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Down-Syndrome associated with
MBL-deficiency, IgG-deficiency,
vasculitis and mutated prothrombin

Hermann M Wolf1, Claudia Stöllberger2,
Josef Finsterer3.

The association of Down syndrome with mannose-binding lectin
(MBL)-deficiency, recurrent infections and vasculitis has not been reported. We report a 30 year-
old female with Down-syndrome associated with MBL-deficiency with the genotype LXA/HYD, IgG-
deficiency, recurrent uro-genital infections, cutaneous vasculitis, G20.210A prothrombin
mutation, deep venous thrombosis, and pulmonary embolism. MBL-deficiency in combination
with IgG deficiency might have favored the development of recurrent uro-genital infections.
Immunodeficiency might be also involved in the pathogenesis of cutaneous vasculitis. Deep
venous thrombosis and pulmonary embolism were attributed to the genetically determined
prothrombotic state and intake of oral contraceptives (Rev Méd Chile 2009; 137: 94-7).
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Síndrome de Down asociado
a deficiencia de lectina de unión
a manosa, deficiencia de IgG,
vasculitis y mutación de la
protrombina. Informe de un caso

La asociación de síndrome de Down con deficiencia de lectina de
unión a manosa, infecciones recurrentes y vasculitis no ha sido informada. Presentamos una
mujer de 30 años de edad con síndrome de Down asociado a deficiencia de lectina de unión a
manosa, con el genotipo LXA/HYD, deficiencia de IgG, infecciones urogenitales recurrentes,
vasculitis cutánea, mutación de protrombina G20.210A, trombosis venosa profunda y embolia
pulmonar. La deficiencia de lectina de unión a manosa combinada con la deficiencia de IgG
puede haber favorecido las infecciones urogenitales recurrentes. La inmunodeficiencia puede
también tener relación con la patogenia de la vasculitis cutánea. La trombosis venosa
profunda y la embolia pulmonar pueden deberse al estado protrombótico derivado de la
mutación de protrombina y el uso de contraceptivos orales.
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Mannose-binding lectin (MBL)-deficiency is
due to mutations in the MBL2 gene on

chromosome 10, encoding for MBL. MBL is a
calcium-dependent serum protein that plays a role
in the innate immune response by binding to
carbohydrates on the surface of viruses, bacteria,
fungi, or protozoa, where it activates the comple-
ment system or acts directly as an opsonin.
Individuals with MBL deficiency have an increa-
sed susceptibility to infectious diseases, particular-
ly for infections of the lower urinary tract,
vaginitis, or the lung1-3. MBL deficiency may be
also associated with non-infectious diseases, such
as lupus erythematosus, rheumatoid arthritis, cys-
tic fibrosis, or common variable immunodeficien-
cy. The association of MBL-deficiency,
IgG-deficiency, vasculitis, Down-syndrome, and a
prothrombin mutation has not been reported to
occur together in a single patient.

CASE REPORT

The patient is a 30-yo HIV-negative, Caucasian
female, with typical features of a Down-syndrome,
including epicanthus, long palpebral fissures, low-set
ears, saddle nose, brachycephaly, flat face, eversion of
the lateral portion of the lower eyelids, arched
eyebrows with sparse lateral regions, long eyelashes,
small ears, protruding tongue, muscular hypotonia,
developmental delay, hyperflexibility of joints, bra-
chydactyly, hypothyroidism, and dermatoglyphic ab-
normalities4. The diagnosis had not been genetically
confirmed. Since age 25y she experienced recurrent
infections of the lower urinary tract and vulvitis.
Cutaneous vasculitis of the lower legs occurred for the
first time at age 28y but was definitively diagnosed
upon the histological and immunehistological appea-
rance of a skin biopsy not earlier than at age 30y.
Since corticosteroids were only partially effective,
immunoglobulins were initiated for the first time at
age 29y and repeatedly given with success. At age
29y, one month after initiation of an oral contracepti-
ve (levonorgestrel 0.15 mg, ethinylestradiol 0.03 mg),
she experienced a deep venous thrombosis of the left
lower leg and bilateral, peripheral pulmonary embo-
lism, which required oral anticoagulation with
phenprocoumon during one year. Also at age 29y
MBL-deficiency and IgG-deficiency were detected
during extensive investigation for the cause of recu-

rrent cutaneous vasculitis (Table 1). At age 30y she
developed a local infection of digit one of the left foot
after a minimal trauma, for which she received fusidic
acid, orally. After two days and intake of 5 tablets she
developed a severe, generalized erythrodermia and
fever, and required hospitalization. After discontinua-
tion of fusidic acid, and administration of corticoste-
roids and antihistaminics, the allergenic skin reaction
resolved completely. Her history was also noteworthy
for recurrent uro-genital infections.

Concerning the laboratory findings, IgG was
repeatedly reduced (Table 1). There was also a
reduction of the subclass IgG2. Antibodies against
tetanus were not determined but peneumococcal
antibodies were normal. Other immunological para-
meters, which were normal or negative, include anti-
nuclear antibodies, anti-neutrophil cytoplasmic
antibodies (c-ANCA, p-ANCA, atypical ANCA, protei-
nase-3 ANCA, myeloperoxidase ANCA, lactoferrin
ANCA, elastase ANCA, cathepsin G ANCA, BPI-
ANCA), cardiolipin IgG, IgM, and IgA, beta2-glyco-
protein, circulating immune complexes, ADNase B,
CH’50, AH’50, anti-thyroid microsomal antibodies,
anti-thyroglobulin antibodies, anti-TPO antibodies,
anti-TSH receptor IgG antibodies, phosphatidylserin
antibodies, beta2-glycoprotein-I G/A, nRNP antibo-
dies, SM-antibodies, RO/SS-A-antibodies, LA/SS-B an-
tibodies, SCL-70-antibodies, Jo-1-antibodies, histone
antibodies, ds-DNA antibodies, ss-DNA antibodies,
and prothrombin A antibodies. Lupus anticoagulant
was not determined. MBL, however, was markedly
decreased (Table 1). MBL-deficiency was confirmed
upon the presence of the MBL-genotype LXA/HYD.
Screening for thrombophilia revealed the hetero-
zygous G20210A mutation in the prothrombin gene.
Upon assessment of thyroid function hypothyroidism
was detected and a therapy with L-thyroxin (0.05 mg/
d) initiated. Radiologic investigations of the lower
urinary tract, such as intravenous urography and
ultrasound, were normal.

DISCUSSION

The presented patient is interesting for the concurrent
occurrence of Down-syndrome, MBL-deficiency, IgG-
deficiency, cutaneous vasculitis, and the G20210A
prothrombin mutation. Whether these abnormalities
were causally related or their common occurrence a
mere coincidence remains speculative. A Medline
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search did not detect previous reports about the
association of Down-syndrome with MBL-deficiency
or the G20210A prothrombin-mutation. Repeatedly,
however, an association of Down-syndrome with
vasculitis has been reported5-7. Rarely, Down-syndro-
me was also associated with deficiency of IgG
subclasses8,9. No reports were detectable when com-
bining “MBL-deficiency” with “G20210A prothrombin-
mutation”, but MBL-deficiency has been reported in
association with IgG-deficiency10,11. According to
these reports reduction of IgG in MBL-deficiency
might be due to binding of IgG to MBL11. Rarely,
MBL-deficiency has been also reported in association
with vasculitis, particularly ANCA-associated small
vessel vasculitis12 and vasculitis in Behcet’s disease13.
The G20210A prothrombin-mutation has not been
reported together with IgG deficiency, but repeatedly
together with vasculitis, most frequently in Behcet’s
vasculitis14 but also together with cutaneous livedoid
vasculitis15. In single cases IgG deficiency was related

to vasculitis16,17. An argument against a common
cause of the described abnormalities is that Down
syndrome is usually due to trisomy of chromosome
21 and that the genes for MBL, prothrombin, and IgG
are located all on chromosomes other than chromoso-
me 21.

Whether the recurrent infections of the uro-genital
tract were causally related to MBL-deficiency or IgG-
deficiency remains speculative. However, it is well
known that both conditions predispose for recurrent
infectious disease8,18. Additionally, the recurrent in-
fections could be due to urinary tract abnormalities,
frequently found in Down-syndrome19. However, in
our patient no urinary tract abnormality has been
found on cystoscopy or imaging of the lower or
upper urinary tract. Possibly, urinary tract infections
were due to colonization of the urinary tract by fungi,
a complication of recurrent antibiotic therapy. They
could be also attributed to corticosteroid therapy but
an argument against this is that uro-genital tract

Table 1. Remarkable laboratory tests in a patient with Down syndrome MBL-deficiency and other mutations

Parameter Reference limits Test result

CRP 0-0,5 mg/dl 2,42
Latex rheumafactor 0-20 IU/ml 8,5
ASLO 65-200 E/ml 188
Circulating immuncomplexes 0-2 ug/ml 0,58
IgG 790-1700 mg/dl 737
IgA 76-450 mg/dl 394
IgM 90-350 mg/dl 82
IgE <100 IU/ml 369
IgG1 500-880 mg/dl 610
IgG2 150-600 mg/dl 131
IgG3 20-100 mg/dl 44
IgG4 8-120 mg/dl 9
C3 90-180 mg/dl 124
C4 13-50 mg/dl 30
Alpha-1-antitrypsin 160-350 mg/dl 162
Alpha-glycoprotein 55-140 mg/dl 138
ANF (ANA) neg neg
P-ANCA neg neg
C-ANCA neg neg
Hepatitis antibodies neg neg
IgG-pneumococcus antibodies  neg 1:43
IgM-pneumococcus antibodies neg 1:86
Hemophilus IgG antibodies <1 µg/ml 2.05
C1-inhibitor 0,22-0,34 g/l 0,37
MBL 60-5500 ng/ml 19

Abnormal results are highlighted
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infections occurred already long before the initiation
of corticosteroids. Low IgG was interpreted as IgG-
deficiency since also subclass IgG2 was reduced. Low
IgG due to MBL-deficiency was excluded, since such
a causal relation has rarely been reported and since
also subclass IgG2 was reduced. Though vasculitis
was also rarely related to MBL-deficiency12,13 or IgG-
deficiency16,17, it cannot be definitively excluded that
immunodeficiency contributed to the development of
the dermal abnormalities, since cutaneous vasculitis
has been previously reported in a patient with Down
syndrome5 and since patients carrying MBL-haploty-
pes are at risk of developing systemic lupus erythe-

mtosus20. Whether deep venous thrombosis and
pulmonary embolism were due to the prothrombin
mutation or the oral contraceptives, or both, remains
speculative. To reduce the risk of recurrent thrombo-
embolism the patient was recommended to withdraw
oral contraceptives but no oral anticoagulation was
initiated.

This case shows that Down-syndrome, MBL-
deficiency, IgG-deficiency, recurrent uro-genital
infections, vasculitis and the prothrombin muta-
tion may concur in the same patient. Recurrent
infections and vasculitis may be attributable to
immunodeficiency from low IgG or low MBL.

REFERENCES

1. GERALD PC, BABULA O, GONÇALVES AK, LINHARES IM, AMARAL

RL, LEDGER WJ, WITKIN SS. Mannose-binding lectin gene
polymorphism, vulvovaginal candidiasis, and bacterial
vaginosis. Obstet Gynecol 2007; 109: 1123-8.

2. MILANESE M, SEGAT L, DE SETA F, PIRULLI D, FABRIS A,
MORGUTTI M, CROVELLA S. MBL2 genetic screening in
patients with recurrent vaginal infections. Am J
Reprod Immunol 2008; 59: 146-51.

3. DE SETA F, MASO G, PICCOLI M, BIANCHINI E, CROVELLA S,
DE SANTO D, CATERINA P, GUASCHINO S. The role of
mannose-binding lectin gene polymorphisms in
women with recurrent bacterial vaginosis. Am J
Obstet Gynecol 2007; 197: 613.e1-3.

4. SILVA EO, FREITAS EM, COSTA SM, DUARTE AR. Down
syndrome associated with clinical manifestations of
Kabuki syndrome: report of a case. J Pediatr (Rio J)
1999; 75: 367-9.

5. JORGENSEN C, BOLOGNA C, SANY J. Vasculitis and
psoriatic arthritis associated with Down’s syndrome.
Clin Exp Rheumatol 1995; 13: 749-51.

6. REID AH, MALONEY AF. Giant cell arteritis and arterioli-
tis associated with amyloid angiopathy in an elderly
mongol. Acta Neuropathol (Berl) 1974; 27: 131-7.

7. SCHWAB M, BOSWALD M, LUDWIG K, WITTEKIND C,
WALDHERR R, RUDER H. A patient with Down’s syndro-
me and anti-neutrophilic cytoplasmic antibody-posi-
tive vasculitis. Pediatr Nephrol 1995; 9: 204-5.

8. LOH RK, HARTH SC, THONG YH, FERRANTE A. Immunog-
lobulin G subclass deficiency and predisposition to
infection in Down’s syndrome. Pediatr Infect Dis J
1990; 9: 547-51.

9. AVANZINI MA, SÖDERSTRÖM T, WAHL M, PLEBANI A, BURGIO

GR, HANSON LA. IgG subclass deficiency in patients
with Down’s syndrome and aberrant hepatitis B
vaccine response. Scand J Immunol 1988; 28: 465-70.

10. AITTONIEMI J, BAER M, SOPPI E, VESIKARI T, MIETTINEN A.
Mannan binding lectin deficiency and concomitant
immunodefects. Arch Dis Child 1998; 78: 245-8.

11. SAEVARSDOTTIR S, STEINSSON K, LUDVIKSSON BR, GRONDAL

G, VALDIMARSSON H. Mannan-binding lectin may facili-
tate the clearance of circulating immune com-
plexes—implications from a study on C2-deficient
individuals. Clin Exp Immunol 2007; 148: 248-53.

12. KAMESH L, HEWARD JM, WILLIAMS JM, GOUGH SC, SAVAGE

CO, HARPER L. Mannose-binding lectin gene poly-
morphisms in a cohort study of ANCA-associated
small vessel vasculitis. Rheumatology (Oxford) 2007;
46: 1076-8.

13. INANC N, MUMCU G, BIRTAS E, ELBIR Y, YAVUZ S, ERGUN T
ET AL. Serum mannose-binding lectin levels are
decreased in behcet’s disease and associated with
disease severity. J Rheumatol 2005; 32: 287-91.

14. RICART JM, VAYÁ A, TODOLÍ J, CALVO J, VILLA P, ESTELLÉS A
ET AL. Thrombophilic risk factors and homocysteine
levels in Behçet’s disease in eastern Spain and their
association with thrombotic events. Thromb Hae-
most 2006; 95: 618-24.

15. GOTLIB J, KOHLER S, REICHERTER P, ORO AE, ZEHNDER JL.
Heterozygous prothrombin G20210A gene mutation
in a patient with livedoid vasculitis. Arch Dermatol
2003; 139: 1081-3.

16. DREWE E, HUISSOON AP, THOMAS MJ, LANYON PC, POWELL

RJ. Recurrent fevers in the presence of multiple
autoimmune diseases and antibody deficiency. Ann
Rheum Dis 2002; 61: 676-7.

17. JIMÉNEZ A, LÓPEZ-TRASCASA M, FONTÁN G. Incidence of
selective IgG2 deficiency in patients with vasculitis.
Clin Exp Immunol 1989; 78: 149-52.

18. OXELIUS VA. Immunoglobulin G (IgG) subclasses and
human disease. Am J Med 1984; 76: 7-18.

19. ASSADI FK. IgG-associated mesangial glomerulone-
phritis in a patient with Down syndrome. Med Sci
Monit 2004; 10: CS54-6.

20. VILLARREAL J, CROSDALE D, OLLIER W, HAJEER A, THOMSON

W, ORDI J ET AL. Mannose binding lectin and
FcgammaRIIa (CD32) polymorphism in Spanish sys-
temic lupus erythematosus patients. Rheumatology
(Oxford) 2001; 40: 1009-12.

IMMUNOLOGIC ABNORMALITIES IN DOWN SYNDROME - H Wolff et al


