A Universal Preemptive Therapy for Cytomegalovirus
Infections in Children After Live-Donor Liver
Transplantation
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Background. Cytomegalovirus (CMV) infection remains the most common and critical viral infection that occurs after
liver transplantation (LT). The current set of guidelines recommends prophylaxis over a preemptive therapy for
pediatric LT; however, the data regarding the optimal approach after LT in children are limited.

Methods. We conducted a universal preemptive therapy for CMV infection in 113 children (median: 16 months) after
live-donor LT at the largest pediatric LT center in Japan between November 2005 and August 2009. CMV-pp65
antigenemia was monitored weekly regardless of the subjects’ CMV serostatus after LT, and ganciclovir therapy was
initiated when CMV-pp65 antigenemia was positive.

Results. The overall success rate of LT was 91.7%. CMV-pp65 antigenemia became positive in 37 (33%) recipients, and
the positivity with their CMV serostatus was as follows: donor (D)+/recipient (R}—: 62%, D+/R+: 36%, D—/R+:
11%, and D—/R—: 8%. Among the D+/R— (n=29) and D+/R+ (n=44) recipients, 38% (n=11) and 64% (n=28)
recipients were able to avoid the use of ganciclovir, respectively. Human CMV disease was documented in six (5%)
recipients, and they were successfully treated with ganciclovir without any sequelae.

Conclusions. A universal preemptive therapy for CMV infection after live-donor LT was successful for reducing the use
of antiviral agents and for controlling CMV infection and disease in children.
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ytomegalovirus (CMV) remains the most common in-
fection that occurs after liver transplantation (LT) in
children (1). Human CMV (HCMYV) can cause various dis-
eases affecting different organs, and it may contribute to
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rejection (2), fungal infections (3), and the risk for the Epstein-
Barr virus-related posttransplant lymphoproliferative disor-
ders (4). However, recent advances in preventive strategies
for CMV have led to a significant decrease in the incidence of
HCMV disease (5).

There have been two major approaches to control
CMV infection after LT: universal prophylaxis and preemp-
tive therapy. Universal prophylaxis provides antiviral therapy
for subjects with a high risk of developing HCMV disease,
such as seronegative recipients receiving seropositive grafts,
for certain period of time (e.g., 2—14 weeks) (6, 7). In contrast, a
preemptive approach provides antiviral therapy for subjects who
have positive results for routine monitoring of CMV antigen-
emia or polymerase chain reaction (PCR). Previous studies
have shown the effectiveness of preemptive therapy for solid
organ transplant recipients, primarily in adults (7-10), but
little data are available for children after LT (11, 12). Further-
more, no study has evaluated a preemptive therapy for chil-
dren with the highest risk of developing a CMV infection
(e.g., donor (D)+/recipient (R)—). Children are at a higher
risk of developing a CMV infection because pediatric organ
recipients have a higher chance of being seronegative for
CMYV compared with adult recipients. Thus, more informa-
tion is necessary to elucidate the importance of preemptive
therapy to prevent and treat HCMV infections and disease.
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TABLE 1. The clinical outcome in recipients based on the donor’s and recipient’s cytomegalovirus serologic status
D/RCMV
serologic status Agemedian  Number of recipients with ~ Number of recipients Number of recipients
Donor  Recipient N (%) month (IQR) CMV-pp65 Ag positive (%)  with CMV diseases (%)  with acute rejection (%)
+ - 35 (31%) 19 (9-52) 22 (63%) 4 (11%) 22 (42%)
+ + 53 (47%) 8 (14-103) 20 (38%) 1 (2%) 10 (29%)
- + 9 (8%) 8 (5-10) 1(11%) 0 (0%) 2 (9%)
- - 16 (14%) 30 (10-60) 1 (6%) 1 (6%) 5(31%)
Total 113 (100%) 16 (8-66) 44 (39%) 6 (5%) 39 (5%)
D, donor; R, recipient; CMV, cytomegalovirus; Ag, antigen; IQR, interquartile range.
The pediatric LT program at the National Center for
Child Health and Development, Tokyo, is the largest pediatric 1.0 H
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We performed 113 live-donor LT at our institution be- ’Z
tween November 2005 and December 2009, and the clinical .14
course and outcome of these patients were monitored for at 0.0
least 6 months after LT. The baseline information of the 113 0 50 100 150 palll
children who received live-donor LT is summarized in Table Post-operative days
1. The median age of the recipients was 16 months (range: 1 FIGURE 1. A proportion of patients were negative for

month-21 years). The most common indication for live-
donor LT was biliary atresia (n=49, 43%), followed by met-
abolic diseases (n=26, 23%), acute liver failure (n=20, 18%),
liver cirrhosis (n=10, 9%), vascular abnormalities (n=>5,
4%), and hepatic tumors (n=3, 3%). Eleven patients (9.7%)
died after live-donor LT during the first year after LT, and the
reasons for their deaths were not directly related to HCMV
disease.

CMYV Serostatus and CMV-pp65 Antigenemia
Positivity

The CMV serostatus of the donors and recipients is
presented in Table 1. The median time to become positive for
CMV-pp65 antigenemia was 33 days postoperatively (inter-
quartile range [IQR]: 17.5 days, range: —8 to 115 days). Of
note, two cases were CMV-pp65 antigenemia positive before
LT, and both patients were treated with ganciclovir (GCV)
pre ‘and postoperatively. The median CMV-positive cells
were 3 of 50,000 cells (IQR: 8/50,000 cells, range: 1-201/
50,000 cells). The highest CMV-pp65 antigenemia positivity
was observed in 63% (22/35) of patients in the D+/R—
group, followed by 38% (20/53) in the D-+/R+ group. In the
D—/R+ and D—/R— groups, only one recipient in each
group was positive for CMV-pp65 antigenemia (Table 1). As
expected, the proportion of recipients who remained negative
for CMV-pp65 antigenemia for the 6 months after LT was
significantly affected by the CMV serostatus of the donors
and recipients (Figure 1).
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cytomegalovirus antigenemia based on cytomegalovirus
serostatus for the first 180 days after live-donor liver trans-
plantation. D, donor; R, recipient.

Treatment for CMV-pp65 Antigenemia

During the observational period, 44 (39%) recipients
had positive tests for CMV-pp65 antigenemia. Among the 44
patients, 38 (86%) patients received intravenous (IV) GCV asan
initial therapy. The median duration of GCV therapy was 14
days (range: 624 days). IV foscarnet was given to four (9%)
recipients when infection by GCV-resistant strains was sus-
pected after GCV induction therapy; however, no GCV
resistant strain was identified by the sequence analyses.
GCV was switched to valganciclovir for three (8%) recipi-
ents after successful GCV induction therapy when valgan-
ciclovir became available in 2009. Neutropenia (absolute
neutrophile counts <500/.L) was observed in three (7%)
recipients, but their neutropenia resolved after discontin-
uation of therapy. Retreatment with GCV was required for
four (9%) recipients. Of note, six (14%) recipients who
had positive CMV-pp65 antigenemia after LT did not re-
quire antiviral treatment because repeated CMV-pp65
antigenemia in the same week became indeterminate or
negative when the patients’ immunosuppressive therapy
was decreased. Four patients were treated with IV immu-
noglobulin to control HCMYV disease.
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Treatment of Recipients at High Risks for CMV

Among the highest risk group for CMV (D+/R~), 20
of 35 (57%) recipients required GCV due to positivity for
CMV-pp65 antigenemia, with a median duration of 14 days
(IQR: 3.8 days). Two (6%) patients did not receive GCV be-
cause the repeated CMV-pp65 antigenemia evaluation in the
same week dropped to within an indeterminate range. In con-
trast, 15 of 35 (43%) recipients were able to avoid the use of
GCV. Similarly, among the patients in the D+/R+ group, 16
of 53 (30%) recipients required GCV therapy for positive
CMV-pp65 antigenemia, with a median duration of 14 days
(IQR: 3.0 days). Four patients (8%) did not receive GCV be-
cause the repeated CMV-pp65 antigenemia evaluation in the
same week was negative or within an indeterminate range. In
contrast, 37 of 53 (70%) recipients were able to avoid the use
of GCV that they would have received if they were on univer-
sal prophylaxis.

Comparison Between Recipients Positive for
CMV-pp65 Antigenemia and Those Negative for
CMYV-pp65 Antigenemia

We compared the baseline characteristics of recipients
who were positive for CMV-pp65 antigenemia and those who
were negative for CMV-pp65 antigenemia (Table 2). No dif-
ferences were found between the two groups in age or sex.
Recipients who received LT for acute liver failure tended to
have a higher rate of positive CMV-pp65 antigenemia (70%,
14/20), in contrast, recipients with cholestatic liver diseases
tended to have a lower rate of positive CMV-pp65 antigen-
emia (20%, 10/49). Among patients with positive CMV-pp65
antigenemia, 95% of recipients (42/44) were in either
D+/R— or D+/R+ groups.

TABLE 2. The baseline characteristics of recipients
determined by CMV-pp63 antigenemia status

CMV- CMV-
pp65antigenemia pp65 antigenemia

Variables negative (N = 69) positive (N = 44) P
Median age, 16 (8-81) 17 (7-56) 0.48
mo (IQR)
Gender, male, N (%) 28 (41) 24 (55) 0.15
Baseline diseases,
N (%)
Biliary atresia 39 (57) 10 (23) <0.001
Metabolic diseases 14 (20) 12 (27) 0.39
Acute liver failure 6(9) 14 (32) 0.002
Cirrhosis 5(7) 5(11) 0.45
Tumor 3(4) 0(0) 0.28
Vascular 2(3) 3(7) 0.38
CMV serologic
status, N (%)
D+/R~ 13 (19) 22 (50) <0.001
D+/R+ 33 (48) 20 (45) 0.80
D—/R+ 8 (12) 1(2) 0.09
D—/R— 15 (22) 1(2) 0.004

D, donor; R, recipient; CMV, cytomegalovirus.
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Clinical Outcome

All patients were successfully treated with GCV for 2 to
4 weeks, and their symptoms and signs resolved and CMV-
pp65 antigenemia became negative when the treatment was
completed. Overall, only 6 of 113 (5%) recipients developed
HCMV disease including CMV syndrome (n=3), hepatitis
(n=1), enterocolitis (n=1), and pneumonitis (n=1). No
complications or sequelae were noted in these four recipients
with HCMV disease. Seven (6%) recipients were retreated
with GCV when CMV-pp65 antigenemia became positive af-
ter the completion of the initial GCV therapy.

Acute rejection was observed in 39 (35%) recipients
after LT. The median duration from LT to the time when the
diagnosis of acute rejection was made was 12 days (range:
6-50 days) postoperatively. No significant difference was
found between the time for acute rejection and the CMV
serostatus; 11.5 days (range: 7-50 days) in the D+/R~ group,
12 days (range: 6~37 days) in the D+/R+ group, 22.5 days
(range: 13-32 days) in the D—/R+ group, and 16 days (range:
8-30 days) in the D—/R— group (P=0.39). In addition, no
association was found between the incidence of acute rejec-
tion and CMV-pp65 antigenemia; among 39 patients positive
for CMV-pp65 antigenemia, 17 patients (44%) developed
acute rejection, whereas 27 of 74 (36%) of the patients nega-
tive for CMV-pp65 antigenemia after LT developed acute
rejection (P=0.46). Only two patients (both were D+/R+)
developed acute rejection subsequent to positive CMV-pp65
antigenemia.

Overall, 11 of 113 (9.7%) patients died after the live-
donor LT due to sepsis (n=5, 45%), graft failure (n=>5, 45%),
and tumor recurrence (n=1, 10%). Among children with
graft failure, no recipients had positive CMV-pp65 antigen-
emia after LT. Therefore, no recipients died due to HCMV
infection or disease.

DISCUSSION

This is the first study to demonstrate that a universal
preemptive therapy was effective to prevent the development
of HCMV disease in children after LT, notably in children
with the highest risk for HCMV disease (e.g., D+/R—). This
universal approach was successful to target therapy to the
recipients who developed early evidence of CMV reactivation
and thereby decrease drug costs and toxicity for patients who
do not need the treatments.

Reviewing the current guidelines proposed by the
Transplantation Society International CMV Consensus
Group (13), the administration of GCV for 12 weeks is the
recommended regimen for any D+/R— transplants and R+
liver transplants, and no preemptive approach is recom-
mended. The only recommendation by some experts for a
preemptive approach is 2 to 4 weeks of prophylaxis, followed
by preemptive therapy as an alternative therapy (14). No cur-
rent recommendation is available with respect to a universal
preemptive approach for pediatric LT recipients (15).

The major advantage of preemptive therapy is to limit
the periods of antiviral treatment in children in whom anti-
virals are necessary for preventing HCMV disease. Gerna et
al. (12) demonstrated equal efficacy of universal prophylaxis
and preemptive therapy in 21 pediatric liver transplant recip-
ients for preventing HCMYV diseases, although the duration of
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antiviral therapy was significantly shorter in the preemptive
group compared with the universal prophylaxis group (18 vs. 30
days). Madan et al. (11) demonstrated the usefulness of a
combination of a short course of antiviral prophylaxis (=14
days) for high-risk patients (D+/R—) and preemptive
monthly CMV PCR monitoring in children after LT. With
this approach, 12 subjects (9.8%) developed HCMYV disease,
and there were no mortalities secondary to CMV. This ap-
proach spared a total of 39% of the patients from the use of
antiviral medications beyond their initial postoperative pro-
phylactic period. In this study, we were able to avoid the use of
GCV in 13 of 35 (37%) recipients in the D-+/R— group
and 37 of 53 (70%) recipients in the D+/R+ group. In addi-
tion, the long-term use of GCV or valganciclovir for the treat-
ment or prevention of CMV in children is a concern. The
major toxicities in patients receiving GCV are bone marrow
suppression and renal toxicity (16). Additionally, animal
studies have suggested that GCV may cause gonadal toxicity
(17) or carcinogenicity (18). Finally, the long-term use of an-
tivirals is costly and may increase the chance of developing
GCV-resistant virus strains after prolonged exposure (19).
The major advantages of universal prophylaxis are that
there is no need for virologic monitoring for CMV infection
after LT. Regular monitoring of CMV-pp65 antigenemia or
CMV-DNA PCR is costly and labor intensive; however,
a few studies suggested that the cost of the preemptive
approach is actually lower than the cost of universal pro-
phylaxis in adults (20, 21). In preemptive approach, a de-
layed response to the test results may delay the treatment
for patients, thus resulting in increased diseases and higher
costs of treatment.

Given the challenge of characterizing the recipient se-
rostatus in those less than 18 months of age, any CMV sero-
positive recipient who is less than 18 months of age should be
considered to be seronegative, as maternal antibodies may
account for this finding. Therefore, CMV urine culture or
nucleic acid amplification testing for all seropositive recipi-
ents is recommended (13). However, negative tests do not
exclude the exposure to CMV, because negative tests may
result from the intermittent shedding of the virus. In this
study, not all recipients less than 18 months of age with pos-
itive CMV antibodies were tested for CMV-pp65 antigenemia
at baseline; therefore, we analyzed the data solely using their
CMYV serostatus. In this study, 28 (53%) patients among
the 53 D+/R+ patients were less than 18 months of age,
and we assumed that the majority of patients were serone-
gative (D+/R—). This assumption favors the use of a pre-
emptive approach because it allows for the inclusion of
more recipients with the highest risk (D+/R—) of devel-
oping CMYV reactivation.

" QOral valganciclovir was used for three patients after
successful GCV induction therapy. Valganciclovir has excel-
lent oral bioavailability, resulting in systemic drug levels that
are comparable with IV GCV in patients after LT (22). The
oral bioavailability of valganciclovir in neonates and infants
has also been confirmed by other studies (23). However, the
current guideline does not recommend preemptive therapy
using oral valganciclovir for LT recipients (15) due to the
absence of adequate pharmacokinetics and efficacy data. In
addition, one study indicated that the incidence of HCMV
disease was higher in the patients receiving valganciclovir
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compared with GCV in the subgroup analysis of CMV
D+/R— solid organ transplant recipients (24). Because
CMV infection usually becomes apparent approximately 3
weeks after LT, the majority of recipients can tolerate oral
valganciclovir by that time, and the option of using oral
medication is practical and reasonable. Further studies to
compare these two medications are needed to demonstrate
the effectiveness of valganciclovir in children after LT.

There are a few limitations to this study. First, because
of the study design, we had a limited number of recipients
after LT and were unable to directly compare universal pro-
phylaxis and a universal preemptive therapy for HCMV dis-
ease in children. Second, we have used the cutoff for a positive
CMV-pp65 antigenemia as =5/50,000 cells, but this is not the
standardized value. Further studies are necessary to deter-
mine the optimal cutoff value of CMV-pp65 antigenemia and
to compare it with the results of CMV-DNA PCR. Third, this
study included only subjects who received live-donor LT,
which requires less immunosuppression compared with ca-
daveric LT; therefore, caution is required when this approach
is used for the patients who receive a cadaver liver for the LT.
Finally, judicious use of IV sodium was not performed in four
recipients. Sodium was initiated when CMV-pp65 antigen-
emia persistently increased after more than 2-week course of
GCV induction therapy; however, the event of delayed anti-
genemia decrease after appropriate treatment with GCV
without GCV resistant virus has been clearly documented
(25, 26).

In conclusion, a universal preemptive therapy in chil-
dren after live-donor LT was safe and successful at the largest
pediatric LT center in Japan. A further prospective study is
necessary to identify the best approach to preventing and
treating HCMV disease in children after LT.

MATERIALS END METHODS

Subjects

The study subjects comprised 113 children who received live-donor LT at
the National Center for Child Health and Development in Tokyo, the largest
pediatric LT center in Japan, between November 2005 and December 2009.
This study was a retrospective evaluation of the standard protocol, which has
been performed at our institution. The following information was extracted
from the medical record database; age, gender, and HCMYV serostatus of the
donors and recipients, baseline diseases, reasons for LT, the first postopera-
tive date positive for HCMV-pp65 antigenemia, antiviral treatment and its
duration, HCMV disease, clinical outcome, and mortality.

Monitoring of CMV-pp65 Antigenemia

CMV-pp65 antigenemia was measured by a direct immunoperoxidase
technique using a horseradish peroxydase-conjugated F(ab’)2 fragment of
human monoclonal (humab C7), designated horseradish peroxydase-C7
(27). The measurements were performed weekly for the first 3 months post-
operatively, while the recipients were hospitalized, then monthly in an out-
patient setting until 6 months after LT. We determined that the presence of
more than 5 CMV antigen-positive cells/50,000 cells indicated that the pa-
tient was positive, and 1 to 5 positive cells/50,000 cells were considered to be
an indeterminate result. Once the result was positive, a repeated CMV-pp65
antigenemia was performed within the same week in some of the patients,
particularly when the value was close to the cutoff. The test results were
returned to the primary care physicians less than 48 hr after the sample was
taken and then were used to select the patients’ treatment strategies.
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Immunosuppressive and Antiviral Therapies

After LT, standard immunosuppression consisted of corticosteroids and
tacrolimus. The corticosteroid was started intraoperatively (10 mg/kg/dose)
and continued with tapering for the first 3 months after LT (1.0 mg/kg/day IV
[days 1-3], 0.5 mg/kg/day IV [days 4-6], 0.3 mg/kg/day IV [day 7], 0.3
mg/kg/day orally (PO) [days 8-28], 0.1 mg/kg/day PO [days 29-90]). Ta-
crolimus was also started 1 day before surgery, and the dose was adjusted to
maintain a trough level of 10 to 15 mg/L for the first 2 weeks, followed by 8 to
10 mg/L (days 1528 after LT), 6 to 8 mg/L (days 29 to 90), and 4 to 6 mg/L
(after day 91). If CMV-pp65 antigenemia was noted to be positive, then a
dosage of tacrolimus was reduced down to 75% of the regular dosage, and IV
GCV (5 mg/kg/dose, every 12 hr) was initiated for the first 2 weeks, followed
by a maintenance dose of IV GCV (5 mg/kg/dose, every 24 hr), and the
treatment continued until CMV-pp65 antigenemia became negative. If
CMV-pp65 antigenemia was indeterminate, immunosuppressive therapy
was reduced as far as possible, and CMV-pp65 antigenemia was reevaluated
twice a week. We also switched from GCV to valganciclovir (16 mg/kg/dose
PO every 12 hr, available from August 2008), which is an oral tablet that was
crushed and dissolved in syrup and used as a maintenance therapy when
recipients (1) were able to tolerate to oral medication and (2) demonstrated
a trend of decrease in CMV-pp65 antigenemia after GCV induction therapy.
The dosing of valganciclovir in maintenance was based on the study per-
formed for controlling HCMV disease in infants (23, 28). Sodium (100 mg/
kg/dose, every 24 hr) was empirically used when CMV-pp65 antigenemia did
not improve after decreasing the dose of immunosuppressants and admin-
istering a 2- to 3-week course of GCV induction therapy. When sodium was
empirically started for possible GCV-resistant CMV, the UL97 genetic
sequencing or by an analysis of other known genetic sequences related to
resistance was examined (29). IV immunoglobulin was used when HCMV
disease was not able to be controlled by GCV or sodium.

CMYV Serostatus of the Donor and Recipient

The CMYV serostatus of donors and recipients was determined by the CMV
IgG determined by preoperative enzyme immunoassay. Patients were de-
fined as seropositive if the antibody titer was =1:4 and negative if the anti-
body titer was less than 1:4.

Diagnosis of Acute Rejection and Treatment

Acute rejection was clinically diagnosed on the bases of an increase in liver
enzymes (more than three times the upper limit of normal range or an in-
crease of more than 50% over the previous record) with or without histolog-
ical evidence. Histological diagnosis and grading of acute rejection were
performed according to the standardized criteria (30). Graft biopsies were
considered when other etiologies other than rejection were suspected in clin-
ical course. All the rejection episodes were treated with a corticosteroid bolus
injection. Steroid-resistant rejection was treated with additional immuno-
suppressants, such as mycophenolate mofetil.

Outcome Measures

The primary endpoint of this study was the proportion of recipients with
event-free survival 6 months after LT. Events were defined as the occurrence
of CMV infection based on the CMV-pp65 antigenemia, active HCMV dis-
ease, or death from any cause. HCMV disease was defined when recipients
developed the following diseases with positive CMV-pp65 antigenemia;
CMV syndrome without any evidence of acute rejection, enterocolitis, pneu-
monitis, and meningitis.

Statistical Analysis

We used the SPSS 15.0 software package (SPSS, Inc., Chicago, IL) for all
analyses. The x” test and Fisher’s exact test were used to compare categorical
variables between the groups. The Mann-Whitney U test and the Kruskal-
Wallis test were used to compare continuous variables between two groups
and more than three groups, respectively. P values were calculated as two
trailed and were considered to be significant if P less than 0.05.
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Haemophilus influenzae type b vaccine
Tomohiro Katsuta, Akihiko Saitoh
Division of Infectious Diseases, Department of Medical Specialties,
National Center for Child Health and Development

Abstract
Haemophilus influenzae type b (Hib) vaccine has been included in the national Immuniza-

tion Program in more than 120 countries around the world and its effectiveness and safety

have been confirmed. In Japan, Hib vaccine was recently licensed in December 2008.

Because it has included in the category of voluntary vaccine and the burden of out—of—

pocket expense is a major concern for caregivers, payment coverage through the local gov-

ernment funded by the temporal national budget has been initiated since November 2010.

It is important to make an effort to fill the“vaccine gap” between Japan and other

developed countries and increase a vaccine coverage rate including Hib vaccine to

decrease vaccine preventable diseases in Japanese children.

Key words: Haemophilus influenzae type b vaccine, invasive diseases, voluntary vaccine,

vaccine coverage rate, vaccine gap
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A4 V7 VvV YE b B (Haemophilus influen-
zae type b: Hib) 13412 5 Kimo/NRIZ BT 5
AR PERE 2%, T IMIE 72 & O BEAEKYLAE D F 72
FERBETH A HRTIFE/40H AL DN
BAHbEIEICXI VT LTEY, World
Health Organization (WHO)!%, ‘Hib 7 7 5~
TR EFMEST A I N7 2 F T

HY, FTTOARICH L TEMEEL TN
&, LLTwa FEE Hib7 27 F VB

120 A ELE K THEASINTW S Y, BHPETIE
SKE 5% 20 T, 20084 12 AIZ LS %

ELRH BRI v 5 — WRREMBRE BRI

0047-1852/11/%60/H /JCOPY

BB 7F e LTERTREE 2ol
CORBMIREBESINLHREENE DY 7 5
XX v T, RERMEMBEICEITRELT
Wb FOH20114EI12E EoEETER
B2, L OMFEERTABAEILZINS
9otz RRE L CEERILIZER
LTBLTY, 0477 F BEERICEELT
W,

1. Hib & (2

A4 ¥ I VI YH (Haemophilus influenzae)
379 AEH/MERETH Y, REOEEIZLD
2ODTNV—TIZRNEND. REEZHFT AHE
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1% polyribosylribitol phosphate (PRP) & 1L
LHRES R Z EAL, FNOEPUREDEN
POEIZa~{O6EBEICHTEHINS. Hib &l
MERBbETHEAL VIV UVFEHDOZ ET
HY, Hib7 7 FEBEADRENE, A v7rL>
FHEICE DEERGIED IS %2 HibIZE S D
DTHolzl ENTWDY, Hibidk MIxtd b

REED R, MBRER BV, BRE,

Wfigs, WEEEZEL, BUMAE, BREs%, BAEiK %
kI, LAMES S EDOBEED RN A Y RYE
DFERE 20, FFICHREIZORHD L2 5
H 5V —F, BWILEZFEbRVHIERLPREX
7%, WEE, RIREERZEORRKEIEFRREL
ThbHI ENE Wiz, Hib 77 F TlEFE
CTERW

Hib 7 7 5 ¥ 758 A & LA ERI O 2007-08 4
WCERSE T bR EREADOFTE T,
BEROBERRBE DT % 234 ¥ 7 VT VY FET
HolbEINTBY, ZOLLHFHDTHSE
HEHI SN B2 Hib 12 X BRI, BEIERIEE
N ENLHBETH> THEIEEIHIS%, T
A A, BEEZR EORBRERERIK20% &
ENDEBTHAHZ 0D, HibT 7 F #HHE
WL BFHPEERI N TS,

2. Hb7 7 F HEOREEL,
R EBAROHERK

Hib 7 7 F v %ML TH, Hib &g BRYE
EREWCTFHTE LT TRV, HiLiE
FIEZRER DR S TH 5 PRPICHHT 53T
KRB UL, Hib BMERITEA L7256, &R
PICZOHERDHRETH 5. ERE, KEIZBW
Tid, 1980 ERFTED2 D, FTIIFRESHERY
2 F ~ (polysaccharide vaccine) " &A &h, —
EORFRAGHL T LTI L. LarL, 2D
77 F VIE THIRFEERFERETH 5720, HibiE
JERDIFRERTH L EHRI A A~ 1RIBICH
T 5 GIEREEAME N SE R, BINRIER R A
ONGWZ LR EFRELE SN £ TKRE
TIE 1988 FIZHEAT Hib 7 7 F v A2 JE A ~
IRENCEA SN, 191 FIZiZ2 AU LT
NTORICH U CHEESHERSNL L) ko

H A Fk 69 % 9 %5 (2011-9)

7o, FTORERE, KENIBWTIH 1996 F TI25
RULTIC B % BRI 28 <2 MUMAE 70 & 0 EAE G
FE% 99 % DL ERA &85 Z EITHI L0
HTARENCBWTIE, 4 Y7V UFHEICLS
EGREEE, TOTEHIFHMELTH), TO
FAEERITZ0-2MEAMIEERD 4% % 5D 5
EDOMERH L. A TNV UHFEIZL BB
BEJCEE R L Tid, 1996-2003 SE 1A T,
—EDERZWNRIZLMEIEREENTS
DEO ZNHICEAEHRVEICBITLEA VT
VI VR L AR BERIL, 5K
BI0AACKHL61-86ANTHolzENT
BY, FEM400-500 AO/NBSBELTWAE T
LB FOH, 2005 FICTEERECITONL
REHMEICL B L, SRERM/ANNR 10 AR L
N7 ANEFTHIMERZRLTVWEY. ZDk)
2, Hib 2SHEE &% 2 55 HIEROFAER
BRBVPETHITHON TS, &HEREL
WEIZ L 2BEIERER 2SI TELT, 2
DL EBIERY— A T VAT TV
Mol l b, BAEICBITAHbT 7 F Vi
NEBHDO—RE 2o 2R D 5.
BAETIE, 20084E 12 AT X ) % < PRPIZHE
BN ¥V A F&HE4A S/ PRP-T(ActHIB®)
PEBEET 7 F L LTEASNLDY, #i#E
FEOBHBEHRT 7 F UBEIEEARIIMA,
B SEENCDH 5057 7 F v ORBIAE
ETholzl e &4 RMEIFEL, T4
WCHb 77 F VAR T HICE STV,
72, Hib (ZFLLEDOIHEE, BREL ECER
635 EAHMHENTHY, American Academy
of Pediatrics (AAP) 1, B4 7 & O3 Hib
Y BEDFAE LRECBWT, 4EUTO
Hib 7 7 F v k#E#E, FLEIrmeBEEErv
ElE, RIEEBIIHWT A rifampin 12X 5F
i 5243 LT AW, FEESORHRICBY
THFEEH O rifampin FHARZIT > TV 575
HOVED X H1Z, Hib 7 27 F v ORI L,
Hib RE & D% WETIE, rifampin 2 & 5FF
FRICIEHLE, BREXHH, EACHTS
Hib EERGE OB Rz, #Haehr
5 Hib 283 27-912%, Hib 727 F v ##E
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%1 HbT7IF OEBXFY 21—V

. pmmmEs |
BRSEY 40
o MBI S VSRS -8 B M TR T, 775 L, EMALEE
27 Rl T 7 R 722 1 3 S H D B T B
RS 1E CERER SBOR1UEOMEBE ST, 1EE TEN
BR5EY 3H
MERIE 2 TR 4-SBMOMBTE RS, 7271, ERASEL

7 71 Rl b~ 12 & A AR
BInsE

FRO A 1TI3 3 B O RIFR THME Rk
1H - ERER, BBCRIFOMBEZBVT, 1EE TEH

1Ll b 5 ki W5 mE 1M

SHEBOBEEEL P, £FHE%RERE (herd
immunity) # £ 752 L PEETDH 5.

3. EEOEESE

a EEBXHY 1)
EROBEAr V2 —VEER1IIRT. HAE
2B A Hib T 7 F CBEENSSERIIER2 S
A#LESmEMOBICHEE L ENTWVWED,
Hib BEERPIEDL S 0EHZI I A~ 1RRT
BELTWAI NS, HE2IAEBZ-H

RTELPICHEEREZIT) CENEETH 5.

27 BWGLA R 7 7 Aok CHAME 2 B L7
BizBWTit, #IE%EE LT Wihd 4-8
A OMBCE3EE TEMELITH. 72721,
WHXELTE EMALELED-LEICE
SEABOMBCTEETAZIENTESL LEN
THEY, THIEFABHCEBEINSL Z L%
ZERAVIFVEORBEEAEEL TV
boLEZLND ZOHB, BINGESLLTY
EHREREBROR1IEOHBEE BWT, BINE
fE21T.

PR ETEERGBHRST Y AR 12
BEiRGGE o TL Fo28E1E, #IEIGREE
LTEBE2E% 4-8AMOBBE TR THREL,
FRRICAEEEEBBTRAIEOEBELZBVT,
EMBEEEITS.

BRI L BRI E o TLE
SN, IHORTHEEOAEZIT).

b. FEEFHERE ‘

Hib 7 7 F VEMEERIE, WRARET 75~

R ZfERET 7 F ~, BCG, Polio, H&I1Ck -
TEBERFET 7 F v (2= —=HV T 7 F 2,
BT O720) %, FEEHIZEET N
ETIFUNEHBEET S EnRENOT I F
CRBEMMTERET A LIEBENTIZZL, F
BEEIPHEENTH L. 7L, FOBRIZEHK
DI IF U ER—=DOTY Y IIRA L CERET
AT lid, REREOKTIEEINL DY
BV, FNFNROT T F VBRI DEAICE
WCEMET A MREREICL A EEES, BIND
DY, REREEOKTIZEH ST Tuiwn,
c. ETERELHANERE

AAIZBIF S Hib 77 F VMR TEsE
ENTWEY, HREEL U CImANEEDN
FHTHD, 5%, BPECTHRETNEHE
TH5b. HAWNEFTRBEFRIE»P %L,
7o, REBEMEIIRE,r N LETH BY

4. Hib OERXR

WA 5%, Hib 77 7 85 & Hib B 1
W HERBEL S LER 1TAR4ED
Hib7 7 F v 2BEL5E, RRIIP2LE
DOABE, BB T HEEE, REZOEE
HE L FHBHEMNOEMEIBAIETH
HELTWARY, F7-, BEOHIDTZF D
FEFER BRI 5 review (B WT D, HibEA
I BARBEDERPMESNTNEY,

5 HibICLPEFEER
KREWBITAFEEICEN2#HE L LT, Hib
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D7 F vEBEEREOBEEREMEL Guillain-
Barré SEMERE, M/MIORANE, FLIBEKRGE, 7
FT7 4 TF DR EVRESI N, &
D review IZBWT, WML 27 FEBEGZ
BRERR S LYY, AAP B Hib U 7 F Vi3 Eeh
T F U THEELTWEY, EBAFEICBITS
FENCBWTDH, BEBIORRE CITHERH
Enzboo, BEELREFHOEERLIE, K
E 7 EWCR O & KEEZBD o7
FEHENZBWTIE, 20104, Hib7 7 F 0D
—ED otz U ¥ VELEBRRRICB T 5 EYR
ADFER I N2, BRICTE R HEH L B AT
TLTWwWA. Z0lEd, 201143 H, Hib7 2
FULMRRET 7 F R =B ET I F V&
ORBEERZAICB T2 BEEZH~7HUAD
FREAANHDIETERE PO WT 7HHE S 1,
—BERICHb 7 7 F v B X OB REKE T 7 F
BHEZEZLZFRICEITRELLEY, F0KBO
MM oOER, FE3IH 24 HICEERSE
REMNRBEBENERHERLY, BREET
i, NRAMAEEY 27 B LU HIb Y 2 F

mY &

H ARk 69 % 95 (2011-9)

YO LTI E ORI, EENZEERE
TEOREBBRIITED LN, L0 RMEN
wEIN, 4A1HXVEEIFFERI N Hb
7Tk, RSB 20 Lo fE
EREDVBH o T, MBDT 7 F v L OREEEHIAT
bhThy, ZelrtoERshTtns Ty
FUTH 5.

B b

NBHEIZ BT A Hib BRERIYEICB W T,
FOHEEREVD O, —ERBELLHEOE
BFROBERLHEVEIEORAERNLS, £0
FHZEPRDIDEETHL. TODORLE
MEFERTHLHDT Z7F L FoREES
LK UREP B OFNE THRICHRETH 5.
L HOEDEICBVTIE, BACKHT % HibE
HERGHE F B OB Z, herd immunity %
WS B ENERETHDL. 5%, FHEREL
WX BRALRT 7 F DR EBEEEQR LM
2Ins.
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R Tws, FPHEEZERELT 72
v CFEITE 3% (Vaccine Preventable Dis-
eases : VPD) ZJHS LTWI 9 Ewiiuzk
WE N DFERDS, REDRT S 2 —LTH3 E
25,

KEEBARDDOF VAT 1—ILDEWN
KETE, B2 A7 D70 0~6 IR II L
P07 7 F U PHERIN WS (K1), £
TDI 7 F VIEHE—HOL )V THEZNTY
5. EEEOBHAHRIEIRBONATED, VIF
BEEL ET 270 KRELBEZRLLTY
%, —H7T, HETIZY 7 F v BERICEHERE (F
piEmEERIcED o, KREZFEMENEH) Lf
BEE (FHEEERCREDSNTE ST, B
1, JREISEE, —fHs Bk X 2 &) oo
FonTwa, 2011 4 11 ARBEAEOKRE E BA
DFFEEBAY Y 2 — V2T 5 L, BATE
Wi, TEEECEDONTHLRLH DD, 3
BERE, TELRVAT7FvD2oTHS, —
FT, BRACEEEEY 7F v EHEINTYS
DY, BRFE, b7, MAKRE Fef), A
VINIVY, BlAL»E, KE, ABIFFE,
¥ A NVADE 8D TH S, BCG I, KRETIX
HEIN TR, —HT, RKEDATY 12—
iE, 7TRE D BRETORICHT 2H DR
P a— B B0, 2007 F LD 11~12 RS HT
LWw32077F RIS, 20old, H
HEFFO=ZREaY 79~ (Tdap), E bAE
O—<UA4NVAT7 73 (HPV), BEEREY 7
FTH D,

ACIP &l

U U 7223, KENZIZ, ACIP &FRIEN 5 EOD
FHEEBEEOBMAEBRXVBHEET 5. ACIP 1,
BEIC 40 UL oS 2 Ko <T, 15407 7
FUHEBOBEMARDFLA VN=LR D, 20U
BE OB, HEMAGRORERZEMDY, &5
T EHETH % 10 248 2 5 Work Group 233
AR E 2D, ZOEHZT>TWE, 22T
BERzEOBETRES EREEFHLY S —

(Center for Disease Control and Prevention :

B2THEE 252011 F 12

CDC) KRB E -, EOFHERBORDOREIZK
SREHERLZ LT3, ZOEMIE, VPD DF
EHEERRD S, VI F v EFNCEET 54
YIRIK (E 7 m 7Y vk E) OREMEEHEE
THILICHD., BFEMRAEEONAL LTI,
FE3EOERNZEEDOHRT, AR, BAICET
570 F EEOER, B, MR EEA &
B E%EMH (MMWR : Morbidity and Mortali-
ty Weekly Report) I THFTHZE, VIF v
DI LAY 2 — VDOWRE, el ihE
DR, REDHREORREEHDO LT X, 7
7 F R DL, axt (BEEERE) OFF
fii, fiDEs CRE/NERIYS, RKEREEFY
2 E) DEHEORE—RETHE, £, £
TABEN, ZORRIER, A v¥—%v FCHE
AlRECH 5. ACIP DIEB)IE, BETHB EEZ
ENBYIFUERBRBICAT Y 2 — )VIZEBAT S
Zk, ZLTC, ~EEALLYFUOHME, &
WA HEANCERL TWL L 2 EIlTRE h&Es
Bl Tw3,

SEBATRAOEADRFIND D IF >
NERU AT F > (IPV : Inactivated Polio

Vaccine)
WEHATHERAINTWAREO2T7 7 F &,
Oral Polio Vaccine (OPV) &, £HFE»S KV A
BEORWPICKELERZ R LD, B,
LDV AN ZERICHRT 2D T, Zds kg
Wekbh, vrF B#ERY FRE (VAPP,
Vaccine Associated Paralytic Poliomyelitis) %* %
TRV T EPMONTNE, 2D
BEIX, REDT— Y OEBETIIEHNORE TH
100 GEEH - DI 1. A0loEE&TH 5. BEE
JAIZ B 5% (Vaccine Contact Case : VCC)
SEDVETIELB0 HREHD 1HlALND LR
HENTwB, KEZA-T, BRTH, 77F
VABEOILIRSREIEREZEL, 72 F UKD
TANVABEHI N Z I, REICH LW,
OPV #ERLFEIT AR, HEZXERDIDOD
VAPP, WMz VCCIFRELBITH2DITTH 5.
ENTIE, ZOFEEH»S, OPV OEBEREMETL
TEY, RUVAT7 7 F VREBORMEML T
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2. RYABIEEBREFET 54, TORER
GREIREETH b, REEE L L THEVDH 5,
2012 FEEIC IPV L =ZREREG 7 7 F VY OEAED
Combination 7 7 F ¥ %3 & 9 2 { &3, HKFETE
THBH, ZO1HORVEARRFNS,

RAEAEERET, THEEANOBITH
EENBVIF

HE, EoRFE <, v 7, MERKE, tb
REV—2TA VAT 7 FVITRLT, AEHR
232012 FEE TOREHEL L TiIThbTw 35,
N0 rFrOEERIE, FEEEOREICES
LLT, 2nPAtofBERICSEINTYSY
7FNDONT, TITRHBREIEET S,

KBTI F>

AENE, O TELETDEHATAIVAT, B
Bgriod. ik, ARECHEENE VI L2
MonTEhH, EEEERIC X 2MED 2 KRS
1%, 100 %1C 1~4 4, Reye SEREEEIX, 10 TAF
3~A 1, SM/NMICTRRE X, 4000 Atz 141, B
Wi, 4 AT 1A, Rl 5 A A 1H#lE
WEINTVEY, ZOMHEER, REREEET
EEh, BgEriI T EEEL, RBICEInE %
92, HROEZICBWT, %L 0BEBLE
R AEMFFIEZRAL, VI FraBEETE
BVNEWEET S, Z2OFELLLRTHD
b, HeeErv s UoBEERZ L, TN
T L bR R TIRCITRY, KET S
F 1%, HRTHEZIN Y 7F v THD, @t
ETlx, ZOEALBOERET, REZIZITH
JELTWw3,

BlALHPETIFY

DIETIE, MMR 7 7 F v ic& T\ 23,
1990 FERFIRICE I 7=V 7 F iz K 5 EEE
BEAORRE LTAY TADT 7 F VRS
»i, BEREBOY 75y ELTEREINTY
2. WATHEE TS, BEERERT ZEET
HHh, HEE L, R, WERLEDEE
REMECHEEIIEL, FEb, RADORMNLR
FRICEELE I DR WERTH S, Lo

TFHDEELEETH 5.

Universal B &2 FF &7 27 F > (HBV : Hepatitis B
Virus)
HAD/NRIZE T, HBs FURBEO R
SEFNBENRICEFE (Selective) 217> T
WA A3, #SHETIE, Universal BRIFFR Y 75 v
DMEHEMTH B, i, HBV 3R FREGIZT T
F L, ACRREEE (MR, FIEMEGE, IR
By #EITOTHL, InszTFHIT S
DITF, ETOTFED L BICEEZTTY Univer-
sal 77 FvSRETH S, HAE, HBV BGE
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