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Immunologic Defects as Possible Causes
of Therapeutic Failures
in Children with Transposition of the Great Arteries*
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Summary. Recurrent and severe infections and absence of thymic shadow in
X-ray examination were observed in children with the transposition of the
great arteries (TGA). Among 45 children (29 boys and 16 girls) with TGA
whose age ranged from 3 days to 16 years and who were hospitalized during
1 year, infectious diarrhea was observed in 77.7% cases, urinary tract infec-
tions in 44.5%, respiratory tract infections in 42.2%, sepsis in 17.5%, and
meningitis in 8.8% . Nine of the children died, sepsis was a cause of death in
seven children, and there were postsurgical complications in two children.
Immunologic abnormalities in children with TGA included a decreased level
of T-lymphocytes and T,. subpopulation, impaired mitogen-induced
lymphoproliferation in vitro, and increased nitro blue tetrazolium (NBT) re-
duction activity of monocytes. Impaired parameters of cellular immunity
correlated with worst clinical status. No disorders of humoral immunity were
observed. These observations may be important for forming opinion about
proper therapy and the cause of death in children with TGA.

Key words: Transposition of the great artries — Immunologic abnormalities,
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Zusammenfassung. Bei Kindern mit angeborener Verlagerung der groBen
Arterien wurden schwere, hiufig wiederkehrende Infektionen ohne Auf-
treten eines Thymus-Schattens im Rontgenbild beobachtet. Bei 45 Kindern
(29 Knaben, 16 Midchen) im Alter von 3 Tagen bis 16 Jahren, die wegen
dieser Anomalie fiir 1 Jahr hospitalisiert waren, traten in 77,7% der Fille
infektiose Durchfille, in 44,5% Harnwegsinfektionen, in 17,5% Sepsis und
in 8,8% der Fille Meningitis auf. Neun der Kinder starben, wobei in sieben
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Féllen Sepsis und in zwei Fillen postoperative Komplikationen Todes-
ursachen waren. Immunologische Verénderungen lieBen sich bei den Kin-
dern anhand einer gesteigerten T-Lymphozyten- und T-29°-Unterpopula-
tions-Zahl, in der gestorten Mitogen-induzierten Lymphozytenproliferation
in vitro und einer vermehrten Nitroblau-Tetrazolium (NTB)-Reduktions-
Aktivitét der Monozyten nachweisen. Es wurden jedoch keine Beeintrichti-
gungen in der humoralen Immunitit beobachtet. Die Befunde konnen fiir
die Beurteilung einer geeigneten Therapie und der Todesursache bei Kin-
dern mit Arterienverlagerungen von Bedeutung sein.

Schliisselwirter: Transposition der grolen GefiBe, Infektionen — Immuno-
logischer Defekt, Todesursache bei Transposition der groen Gefille

Introduction

Due to the development of cardiology and cardiosurgery prognosis in con-
genital heart diseases, such as transposition of the great arteries (TGA) in new-
borns improved considerably within the past few years. Till recently, it was con-
sidered lethal (Paul 1983; Lambert et al. 1966). At present, there are two steps
of therapy. The first is to perform atrial balloon septostomy modo Rashkind
during the first days of the child’s life which is considered critical for successful
therapy. The second step is a radical surgical correction of TGA (Coto et al.
1979).

The continuously growing number of recovered children makes us believe
that TGA treatment should be successful in all cases (Levy et al. 1978). That is
why parents often consider therapeutic failure a malpractice and often accuse
physicians of having committed it. Sudden deterioration of the clinical con-
dition of children who underwent successful cardiologic and cardiosurgical
treatment often surprises not only parents but physicians, too. The main com-
plications are serious and recurrent infections of digestive, respiratory, nervous,
and urinary systems as well as sepsis (Waldman et al. 1977). Most of these infec-
tions are refractory to standard treatment and it is often difficult to establish the
cause of unexpected death. In fact, in such cases it might be difficult for experts
to pass a medico-legal opinion on the cause of death. The verdict may also be
an undeserved charge for a physician.

The present studies were designed to establish the underlying cause of
sudden and serious infections and a poor prognosis in children with TGA. As it
is known that some immunologic disorders are associated with congenital heart
diseases and a lack of thymic shadow on X-ray examination (Asherson and
Webster 1980; Bockman and Kirby 1984; Duncan et al. 1984), clinical and
immunologic examinations were undertaken in this group of children.

Material and Methods

Patients, 45 children (29 boys and 16 girls) with TGA ranging in age from 3 days
to 16 years were hospitalized for 1 year (1985) in the Dept. of Cardiology. The
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diagnosis was based on clinical examination confirmed by heart echocardiog-
raphy. Careful clinical, microbiologic, and immunologic examinations were
performed in each case. Two control groups were established: sex- and age-
matched children without any congenital heart disease and with other cyanotic
congenital heart diseases.

Results

Among 45 children with TGA infections diarrhea was observed in 77.7% cases,
urinary tract infections in 44.5%, respiratory tract infections in 42.2%, sepsis in
17.5% and meningitis in 8.8% (Fig.1). The most common causes of infections
were candidiasis (35.5%) and pneumocytosis (17.5%). Nine of the children
died: sepsis was a cause of death in seven children and postsurgical complica-
tions in another two children (Fig.2).

The constant finding was the absence of the thymic shadow in X-ray chest
examination in all children.

Immunologic abnormalities in children with TGA included a decreased level
of T-lymphocytes and their T,e subpopulation bearing high affinity receptors
for sheep red blood cells. The impaired mitogen-induced lymphoproliferation
in vitro was also observed. This was often accompanied by an increased NBT
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reduction activity of monocytes. No disorders of humoral immunity were ob-
served as serum immunoglobulin levels were within normal range.

The two typical examples illustrating an unfavorable clinical course of chil-
dren who had undergone successful cardiologic and cardiosurgical treatment
are given.

Case 1

B.M., male, birth 3460 g, uncomplicated full-term pregnancy and delivery. Both parents were
young and healthy and of good social status. At 24 h after birth TGA was diagnosed. Two days
later, the child underwent catheterization of the heart for the palliative procedure (balloon
septostomy). X-ray chest examination showed typical configuration of the heart and absence
of the thymic shadow. The infant was hospitalized four times within 6 months. Recurrent and
severe infections of digestive and respiratory tracts were the reason for hospitalization.
Candidiasis, pneumocytosis, and sepsis (Streptococcus) were diagnosed during the last admis-
sion. Despite of intensive treatment the child died. Congenital heart disease (TGA) and very
dilatated “foramen ovale™ after Rashkind procedure (11 X 19 mm), leptomeningitis purulenta
and generalized sepsis were found on the post-mortem examination.

Case 2

J.J., female, birth weight 3870 g, full-term pregnancy and a normal delivery. She was the first
baby born to a 28-year-old mother from the well-off family. Transposition of the great arteries
was diagnosed on day 2 of life, and Rashkind’s procedure was performed on day 11 of life.
X-ray chest examination showed typical configuration of the heart and no thymic shadow.
During the next few days she developed diarrhea and Pheumocystis pneumonia, both of which
were successfully treated. The neonatal period was normal. Up to 7 months of age she was de-
scribed as normally developed infant. However, she had frequent and recurrent infections of
digestive and respiratory tracts. At the age of month 7 the girl was admitted to hospital
because of sepsis. Staphylococcus aureus was isolated from the blood. During hospitalization
she also developed diarrhea, pneumocystosis, bronchitis, and otitis media. She responded to
prolonged treatment with antibiotics and Lomidine supplemented with Sandoglobulin. Sepsis
was complicated by right hemiparesis. Computer tomography (CT) revealed cercbral atrophy.
At the age of 10 months radical correction modo Senning was performed. At present, sheis a
16-month-old girl, fairly compensated by requires frequent hospitalization because of severe
recurrent infections.

Discussion

These studies were designed to determine the factors responsible for the re-
current infections complicating the clinical course of transposition of great
arteries (TGA) in children. Chronic infections were resistant to standard treat-
ment and often were the cause of therapeutic failure and death despite the
proper cardiologic and cardiosurgical approach. In fact, among nine children
who died, sepsis was a cause of death in seven children and postsurgical compli-
cations only in two children. The absence of thymic shadow in X-ray chest
examination was the consistent finding. The most common infections were
candidiasis and pneumocystosis. Immunologic abnormalities in children with
TGA included a decreased level of T-lymphocytes and Tz subpopulation. In
parallel, impaired mitogen-induced lymphoproliferation in vitro was observed
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which suggested the depression of cell-mediated immunity. This was often
accompanied by an increased NBT reduction activity of monocytes. The in-
creased NBT reduction activity might indicate the non-specific activation of
cells of monocyte/macrophage lineage due to infection. No disorders of
humoral immunity were observed as serum immunoglobulin levels were within
normal range. Impaired parameters of cellular immunity and absence of the
thymic shadow correlated with the worst clinical status.

These results suggest that impairment of cellular immunity and not the in-
appropriate management or false therapy of children with TGA might be re-
sponsible for the occurrence of severe infections which are the immediate cause
of death. These factors may be important for forming a medico-legal opinion on
the cause of death.
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