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Ataxia-telangiectasia (AT) is an autosomal recessive syndrome of
combined immunodeficiency. Hallmarks of the disease comprise
progressive cerebellar ataxia, oculocutaneous telangiectasia, cancer
susceptibility and variable humoral and cellular immunodeficiency.
We describe a patient with AT presenting with autoimmune haemolytic
anaemia, neutropenia, hepatosplenomegaly, lymphadenopathy and
hyper-IgM at the age of 6 months. At the age of 26 months she
developed persistent fever, progressive lymphadenopathy and
pulmonary nodular infiltrates, which were responsive to steroid therapy.
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Ataxia-telangiectasia (AT) is a rare autosomal-
recessive disorder characterized by cerebellar
ataxia, ocular apraxia, cutaneous and conjuncti-
val telangiectasia, immunodeficiency, defective
cell cycle checkpoints and an increased risk of
cancer, primarily lymphoid neoplasms. The de-
fective gene in AT, ATM (AT mutated) resides
on chromosome 11g22-23 and encodes a 370-
kDa protein that belongs to a family of kinases
(1). Over 400 mutations have been identified thus
far. ATM seems to be involved in sensing double-
strand breaks and has a role in cell cycle control
(2, 3).

Severe immunodeficiency and infections are
observed in approximately one-third of patients
with AT, while another third have only mild
immunodeficiency and the final third have little
or no immunological problems and only seldom
suffer from sinopulmonary infections (4). The
immunodeficiency involves low or absent IgA
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and IgG as well as a marked T lymphocytopenia.
Typically, CD4CD45RA " (naive) T-cells are
decreased (5, 6).

The diagnosis of AT is based primarily on the
clinical findings. Elevated serum levels of alpha-
foetoprotein are found in 98% of patients.
Chromosome radiosensitivity is typically in-
creased. Absence of ATM protein is diagnostic.
Karyotyping may reveal characteristic transloca-
tions (2).

We describe a patient with AT and autoim-
mune haemolytic anaemia, neutropenia, hyper-
IgM, hepatosplenomegaly, lymphadenopathy
and pulmonary nodular infiltrates.

Case report

The patient was born term as the first child of
healthy nonconsanguineous parents. She presen-
ted at the age of 4 onths with fever of unknown



origin, received intravenous antibiotics and re-
covered. A haemogram showed mild thrombo-
cytosis: haemoglobin 9.6 g/dl (age-corrected
normal range 9.5-13.5 g/dl), white blood cell
count 8.6 x 10°/1 (5.0-19.5 x 10°/1), absolute
neutrophil count 6.9 x 10%/I and platelet count
578 x 10%/1 (150-450 x 10°/1). Cultures of blood,
urine and cerebrospinal fluid remained sterile.
No viruses were detected in stools or nasopha-
ryngeal aspirate. At the age of 9 months, she was
referred to our hospital with a diagnosis of otitis
media and marked hepatosplenomegaly palpable
up to 7 cm below the costal margin. Blood count
revealed a normocytic anaemia, leukopenia and
neutropenia: haemoglobin 8.1 g/dl(11.0-13.5/dl),
mean corpuscular volume 82.1 x 1072 (75—
86 x 107'%), white blood cell count 3.6 x 10°/1
(6.0-17.5 x 10°/1), absolute neutrophil count
1440 x 10°/1 and platelet count 267 x 10%/1
(150-450 x 10°/I). A decreased plasma hapto-
globin level and a positive direct Coombs’ test
were suggestive of an autoimmune haemolytic
anaemia. Anti-blood group A IgG and comple-
ment-mediated haemolysis were demonstrated.
GOT and GPT but not yGT were mildly
elevated. Serology for HAV, HCV, HIV, Parvo-
virus B19, EBV, CMYV, adenovirus and Toxo-
plasma all proved negative. Hepatitis B surface
antigen antibodies after scheduled routine vac-
cination were present at a concentration of
23 TU/l in the absence of Hepatitis B surface
antigen. Immunological evaluation revealed:
IgG < 0.66 g/l (age-matched normal range
3.54-9.34 g/1), IgA 0.00 g/l (0.14-0.86 g/1), IgM
3.02 g/1  (0.29-1.39 g/), Igh < 38 U/ml
(< 100 U/ml) and IgE < 2 kU/I (< 51 kU/).
Lymphocyte phenotyping revealed a total CD3
count of 1296 cells/ul (normal range 2300-
5900 cells/ul) a decreased CD4 count of
1113 cells/ul (normal range 2400-5500 cells/ul),
a decreased CD8 count of 207 cells/ul (normal
range 500-2200 cells/pl), and a decreased CD19
count of 268 cells/ul (1300-2300 cells/ul). Lym-
phocyte proliferative response to mitogens and
antigens were mildly decreased. HLA class I and
IT expression on lymphocytes was normal.
Liver biopsy was performed and denoted aspe-
cific changes. Ferritin was normal at 75 pg/l
(12-230 pg/D).

The elevated IgM levels led to a presumptive
diagnosis of hyper-IgM syndrome. CD40 ligand
was present on T lymphocytes and CD40 was
present on B lymphocytes at normal levels. An
autosomal recessive form of hyper-IgM syn-
drome was thus suspected. Absence of IgE
production by B-lymphocytes stimulated by
I1L-4, anti-CD40 or IL-4 + anti-CD40 were in
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favour of this diagnosis (performed by A. Fisher,
Hopital Necker, Paris). Substitution therapy
with monthly intravenous immunoglobulin and
Pneumocystis carinii prophylaxis were initiated.
Under this treatment severe infections were rare.

At the age of 23 months unsteady gait was
noted on physical examination. A diagnosis of
AT was suspected. Alpha-foetoprotein at this-
stage was 93.5 ng/ml (normal range < 12.5 ng/
ml). Further investigation revealed a decreased
subpopulation of CD4 CD45RA™ cells (naive
T-cells). Cytogenetic studies on peripheral blood
cells showed a translocation t(7;14) and inv(7).
However, radiosensitivity of the lymphocytes
demonstrated only a slight increase in chromoso-
mal breakage after radiation with 1 Gy compared
to controls. ATM protein analysis by Western
blotting with monoclonal antibody to a 3’-peptide
of ATM demonstrated absence of the protein thus
confirming the diagnosis of AT. ATM gene
analysis for the common mutations is in process.

At the age of 26 months, the patient presented
with a prolonged episode of fever. She had a mild
cough. On physical examination the hepato-
splenomegaly was still present and cervical and
submandibular lymphadenopathies were found.
IgM was markedly elevated up to 9.14 g/l and IgG
trough levels dropped to 3.85 g/l despite continu-
ous monthly substitution with 700 mg IgG/kg.
Computed tomography revealed several enlarged
cervical lymph nodes, mediastinal lymphadenop-
athy as well as diffuse pulmonary nodular inter-
stitial infiltrates. A lymph node biopsy showed
numerous IgM-laden histiocytes corresponding to
pseudo-pseudo-Gaucher cells. There was no evi-
dence of malignant proliferation. Bone marrow
biopsy revealed no abnormalities. In view of the
abnormalities on chest imaging, a bronchoalveo-
lar lavage was performed. No infectious aetiology
or aberrant cytology could be found. A tentative
diagnosis of lymphocytic interstitial pneumonia
(LIP) was made and prednisolon 2 mg/kg/day was
initiated. Response was prompt: the fever disap-
peared, mediastinal and cervical lymphadenopa-
thy decreased and IgM levels dropped. Therapy
was continued for a further 4 months on an
alternate-day base before tapering completely.
Two months later, lymphadenopathy recurred,
together with subfebrillitas. Steroid therapy was
reinitiated. Throughout the clinical course lymph-
ocytopenia (200-1000 x 10°/1) and neutropenia
(1000-1500 x 10°/1) persisted.

Discussion

This child presented with autoimmune haemolytic
anaemia, neutropenia, and hepatosplenomegaly,
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absent IgA and IgG and hyper-IgM. At first,
although rare, an autosomal recessive hyper-IgM
syndrome was suspected. However, as the clinical
picture evolved, the diagnosis of AT was made.

The frequent association between autoimmune
haemolytic anaemia and AT and other immuno-
deficiency syndromes has been addressed. How-
ever, a pathophysiological link with ATM has
not been established.

Hyper-IgM occurs in 1-2% of patients with
AT and is believed to be the result of a polyclonal
rather than of a monoclonal proliferation.
Occasional patients have been described with
very high IgM levels, splenomegaly, lymphaden-
opathy and neutropenia (2). Recently, Tangsin-
mankong et al. described a similar case of an AT
patient presenting with lymphocytic interstitial
pneumonitis (LIP), hepatosplenomegaly and
hyper-IgM. Indeed, both their and our patient
proved to have high IgM in absence of 1gG and
IgA. Moreover, both had very low CD8 counts
(43 and 207 cells/ul, respectively) with a high
CD4/CDS8 ratio (9 and 5, respectively) in contrast
to the low CD4/CDS ratio usually found in AT.
Tangsinmankong et al. suggested that hyper-
IgM in subjects with AT may represent an
inefficient immunological response to infection
(7). We speculate that hyper-IgM and relatively
decreased CD8 counts delineate the clinical entity
of lymphadenopathy, hepatosplenomegaly and
LIP in AT. The generalized lymphadenopathy
and the hepatosplenomegaly might well fit in a
myeloma-like gammopathy that is sometimes
associated with hyper-IgM in AT and that can
be associated with signs of hyperviscosity (2).
The demonstration of pseudo-pseudo-Gaucher
cells supports this statement (8). There is some
evidence that up-regulation of CD40 ligand gene
underlies these findings (9).

The association between LIP and immune
deficiency in general and abnormalities in immu-
noglobulin production, auto-immunity and HIV
infection in particular has been described
(5, 10, 11). The findings on lung scanning, the
absence of neoplastic changes on lymph node
biopsy, the absence of infectious agents on
bronchoalveolar lavage and (in retrospect) the
prompt response to treatment with steroids, were
in favour of the diagnosis of LIP. Some cases of
LIP respond well to treatment with steroids both
clinically and radiologically (12, 13).

LIP, hepatosplenomegaly and generalized
lymphadenopathy are likely to form part of a
histopathological spectrum of lymphoid lesions,
ranging from nonspecific lymphoid hyperplasia
to atypical lymphoid hyperplasia and true lym-
phoid neoplasia. It is known that AT is the
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genetically determined immunodeficiency syn-
drome with the greatest risk of lymphoma
development (10% of patients) (2).

Conclusion

Ataxia-telangiectasia is a rare syndrome charac-
terized by cerebellar ataxia, oculocutaneous telan-
giectasia, cancer susceptibility and combined
immunodeficiency. We present a patient with AT
and an unusual extended syndrome of hyper-IgM,
lymphadenopathy, hepatosplenomegaly and pul-
monary nodular infiltrates. We suggest that each
patient presenting with an unexplained immuno-
deficiency syndrome with decreased immunoglob-
ulin levels in the presence of B cells and with
decreased CD4 cell number has plasma AFP levels
and radiosensitivity of lymphocytes tested.

Acknowledgments

The first author is supported by a grant of the ‘Fonds voor
Wetenschappelijk Onderzoek — Vlaanderen’.

References

1. LANGE E, BORRESEN A, CHEN X, CHESSA L,
CHILUNKAR S, CONCANNON P. Localization of an ataxia-
telangiectasia gene to an approximately 500-kb interval
on chromosome 11q23.1: linkage analysis of 176 fam-
ilies by an international consortium. Am J Human
Genet 1995: 57: 112-9.

2. Gatti RA. Ataxia-Telangiectasia. In: ScrRIVER CR,
BEAUDET AL, SLY WS, VALLE D, eds. The Metabolic
and Molecular Basis of Inherited Diseases, 8th edn.
New York: Mc Graw-Hill, 2001: pp. 705-25.

3. LaviN MF, ConcannoN P, Gatti RA. Eighth Inter-
national Workshop on Ataxia-Telangiectasia (ATWS).
Cancer Res 1999: 59: 3845-9.

4. REGUEIRO JR, PorrRAS O, LAVIN M, GATTI RA. Ataxia-
telangiectasia. A primary immunodeficieny revisited.
Immunol Allergy Clinics North America 2000: 20:
177-206.

5. KATTAN M. Pulmonary disorders in pediatric HIV in-
fection. In: CHERNICK V, BoAT TF, eds. Disorders of the
Respiratory Tract in Children. Philadelphia: W.B.
Saunders, 1998: pp. 1153-66.

6. PAGANELLI R, ScAaLA E, ScaArseLLl E, et al. Selective
deficiency of CD4 " /CD45RA™ lymphocytes in patients
with ataxia-telangiectasia. J Clin Immunol 1992: 12:
84-91.

7. TANGSINMANKONG N, WAYNE AS, HOWENSTINE MS,
et al. Lymphocytic interstitial pneumonitis, elevated
IgM concentration, and hepatosplenomegaly in ataxia-
telangiectasia. The J Pediatr 2001: 138: 939-41.

8. ScHAEFER H. Gammopathy-related crystal-storing
histiocytosis, pseudo-pseudo-Gaucher cells. Critical
commentary and mini-review. Pathol Res Pract 1996:
192: 1152-62.

9. ALLEN RC, ArRMITAGE RJ, CoNLEY ME, et al. CD40
ligand gene defects responsible for X-linked hyper—IgM
syndrome. Science 1993: 259: 990-3.

10. Sacco O, FREGONESE B, Picco P, et al. Common vari-
able immunodeficiency presenting in a girl as lung



11.

12.

infiltrates and mediatstinal adenopathies leading to
severe ‘superior vena caval’ syndrome. Eur Respiratory
J 1996: 9: 1958-61.

NicHoLsSON A, WOTHERSPOON A, Diss T, et al. Reactive
pulmonary lymphoid disorders. Histopathology 1995:
26: 405-12.

MARrROLDA J, PACE B, BoNFORTE RJ, KoTiIN NM,
RaBmNowitz J, KATTAN M. Pulmonary manifestations of

13.

Ataxia-telangiectasia

HIV infection in children. Pediatr Pulmonol 1991: 10:
231-5.

RUBINSTEIN A, BERNSTEIN LJ, CHARYTAN M,
KRIEGER BZ, Ziprkowskl M. Corticosteroid treatment
for pulmonary lymphoid hyperplasia in children with
the acquired immune deficiency syndrome. Pediatr
Pulmonol 1988: 4: 13-7.

333



