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Safety and efficacy of palivizumab prophylaxis in children with
congenital heart disease*
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TSUTOMU SAJL! MAKOTO NAKAZAWA? AND KENSUKE HARADA?
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Pediatrics, Nihon University School of Medicine, Tokyo, Japan

Background: Infants with congenital heart diseases (CHD) are at high risk for Respiratory syncytial virus
(RSV) infection, which causes severe respiratory distress. Palivizumab, an anti-RSV monoclonal antibody,
was licensed in the USA, Europe and Canada, and a large-scale placebo-controlled double-blind test in these
countries confirmed its efficacy and safety. A survey using questionnaires to assess usage, prophylactic
efficacy, and safety of palivizumab in Japanese infants and young children with CHD was conducted.
Methods: The survey was conducted between October 2002 and March 2003. The questionnaire asked for
patients’ characteristics, presence of CHD, underlying diseases, starting date and number of injection, adverse
events, correlation between adverse events and treatment with palivizumab, and evaluation of efficacy.
Results: In total, 108 infants were reported from 61 institutions. A total of 60 of the 108 infants evaluated
without major non-cardiac complications received intramuscular injection of 15 mg/kg per month of
palivizumab in a manner not consistent with approved indications for this drug. A total of 43 cases (39.8%)
had complexed CHD, while 64 cases (59.3%) had the first injection in October or November. The average
number of injections was 3.0 £ 1.4. Seven children (6.5%) had notable respiratory infections confirmed by
positive test for RSV antigen, and five (4.6%) were hospitalized. No children died nor received mechanical
ventilation. The number of adverse events was nine in five cases. There was no significant relationship
between adverse events and treatment with palivizumab.

Conclusion: Palivizumab is well-tolerated, fairly effective and safe in preventing severe RSV infection in
infants and young children with CHD.

congenital heart disease, monoclonal antibody, palivizumab, respiratory syncytial virus.

Respiratory syncytial virus (RSV) is a major causative agent
of airway tract infection, including lower respiratory tract
infections such as pneumonia and bronchiolitis, in infants
and young children.!? RSV infection may be severe in
premature infants® and children with underlying diseases
such as bronchopulmonary dysplasia (BPD)* and congenital
heart disease (CHD),>” and in some patients may have a fatal
outcome. Lower respiratory tract infection due to RSV is
currently treated with conservative treatment, such as oxygen
inhalation, fluid replacement and administration of broncho-
dilators. Ideal methods of prevention and treatment of RSV
infection in this population have long been investigated.?
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Palivizumab (Synagis, Abbott Japan Co. Ltd, Osaka,
Tokyo) is an anti-RSV humanized monoclonal antibody that
was approved as the first drug in Japan for prevention of
severe lower respiratory tract disease due to RSV infection.
This RSV-specific IgG monoclonal antibody was approved
to be indicated for infants with a history of premature birth at
<35 weeks of gestation and infants with BPD as a preventive
agent during the peak period of RSV infection. This drug has
been reported to decrease the incidence of these high-risk
infants who were hospitalized due to RSV infection by
approximately 55%.%!? In Japan, palivizumab has been given
to high-risk infants with officially indicated conditions since
October 2002, but treatment for infants with CHD, a non-
approved, ‘off-labeled’ condition, is not indicated. We conducted
a questionnaire survey of institutions selected for pediatric
cardiology in which palivizumab was used during the last
peak period of RSV infection to evaluate the use of this drug
during its first season. In this report, the use of palivizumab
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Fig. 2 Age at first administration of palivizumab.

in patients with CHD as well as the clinical characteristics of
these infants and the incidence of hospitalization due to RSV
infection are described.

Methods

A total of 476 institutions in which palivizumab was used

were asked to report the following data in infants using

palivizumab:

1 Patient backgrounds: initials, gender, length of gestation at
age, birthweight, and age (in months) at first administration;

2 Type of CHD: if present, the presence/absence of cyanosis,
pulmonary congestion and pulmonary hypertension;

3 Type of underlying diseases other than CHD and risk factors
such as premature birth and bronchopulmonary dysplasia;

4 Timing of initial administration, total number of doses;

5 Type of events due to injection;

<1000 g
10.2%

1000-1500 g
22500 g 14.8%

34.3%

1500-2500 g
40.7%

Fig. 3 Percentage of infants receiving palivizumab by birth-
weight.

6 Causal relationship between the event and treatment;
7 Efficacy rating.

Physicians were instructed to report all cases of palivizumab
treatment in infants with CHD regardless of disease severity.

Results

The questionnaire revealed that 61 institutions (12.8% of centers
surveyed) treated 108 infants with CHD with palivizumab.

Characteristics of infants

The 108 infants with CHD included 68 males (63%) and 40
females (37%). Gestational age at birth was <28 weeks in
nine infants (8.3%), 29-32 weeks in 22 (20.4%), 33-35 weeks
in 24 (22.2%), and 236 weeks in 53 (49.1%; Fig. 1). A total
of 55 children (50.9%) met the currently approved
indications for this drug, that is, infants with a history of
premature birth at <35 weeks of gestation. Age at first
administration of palivizumab was <6 months in 47 infants
(43.5%), 7-12 months in 36 (33.3%), 13-24 months in 16
(14.8%), and other or unknown in nine (8.3%), ranging
between 0-32 months, with a median age of 7 months (Fig. 2).
Birthweight was <1000 g in 11 infants (10.2%), 1000-1500 g
in 16 (14.8%), 1500-2500 g in 44 (40.7%), and >2500 g in
37 (34.3%; Fig. 3): low-birthweight infants accounted for a
substantial percentage of the infants reported.

Descriptions of congenital heart disease
Table 1 shows the types of CHD in the 108 children

evaluated. Patients with complexed heart disease accounted
for the largest percentage (39.8%). Patients with ventricular
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Table 1 Number of patients receiving palivizumab by type of congenital heart disease

Condition n (%) Number of present approved indication
Ventricular septal defect and related conditions 23 21.3 14
Coarctation of the aorta 12 11.1 2
Atrial septal defect 10 9.3 6
Tetralogy of Fallot 6 56 3
Hypoplastic left heart syndrome 4 3.7 0
Pulmonary stenosis 4 3.7 1
VSD/PA 3 2.8 1
Aortic stenosis 3 2.8 1
Mixed heart malformation 43 39.8 17
Total 108 100.0

PA, pulmonary artesia; VSD, ventricular septal defect.

Table 2 Number of patients recetving palivizumab by major clinical manifestation

Condition n (%) Number of present approved indication
Cyanosis only 14 13.0 8
Pulmonary congestion alone 8 74 6
Pulmonary hypertension alone 8 74 2
Cyanosis + pulmonary congestion 7 6.5 2
Cyanosis + pulmonary hypertension 6 5.6 3
Pulmonary congestion + pulmonary hypertension 15 13.9 6
Cyanosis + pulmonary congestion + pulmonary 19 17.6 3
hypertension

Absent 31 28.7 6
Total 108 100.0

septal defect (VSD), coarctation of the aorta (CoA), atrial
septal defect (ASD) or tetralogy of Fallot (TOF) were also
treated with palivizumab. Table 2 shows the prevalence of
signs/symptoms of CHD. Cyanosis was observed in 27
infants (25.0%), pulmonary congestion in 23 infants (21.3%),
and pulmonary hypertension in eight infants (7.4%). In total,
19 infants (17.6%) had all three of these conditions, while 31
infants (28.7%) had none of them.

Timing and number of doses

About 80% of the evaluated children received the first
administration of palivizumab during the first 3 months from
1 October through 31 December 2002 of the peak period of
RSV infection in Japan: 24 children (22.2%) received the
first dose in October, 40 (37.0%) in November, and 23
(21.3%) in December. The average number of doses was
3.0+ 1.4 (mean + standard deviation) for the infants evaluated,
including those receiving more doses after answering of the
questionnaire.

Efficacy of palivizumab and adverse evenis -
During the period of treatment with palivizumab, RSV infection

was confirmed in seven (6.5%) of the 108 patients evaluated
by positive test for RSV antigen, and five infants (4.6%)

were hospitalized. This incidence was almost identical to that
of hospitalization (5.3%) due to RSV infection in patients
with CHD in Europe and the USA, although a direct
comparison in studies with different designs is not appropri-
ate. Profiles of patients hospitalized due to RSV infection are
presented in Table 3.

Five patients (Table 4) experienced a total of nine adverse
events including fever (three events), rhinitis,! vomiting,?
dysphoria,! dyspnea! and supraventricular tachycardia (SVT;!
Table 5). Causal relationship to palivizumab was ruled out
for all events except those of dysphoria and dyspnea. These
two events were observed in an infant with complexed CHD
and other complications, and their causal relationships with
palivizumab are unknown. No death associated with RSV
infection nor with the palivizumab injection.

Discussion

RSV is a major causative agent of airway infection which can
lead to respiratory distress in infants and young children.
Primary infection with RSV occurs by 12 and 24 months of
age in about 60 and 100% of children, respectively.!2!!
Reinfection with RSV is also frequent because acquired
immunity to RSV is incomplete.!! RSV infection is usually
severe in premature infants and infants with chronic lung
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Table 3 List of hospitalized patients’ profile

Case No. GA BW Age Sex HD  Symptom Other condition Time of Number of

(week) (2) (m) injection injections

1 32 1592 NR F ASD  pulmonary congestion Tracheomalacia  02.11-03.1 3

2 37 1575 7 M AS  none CLD 02.12 1

Trisomy 9 & 21

3 38 3018 16 M TOF  pulmonary congestion None 02.10-02.11 2
pulmonary hypertension

4 34 1690 NR F VSD  pulmonary congestion Tracheomalacia  02.11-03.3 5
pulmonary hypertension

5 32 1826 NR M ASD  cyanosis CLD 02.9-03.2 6

VSD  pulmonary congestion
PDA  pulmonary hypertension

AS, Aortic stenosis; ASD, Atrial septal defect; BW, birthweight; CLD, chronic lung disease; GA, gestational age; HD, heart disease; NR,
not recorded; PDA, patent ductus arteriosus; TOF, Tetralogy of Fallot; VSD, ventricular septal defect.

Table 4 List of patients with adverse events

GW Sex Birthweight (g) Condition(s) Number of injection(s) Adverse event(s)
1 40w M 2806 VSD, CoA complex 5 Fever, vomiting
2 36w M 2016 DORV 1 Fever, rhinitis, vomiting
3 38w M 2234 VSD 1 Fever, SVT
4 36w M 2190 PDA, CoA 2 Dyspnea
5 31w M 1578 VSD, PPA, MAPCA 2 Dysphoria

CoA, Coarctation of the aorta; DORV, double outlet right ventricle; MAPCA, major aorto pulmonary collateral arteryPDA, patent ductus
arteriosus; PPA, pure pulmonary artesia; SVT, supraventricular tachycardia; VSD, ventricular septal defect.

Table 5 List of adverse events

No. of events related No. of events not related ~ Unknown No. of present approved indication
Fever 3 0
Rhinitis 1 0
Vomiting 2 0
Dysphoria 1 1 1
Dyspnea 1 1 1
Supraventricular tachycardia 1 0

disease, including those with BPD. It has been reported that
premature infants account for 25-30% of infants hospitalized
due to RSV infection,!?® and that RSV infection is observed
in 60% of infants with BPD who are hospitalized due to
lower respiratory tract disease.* RSV infection may be severe
also in high-risk infants with CHD>7 and infants with
immunodeficiency syndrome.!? In these high-risk states, RSV
infection may result in a fatal outcome due to severe cardio-
pulmonary dysfunction.

Palivizumab, an anti-RSV monoclonal antibody released
in Japan in May 2002, is an IgG antibody that inactivates
RSV by binding specifically to RSV fusion (F) protein.?®
Currently, palivizumab is approved for use to prevent severe
lower respiratory tract disease due to RSV infection in
infants with a history of premature birth at <35 weeks of

gestation and infants with BPD, at a dose of 15 mg/kg every
30 days. However, palivizumab is not officially approved for
infants and young children with CHD in Japan. Management
of RSV infection in this high-risk population is not sufficient
because of current limitations of indications. RSV infection
may result in a delay to elective heart surgery in a substantial
number of infants.

This questionnaire revealed 108 cases of treatment with
palivizumab in infants with CHD in 61 institutions. The
characteristics of the infants evaluated suggest that physicians
selected infants who met, in terms of gestational age at birth
and age at first administration, the current indications for
treatment with palivizumab. Since palivizumab is an expensive
drug and use for patients with CHD is not covered by
Japanese national health insurance, physicians appear to have
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prescribed palivizumab to patients with CHD by including
them within the range of approved indications. However, off-
label use of palivizumab was reported for 60 children. This
reflects the strong concern regarding the risks of RSV
infection in this population and the importance of prevention
of RSV infection, a major factor hindering treatment of CHD.
CHD must be included in the indications of palivizumab in
order to ensure optimal treatment in this population. The
range of bodyweight at birth in this survey is consistent with
the finding that many of the infants evaluated had a history
of preterm birth and that CHD is more prevalent in low-
birthweight infants.!+-1”

Infants with complexed CHD accounted for the largest
percentage of patients evaluated, and percentages of infants
with VSD, CoA, ASD and TOF were also high. These five
diseases were together reported in 87% of the patients
evaluated. Many children with these conditions are awaiting
surgical correction. RSV infection in such infants may cause
severe respiratory distress which may prevent optimal timing
of surgery or may even result in an unexpected surgical
outcome. In some cases in this survey, palivizumab was
given before surgery to prevent severe RSV infection and
after surgery when residual pulmonary hypertension, a
condition possibly leading to severe RSV infection, was
observed.

Treatment with palivizumab was started in late fall or
early winter (October-December) in many institutions and
was continued until 1 month after surgery or until the end of
the RSV communicable season.'*!® In order to ensure
prevention of severe RSV infection, the serum palivizumab
level should already be elevated at the beginning of the RSV
season and should be maintained within the effective concen-
tration throughout this season.?® Since sufficient serum con-
centration of palivizumab should be achieved during the
3 month period between December and February, when RSV
epidemics may peak, prompt intervention is preferable.
Initial administration should be performed between late
October and early November, although geographic variation
in the RSV season should be considered in the timing of this
administration.

Hospitalization due to RSV infection was evaluated as a
measure of reliable efficacy of palivizumab treatment. In this
survey, five of the 108 (4.6%) reported patients were hospi-
talized due to RSV infection. In a study of infants with CHD
in Europe and the USA, incidence of hospitalization due to
RSV infection in the palivizumab group was 5.3%, which
represented a 45% reduction compared with the placebo
group (P <0.003).2! Although direct comparison between a
questionnaire survey and a randomized controlled study is
not appropriate, incidence of hospitalization in children with
CHD due to confirmed RSV infection in our survey was
similar to the above study in Europe and the USA, and the
reduced incidence of hospitalization determined in our
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survey may be due in large part to the use of palivizumab.
The incidence of death associated with RSV infection is also
less in the treatment group.?

Regarding safety, a total of nine adverse events were
reported in five children. Causal relationship with treatment
seems to be ruled out for all events except dysphoria and
dyspnea. The latter two events were observed in an infant
with severely complex malformations, and their causal
relationships with palivizumab are unknown. Adverse events
in patients receiving palivizumab should be assessed considering
the characteristics of patients who have a history of premature
birth or high-risk conditions such as BPD and CHD.?

In our survey, 60 of the 108 infants and young children
evaluated were treated with palivizumab for reasons not
consistent with approved indications. Clinical experience
with palivizumab in children with CHD has been presented
in scientific meetings during the last 2 years?#?* and the use
of palivizumab has been increased. The efficacy and safety of
palivizumab prophylaxis in children with CHD were demon-
strated in large-scale clinical studies in Europe and the
USA 17,2527

We conclude that palivizumab is safe and useful in
minimizing the incidence of RSV infection in infants and
young children with CHD. The results of a well-designed
prospective study of the efficacy and safety of palivizumab in
patients with CHD to be started this coming RSV season are
awaited.
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Lack of Human Herpesvirus 8
Infection in Lungs of Japanese Patients
with Primary Pulmonary Hypertension
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Samples of lung tissue, taken at autopsy, from 10 Japanese
patients with primary pulmonary hypertension (PPH) and
samples of lung tissue from 12 Japanese patients with sec-
ondary pulmonary hypertension were tested for the presence
of human herpesvirus 8 (HHV-8). All samples from patients
with PPH contained plexiform lesions around pulmonary
arterial vessels, but immunohistochemistry failed to detect
the HHV-8-encoded latency-associated nuclear antigen. HHV-
8 DNA could not be amplified by polymerase chain reaction
for the HHV-8-encoded K1 and K$8330,,;, genes in any sain-
ple. These data suggest that HHV-8 infection is not associated
with PPH in Japanese patients.

Primary pulmonary hypertension (PPH) is a rare disease that
leads to severe right heart failure, which is characterized his-
tologically by vascular lesions in the lung and the proliferation
of endothelial cells and smooth muscle cells in the pulmonary
arterial walls; these conditions then induce luminal obstruction,
resulting in elevation of pressure in the pulmonary arteries.
Some cases of PPH are associated with genetic mutations in
bone morphogenetic protein receptor 2 (BMPR2) [1]. Recently,
human herpesvirus 8 (HHV-8)—also known as Kaposi sarcoma
(KS)—associated herpesvirus—was identified, by polymerase
chain reaction (PCR), in 10 of 16 samples of lung tissue from
patients with PPH, and the expression of latency-associated nu-
clear antigen (LANA), encoded by HHV-8, was detected, by im-
munohistochemistry, in the vascular “plexiform” lesions in these
patients’ lungs, suggesting an association between HHV-8 and
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the pathogenesis of PPH [2]. Because only 2 of these 10 HHV-
8—positive patients had BMPR2 mutations, HHV-8 infection did
not correlate with BMPR2 mutations in these patients [2].
HHV-8 is categorized as a gamma herpesvirus [3], and the
seroprevalence of HHV-8 varies geographically. HHV-8 has a
high seroprevalence in the general population in African coun-
tries (40%) and in southern European countries (10%), but a
low prevalence has been suggested in the United States (3%)
and in Asian countries, including Japan (1.4%) {4]. HHV-8
has been detected in KS, primary effusion lymphoma (PEL),
and some cases of multicentric Castleman disease (MCD) [3].
HHV-8-encoded LANA is always expressed in the cells of KS
and PEL, suggesting an HHV-8 infection in the latent phase.
In contrast, not only LANA but also other lytic antigens of
HHV-8 are expressed in the cells of MCD, implying that it has
a different pathogenesis than do KS and PEL {5]. LANA, how-
ever, plays an important role in the pathogenesis of KS and
PEL [3]. The histological features of the plexiform lesions of
PPH-—proliferation of spindle-shaped cells with vascular slits—
resemble the histological features of KS [2]. Although mutations
of BMPR2 have been detected in some isolated cases of PPH
and in some cases of familial PPH in Japan [6], the pathogenesis
of most cases of PPH is still unknown. In the present study,
we investigated the presence of HHV-8 in the lung tissue from
10 Japanese patients with PPH and from 12 Japanese patients
with secondary pulmonary hypertension (SPH).
During 1981-2003, 10
Japanese patients with PPH underwent autopsy at Toho Uni-

Subjects, materials, and methods.

versity Hospital in Tokyo, Japan, and samples of their lung
tissue were taken for analysis; samples of lung tissue were also
taken from 12 Japanese patients, living in the Tokyo area, who
had SPH and were not infected with HIV (table 1), The mean
age of the patients with PPH was 23.4 years (range, 0-51 years),
and the mean age of the patients with SPH was 31.4 years
(range, 0-83 years). Immunohistochemistry was performed to
investigate the expression of LANA on cells of lung tissue, as
described elsewhere [5]. A rabbit polyclonal antibody to LANA
(dilution, 1:3000 [5]) and a rat monoclonal antibody to LANA
(dilution, 1:3000; Advanced Biotechnologies) were used as pri-
mary antibodies. Samples of KS tissue obtained from additional
patients were used as positive controls. For PCR analysis, DNA
was extracted from samples of lung tissue that were fixed in
formalin and embedded in paraffin. DNA from a sample of KS
tissue obtained from an additional patient was used as a positive
control, and DNA from a sample of healthy skin obtained from
an additional patient was used as a negative control [5]. PCR
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Table 1.
chemistry (IHG).

Characteristics of the study population and results of polymerase chain reaction (PCR) and immunohisto-

No. of No. of

Age, paraffin K1, by KS330,;;, B-globin,  plexiform  LANA,

Patient years Sex blocks tested Diagnosis nested PCR by PCR by PCR lesions by [HC
1 29 M 3 PPH - - + 124 -
2 41 M« 3: - PPH - - + 60 . .. —
3 0 F 3 PPH - - + 103 -
4 39 F 3 PPH - - + 81 -
5 0 F 1 PPH - — + 18 -
3] 21 F 5 PPH — - + 119 -
7 16 F 3 PPH - - + 24 -
8 24 M 3 PPH - - + 110 -
9 13 F 2 PPH - - + 41 -
10 51 F 2 PPH - - + 42 —
1 61 M 1 SPH {ASD) - - + 10 -
12 51 M 1 SPH {gastric cancer) - - + 30 -
13 0 F 1 SPH (ECCD) - - + 6 -
14 1 M 1 SPH (TGA) - - + 20 -
15 1 F 2 SPH (DS, ASD, VSD) - - + 39 -
16 8 M 1 SPH (ECCD) - - + 0 -
17 0 F 1 SPH (DS, ASD, VSD) - - + 0 -
18 83 £ 1 SPH (RA) - - + 21 —
19 47 F 2 SPH {ASD) - - + 102 -
20 59 M 1 SPH {MD) - = + 15 -
21 18 F 1 SPH (ASD, VSD) - - + 6 -
22 48 M 1 SPH (ALS} - - + 48 -

NOTE. For patients with secondary pulmonary hypertension (SPH), the primary condition {or related conditions) is listed in parentheses. ALS,

amyotrophic lateral sclerosis; ASD, atrial septal defect; DS, Down syndrome; ECCD, endocardial cushion defect; LANA, latency-associated nuclear
antigen; M!, myocardial infarction; PPH, primary pulmonary hypertension; RA, rheumatoid arthritis; TGA, transposition of great arteries; VSD,

ventricular septal defect; —, not detected; +, detected.

was performed, as described élsewhere [7]; to detect the KS330,;, " -

gene of HHV-8 (HHV-8—encoded ORF26). Nested PCR was
performed to detect the K1 gene of HHV-8. For the first round
of nested PCR, the external primer pair K1SF (forward primer,
5-TTGTGCCCTGGAGTGATT-3') and KISR (reverse primer,
5-CAGCGTAAAATTATAGTA-3') was used to amplify a 363-
bp fragment of the K1 gene of HHV-8 [8]. The conditions for
the first round of PCR were 1 cycle at 94°C for 4 min, followed
by 35 cycles at 94°C for 1 min, 58°C for 1 min, and 72°C for
2 min. For the second round of PCR, the inner primer pair
K1VRIF1 (forward primer, 5-TTGCCAATATCCTGGTAT-
TGC-3') and K1VR1R1 (reverse primer, 5-CAAGGTTTGTAA-
GACAGGTTG-3') was used to amplify a 162-bp fragment of
the K1 gene; the same conditions as in the first round of PCR
were used. The B-globin gene was amplified as a control, as
described elsewhere [7].

Results. To investigate whether HHV-8 was present in the
samples of lung tissue from patients with PPH, we first per-
formed immunohistochemistry to detect LANA. Staining with
hematoxylin-eosin revealed that all samples from patients with
PPH had characteristic plexiform lesions in their pulmonary
arteries (figure 1). In samples from patients with PPH, 18-124
plexiform lesions were tested (table 1). Some samples from

patients with SPH also had plexiform lesions. Immunohisto-
chemistry by use of 2 antibodies to LANA revealed that LANA
was not present in any sample obtained from patients with
either PPH or SPH (table 1), whereas LANA was detected as
a dot-like nuclear staining pattern in samples of KS tissue ob-
tained from control patients (figure 1). Although sclerosing
lesions and proliferation of endothelial cells and smooth muscle
cells around vessels were observed in the plexiform lesions,
LANA was not present. To confirm the results of the immu-
nohistochemistry, we extracted DNA from the samples of lung
tissue and performed PCR. Both PCR amplification for the
KS§330,;, gene of HHV-8 and nested PCR amplification for the
K1 gene of HHV-8 failed to detect HHV-8 DNA in all samples
(table 1). The control gene 8-globin was detected in all samples.
These data and the results of the immunohistochemistry suggest
that the patients with PPH did not have HHV-8 infection.

Discussion. In the present study, we have demonstrated
that 10 Japanese patients with PPH and 12 Japanese patients
with SPH did not have HHV-8 infection. Although we used
testing procedures similar to those employed by Cool et al. [2,
9]—immunohistochemistry and PCR—our results were com-
pletely different from theirs.

Patients with PPH are found worldwide. Only 50% of patients
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Figure 1.

Plexiform lesions in lung tissue from a patient with primary
pulmonary hypertension. Top, Lung tissug stained with hematoxylin-eosin.
Bottom, Detection of latency-associated nuclear antigen (LANA) by im-
munchistochemistry. /nset, Expression of LANA (dot-like nuclear staining
pattern) in Kaposi sarcoma from a positive control patient.

with familial PPH have BMPR2 mutations, and no BMPR2 mu-
tations have been detected in patients with isolated cases of
PPH. Because HHV-8 was not detected in 6 of the 16 patients
with PPH whom Cool et al. studied, the authors suggested that
BMPR2 mutations and HHV-8 infection were not correlated
[2]. The present study has demonstrated that all 10 Japanese
patients with PPH were negative for HHV-8 infection. Although
we were unable to examine the seropositivity of the patients
with PPH, in a study published elsewhere, we demonstrated
that the seroprevalence of HHV-8 was low (1.4%) in the general
population in Japan [4]. These data suggest that PPH might
be induced by causative factors other than HHV-8 infection
and BMPR2 mutations. Therefore, it is possible that the path-
ogenesis of PPH in Japan is different from that of PPH in the
United States. Other genetic backgrounds, modifier genes, or
other pathogens may be associated with cases of PPH in Japan.

The sensitivity and methods used in the present study, how-
ever, were different from those used by Cool et al. [2]. Our
immunohistochemistry succeeded in detecting LANA in all
cases of KS, regardless of the stage of disease or the patient’s
HIV infection status, and the results of immunohistochemistry

correlated well with those of PCR [5]. Cool et al. detected LANA
not only in the cells within plexiform lesions but also in bron-
choepithelial cells and in inflammatory cells, including lym-
phocytes and macrophages [2, 9], but we were not able to detect
LANA in any cells of the samples obtained from patients with
PPH. LANA has been detected only in the nuclei of KS cells

“dnd not in surrounding cells, including epithelial cells, lym-

phocytes, and macrophages, even in samples of lung tissue from
patients with KS [5]. To date, HHV-8 has been detected, by
PCR, in patients with various diseases, but immunohistochem-
istry has yielded positive results only in samples from patients
with KS, PEL, MCD, and some solid lymphomas [10, 11].
Recently, a low seroprevalence of antibodies to HHV-8 in pa-
tients with PPH in Germany was reported, suggesting that
HHV-8 infection is rarely involved in the pathogenesis of PPH
[12]. Further studies are required to clarify the strict association
between HHV-8 infection and PPH.
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