal re-
nal failure due to uroammoniac calculi [20].



Morita, Ashida, Fujieda et al.

402

References

(1]

B3]

[4]

[6]

[7]

(8]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

Enomoto A, Kimura H, Chairoungdua A, Shigeta Y,
Jutabha P, Cha SH, Hosoyamada M, Takeda M,
Sekine T, Igarashi T, Matsuo H, Kikuchi Y, Oda T,
Ichida K, Hosoya T, Shimokata K, Niwa T, Kanai
Y, Endou H. Molecular identification of a renal
urate anion exchanger that regulates blood urate
levels. Nature. 2002; 417: 447-452.

Ichida K; Hosoyamada M, Hisatome 1, Enomoto A,
Hikita M, Endou H, Hosoya T. Clinical and molec-
ular analysis of patients with renal hypouricemia
in Japan influence of uratl gene on urinary urate
excretion. J Am Soc Nephrol. 2004; 15 164-173.
Sekine T, Miyazaki H, Endou H. Molecular physiol-
ogy of renal organic anion transporters. Am J Physiol
Ren Physiol. 2006; 290: F251-F261.

Ramig RF. Systemic rotavirus infection. Expert Rev
Anti Infect Ther. 2007; 5: 591-612.

Zhou Y, Li L, Kim B, Kaneshi K, Nishimura S,
Kuroiwa T, Nishimura T, Sugita K, Ueda Y, Nakaya
S, Ushijima H. Rotavirus infection in children in
Japan. Pediatr Int. 2000; 42: 428-439.

De La Rubia L, Herrera M1, Cebrero M, De Jong JC.
Acute pancreatitis associated with rotavirus infec-
tion. Pancreas. 1996; /2: 98-99.

loi H, Kawashima H, Nishimata S, Watanabe Y,
Yamanaka G, Kashiwagi Y, Yamada N, Tsuyuki K,
Takekuma K, Hoshika A, Kage M. A case of reye syn-
drome with rotaviru$ infection accompanied with
high cytokines. J Infect. 2006; 52 e124-e128.
Kovacs A, Chan L, Hotrakitya C, Overturf G
Portnoy B. Serum transaminase elevations in infants
with rotavirus gastroenteritis. J Pediatr Gastroenterol
Nutr. 1986; 5. 873-877.

Kovacs A, Chan L, Hotrakitya C, Overturf G,
Portnoy B. Rotavirus gastroenteritis. Clinical and
laboratory features and use of the rotazyme test.
Am J Dis Child. 1987; 141: 161-166.

Adler R, Robinson R, Pazdral P, Grushkin C.
Hyperuricemia in diarrheal dehydration. Am J Dis
Child. 1982; 7136: 211-213.

Fujinaga S, Kaneko K, Ohtomo Y, Takada M,
Kobayashi K, Tada M, Yamashiro Y. Acute renal
failure due to obstructive uric acid stones associ-
ated with rotavirus gastroenteritis. Pediatr
Nephrol. 2005; 20: 239-240.

Ankem M, Glazier DB, Barone JG. Lesch-nyhan syn-
drome presenting as acute renal failure secondary to
obstructive uropathy. Urology. 2000; 56: 1056.
Furth SL, Casey JC, Pyzik PL, Neu AM, Docimo
SG, Vining EP, Freeman JM, Fivush BA. Risk fac-
tors for urolithiasis in children on the ketogenic
diet. Pediatr Nephrol. 2000; 75: 125-128.
Sternberg K, Greenfield SP, Williot P, Wan J. Pedi-
atric stone disease: an evolving experience. J Urol.
2005; 174 1711-1714.

Gofrit O, Verstandig AG, Pode D. Bilateral ob-
structing ureteral uric acid stones in an infant
with hereditary renal hypouricemia. J Urol.
1993; 149: 1506-1507.

Tanaka M, Itoh K, Matsushita K, Wakita N, Adachi
M, Nonoguchi H, Kitamura K, Hosoyamada M,
Endou H, Tomita K. Two male siblings with hered-
itary renal hypouricemia and exercise-induced arf.
Am J Kidney Dis. 2003; 42: 1287-1292.

—259—

(17]

(18]

[19]

[20]

Blutt SE, Matson DO, Crawford SE, Staat MA, Azimi
P, Bennett BL, Piedra PA, Conner ME. Rotavirus
antigenemia in children is associated with viremia.
PLo0S Med. 2007; 4: e121.

Kaya M, Soran M, Boleken ME et al. Dissolution of
uric acid stones causing acute obstructing anuria
in three consecutive infants. Int Urol Nephrol.
2003; 35: 321-324.

Kaya M, Boleken ME, Soran M, Kanmaz T,
Yucesan S. Acute renal failure due to bilateral uric
acid lithiasis in infants. Urol Res. 2007; 35:
119-122.

Shekarriz B, Stoller ML. Uric acid nephro-
lithiasis: current concepts and controversies. J
Urol. 2002; 168: 1307-1314.



T NE NN ==

Wm{ﬁﬁﬂ%’wyﬁmai

4, JTA4INAEREBRR

bEly UsL

~0E&®Fltb1m vfwzﬁahA#%otééuﬁ
_0¢ﬁo%—uﬁﬁ§£fﬁu

%%ﬁ%uﬁmmfbwfﬁé

%ﬁ*%&ﬁ%(ﬁﬂ?é%?#@é

[ZLoIc

A WAREEBRR R, NER—EZET,
PR ZFEAREIC IRV TE BB T 5 HEERET
H5H. FEREREITH - BHTHY, FHITHK
W) EREfL L. EER EETIXS /N
DOFERD Efr % EDTWE. B F5E 055D
TN WEERIERE 25,

72, UANVAEZRDT, #EL TREMEHER
{, R EIr L CBREHERT 570, KEN
T TR IRERER - 58, BER CHERSRE
AEEIT. MEERREERTYANVAEDD
DIFERFEE LTEET A LI,

[ W@t DR

DRI T 2B T 5 = L D55 <,

EEcH-< &, mBEOGE® 212, T'H - B
HENREFINS Z DS, BRBICZED LD
/NBEBEOREGVEREMEEHB R L ZH S NS
L2 B8, EBRIEHDORT, —&D) BIZ
BBz S Z ki, FhEEL % WELIR
f%if&wﬁ%65(%fﬁﬁ%%ﬁ®%5¢

Rixpintcd ). BHICTIEHES, TH ERC
mﬁTﬁ)#ﬁbannﬁ@%ﬁ%%ﬁwﬂ%ﬁ
PCobBEmEALDT, HLid, BK~ORME N
YT LI D, ROMTEREZ & Bk~
W% A OMBICEB L TBL ZEPEE
Thb. 7272 LEESIERLIEREE TR TH -

720, SVEESEERT A5A, A VAKX

D bEELMAMER ALY, FEOMBREED
e, MEERSPLEELRL. Rl a4 )y
ADEL, ER, W, b L ITEFRKETOA
T, T2 THZEDLZWHILHLDTHEET
5.

B, WhOATEZZ LI/NEZZ5 & &I,
NEREIEERCEN T AEAIL, BER =
xR, FEE, PHETHY, HEIINZN0
BRbH D, B ATRENT 2/NEEEIC [EH
T5] LRTFRALAIFRLTRBHIADNDS
Thbb, CALZKRARTHIEHTHILZILYD
N1g5h, TUDBRoPWVLRETHA.

M2 T, FEND LZFEICTH, EHof
Bngpoled, WiekdiuE, BEDS A AT
TRE)ThHholeh? T F7EAILEFREA 1~2
B@&n@ uy, suizEoy A IVAEEREE

DS %2 5. KENCTHRENFB ChHI
Aﬁwﬁmﬁkﬁrﬁﬁﬁwf_m@%%§
Ht#,%t<ﬁﬁ¢%@%ﬁ%%ié.

O axI1IVABEL

Oy A NVAE, VATANVARO 2 AEH
RNA A WVAT, HEZWLEABDOTH % 4F
BT HERALTERIT. (ERIILAFOMREMLTH
JETH 5 72H, 4, 4~5 BOBFEDOBYIEIZE
boTETWwa, EOFRGEL, BRIAMIE 1~3

“BAAREESY N BEEERE

913~7963/2011/¥800/ 3 3 /JCOPY

Modern Physician Vol. 31 No.2 2011—2

201

—260—



& BBEREERITVAINAOERENH

LA 4 VAR ; : ; ; :

_ AR, BE Wk, T, R R e aei
EARER en B gk s marronalTPH rrpcr
EERINATY Ty '1~25;5mﬁ.$ﬁﬁ@%%fnh '3&%4£ﬁ4A/ynvr&
T ‘ R ELS ' RT-PCR#

B YA NAR 2 RAKHITH ; e
LESURNA 74 [STOOR 1 s | a8 T fg v RLERE
s e T A e ; e
% _:%ﬂ@ﬁuﬂ%'uﬁﬁiﬁ T o
yﬂjFVW ol ST ) st
7 iz 10 usyg?ng(Em<;aﬁ(MFﬁl 2\ BE-BB D o
ST : 5 6‘\_5\(}) ! : R ‘
0 /J\'Erzw dea 1 ‘ :
A S T, R Edaamk
(iR i~8 (3~4R |BA RE AEX Lrae st
| mETE G| as IR
e
B | EERCEn ke R i
A|L~HE et THSARS.CoVE)  f~8ARTPRE
o ameen .l e e
ol RrrE

HTh5.
CEMITIIFEALDTFELRYET L. AE
FIETIIRL, METHEPIRE L), FIOT
ORBTEELLL TV, FHEOE WY 0~2 &
BAa s 7 A VABBRICRET 5 L EHIHK
RIL, AREFETLIILHZ N (2 BAE
DEBBIDEEREND. 548, bIETHIT
FIrHEINTBY, HAFTIEMICIE
1,000 5 ADSRE, 200 F ADABEL, 4 75 AN
FETLTW5,

BKOBE BB A2 Z R 2 LA <
MONBLHEELD, BAERN»S 1~3 HENRT
EIRERIAED & FREGE A & A b LB RERE R 2%
I THPH L EDHEIIER SN TS

TANVAEBBROBERE LTI/ av A

202

Modern Physician Vol. 31 No.2 2011—2

WA, TT7I94NVA, Y RIA VA TAIO
YANWA, TyTFUIALNVAZEDRH), EIEE
ERHANORISCIIFRETH 555, EH L& THO
FRETIE, ¥4 NVADS oL EELFRERY
BY 5. i, FrRvoAsmitESE (14
ra< b)) PRHENL LI IZRY, TANVA
HRZWATREE o7z, FATERZIZERRRIER
EHF R D L BRTNIA S CTH 505, (BES]
BEDLDTENOTAREEDORIER 2 EDOH
B CHORENZITIIEETH 5.

Oy ANVAITA~GEIZFEIN, M
i A, B, CHEHIERBYET S bHPETIE AR
Zwv. EHICABTOY YA IVAIEEER VPT
OPBEHIC LY, GIIER 155 14 BIIRIB) S
N5, bHPETIE GI~G4 DFHATOER TH o 72

—261—



A5, ITAE GO GI2 BROEIEHHEML T 5 &
WEINTWE, BE 0y v/ VAREBEICKE
RBLIEEIEE Z 2 6N TELD, BoEOFET
TANWAMIEZFFEZ $Z EASFEH S L7

O axIAINABERDSE

Ny P4 FTOBMNE, 74 VAHRERLXIUR
PG THRIETS (A 278< MNE) v b
T, 10~15 5 CRERE BT 2. THPEE -
TWAHRETIE, ERAY 7TE2BIKE LIGAT
b, ELIZZRFOFRENH . KE - FEE
LT NRTVED, ABuy A VAKR
WhEPEEZERLTWAD, BECHEOOY
TANWAIRETE 2\, FRREF O AV A4
R RNA Z#H+ 2% RT-PCRE}, A-B-C
HOHRNLTRETHY, 72, ABO G MER
HHLRETH D, EFFEIIIFERTH 5.
AL 707 ELD SRENE D, BREICE
A, RERREMOLETH .

O azoAIABBROFES

BOET7F >~ (A%, RotaTeq® 2¢
2007 £ 5, KEITILR 2N RICEREI LG S
n, BEZEZETFTVS £ (1984 074
Z4%t, RotaShield®IZGERE X HEMI 727205k
¥& 707275 RotaTeq®iZGEMEDOBIVERA X
, BRESTRENSY. T 7 F IZImiER
GI~G4 YA VARIZERTH Y, DAETYD, &
WIFsE, BAPERFIN TS,

O /a1 IV ABBEX

JawvA )AL, ek NEIRET A NVA
(SRSV), HBWIE/) — 7+ — kT A VA LIF
EhT&zb o (2002 EEBEY A VAGHEER
STEWER) ©, BTEMEBRZICL 5ES
HRETH 5.

EH, TRz EDOBEBBIERLEI T
Z L RBHOEBTHERICEET S, FORICH
RTHEATRTRZRE, B, BEEOADEE
VN, P LFERBIIHNITTHREENSE L, BF
BOBERE 25, BEERKE, FIROBRE (&
m, #[1) TH5H. BYEEHOEFE - HWIZbO

TR D58, HRe S N7-HE T 7713 fbod — 4
HEOER, BEEICL >RSI AROE
PO EFEOEMBEDE-AEHRE 1 5. Mk
NTREIERK LERBETLZ L AERICAON,
OB T R LR L 5, O
T A NADBER THBRIWZETH S & LEM
FRELRLTVWRELZERTH 5.

KT VT4 T OEED S ERIAIL 10~48 BERY
TEHY1HTHA. /av{VAIke FOZEBED
FR MR L CHEDO TR E AL, X512
FIBEL B AP ISR LTTHZELLEEZS
nTn5b,

O /a714 IV ABBEDEZER
WEFEHTTREE o Rk LA/ 2
v MEIZ X 5 REZWE R TH 5 HRERES
D\, FERRFIE R & CREGEEABSIEFICIZ &
bOTHEHTHAS. RT-PCR EIZKENE{,
BRPZD, ERCHETETS.

O /94 ILVABBERDOFE

A CTHIR EDERILEL/-0L, #EET
NOTA VAR 1~ BRI R T, FFI2FIR
Tk 1y AU EY A VAR S5, AfEEE
OXFE LTIE, EROT) TN L TAESE
FHV e CEHETHREZRET A ERYTH 5.
BB IER E L TRV ORMTIZEET
HbH., 074 IVATERL 0CIEEDOEHIZITIK
Vi xRT. L7=ASo T, 74 VAR TF OB
7% T A%, WEEERS MY A CTHEET
5h, 85CULETA R ED 15 MRS 240
BENdDH. Emrik) BEOEY /a4 VAR
BRICREB LA, BERERISAS L
o Thb (TENIEFEF/ Oy VADORN
RHERL) A T) BBEIRTAZ EHMRSN
5.

O 714 LA BB DRE

T4 NVAOHIERINZ BEFNI 2. AL
BLoLBEETHL. AFEREOHNIOK
KoOFB, @ BFHHFERLEIMEEIC DR
BARET AL THD. BERLKIINPNEKAT

Modern Physician Vol. 31 No.2 2011—2 203

—262—



WTHHERIEBT 2. T RS A 4 VK Y AHARERTH L. HETHICL Bt

BOROMIE MO L) Y TR OhRUCLEET 2.

5. BRIt LE L, IREEREL, S8

OEHBENLER L. B2, BULe, L& X

HEARENT W, BEEH] - LFIR e EOXER 1) Vesikari T, Matson DO, Dennehy P : Safety and efficacy
I R L A XD, ORI V7 Bk of a pentavalent human-bovine (WC3) reassortant

CIEREIEERC A Ly AOERE 72 ) Ao gL rotavirus vaccine. N Engl ] Med 354 : 23-33, 2006
~ IZIN L 5 Fi—-FL/T

F|E(B|&]

o1 E BNEDYRATLEBEEE 1 - EMROMGVRATL 1 -2 BEER
KEODTHES 1 - 3BMEBEOBEHIC 1 -4 FRERFTOER-- 5
2E BNEEESTCOBELEESRE 21/ AFa5-T7I/CRDEE
2-2RSAUIADERE 2-3BEDEE
e3 & FEMBECHONIAMEDCEELEE 3— 1 8ME 3-2EME
3-JMEERY 3-4BFERY 3-5EFREOERE 3-6&EM &
048 FYDEEELFHER 4-1 BNBEOREE
4 -2 BITBEOERRE 4- SHREOEE

AS¥| 1628
722,310/

(442,200 +855%)
|ISBN978-4-88002-813-2

~ T113-0033 HEFEHYR

204 Modern Physician Vol. 31 No.2 2011—2

—263—



ICLUUBALE A3 .
74 IE—ER
E = Hib D0 F OBEEFRBEZIEIETIIEHIC,
AEZEITOI.

Key words
Hib 227>
MBS ERAARS
BEER
fEmRmE
BRI

RBRICSIFIDHIbIIFD
A RNEEHRAE (hERS)

ERBRO 29 EREROH DS LRITFRN

2010 5F 6 BIRTE, MREBEPIEL 6,038 IET, HREULHUBHNEBTLRES

Rz 426 (0.7%), WERIF3TCLLEDFE (2 BLIA) 26 fl (0.43%). £2DFE - BRYE 8

(0.13%), RZEXHBFOEREERS# (0.08%),
Dt ABRZBEET DFx 26l (0.03%) THD, 2HERLE.
REBICRDIBREKRTHO DI/ F/EOMERFEVLEEZ SN

(FLNATEEDHREER 14 (0.02%), %
FUnA 1 BlE AR 2 B, it
KR TISFRESE TEBAEZ

BRI ERTRERRBEFRDT, RECEENEATVD.

IEIL;ISDIL

Ih ) (H(zmnopin/us influenzae type b)) 77 F
2, KRBT 1987 SEAZRENT, BRI TH 1990
EACHT A S, Hib EEE IR 3 2 &
LDV AREDIRENTWSY, 1998 412
WHO (& Hib 7 7 5 » O35 W~ s Wi 2
#F L, BAEDL LS 110 A ELL TR
fibMTwad, KIETIE, 2007 4 1 HIZKRES
M, 2008 4 12 ARIZ¥E5E 2 /%, {RRIEA
THabsZ & LR 'rﬁ/f\h_*u i}iéi'-{ib"‘(, A i

AR IEER SR T V. RIFIZBT A
Hib 7 7 F » DR ow*cti%’%:ﬂl‘-’il&ﬁ)ﬂ”c?at
BCal il S ey, ko BOEAzE AL

L A AERRERD SN o7, 5
;lf:fﬂi HISL CEHN K ARV Bl

A & A S5 R SEESE 7 BBt <7 A ik
M%WA"WW#RNWFEWﬁTW&WGW
T AHWE] (EENIZEH © WG E, E RS9

PR YSE e v ¥ — &) 12X B1E2& %

" BEBAFESE - mEEMERR/NRE

T 890-8520 RIEBIRERIREME s i 8-35-1

1307

Mo 7= R ARG HB CHRITPTH S
2 ALEHEME T B 72D ENC X B P Wi
OB WA T Tni v,
HRBRTIIEEETAZE LD 6201 T
H¢77+zﬂM®&mm%ﬁﬁbﬂ.ﬁﬂ$
OLRABWFEENRTVWE, Hb727F %285
ICWRERDDIE, T7F 0L E
LICHEHDOTEMRBEEZ ) TV & 4 A2
BRI 2 S bR ETH D L EZ, ﬁm@
DD B & 2009 A 5 i B ERARZ BG
U7 412010 45 6 J1 BUAE T o @ v % i
Té

le97§J§%Hﬂ§®H£

.T HM%‘W (Dﬁ%}*{ t’T\'é_ EL;‘L.
l@bvm&woqm RiCBWT
MR RN ASR A NA %
Beflfmrzig L.

1|H

nJ 21N

. BRI
HH L, x#&
n’"] .kLi“J :4){ Q] ﬁ =

WW
Tl
T

D TR T4 T FR -, @Rt e, 3
‘«‘ﬂ/xﬂlk(])ﬂf'ﬁ "&U\ DﬂUndrU\l H ;)ﬁl.&,

. (5 MR R 2 B RO BRI, © 280

—264—



AREE Vol 51 No. 10 2010
. R AR 20
R RN20EREH AR
"""" | FD Al
THEE (FARBHE) - > MR E OREE |
B! “— — T §
Lo EIEEERE | R |
BR-ER
BABRE R OSEEEEH BEIR
By 2@—'—%%_1’35?5%‘
S i
Lﬁgﬁﬁjﬁ? R NRE r—————* BEREE ]

o mAteRRR

BEBEORERT HPT’DAFE]

http://www.kufm.kagoshima-u.ac.jp/~ped/

1 HRFEOBE

Dwtwrm%%(ﬁﬂzmu
), ® FOMAPEZLEET LA E L, M
ﬂWMM9HHkLT gﬂbwﬁa$%m
5 13 B T 0 -3 05 4 0 ) ISP 1 S
mmﬁ%DM“B$W%-4V7w;/%®%
WhEHgic LR,

P, LROEIRA A S SRR L 7
mﬁ&Wwaumfw%L PGt 7 & 3l
Dol b, 2 MR ICHERE RS B A
SR, PR O B X U BRSO
AU OWTHTGE R ETHRTLIEE L.
Wem ML, ID, 4 =¥ 0, $Ey), 44
IH, Bfiv 7+ rouy MY, TR
AL TORR], FHEHROLTME NEZ I
mmmuﬂXL Hg '&Diab m%ﬁ

15 % 3 IS,

R ”céﬂfé aka e
A, BFIRATO b, OFJE D BRI HR A

LHCTMETHE LB, BB KFHNER
F—=2~R—73 (http://www.kufm kagoshima-
wacjp/~ped/) THIEZ ETW#HZE Pt f”'ﬂ‘%
TEELTWVAS. HMENREDT T4 8

AT, WRBOER, KA, m%
R 2 &l A A 4 Cé’féi FHGCOWTE, W
e TR AC I ZES T~ IFEE L v &
L7 BAYEIE /ﬂ.‘ffj)vr)vrl’]u]‘l‘iu
A FIER LA g mWﬁH%f%ﬁL%ﬁ

: ,ﬁ Hib UD?/;:%‘!&EFJEGJ‘F%*

B &5
C1DPT
EMR

7 A ERE
W TNTI
E ks

| PN
[1BCG

3 Sl
] BRRF 4
B fth

2 Hib 777 ORIFHEEIR

;{,”’f\/‘% ("(“ /; 110)

20104|~6 A *EHI“C ﬁ%@hﬁl’(ﬁﬂ Uib 038

PACH Y, BRI, WImERE 3,340, 2 1]

H 1,540, 3IH 919, 4 H 239 CHh -7z %
Rk AP iz 8 7 CHHA~62 %
H), YW/ ki3 1.03 Th A, FALIRDGE, Kol
FEAl23 3,590 81 (59.5%), b7 7 F LD
WEEAliNg 2,448 B (40.5%) THo7 (H2).
R L 729 7 9 > offifiiz, DPT 2,103
(34.8%), MR 158 (2.6%). Wi 4 &k 1 76
(1.3%), 4 70z r4#54 (0.9%) DIZ%
A LA, WITKIE 28, A Y7 A 14, BCGT,

1308

—265—



N

£ BEBEROUSEAR
| Bis | gla (%)

BEERLL 5,996 | 99.3

BEERHY 42 0.7
T4 5F— 0 0
B - BUE 0 0
FONA T & O#EREE 1 0.02
HIECEIR IS D B8R 0 0
WEBA2EAmOEREER 5 0.08
2HDORBYTERS 3 0.13
ICLLEDRE (81E2 BLIR) 26 0.43
FOMARZVREETHHRE 2 0.03

(n=86,038)

HARZ 6, BB 1TH O, SHMow 7+
AR S 7 PlA Sz R E L2
ML EFEZIT 4260 (0.70%) A BRI,
5,996 7 (99.3%) i o dh 7z A
ERLZOWNREIROLBYTH Y, 2blEEE
Ze PP L 7.
HERRTLELEL D >7201% [39CLLL
DIER (FERE 2 HEUN) ) C, 26 61 (0.43%) 12
A HIT2HE OVPT 10 T 1S W23 AR R 1
'at AR EDBR B, OO A I A R
HPEAE Z LI, DWC, [y 0isER
?H'H\#» 1384 (0.13%) &%, T 74
DR, 1 BUAY 3 Il [ Cdh o7z TR
DHERTE 6 WILTRTIETH Y, L
BAHNLh o7, HJ’?'EZ_ Jey It 0 S5 4 Wil
Wl 5% (0.08% A FIAT I EERE, 14
7% 3 W HERET 'of‘ [FWh AL EoMi
SEAR] D 1N, 4 [ EHEROB HICHEHRL, &
DBRITOHAERE o710 HRT, A

FiEH i — g N RE IR 22 T L 72 8, ﬁﬂmﬁ<ﬁ
U7 MEBIEENA LI, HAV-6 12313

B IgM Hifk D L A-D3 & vz 7o 22564 5
B e IRE ZE2 oM. Foll A%
DRE LEME, BB ct v 7 v v
ABGETHh o/ 13 ARENEDT 2 A
RoO2HTHY, T ZhEFHBHERLHIC
AbtE oz, wERLBERLMIGSEL, 72

Vol. 31

No. 10 2010

F c‘:.(])l*u&Llj: P x_bzw“.

muﬂﬁ% %b\b%zanha

MNHMW éJB éok%lﬁ
7 I IR e L&;i') 1:% iﬁt{‘i?ﬁﬁ"}x
ZWRIBAETH E. Hib §ilgix, bAEO)

BB B 2 DR 60% % 5%, 5 rekim AL
10 H AD 7= b O =K1, 1‘)()6~1997 AT
D7z 6 WA EL O I & A TIE 8.6 &
ENTVR", BERBETY, 2007~2009 412
LS5 @ RS9 [7 7 5 > OFRER Lo 7z
WOLYT Y ARTHRICHT 098] (AT
WF9E M 75, B B = 5 b s 2
Wk)@—fthwhmmAM% -4 5

AT 2 72H%, 5k AL 1() )J/\ﬁ)f: D D
ﬂ?dH?kuﬂi O LEAR T E Wl
kol HibTZ +/#ﬁiéuf , Rl
RO ik, HHEORREREIZ & 5T %%@
MEHE L STV A.

Hib 7 7 F X O NP % S0 % 7237
SELTWAITITRIZIIE 180 Z A TH Y, I
BEHAE R  S HER OO E. T 7 F D
EERESED PR &V KERTEEDHH K
T, EDDOTENRTIED 5 2NWE R EHERL A

FEAT HTHETEDSH 5 2 T oW T H RIS
AR R, MR E 2 LEYPH B, ZD720)

MR L 2 GO AEREOIMRE=5 Y
YIUNERELR DL, Hib 77 F v oReEICD
W, WA TOREYERNAE" R Z T T 20
SEM O COBREFADH D, TN E
NTWBEZETIHEHH, HAEOFLIRITE
AR E 20 idvwziwy, L, F
N MR B2 RS 57201213, 2HOAY
WAMGRE LRENLEE LS.

m [T 2000~2001 4F 12 A3 T 122 6 & %

bR T, KIREEOF
Eﬂﬁﬁ%&?d TEF AL D

e 45.9%, Wi
”E 23. 1/0 ﬁlﬂ‘-l.l 21.5%. :’5\‘- Tﬂ? 9.19‘6. "fﬁ}}}‘:

1309

—266—



AN

(37.5CLLE) 4. 10/, ANKEBE 23.0%, FURKASR
13.2%, Wil 8.3%, TH 10.7% % EThH 7.
wihdh— J_Wl L AERLEROLN
Twian?, 4*LJO)£321#32100&?%¢"&i jiig i3
LAERELAOAENRE L7205 Ol s
OWBBEE AW TH 528, 6,038 L v
SRAEWGEE LA CIUB I T e A 54
0.7%EWMHIETH o2 &, 1 TEAED—
ﬂﬁk ULAM Wil rFrreon
B wEEZ ORI L, BEEERL
REME Rl & lns, IhETHE
ARG FrOEERITEHVEEZEZLNS

nB, HENEROKFIIOWTIE, ﬁw&
HiTh b0 [RIEFEHEIROREM] 12X
B [ 2y ph ot B R R S SE TR B | A%
%né TR R A0 K T B A Fle ik
SRFETNE | TR R EH By,
Lﬂ' WCPRFEZZ T AT 208N H 5.
DPT % ¥ EMPERED T & F > L O[T
LU 72 HEHER S22 T, B o0 SR I
WEREELLDT 7 F AN E Ko fzhAt
ANHDOBEDE N2, PRI TP
Bl iR HE W sl il | s g e &
TWh,

AW nr M iTbhTB Y, S5
ﬂk%ﬁw#uVW%Kbhmh%wﬁM 2 fiff

HLTWDHY, FAOIFIEE XS, F8
ﬁi‘c:{é L)H LTYTNVY A4 LI ;"i]—Fi:TWIm "';/'lj./l\'c

BEPEO IR N AR E s, 45
M%ﬂmw*w@L F i 55 $§®P%w
ERLT®EEBIT, Ak s8I0 R
P 2 SR~ OBAZFRAZ TN E
TowEEZ TS, AWAED, EIZ KD e

Vol. 51

No. 10 2010

FAL~DOHW A R D —2 L LNIEFTFENTH 5.

AMBIZ T 220 Tw B UT O 29 EEFHE o
PRV, 30, S5 OB O S EH o T R L
9. <WMPEHEBME>ALAZ V= v F, BE2Z
Light, 7FEIEL sy s, ICOARNEE K
MEL whbI o=, WHEIEL Y=y
7, PEANRE, o Eb )=y s, B EL 2
=z, U EARE, MR, ZEbodhi
Fruz=yz, RKEECEL 2=y 7, &0 HRFE,
H bR R, NPAEERE, WbA 2 V= v o
y o N, LA BERE, HENES AR b, SR
mﬂ,MM%%.%t@%:Ebﬁu:vﬁ npcE

sVZwr, Fy X2V wy, SRR SIREGE
;.%P‘l»u YR E R W T e, 3 BRIERL CRT
GEDXEEr 7 Wi

;==

1) CDC : The Pink Book @ Epidemiology and Pre-
vention of Vaccine Preventable Discases  Hae-
mophilus influenzae type b. 2008 : 115-127

2) WRGEA T Hib 7 7 F . TR Rk 20055 32:
511-516

3) WA A Ty FE L RT 2 (b
77 2 DI-098) O 85 = HHER ik (JJI_H/ i
DAL fl\“"W"ﬂUx 2002 1 14 : 241-245

4) WIEREA S b 7 7 F v ARRRNEHE 2009 5 12
2317-2320

5) PHHHAA FIA SRS - PR
£ K74 > lH i KPR —F 1
& —, 2009 :5

6) bu]ﬂéi}fik&i# : mmc BT % Hib BiFLsE D E/E
PRB 1996~1997 AED T AR 7 T 4 T WA
e R e 1998 5 10 1 209-214

7) Claesson BA et al : Clinical and immunologic
responses to the capsular polysaccharide of
Haemophilus influenzae type b alone or conjugat-
ed to tetanus toxoid in 18- to 23-month-old
children. ] Pediatr 1988 : 112 : 695-702

1310

=267






