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TABLE 1. Characteristics of the Patients and Controls
Patients Controls
(n = 49) (n = 36)
Gender: male 14 (29%) 23 (64%)
Age: mean [+] SD 12.1[{£]4.8yr 8.6[+x]4.3yr
Range 0-21 yr 2-18 yr
Diseases Juvenile idiopathic arthritis (23) Post-acute infection (11)
Systemic lupus erythematosus (12) Musculoskeletal diseases (7)
Juvenile dermatomyositis (6) Bronchial asthma (6)
Mixed connective tissue disease (2) Reactive arthritis (4)
Takayasu arteritis (2) Chronic granulomatous disease (3)
Kawasaki disease (2) Post-Kawasaki disease (2)
Wegener granulomatosis (1) Atopic dermatitis (1)
Crohn disease (1) Developmental disorder (1)
Psychiatric disease (1)
SD indicates standard deviation.

TABLE 2. Immunosuppressive Agents in 49 Children
With Rheumatic Diseases at the Time of Vaccination

Treatment No. Cases (%)
Only prednisolone 14 (29%)
Prednisolone + 1 immunosuppressant 18 (37%)
PSL + MTX 7
PSL + MMF 7
PSL + AZP 2
PSL + MZB 2
Prednisolone + 2 immunosuppressants 13 (27%)
PSL + MTX + CyA 6
PSL + MTX + AZP 1
PSL + MTX + tacrolimus 1
PSL + MTX + infliximab 1
PSL + CY + MZB 1
PSL + CY + MMF 1
PSL + CyA + AZP 1
PSL + AZP + MZB 1
Only immunesuppressant(s) 4 (8%)
MTX + CyA + AZP 1
CyA 2
MTX 1
Mean dosages of imm1 ive agents are as follows: PSL, prednisolone 0.21 +

0.16 mg/kg (n = 45); MTX, methotrexate 6.9 + 3.1 mg/m? (n = 18); CyA, cyclosporine
3.4 + 1.7 mg/kg (n = 10); MMF, mycophenolate mofetil 24.3 = 6.3 mg/kg (n = 8); AZP,
azathioprine 1.9 = 0.4 mg/kg (n = 6); MZB, mizoribine 3.0 + 0.8 mg/kg (n = 4); CY,
cyclophosphamide 500 mg/m? (n = 2); tacrolimus 1.5 mg/d (n = 1); infliximab 3
mg/kg/dose (n = 1).

when we compared HIN1 and H3N2 titers between 2 groups
(Fig. 1A, B). The influenza virus type-B antibody titers were
higher in the patient group compared with controls (P = 0.002;
Fig. 1C). There was no significant difference in seroconversion
factor or seroconversion rate of HINI, H3N2 or B between the
2 groups (P > 0.14, P > 0.25, respectively) (Table 3). Of note,
before vaccination, the influenza virus type-A antibody titers
(HIN1) (48.1) were higher in the patients group than in controls
(20.8) (P = 0.026, Fig. 1A). In addition, type-B antibody titers
(19.7) were higher in the patient group than in controls (10.8)
(P = 0.006; Fig. 1C).

Impact of Immunosuppressants

There were no significant differences in the rates of increase
in the antibody titers between the patient and control groups,
possibly due to the fact that the patient group that included 14
children treated with prednisolone alone received a relatively low
dosage of prednisolone (0.18 + 0.17 mg/kg) and 4 children treated
with other immunosuppressive agents alone. We compared 31
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children who had received a combination of prednisolone (0.22 *
0.15 mg/kg) and other immunosuppressive agents with the con-
trols. There were also no significant differences in seroconversion
factor (P > 0.21) or seroconversion rate (£ > 0.26).

Antibody Production and Patients’ Background
Because rheumatic diseases are more frequent in older
children and female,® we investigated if patient’s age and gender
impact on the immunogenicity of vaccination. The subjects were
divided into 3 age groups based on the volume of vaccine (<6
years: n = 18; 6-12 years: n = 37; and =13 years: n = 30). No
significant differences were observed in the seroconversion factor
or seroconversion rate in any of these groups (P > 0.33). There
were no significant differences in the seroconversion factor or
seroconversion rate between female and male (P > 0.09).

Logistic Regression Analysis

We conducted a logistic regression analysis to evaluate
various factors related to HIN1, H3N2, and B seroconversion
factors =4, in children with rheumatic diseases. Gender, age,
vaccine dosage, diagnosis, prednisolone dosage, or use of other
immunosuppressants did not significantly impact on the sero-
conversion factor of HIN1 (P > 0.08), H3N2 (P > 0.08), or B
(P > 0.18).

Adverse Effects

Finally, we investigated the safety of influenza vaccine
between 2 groups. Local side effects such as pain and swelling at
the injection site were observed in 1 (2%) in patients’ group and 3
(8%) in control groups. There was no serious adverse effect
observed in both groups. In 2 children (juvenile idiopathic arthritis
[JIA] and Takayasu arteritis), there was a flare of original diseases
within 2 weeks after vaccination, presenting with fever, arthralgia,
and an elevation of C-reactive protein. Their conditions have
stabilized after increasing the dosage of prednisolone in both cases.

DISCUSSION

Children with pediatric rheumatic diseases receiving immu-
nosuppressive comprise a high-risk group for influenza virus
infection®*; however, many children have been excluded from the
subjects to be vaccinated, because it has been believed that they
have limited capacity producing antibodies or they experience
exacerbation of the primary diseases after vaccination. Although a
very few studies have emphasized that administration of influenza
vaccine could be beneficial in children with rheumatic diseases®’;
there is a variation in practice regarding immunization of children
with rheumatic diseases due to a lack of available published
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FIGURE 1. Pre- and postinfluenza vaccine antibody titers using hemagglutinin inhibition. A, B, and C, show pre- and
postinfluenza antibody titers of HIN1, H3N2, and B, respectively. This box and whisker plot shows pre- and postinfluenza
vaccine antibody titers by using geometric means. Bottom side, inside, and upper side of rectangle indicate lower quartile,
median, and upper quartile of antibodly titers, respectively. Lower whisker and upper whisker indicate 1.5-interquartile
range (IQR) below lower quartile and 1.5-IQR above upper quartile, respectively. IQR is calculated by subtracting the first
quartile from the third quartile. ® indicates between 1.5-IQR and 3-IQR below lower quartile or between 1.5-IQR and 3-IQR
above upper quartile. ®® indicates more than 3-IQR below lower quartile or more than 3-IQR above upper quartile. * indi-

cates P < 0.05, ** indicates P < 0.01.

TABLE 3. Changes in Influenza Virus Antibody Titers
Using Hemagglutinin Inhibition (HI) in the Pre- and
Postvaccination

Patients Controls P
(n = 49) (n = 36)
HIN1
Pre (GMT) 48.1 20.8 0.026*
Post (GMT) 189.7 102.8 0.062
Seroconversion factor 4.0 4.9 0.393
Seroconversion rate 42.9% 52.8% 0.493
H3N2
Pre (GMT) 38.4 26.7 0.199
Post (GMT) 1514 76.9 0.096
Seroconversion factor 4.0 29 0.340
Seroconversion rate 51.0% 36.1% 0.252
Pre (GMT) 19.7 10.8 0.006"
Post (GMT) 60.3 23.8 0.0027
Seroconversion factor 31 2.2 0.146
Seroconversion rate 44.9% 36.1% 0.555
*P < 0.05.
P < 0.0L

Seroconversion factor: the fold increase in the serum geometric mean titer after
vaccination. Seroconversion rate: the percentage of vaccine recipients with an increase
in the serum titers =4X after vaccination.

GMT indicates geometric mean titer.

evidence.® The current study shed a light on the beneficial effects
of influenza vaccine in children with rheumatic diseases receiving
immunosuppressives because it demonstrates that the immunoge-
nicity of influenza vaccine in those patients with high risks for
influenza virus infection was similar to that in the control group.
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The assessment of the effectiveness of influenza vaccine is
usually based on a decline in infection rates or an increase in
immunogenicity after vaccination. When the type of influenza
vaccination is consistent with that of an outbreak strain, the
prevention of influenza infection is documented in 70% to 80% of
healthy children (range, 50%-95%)."® However, the data in pa-
tients with rheumatic diseases are lacking. Regarding a decline in
infection rates, a few studies found that lower infection rates after
influenza vaccination in adults'® and children.® For immunogenic-
ity, several studies evaluated the immunogenicity of influenza
vaccine in patients with rheumatic diseases. In adults, a few studies
demonstrated attenuation of antibody production after vaccination
in comparison with healthy adults,'"'* whereas other studies
indicated no difference.'*> ! In children, only a few studies have
reported its immunogenicity®’-'%; but only 1 study compared the
data with those in healthy children.” Malleson et al evaluated the
immunogenicity of influenza vaccine in 33 children with chronic
arthritis (91% were JIA) and in 10 healthy controls.” In that study,
only one-third of patients were receiving immunosuppressive ther-
apies; thus, the impact of immunosuppressants on immunoge-
nicity of influenza vaccine is difficult to assess. The study
concluded no difference in the rates of increases in (1) antibody
titers after vaccination between children with chronic arthritis
and controls and (2) antibody titers between chronic arthritis
patients treated with immunosuppressives and those without
immunosuppressive therapies. Compared with the study,” our
study has a few strengths. First, we included a larger number of
patients and controls. Second, we included patients with wider
variety of rheumatic diseases in children. Finally, all patients
received more potent immunosuppressive agents compared with
the ones in the previous study.
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Our logistic regression analysis demonstrated that pred-
nisolone dosage did not significantly impact on the response to
vaccine controlling other factors. Reviewing currently available
literatures, the relationship between the prednisolone dosage and
the response to influenza vaccine has been inconclusive. In adults
with systemic lupus erythematosus (SLE), a lower immune re-
sponse to influenza vaccine was observed in patients receiving
prednisone dosage =10 mg/d.'” In contrast, Mauch et al investi-
gated the immunogenicity of the influenza vaccine in children with
solid organ transplants and compared with healthy children as
controls.'® There was no difference observed in immunogenicity
between patients receiving prednisone (mean: 0.67 = 0.91 mg/
kg/d) and controls, and regression analysis showed that prednisone
dosage did not correlate with the antibody response to influenza
vaccine. Our results are consistent with their conclusion. The
American Academy of Pediatrics, the Committee on Infectious
Diseases states that prolonged administration of high doses of
prednisolone (=2 mg/kg/dose or =20 mg/d) may impair antibody
response.' However, in the current study, 2 children who had been
treated with =20 mg/d of prednisolone, their antibody titers (A and
B) increased =4X. All these results may indicate that, although
the dosage of corticosteroid may affect the response to influenza
vaccine in children, an administration of influenza vaccine is
beneficial for children with rheumatic diseases regardless of the
corticosteroid dosage in children.

Interestingly, the influenza virus type-B antibody titers after
vaccination was higher in patient group (60.3) compared with the
one in controls (23.8). This may be due to the fact that the
influenza virus type-B antibody titers before vaccination in this
group (19.7) were higher than those in the control group (10.8). In
addition, this group showed a higher prevaccine influenza virus
type-A (HINI) antibody titers. This may be related to the active
influenza vaccination program in children receiving immunosup-
pressive therapies at our department, showing high vaccination
rates before enrolling the current study; however, we are not able
to provide data how many of the patients in each group had
previously been vaccinated. Alternatively, the influence of a non-
specific enhanced antibody-producing capacity in children with
rheumatic diseases such as SLE and juvenial dermatomyositis may
play a role."® 2! These unsolved issues need to be clarified.

In 2 children (JIA and Takayasu arteritis), the original
diseases condition deteriorated within 2 weeks after vaccination.
We cannot evaluate if the exacerbation of the primary diseases was
directly related to the vaccination because of the nature of the
study design; however, the majority of the previously published
studies have suggested that there was no influenza vaccine-related
exacerbation of primary diseases in adults,'’'**>*3 or children
with rheumatic diseases,® except a few reports in adults with
SLE.2*? The exacerbation of primary diseases also has not been
reported in using other vaccines, such as hepatitis B vaccine in
children with JIA.?®

In conclusion, in the children with rheumatic diseases re-
ceiving immunosuppressive agents, influenza vaccination led to
the acquisition of an antibody-producing capacity similar to that in
controls. Because these children comprise a high-risk group for
influenza virus infection, administration of influenza vaccine is
strongly encouraged to decrease the morbidity and mortality of
influenza infection in this specific population.
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Letters to the Editor

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

Madam,

Arecent study in adults showed that patients with Staphylococcus
aureus colonisation of an intravascular catheter but without bacter-
aemia, less than 24 h after the catheter removal, had a 14% chance
of developing subsequent S. aureus bacteraemia (SAB).! Without
administering effective therapy, the rate of subsequent SAB increases
to 24%. Based on this study, the Infectious Disease Society of America
guidelines recommended that patients whose catheter tip grows
S. aureus but whose simultaneous blood cultures have negative
results should receive a course of anti-staphylococcal antibiotics
for five to seven days.2 Because S. aureus infection is known to be
a leading cause of bacteraemia and is associated with severe
morbidity and mortality in hospitalised children® and no previous
study had examined the incidence of subsequent SAB in paediatric
populations, we investigated the incidence of subsequent SAB, and
examined the clinical outcomes of positive catheter tip cultures for
S. aureus without documented bacteraemia in children.

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

During the 84-month period, 167/5784 (3%) patients had catheter
tip cultures that were positive for S. aureus. Among them, 92/167
(55%) had simultaneous blood cultures examined. A total of 38/92
(41%) of these patients with positive catheter tip cultures for
S. aureus had negative simultaneous blood cultures for S. aureus,
including 30 with venous catheters (central venous catheter; CVC

* This study was presented in part at the 47th Infectious Disease Society of
America Annual Meeting, Philadelphia, PA, October, 2009.

42

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

Table I
Patients’ characteristics
Variables Patients without Patients with P-value
subsequent SAB  subsequent SAB
(N=34) (N=4)
Age, median months (range) 10(0-119) 3.5(0-8) NS
Male (%) 22 (65%) 2 (50%) NS
Comorbid conditions
Gastrointestinal diseases 4(12%) 0 (0%)
Post-surgical status 13 (38%) 1(25%) NS
ELBW infants 5(15%) 2 (50%)
Others 12 (35%) 1(25%)
Duration of i.v. catheter, 7(3-212) 6 (5-18) NS
median days (range)
Purpose of i.v. catheter
Total parenteral nutrition 15 (44%) 2 (50%)
Inotropic therapy 11 (32%) 2 (50%) NS
Arterial line 8 (24%) 0 (0%)
Immunosuppressive therapy 4(12%) 1(25%) NS
Systemic corticosteroid use 4(12%) 1(25%) NS
Appropriate antibiotic 19 (56%) 3(75%) NS
treatment
Death 5 (15%) 3 (75%) 0.02

SAB, Staphylococcus aureus bacteraemia; ELBW, extremely low birth weight; iv.,
intravenous; NS, not significant.
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than the older age group (12-119 months) (17% vs 0%). The inci-
dence of subsequent SAB in children was similar to that reported
in a study of adults (11% vs 14%);! however, our study showed
that subsequent SAB was more common in neonates and infants.
Larger prospective studies are needed to determine the optimal
treatment strategy for children who demonstrate S. aureus coloni-
sation in the intravascular catheter without bacteraemia.

Conflict of interest statement
None declared.

Funding source
This study was supported by the Grant of National Center for
Child Health and Development (21A-2 to A.S).

References

1. Ekkelenkamp MB, van der Bruggen T, van de Vijver DA, Wolfs TF, Bonten M]J.
Bacteremic complications of intravascular catheters colonized with Staphylo-
coccus aureus. Clin Infect Dis 2008;46:114-118.

2. Mermel LA, Allon M, Bouza E, et al. Clinical practice guidelines for the diag-
nosis and management of intravascular catheter-related infection: 2009
update by the Infectious Diseases Society of America. Clin Infect Dis 2009;
49:1-45.

3. Frederiksen MS, Espersen F, Frimodt-Moller N, et al. Changing epidemiology of
pediatric Staphylococcus aureus bacteremia in Denmark from 1971 through
2000. Pediatr Infect Dis ] 2007;26:398-405.

4. Peacock SJ, Eddleston M, Emptage A, King A, Crook DW. Positive intra-
venous line tip cultures as predictors of bacteraemia. J Hosp Infect 1998;
40:35-38.

5. Ruhe ]J, Menon A. Clinical significance of isolated Staphylococcus aureus
central venous catheter tip cultures. Clin Microbiol Infect 2006;12:
933-936.

6. Park KH, Kim SH, Song EH, et al. Development of bacteraemia or fungaemia after
removal of colonized central venous catheters in patients with negative concom-
itant blood cultures. Clin Microbiol Infect 2010;16:742-746.

K. Shoji

A. Saitoh”

Division of Infectious Diseases,

Department of Medical Subspecialties,

National Center for Child Health and Development, Tokyo, Japan
* Corresponding author. Address: 2-10-1 Okura,

Setagaya-ku, Tokyo 157-8535, Japan.

Tel.: +81 3 3416 0181; fax: +81 3 3416 2222.

E-mail address: saitoh-aki@ncchd.go.jp (A. Saitoh)

Accepted by J.A. Child
Available online 17 February 2011

© 2011 The Healthcare Infection Society. Published by Elsevier Ltd.
All rights reserved.

doi:10.1016/j.jhin.2011.01.007

43



%

ELSEVIER

Epstein-Barr Virus Infection after Pediatric Living-Related Liver
Transplantation—Management and Risk Factors
T. Shigeta, K. Imadome, S. Sakamoto, A. Fukuda, T. Kakiuchi, N. Matsuno, H. Tanaka, A. Nakazawa,

and M. Kasahara

ABSTRACT

Introduction. Posttransplant lymphoproliferative disorder (PTLD) is one of the severe
complications after pediatric liver transplantation. Epstein-Barr virus (EBV) infection is a
major risk factor developing PTLD. This study evaluates the risk factors, incidence, and
clinical presentation of EBV infection at our institute.

Patients and Methods. This study examines 81 children who underwent living-related liver
transplantation (LRLT) from November 2005 to December 2009. The immunesuppression
protocol consisted of tacrolimus and low-dose steroids, which were withdrawn by 3 months after
LRLT. Additional immunosuppression was indicated for the selected cases because of recurrent
rejection or renal insufficiency. Fifteen ABO blood type incompatible LRLTs were enrolled into
this study. EBV was periodically monitored by the use of a real-time quantitative polymerase chain
reaction (cut-off value, >10? copies/ug DNA). The median follow-up period was 637 days (range,
85 to 1548 days). These patients were divided into two groups: EBV infection versus EBV
noninfection, for analysis of risk factors by univariate analysis.

Results. The incidence of EBV infection was 50.6% (n = 41) with the mean onset of 276 + 279
postoperative days (range, 7 to 1229 days). Nine cases (22.5%) presented clinical symptoms related
to EBV infection, consisting of adenoid hypetrophy (n = 5), Evans’s syndroms (n = 2),
hemophagocytic syndrome (n = 1), and erythema nodosum (n = 1). There was no case of PTLD.
The combination of a preoperative EBV seropositive donor and an EBV seronegative recipient
was a high risk factor for postoperative EBV infection among the recipients (56.1% versus 26.8%,
P < 05). The mean age at operation among the EBV infection group was younger than that of the
EBYV noninfection group (22 * 30 months versus 62 + 68 months; P < .05). The incidence of acute
rejection episodes and cytomegalovirus infections; ABO blood type incompatible LRLT, and the
length of steroid treatment and the additional immunosuppression were not significantly different
between the two groups.

Conclusion. There were various clinical presentations related to EBV infection; how-
ever, none of our patients developed PTLD. Careful monitoring of EBV infection
especially for cases with donor seropositivity is important to prevent disease progression.
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Table 1. Patient Demographics and the Analysis of the Risk Factors for EBV Infection
EBV Positive EBV Negative P

n 41 (50.6%) 40 (49.4%) NS
Mean age *= SD (months) 20 =27 62 = 68 0.001
Median follow-up (postoperative days) 618 (92-1548) 693 (120-1544) NS
Onset of EBV (postoperative days) 276 + 279 -

EBV serology (D-sero+ve R-sero—ve) 24 (56.1%) 11 (26.8%) 0.009
ABO-incompatible 6 (14.6%) 9 (22.5%) NS
Cytomegalovirus 12 (14.6%) 19 (47.5%) NS
Acute rejection 13 (31.7%) 15 (37.5%) NS
Mycophenolate mofetil 8 (19.5%) 5(12.5%) NS
Steroid period (days; mean = SD) 217 * 267 186 + 15 NS

STTRANSPLANT lymphoproliferative disorder (PTLD)

is characterized by uncontrolled B lymphocyte prolif-
eration caused by the Epstein-Barr virus (EBV).! The most
recent study reported the mortality rate of PTLD to be
approximately 20%.> Risk factors for PTLD are EBV
infection, high EBV load, and a high level of immunosup-
pression.™* There is no effective drug to treat EBV infec-
tion. Therefore, the treatment strategy for PTLD is to stop
the proliferation of EBV-infected cells. This study evaluates
the incidence, clinical presentation, and management of as
well as risk factors for EBV infection in our hospital.

METHODS

This study examined 81 children who underwent living-related liver
transplantation (LRLT) from November 2005 to December 2009.
They were followed periodically after more than 3 months. Their
ages ranged from 1 month to 21 years old. The median follow-up
period was 637 days (range, 85 to 1548 days). The immunosuppres-
sion protocol consisted of tacrolimus and low-dose steroids, which
were withdrawn by 3 months after LRLT. Mycophenolate mofetil
(MMF) was added for selected cases with repeated acute rejection
episodes, or renal dysfunction due to the calcineurin inhibitor.

EBV was monitored by the use of a real-time quantitative
polymerase chain reaction (PCR) method. The cut-off value was
more than 10? copies/ug DNA. We performed the test once per
week for the first 2 months after LRLT, continuing follow-up every
1 to 3 months in outpatient clinics. When persistent fever or
diarrhea were present, we examined subjects by EBV-PCR.

The strategy to manage EBV infection consisted of prevention, early
diagnosis, and early treatment. We controlled immunosuppression by
monitoring the EBV-PCR values. If symptoms lead to suspicion of EBV
infection or there were high values of EBV-PCR (more than 107
copies/ug DNA), immunosuppression was withdrawn or held as long as
possible with careful monitoring of liver function. The target trough level
of the tacrolimus was decreased by 75%. If the values of EBV-PCR were
persistently high (more than 10* copies/ug DNA), or the symptoms were
suspected to be due to PTLD, radiologic examinations and histological
examinations of the suspected sites were performed to diagnose the
disorder.

The number, mean age, median follow-up, and steroid periods were
compared using Mann-Whitney tests. The values of risk factors were
compared using chi-squared tests. A P values of less than 05 was
considered statistically significant. All data analysis was performed using
SPSS PASW Statics version 18.0 software (SPSS, Inc, Chicago, IL).
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RESULTS

The incidence of EBV infection, including asymptomatic
patients, was 50.6% (n = 41). The incidence of EBV-
related disease was 22.0% (n = 9).

Risk Factors

Patients were divided into two groups: an EBV infection group
and an EBV noninfection group (Table 1). The mean age at
LRLT among the EBV infection group was younger than that of
the EBV noninfection group. The mean onset was 276 * 279
days after LRLT. The combination of a preoperative EBV
seropositive donor and an EBV seronegative recipient was a
significant risk factor for postoperative EBV infection in the
recipient. Cytomegalovirus infection, acute rejection episode,
ABO compatibility, the use of MMF, and the period of steroid
use were not significantly different between the groups. The
reduction rate of the through level of the tacrolimus was 26.6%
(6.4 ng/mL to 4.7 ng/mL; Fig 1).

EBV-Related Disease

The symptoms of EBV disease were adenoid hyperplasia
(n = 5), Evans’s syndrome (n 2), virus associated

g

26.6%

reduction
N I

1600

The trough level of tacrolimus (ng * ml)

47%03 Mean &= SD
After (ng ml)

Fig 1. The change of the trough level of the tacrolimus before
and after EBV infection. The reduction rate was 26.6%.

Before



4180

SHIGETA, IMADOME, SAKAMOTO ET AL

10°

104

PCR peak
{copies/ugDNA)

10° |
o
[aa}
[25)
102
Asymptomatic
Fig 2. EBV-PCR peak values of patients
the EBV-related disease. 32

hemophagocytic syndrome; (n = 1), and erythema nodo-
sum (n = 1). In all cases, tacrolimus was withdrawn or
ceased, leading to improvement in the symptoms Adenoid-
ectomy was performed in all five cases. The severity of
symptoms related to EBV diseases correlated with EBV
load (Fig 2). There was no case of PTLD among our series.

DISCUSSION

Herein we have reported the management of and risk factors for
EBYV infection among pediatric LRLT. In transplanted patients,
EBV infection and the combination of EBV serology (donor
positive and recipient negative) have been reported to be risk
factors for developing PTLD.™ As there is no evidence for
antiviral therapy in the treatment of EBV infection, reduction of
immunosuppression is the most effective way to prevent devel-
opment of PTLD.>® Therefore, the key to EBV infection man-
agement is frequent EBV-PCR monitoring and reduction of
immunosuppression when the value is above the cut-off.”® In our
hospital, the target through level of tacrolimus was reduced by
25%. There was no case of PTLD, and the frequency of acute
rejection episodes was not significantly increased between the two
groups.

We previously reported two cases of EBV-related dis-
ease, associated with Evans’s syndrome and erythema no-
dosum.”' Both cases showed high EBV-PCR levels. The
patient who had Evans’s syndrome was treated by reduction
of tacrolimus and immunoglobulin, resulting in a decreased
EBV-PCR level with improvement in symptoms. In the
patient who had erythema nodosum, EBV-encoded small
RNA was detected in a skin biopsy specimen. This patient
was also treated by reduction of tacrolimus, although the
level of EBV-PCR decreased immediately, the skin lesion
did not resolve completely. After switching from tacrolimus
to cyclosporine, the skin lesion gradually disappeared. By
monitoring EBV-PCR level carefully, we believe that we
can prevent the development of PTLD. Early diagnosis and
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treatment are the most important factors to block develop-
ment of PTLD among EBV-infected recipients.

In conclusion, there were various clinical presentations related
to EBV infection; however, there was no development of PTLD
among our series despite the short follow-up period. Careful
monitoring of EBV infection with quantitative PCR method
seems to be important to prevent disease progression.
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BRWIBZDOEE

YRR 2 E T R, ARTIE, ROEIRTRE,
TERDIR W, Wb LiEY 7 E DI R REES:
ZRETDHIENEL, RALIAR, Bz
ETHZEDRFICEH L, Lo, RilkE):
o DS RERRE, B &R, % L Gl
EPEETDH 5, NRICEIT 5 BUMEE D F 7o %
JRE 2D IR, B, 7 L CAkEE~
ELO (F1), WEOHEITIE, ZDIFEAL
BiR#EE» o OFERTH L 0T, ROfER, HE
EDBOEZBEMICH A BDEXDH B,

R OHIME, EROWE, BlhzdblksT
FRE EREET, £, BELRTWLRE: L
T, WRITHE, Xy MEAEE, RKE L OB, =~
b DOEMEE, #EtLEE D 5 L IABME O~
RO/ & OIEFER, sick contact DEH#E, T
BEEELZEZEETH L, 20T sick
contact [ZFFICEET, FKIEAN, H20IIRERE.
SHFERE, AR E SRRk RRGERER, WMikE
FERE &7 LT aERuUE, BERBEMoT]
R H 258, TN s DIRE~DRERY R { 8
. Ei, FHEEREZ, vIF ko THIT
%% vaccine preventable diseases (VPD) #
BT 2H 2 TEETH S,

NNERDBEEITH I EIE, RAKHAHDE
LT, L WLI DL, NSRBI
FROHNE LT, REIEETIE, FroHER, 2%

BROMIKE S, 2%, B 75 LRE WELE,

HE7Z b (BCABEONES K 5588)

WSRO, RiY, AR, FREBY >/ Bk
W, fafE, REFRES
Kess, MEEBEE, B - B, TR, M{E

RS, REERE

PRRRESHE, SEPR

BEERADES, EE

miEORRE, BT, REOER 2K &E

IHGEER (AER)

T LEE, EEEE (IR CIER B

{EEE (VILEXRT, K, HoEONT 82— REMEABE
&)

BkoMmiaty, MEEE, 75 L46

RDT 7 L3k, RifE R—AHRE

PBNDT T LEREEEE (KEEEREECESSHY)
BESHEOMIEY, 77 L%6, BREESE
EEROMIaE, B 77 L%6, HEEE £RENEE

DEEE

TSR, RO
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T, BEEEESIZ-ED LWL EDBEL, N
[ETUED B 2 BE%, KEFDIEERZ %5
FiRERD S BY, £, HER, ARDOBEEL,
FHRL &L, FRE R D, BEFOER
WhHhrtwHZeTEHisNsZLbdhB,

EEEOEE

B b tuE, ZOEEEEZRETEZ &
IXEEL < 72w, 72721, NIRRT, FERICXoT,
ZOEAESKELEDL DT, FEMICELT
ERERLEL2 E-TMEZA > TEBLLRETH
%, DARICBWTHRILE, #EAZ &R 3
nEREER2ICE LD,

BEDOTHI ORI, EEDHRERES L) ERT 2
PWEBREL S, 2T, DNROEERYERSR
BB 2EERERTFZ2HBR22L LT3,

BEOF—=FETFIFNAATS LOEEY
HEEDERICBE L Tit, O@EDF—2 L%
DT v FNLF T T 2 RICT LY
BETH 2,
WEDF—5 £iF, G F TITANREREERGERHE
HefTbnTELBKRT—%, Wi &xEic,
ESIICABIE SN TV 3IAEEZIET, Fich
R GUEREI T, BAICHRT = »nZ 1L <,
WEDHOT— ¥ 2 EIRBEEZRET S I 235
v, ZHURHICVW S &, K h B oF— 5 ER
ENTVRELEWHITLTHH S, ZibDfFRIC
ML Tid, MNEBRIEORES" 28ECL, H
EERDBER, REROWEETH, BELEDIE,
EEBMEZ RO ERICE O TEH S D% Hic
L7, SBEOF—7icHTh Ry, A DHIE
HEOEIR, R5EOREEGHRTHY, BEDE
WMEBP LRV EVI I ETHB,
TUFNEF T T L, B TEONERE
TH b, AF Y ViitE# G 7 F 7 BRE methi-
cillin resistant Staphylococcus aureus
(MRSA), ESBLELD Y 7 HEMERE, %Al
£ # B B multidrug resistant Pseudomonas
(MDRP) 7 EicfR#ESNBMHERED Y — i,
Bl DEFEEEICL o TRESCEL S, Lk
BoT, TNZTNDIEERICE T, ZN5 DEH
BEEE L TRESINIGE, THRREIELS
DT, ZOMEAEZHEEL TE < 2 LI empiric

W% 2 NRICHITDEUE, BRAOFLEES
i EEE

#ER (%1 »ALIN)  Steptococcus agalactiee (BB L > # 3 &
(GBS)), Escherichia coli, ft® 7 Z L&A
#UE, Listeria monocytogenes

ISR (1 »BLIEE 3 GBS, Streptococcus pneumoniae, Neisseria

PBET) meningitis, Haemophilus influenzae type b

LIRH%IE, %8 (4» B Streptococcus pneumoniae, Neisseria meningi-

PESHRET) tis, Haemophilus influenzae type b

ZBLRE (6&LLE) Streptococcus pneumoniae, Neisseria meningi-
tis

RIEEEMIAT 5 A CEE TS S, £7, de-  *1 -
RRICHTDE 2 DHEDR

escalation 2 ¥ 312, FEDOMIC (BRIHEFE AESHE—BICE Dk
BELILMEE) oD EBREORIROEREIC TS &

ZLi3fEmETh S, EYoMmhiEEx, Zoks *2
A B & NCCLS (National

E’ %%ﬁﬁg@é“b) 6%;’%%"6*% < Etﬁ D ¥ Committee for Clinical
CLSI (Clinical and Laboratory Standards Insti- Laboratory Standards) &

; . LTHSNT LV, 2005 &
tute) *2 DRFOEHEL > TZ OHW%T I, EHERHLL, EROR

~%, BATEEAC T3 EyT, AR DOROEPLESSSTR
TREABEZONTHEHDHH 5D TERED 6,
DETHB, BIZAET 794 27 o REDE,

7T ONRTIE, BEFOERINEZ 5D TH

WS F ¥ nrZREYE, NRTIE,

INA X DEERTEEEESH /- Z L2 6, (EHDS
BREINTOEN, 208, NETOFEHAOD
REWMEMWMAT 27— BHTELZLELHY,

HESCix, ZOMERANVNETHLIEND 220HBY,

772 L, KREVNRBIZESIE 1R T O#EHICE

LT3, A, HEZEZEZ2LoT03EY, Z0

YL ENT OB RAEE T, TTIER
YA EA TR D, SBARICE WL THE
T254, ZOMEFRPEETHS, LEIDL

ns,

BABERANWAZEDEEN

INROFUESER 5 TR 2 D5, TRTOHEY
DG EZEEL D DETIETHILTD
%, ZORGRICBEIL TiE, BRASEEICHAN, #
ETHY, IEMEREESBREE Sh s, 58,
HBREDIEDDH 53, TNEDEFDIRE ED
VTR T 2 0P EETH 5, WHRZHEI D
1%, WIEESIE R 232 D—FlCH 5, HHEICTE
2RI % DIEYEBITEEZ 2 EBZOHNT
b2, BERMWERROEMEZRI -0I2Z, &
FAETIHEEL T, 3L ClHALEEHETH
2DHWNTRETH B, Thbb, BEIMEA
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BTTbhTwGa, ZOUBHAENRED BV
Dip, HBVIFFEARY 7 LAzd L 1Y
EbLNTOELDdLOHELHEL { %25, FIED
AEEEE B TR bEARTCORBENEEN
%,

ANR O EEEYYE IR, TR REED
5, $TILZDBAIKBE>TE Y, RKARDIE
BHEfTIRETHZ, GHBRZHEI ZLick-
T, BIfEAOBENREL 25 I LPEEINS
2, BHAEDOEREZEBLZVAED, ZDkH
BT—FREEL R, % OHNICEERGYED S
BHmTHILENRADENTH S I E2ENTIE
253,

b ) L
NEE 1329

BUMAE % 58 9 B, WbI 2 iR o o8, JiESE
ZUHELZPEDRL, TEE I RFBMACE
53552 tid MOTEELRT 70 —FTh
29, JWRTH ZDFEANCED Didi s, BE
Wik Z28 2 2 & 05, JIEREROBENDRRIC %
STRA SR, NETIR, BERZRL-OOF
Bod s (i), Mz (i),
FREAT—T VRN (REEE) 2 E1X, RAKK
R, W EAFEBDLPDZEDBE, L L)
5, %I TR BEOMKESY, BRNICRK-
BRIIMDTRE Y, L7edd> T, 728 ZFED
Rt BE T, RASMAEE?Z T I3PIE G
HIICEEE L TH L 2 L8, ZDBDIEBED de-
escalation, #5HHZRET 29 X THELE
®E B,

MRS S®R0
fEREROERE

HEROmNRSEZ - ROBRSROFMIBL L\ #O, #IHE
ROKTHES, BRRICEETIMEOREZRI ST, BEOBRY
BETERNIENZN, ZOLSBIBE, STYVIRERE (BEK
K@, BEXE, 17V IVFEDE, BELUYKE), 550\,
PCR 74 EDIEBEBEMUADHEICI DTHEDEEFZRET DI ENHD
hY, EEOEBERBERI, ECXTERATEDON,

IR D8 L TLVERROBE' TlE, SEICEDT, NEEE
SEOBEBHEORBBNERLY, BERXENSSEHENES, W2
BTEAHUEE, MXRED, 4 RN OHENSBEY, 10 R
PICIEIEHEE, BEL YERE (GBS) 13, SH08KBIIHELA
WZEhRS Nz, BEERTWE, 12 7IVITEbEDBENS
W2 &, BREXEDEENDEIERNIEND, NERRSHREED
BRIEEOEEEIRELVESHERBbNSY, Z0HIBNICIIEICE
EZEI D,

1ER « BAERMEYE
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—%, BEFEERRICEBVT, MKEEL 2Ly
FMRINT 2 Z L OEEZ, 7L ZARMENRS
NTWLBNRIZBWTH, E)FETHRVWI LT
BB, NROMEEERICHEL KR, KEDH
2kg Lk 13kg ¥ cT4+2ml, 13kg» & 36
kg £ Tl&, 10+10mL, % LT 36kg b 11z,
20+20mL LEBEIhTw3Y, ARICBWT,
ZNT DIz RIS 5 & W oRIiReE i 58
THOTREVLREBEbNLZLD LLieds,
MECLMERICNT 28&1k, 2heh, 3%,
2.5%, 1.8%ThHhH, RELFEZEZ L, &
SNBBHEBZNEDV R 7%+ EEZZ L%
FTRETH B, i, NEAOMIEREER -
LEFAWHITRAET 4 mL OIMEHEEEICSHE
THDHDT, RIMEDESNFNETIHEHT 2
RETH 3,

mem.n—)w)

HERPEOBRICB VT, BFoar bo—
N2IT) T ERBOTEETH 5, BYHEICRE
DEELTVWBEEICE, 2O FLF—, By
BOLMEDIEIE S 25810, Z DOREEEEIC
1919, £7-, Zho®EEL, BED S LYk
ta, ¥EZTHI L, MEENZHEO1039
ATHLEETH S,

—H T, REAT—T v, PLEIRA T —F 0,
Mafe, MEREANF 2 — 7 EBREIRE L TELS
N3HEE, ZNODREEZBE LV, F1,
NIz k2 EY, HFMEY a v 7 EEBE toxic
shock syndrome FEICBET 2 7 Ry, B
PRI 21 B 1) 2 SRR b, BIEDRRE
BHETH L, BEHDRWANRTE, Zhoo
EREZARNICERLTB{ ZEDY A7 IFED T
I LTSI LTEL R TEWITA

W,
R#EL >y (A
Mg $iE

T T CIRADNRDEERYRE D e h> T, LIS
oiEC, REBERBRT Z Ltk o T, BEOFR,
FECRICKE B2 52 2RB2ZID LT3,

HEERRR R

o

AR, BRSO oMEEIES I, B
EHEDFERZRAZD ZENTER Y, T/, WL



BR3 MNRICHITSEEOER{E SRR

ERfE : A

#HER <30 30~120
ILER, FE <10 40~80

a9

o >1000

A At 50~500 MEDEALIE
(TrFOmquz)

fEE 50~500

WEDFESLIF, LIELIE<LSIO >100

MmFEDFALTF, LIELE<I0O >100

30~150 U L ISEROD &
20~40 YL INED#H

>50% 4 4FhEk, LI LIE>90%
40~60 48 BHREILIATHNE, >50%1FHI,
48 BEERE T, <50% W 4FRER

1 INERIESL

Reproduced with permission from Mann K, et al. Meningitis. Pediatr Rev 2008 ; 29 : 417-29, Copyright © 2008 by the AAP. & ) 8%

BxR4 DRICHTIEEEHRROTCHARTERCRSE

‘
R

200me/kg (6~8) 300me/kg (6)

PrEZVZ 150mg/kg (8)
7+ a2% A 150mg/kg (8~12) 200meg/kg (6~8) 300mg/kg (6~8)
7 MITHRYL

Foavwqd . 5mg/kg (12)
Nraw4(4y 30mgrkg (8~12)

1 BOBRERETRT. () AOHFE, BEFBIEERT,

7.5mg/kg (8)
45mg/kg (6~8) 60mg/kg (6)

12g (4)

8~12g (4~6)
100mg/kg (12~24) 4g (12~24)

5mgrkg (8)
30~45mg/kg (8~12)

7.5mg/kg (8)

Tunkel AR, et al. Practice guidelines for the management of bacterial meningitis. Clin Infect Dis 2004 ; 39 : 1267-84, The

University of Chicago Press & 1) 2%

REBURGOER, BHETEERZ 292 2 049k
v, &L OBEE, B, TRIEV, $o%b
LT3, BOENTE RO EDBYYRD I
S ED LBWRERTREET 2 2 L0880, Liehd
5T, ARTE, PREEEERSLCLES, ¥7
THEEREIEA DTS o dp &0 ) T L B EED
CLDEET, MEEERZTIBERZELTE
(RETH B,

BOEAT ROFHIGE, Flmic k> TREZ3I L%
BRELTEMRL TRV Y, BELAE, M
fafoEFEMEE, HERTIX 3/ LLERTHS
DL, LR ETIZ10/nLRHlTHS Z
LTdh B (FI)Y, £, ARTOMMEE, Bl
ROBAEEE, FERICEoTEDLBZ LT
Bk Tdvidike (F2), FERIE, B
BE#L v ERERARETH 2 Z L23% L, AL
W, MiRERE, 4 v 7Ly E b i

NE & 2 28 &L B B,

@EE E9©

o HERHA

PMEELELC, BHLYIREL Y 2T Y 7%
ERELTTVYESY Y, 77 AGEHREEERL

Te729F v LEERL, 7VEYY ¥ (150
~200mg/kg/H, 1 H4E)+ ¥ 7 2% ¥ ¥ A&
(150~200mg/kg/H, 1 H3~4[E) % #% &5 ¢
3, —H, UAFU T, BELYyIEREICHL T
&, TvELY L IIF YA v ERBRAT S
ET, HIERZ L -6T I EBHLNTED,
BRERPEEOEE, TS DOFEYICEET
%, BEEL Y YERETIE, F vy <A s iR

ﬂwba | EERERERO

- [HmEa%/3] > ?

BEEOMBBMOREIC, BRTIE, K<EBH/3 LOSRBEIEDN
Thd, InlE, ERICHEZELEBTHANE, ZOBEELNEIDHMD
EWEESN, T TCHEGRHRAEIT 0.

BHSNBERIS, BR: el (PLaY AR 1910l (T8
HBEY10) ILHEDEDIIFERESND, FEShHRIE, Fucks-
Rosental 318 & H/3—T S 2AOBICEENLZE (0.2 mm ORE)
ISREh, X400 DL I THERIND. ZOE, SERAOF
REDESF 16 EL (NEXE 256 @) I[CHDMEREERAD, £
OHADEERIL, 4dmmx4mmx0.2mm=3.2uLTHY, HE
ENETDE, BER 1 uL RO =N/(3.2X9/10) =N/3 £ D,
Lizh2T, BRTIIMEER/I3 EhSRHELCBICTDD, Thid
HEFTESNIEYHFE 3 CE O/ TREINETHD,
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BBIcWENDH B ET, BV, FHRL R
HENEETHE I LEZMRAL RS2 PIET
—F, E£#4
~6 ELETT, BNV RAWRBEETE R0
1 H 3ME)

%, B, 3~5 HEREG I N3,

Ba, 7Yoo (60mgke/H,
RRERAT 5,

FLENRLIRE L, BBRE I LT v ae g
v (60mg/kg/H, 1H4ME), £ ¥ 7Ly
EbAMicx LT 7 MY 7%V (100mg/kg/
H, THI~2[) 2, HBEAEIELESD
W L THRZESH B Z D, Nvaw
A2+ 7 PUTHFY UBEBIRIETH B,

@D FTHEYE

ANROMIBEEBER T 2 2724 FOffIc
BIL T, A v 7L FEDb B OB I
L CHIBEHEA 58012 72 A I BE OB 1 [
EFHT2E0I) WL O0OWENZNTED,
BORED X & Y CHRAUBRBITHI LT WL
%, BREREICEY L &, EARF OPESEI5BIRTE,
HCROWHERED T200bH 350, Fik
DKRETOWZES Tz Z DR FITHE N TY
R, L7ed3o T, MiREREIC X 2HEER B
ZATEA FOMAICEL T, KR LTHR
DEBEIATHB, 704 Fik5iE, FEE
BERTPRIIITbN AR TR 6T, HEED
REHDEZICHTERTF U4 FOMEIED &
L Tirbz, FreEROMEMERIRAIZBIL T
%9%%%@%?&136?,&5uﬁb&w0

| EEREEAHEAD
 EEEME~OTHES

BEERE, M1V INI RO BEOEERRERENRELEIBES

Kk, FITBRBERMEICFHESETO I EEREONERZESIH#
BLTDY, ZEOERNLIRESEE, BEXEICHLTE 1 MAE
FEORICIT) T7EL Y BEmg/kg/dose = 1 B2E 2 HE, 1A
BHUE®DRICIZ 10mg/kg/dose 2 1 H2[E 2 HE#ERE TS (BX8
31 E8ELTB600mg), AL 707044 0% 20 mg/kg/
dose 1 @592 BABS500mg), 17N I HEbEICITL
T 772 % 20mg/kg/dose 1 B 1Bl 4 HRE (BRKX&E 600
mg) #5953, TOEMAE, Rk, BEEMETIE, ChoDEI’E
BERZEICEELTLDHENNSL, ZhosiilRdTdl&lcL
T, TORBDIBERLEDFHZENEL TS, BNTIE, BEEXED
BEMNMEN &, -, AVTIVIVHEDEDDIF UEBENGTE
BOTWENWZ END, BENAEICEELTNDRAZVED, 20
FHHREIZELTONTOENDOIRRTH DA, RENTORRED!)
I IBHTHNDT, PR EE—FHICENOSDEERDISEH
s, BREEROITIEICEMTD, £EBIIEAD,

155« EERGYE
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=EOEEER acute epiglottis
EPETE, FXA Y7L CFEDbAIC L -
TRIZENEERTH L2, ZOREHRS

{, BWizgE-7-6, HECKEREL, @Y%
HEREDOBREDSNEL 2 2EBTH 2, FHER
12 2~7 BT, EE, "PUREREE, WRTERE, WET R
Wi D ERGEDFAZEER, % L GBEDOFRLE
E7-L, EROFERIZIEZETHED, 2E L
1, ESGEDHZED D B DT, BAIEGFA, HIC
FODhoBBE LB L%, XiFNnsE
5T EE,

WHEHE DB ERIE, RICAL R 5 X, FERERER
PELI S22 L B3H DT, WSOk
L<fibiwy, BREEZ, 472V yFED
BpISHC S, #EET FYRE, MARE, BEok
WA 7T YE (nontypable) % Ei Xk o
THAEZ 5, ZWiiE, FBERERE, S X AR
M5 TR % “thumb sign” &IN5 OFEE
DIFMEIC & 5, MEFEZWICIE, MREE?Z
DIRDF L5 L%\, FiESHEIX, empiric
BERELT, E3HRoe7reaRY v (&
7hV 7%V 50mg/kg/H, 1HI1ME, /i
7 4% %2 200mg/kg/H, 1 HS3ME) g
vaw4ry (40mg/kg/H, 1 H3E) %
5,

IBIEIEAFER K necrotizing fasciitis
ARV U ERENICRE S N MEDSHAIEE &0 /-
BETHFICERE L, 2N o8B ICE» S £
IZIRD3B MRS THAMENE, FHIEROEH
BETH B, BE, KEICIME, KiEn Lot
_ot1~4aéu%m®%ﬁ,ﬁ%f%ﬁ?éa
¥/, KECBERT S L3, ZoEELBRE
TTHY, BHE 3I~4 HRICHIET 2580%\»,
5T, EFoMERL TS, L YBREIC X
BDURNEHAE D 5 DWW K bWESNTWBEDT, 4
BROPLEVSTRMERETE RV, —F
T, BEREZROBRADFMBEICALNDE LD
12, 7§A@ﬁﬁﬁ,%@ﬁ,ﬁ@fFﬁﬁ%,
W2 C ik 2 REBRREE2 E -T2 EHS
$, MROZRE HNEEESAE C Rr s, &
ihiE, KEZHEIZEbH D, IWRDETE LD
W O g Rt SRIGEIZEL L, 2k
IR #RT,

R EROEE L L, Y LRI 7
HEE T 7Y Fer 332 ThHD, EERE-
726, REICHBIEICayHLE L, S8R0



ZAT) 2 EDBROBMIT OB D, R,

=Y G (155 UkgH, 1HG6ME) 28

%

v

DEEZMZ B bR TR ) vFefy
(40mg/kg/H, 1 H3E) %2HtHAT 202,

—fRERIREECH B, BHEMY a v VEERE

fif
]
=)
W

~

1.

2.
3.
4.

b 4
1

F& U 7RIS 3R RE S a 7)) v o g A
BEDHELD b HD, FEEZERT 25
BRREEOAN—-2&D 7y EXY V- R
NI Fh, EXFTYY - FYRIILLRED
=) v RERHERERSI NS,
NROEREBIE L, FERPERENZ L
3% <, W #E %% BB EL general appear-
ance, /34 ¥4 v, BEFR, REHKR
o, EREE, gy, ERE42D ) 28E
WzEET 5,

BEDT =8 LER/EDOT » F A A F T L
ZRIHEEZBERY 5,

BROKR X, RABOHEREZ A0l
T2,

BRBREBRETEROLE I LREICELS,

fik
LB MR . /R severe sepsis/septic shock. Inten-
sivist 2009 ; 1 : 377-86.

2. Pollack MM, Ruttimann UE, Getson PR. Pediatric

risk of mortality (PRISM) score. Crit Care Med
1988 ;16 : 1110-6. PMID : 3048900

3. Slater A, Shann F, Pearson G. PIMZ2 : a revised

version of the Paediatric Index of Mortality. In-
tensive Care Med 2003 ; 29 : 278-85.
PMID : 12541154
. Lacroix J, Cotting J. Severity of illness and organ
dysfunction scoring in children. Pediatr Crit
Care Med 2005 ; 6 : S126-34. PMID : 15857545
.Mann K, Jackson MA. Meningitis. Pediatr Rev
2008 5 29 : 417-29 ; quiz 430. PMID : 19047432

6. Long SS, Pickering LK, Prober CG. Principles

and Practice of Pediatric Infectious Diseases. 3rd
ed. Philadelphia : Churchill Livingstone, 2008.

7. Feigin RD, Cherry JD. Textbook of Pediatric In-

fectious Diseases. 3rd ed. Philadelphia : Saun-

ders, 2009.

8. American Academy of Pediatrics, Committee on
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11.

Infectious Diseases. Report of the Committee on
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of Pediatrics, 2009.
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BEICSITS
INEDOF DR

i e 3

AVINWIHEbBDOF U BADKBLEBNIIARESNDL DI, &
HEDNBADD I F AREILHENR LR “TOFUEEER" SRS
BIEFEEKIBICOENEEDTINVD, FDBAIZEZICHDDTHA5H. BSD
HEB LI KED Y AT LAEBET, ZOBBREREITTHEL.

FIE—IC, THEELARBEDERETHD, FHEEEL, FHIEE
ELTEDEETHEETDVIF VERELTIND, —AT, ZnbisHdE
E#E, FAEAORET, ZOEAEHBERRICELIL TS, EEEE
DOAEDIE, FHEBDOHICHLT, Z0T0F 0 Z2EBELTEHELELT
HXWTIF L EWDHRESANNT, &, BRANNMNMD2IEND, £
DEBRIIE, AV TIVITEDE, KE, AV 7IVIUFRE, &
B EENDIBHLSE, ERBICEELRTIFUNZOEEEEICIETINT
WBH, BERTOA 2 ZIIVIUHE b BERE, KEORTICELEDHH
PSR, FEEESSHRERUAL, FRIEBADTIFUEIANT
FHREE T D ENEE, £EEAD,

BT, DOFVOEMRODERN, BOREHITAICRBRES N TN
ZEBBITOND, XKETIE TTICS50E/IN S, ACIP (Advisory
Committee on Immunization Practices) &IFIZNDBFRDEFHIFERS
h, BODBRNEBEDTIF ATHICKRENTIND, BINTIISHE,
REEMRIKE T OF Y, £ bEOQ—TIANRDIFEEDIHLND
OF UDREBOEBBHMWEY), £, 5%, TOEDHLVWIIFUNES
THIEAFEIND, CNODEEICHRRISHISGL T DIZE,
ACIP IEDD o F > OBEMKEEEDOERBDKE S LTHEY, EMROE
REBENICTHICRUANTNK ZEHNEBEER D,

B, HELEDTIF U OBRBICNTDBRHRETHD, 1990 &F
REEICRELHFZBREETIFY MMR DOUF ) ICLDEREMRER
&, MMR D oF &7 1—IUhoHIBRL, Z0D#%, BRTORZDF
Y hTL—oESERI L. —5T, 2004 EICHERKD 7T iEER
ICEREARAMMRBEIEREBERN (ADEM) D 1 flEE oMIFICHARRKRD &
FUoOBEOBENHENEZ DN, ZOBOTIF U EEBICKECRILE
ELEIEEBBEEICHLN. DIFINEDT, —EDEETHESRIS
BIOTLESZEEFERICLALTIENTELN. LALEAS, BA—i
ZOTCLFE2EAICIE, FOMEBEIEIREICTOENDEREZ LN,
BREIZOLTIIF VERITOND, —AT, HETOEEAREN L
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