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who died had renal failure before ET. Recently, Taffarel et al"!
in Argentina presented a review of 41 infants with pertussis
cared for in their PICU between January 2003 and March 2011.
Nine of the infants received ET in their management. The 4 ETs
before 2011 were done as “rescue therapy in very ill patients,”
and all of these infants died. The 5 ETs performed in 2011 were
done preemptively, and the ET was based on a WBC count
>95,000mm?* without requiring severe cardiopulmonary compro-
mise; 4 of 5 of this group survived.

Although we present data on the largest number to date of
young infants who received ET for the treatment of severe per-
tussis, our data are insufficient to address efficacy of the proce-
dure. To determine efficacy, a controlled trial is needed. If ET is
planned in an infant it should be done before organ failure has
occurred.

In our opinion, ET for management of very severe pertussis
in young infants is a biologically sound procedure. Findings in a
number of case studies show that ET lowers the extreme leukocy-
tosis, which would reduce aggregates of leukocytosis in the small
pulmonary vessels.>*° In addition, it reduces circulating pertussis
toxin, which inhibits other G-proteins, that might also contribute to
cardiac or pulmonary failure.?

The data presented here as well as data in our previously
published work? indicate that the decision for ET should be based
on the early appearance of pneumonia, the presence of pulmonary
hypertension and the rapidity in the rise of the WBC count. This
requires that WBC counts to be performed every 12 to 24 hours.
Rapidly rising counts that reach 30,000 cells/mm? should prompt
immediate consideration of ET. Also rapidly increasing pulse and
respiratory rates should also be considered as indicators form
performing ET.
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Abstract: We conducted a nationwide survey of the present status of 10
representative mother-to-child infections in Japan. Congenital syphilis, ver-
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vertical HIV infection, for which effective preventative strategies have been
established, were rare. Cytomegalovirus was the most common congenital
pathogen in Japan, although most infants with congenital cytomegalovirus
infection may remain undiagnosed.
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M other-to-child infections, often represented by the TORCH
complex, can have severe sequelae and have substantial
socioeconomic burdens. The epidemiological features of mother-
to-child infections vary greatly from region to region and
over time. For example, introduction of the universal rubella
vaccination program has led to a dramatic decrease in congenital
rubella syndrome in many countries, including Japan.! Hepatitis
B virus (HBV) is another example of vaccination that can
prevent transmission from mother to child.? Serologic screening
for syphilis, hepatitis C virus, HIV and human T-cell leukemia
virus type 1 (HTLV-1) is also available all over Japan: 99.8%,
99.7%, 99.1% and 87.8% of pregnant women were tested in 2009
for those infections, respectively (annual report of the Ministry
of Health, Labour and Welfare, Japan). However, no effective
screening systems have been established for other congenital or
perinatal infections, such as cytomegalovirus (CMV), neonatal
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TABLE 1. Case Numbers of Mother-to-child Infections According to the Primary Survey

Number of Reported Cases
Infection Adjusted
2006 2007 2008 3-yr Total Cases/100,000 Live Births*

Congenital CMV infection 46 37 57 140 9.5
Vertical HBV infection 23 28 26 77 5.2
Vertical hepatitis C virus infection 19 7 27 53 3.6
Neonatal herpes 6 17 15 38 2.6
Congenital syphilis 8 6 11 25 1.7
Congenital toxoplasmosis 3 5 8 16 1.1
Congenital parvovirus B19 infection 8 3 0 11 0.75
Vertical HTLV-1 infection 4 1 3 8 0.54
Congenital rubella 2 0 3 5 0.34
Vertical HIV infection 0 1 1 2 0.14

*Calculated from the mean annual reported number of live births during the 3-year period and adjusted by the collection rate (45.1%).

herpes, congenital toxoplasmosis and congenital parvovirus B19
infection.

Understanding of the current clinicoepidemiologic status of
such infections is essential for planning effective strategies against
them. In this study, we conducted a nationwide survey of the pre-
sent status of the aforementioned 10 representative mother-to-child
infections in Japan.

MATERIALS AND METHODS

A retrospective survey for the period from January 2006 to
December 2008 was performed using questionnaires. In Decem-
ber 2009, a questionnaire as a primary survey was sent to a key
respondent from each medical facility in Japan that had a pediat-
ric and/or neonatal department (n = 2624 facilities). This primary
survey inquired about the number of patients with the following
mother-to-child infections during the indicated period: congenital
rubella syndrome, congenital syphilis, vertical HIV infection, ver-
tical HTLV-1 infection, vertical HBV infection, vertical hepatitis
C virus infection, congenital toxoplasmosis, congenital parvovi-
rus B19 infection, congenital CMV infection and neonatal herpes.
Definition and diagnosis of each disease were based on the manual
of pediatric infectious diseases published by the Japanese Society
for Pediatric Infectious Diseases.® Patients born during the study
period were included regardless of the timing of the diagnosis.
Stillbirth cases were excluded from this study. The number of cases
reported annually was calculated using an adjustment for data col-
lection and mean live birth rates during the 3 years of the study
(2006 to 2008).* Statistical analyses were performed using SPSS,
version 18.0 (SPSS Inc., Chicago, IL).

A secondary survey was performed to evaluate the follow-
ing 4 infections: congenital toxoplasmosis, congenital CMV infec-
tion, congenital parvovirus B19 infection and neonatal herpes. In
June 2010, the secondary survey questionnaire was sent to all facil-
ities that reported having cases of these infections in the primary
survey (n = 134 facilities). This secondary survey inquired about
clinical details of both the mothers and patients, including histo-
ries, symptoms, diagnostic procedures, therapies and outcomes.
The questionnaire was completed by 1 physician at each facility,
using data obtained from medical records. All questionnaire data
were collected and analyzed at Nagoya University Graduate School
of Medicine. This study was approved by the institutional review
board of Nagoya University Graduate School of Medicine and by
the Japanese Society for Pediatric Infectious Diseases.

700 ] www.pidj.com

RESULTS

Primary Survey of 10 Mother-to-child Infections

We received replies from 1183 of 2624 (45.1%) facilities,
including approximately 77% of those with neonatal intensive
care units and 70% of university hospitals. Responding hospitals
accounted for 62% of the total number of hospital beds. The numbers
of cases reported are shown in Table 1. The adjusted case number
was highest for congenital CMV infection (9.5/100,000 live births),
followed by vertical HBV infection, hepatitis C virus infection and
neonatal herpes. Other mother-to-child infections were rare (less
than 2/100,000 live births). The geographic distributions of the 4
major infections are shown in Figure, Supplemental Digital Content
1, http://links.lww.com/INF/B497. Vertical HBV infection was
more frequently reported from the mid and western parts of Japan.

Secondary Survey of 4 Selected Congenital
and Perinatal Infections

We received replies from 109 of 134 (81.3%) facilities,
which indicated 89 cases of congenital CMV infection, 31 of neo-
natal herpes, 8 of congenital parvovirus B19 infection and 5 of con-
genital toxoplasmosis.

Of 89 reported congenital CMV infection cases, 10 were
excluded due to limited data or unconvincing diagnosis. The char-
acteristics of the 79 cases eligible for further analysis of congenital
CMYV infection are shown in Table, Supplemental Digital Con-
tent 2, http://links.lww.com/INF/B498. These cases included 72
symptomatic and 7 asymptomatic patients. Diagnosis of congeni-
tal CMV infection relied on polymerase chain reaction assays in
approximately 80% (63) of cases. Notably, dried umbilical cord,
which is traditionally preserved as a symbol of the mother—child
bond in Japan, was used for polymerase chain reaction—based diag-
nosis in 16 cases. Auditory function during the neonatal period was
evaluated by auditory brainstem response and automatic auditory
brainstem response in 47 and 32 cases, respectively. Nearly half
(38) of cases received antiviral therapy (ganciclovir only, 34 cases;
valganciclovir only, 3 cases; both ganciclovir and valganciclovir,
1 case).

Of 31 reported neonatal herpes cases, 5 were excluded due
to limited data or an unproven diagnosis. One case was congenital
herpes simplex virus infection. The remaining 25 cases were eli-
gible for further analysis of neonatal herpes (Table, Supplemental
Digital Content 3, http://links.Iww.com/INF/B499). The ratio of
disseminated disease, localized central nervous system disease and
localized disease to the skin, eyes and mouth was 2:2:1. Patients

© 2013 Lippincott Williams & Wilkins
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with disseminated disease (3 cases; 30%) had high mortality, and
those with localized central nervous system disease (6 cases; 60%)
had notable morbidity.

DISCUSSION

This is the first comprehensive nationwide survey that
aimed to clarify the present status of mother-to-child infections
in Japan. The numbers of reported cases of congenital syphilis,
congenital toxoplasmosis, congenital parvovirus B19 infection,
vertical HTLV-1 infection, congenital rubella and vertical HIV
infection were very small, and their adjusted cases per 100,000
live births were less than 2 (Table 1). Annual numbers of con-
genital syphilis, congenital rubella and vertical HIV infection
in this study were similar to those reported by the Infectious
Disease Surveillance Center in Japan (Infectious Agents Sur-
veillance Report, http://idsc.nih.go.jp/iasr/index.html), confirm-
ing the reliability of this study and the low prevalence of these
infections. The prevalence of HTLV-1, which causes adult T-cell
leukemia, is high in Japan, especially in the Kyushu district.
Because this virus is transmitted mainly via breast-feeding, with-
holding breast-feeding can significantly reduce mother-to-infant
transmission of this virus. The prevalence of HTLV-1 has been
decreasing steadily in the younger generation,’ partly because of
this type of intervention. These results indicate that preventive
strategies have successfully decreased or controlled mother-to-
child infections with Treponema pallidum, rubella virus, HIV
and HTLV-1 in Japan.

The low incidence of congenital toxoplasmosis may be
explained by the low seroprevalence of Toxoplasma gondii in the
Japanese population®; however, it is possible that this disease has
been underdiagnosed due to a lack of effective screening systems.
Similarly, congenital parvovirus B19 infection may also be under-
diagnosed because no effective screening system during pregnancy
exists for it and stillbirth cases were not included in this study.
Because we did not collect data from obstetricians in this study,
we may have missed many cases of congenital parvovirus B19
infection. In Japan, outbreaks of erythema infections occur peri-
odically. A prospective study of pregnant women with suspected
parvovirus B19 infection indicated that the incidence of adverse
outcomes (including hydrops fetalis and fetal death) was 7% of
those infected.”

Mother-to-child transmission of HBV infection, despite
having the second highest incidence among those investigated
in this study, has dramatically decreased since 1985, when the
national immunization program for babies born to HBV carrier
mothers started in Japan. Shiraki® estimated that the number of
HBYV carrier babies decreased from 260/100,000 live births in 1986
to 24/100,000 in 1995. In our study, the adjusted case number of
mother-to-child HBV infections was 5.2/100,000 live births, indi-
cating that the immunization program remains effective in prevent-
ing vertical transmission.

© 2013 Lippincott Williams & Wilkins

The adjusted case number (9.5/100,000 live births) of
congenital CMV infection was highest in this study. However,
this number is much smaller than the estimated number of infants
with symptomatic congenital CMV infection. A prospective study
recently performed in Japan showed that 0.31% of neonates have
congenital CMV infection,® of which approximately 23% were
symptomatic. Therefore, the incidence of symptomatic congenital
CMYV infection is estimated to be more than 7 times larger than
that estimated here. CMV seroprevalence in pregnant women has
been decreasing gradually in Japan.’ However, this does not seem
to account for the increase in reported cases because the incidence
of congenital CMV infection has barely changed during the last 30
years.®

In conclusion, we report here the first comprehensive
nationwide survey of mother-to-child infections in Japan. Congeni-
tal syphilis, vertical HTLV-1 infection, congenital rubella and ver-
tical HIV infection, for which effective prevention strategies have
been established, were quite rare. CMV was the leading congenital
pathogen in Japan, although most infants with congenital CMV
infection may still be unrecognized. Data from the present study
will help us address mother-to-child infections in Japan.
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