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Churg-Strauss syndrome (CSS) and Wegener’s granulomato-
sis (WG) are systemic vasculitides affecting small to medium
size vessels1. Antineutrophil cytoplasmic antibodies (ANCA)
are the serological markers for these diseases, mainly present
in diffuse and active WG; whereas in CSS, ANCA are report-
ed with variable frequency2. CSS and WG are uncommon dis-
eases, with an annual incidence of 1.3/million and 8/million,
respectively3.

The pathogenesis of systemic vasculitides is unknown;
however, there is evidence that genetic factors influence the
susceptibility to these diseases, including the reports of famil-
ial cases of giant cell arteritis (GCA)4,5, Takayasu’s arteritis6,7,
and polyarteritis nodosa (PAN)8,9, as well as WG10-16 and
microscopic polyangiitis (MPA)16,17. To date, familial cluster-
ing of CSS has not been observed.

We describe the occurrence of CSS and, 5 years later, WG
in 2 first-degree relatives living in a city in northern Italy, who
share the HLA haplotype A*03; B*07; C*w07; DRB1*0404,
DQB1*0302. To our knowledge, this is the first report of the
association of CSS and WG in members of the same family.

CASE REPORT
Case 1. A bank worker born in 1935 and living in Milan reported “chronic
sinusitis” since the age of 25 and new onset asthma at the age of 54. At this
time, prick tests for food or inhalant antigens were negative. There was no
family history of atopic or autoimmune diseases. In January 1995, he com-
plained of nasal obstruction, due to a nasal polyp. The histological examina-
tion of the surgically removed polyp showed an inflammatory infiltrate com-
prising lymphocytes, eosinophils, and neutrophils. In September 1995, he
came to our rheumatic disease unit with a 2 month history of general malaise,
evening fever, anorexia, weight loss of about 16 kg, and some episodes of
diplopia in the right eye, as well as numbness and tingling paresthesias of the
lower extremities. Examination showed sinus tachycardia, barely elicitable
knee and ankle reflexes, distal symmetric epicritical hypoesthesia in the lower
limbs in a “stocking” distribution, and pinprick sensation. Laboratory tests
revealed elevation of erythrocyte sedimentation rate (ESR) (50 mm/h,
Westergren), C-reactive protein (CRP) (5.7 mg/dl; normal < 1.2), and serum
IgE levels (246 IU/l; normal < 100), as well as eosinophilic leukocytosis
(white blood cell count 16,580/mm3; eosinophils 37% = 6134/mm3). Liver
and renal function tests were normal. Rheumatoid factor was positive (499
IU/ml; normal < 15), whereas ANCA, antinuclear (ANA), anti-dsDNA, and
anti-extractable nuclear antigen (ENA) autoantibodies were negative.
Parasitic and fungal infections were ruled out by appropriate tests. The bone
marrow examination showed a marked hyperplasia of the eosinophilic com-
partment, without differentiation abnormalities. Thorax computed tomogra-
phy (CT) revealed bilateral pulmonary infiltrates with a “ground-glass”
appearance and a mild bilateral pleural effusion. A mild obstructive function-
al defect and a normal diffusion capacity for carbon monoxide were also
found. Bronchoalveolar lavage (BAL) showed a high degree of eosinophilic
alveolitis (56.3%; normal < 0.5%) and transthoracic echocardiography
revealed a mild pericardial effusion. Neuroophthalmological examination
revealed a defect of the right lateral rectus muscle. Neurophysiological study
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revealed a sensorimotor peripheral neuropathy with axonal damage at the
lower limbs, more severe in the right. Brain CT scan showed no significant
abnormalities. The patient was considered to fulfill the American College of
Rheumatology (ACR) classification criteria for CSS18, and therapy with pred-
nisone 1 mg/kg and oral cyclophosphamide 2 mg/kg daily was started19. One
month later, prednisone was tapered to a maintenance dose of 2.5 mg daily.
The therapy allowed complete clinical recovery, as well as normalization of
the laboratory indicators. In November 1997, both prednisone and cyclophos-
phamide were stopped. In June 1998, a new neurophysiological study showed
a marked improvement in the sensory and motor nerve velocities. In February
2002, he was almost asymptomatic, reporting only slight foot paresthesias
after prolonged walking. His laboratory measures were within normal limits
and he required no immunosuppressive therapy.

HLA molecular typing showed the genotype A*02,*03; B*07,*51;
C*w05,*w07; DRB1*0404, *1101; DQB1*0301, *0302.

Case 2. In November 2000, a 33-year-old male teacher was admitted to anoth-
er hospital with a 4 week history of migratory arthralgias, chest pain, and low
grade fever. He was the cohabiting son of Case 1. His history was unremark-
able. His living mother and 2 brothers were in good health, without history of
autoimmune disease. An extensive clinical investigation was unrevealing,
except for a low titer of anti-Proteus OX2 antibodies. Two weeks later, he was
discharged with the diagnosis of “polyarthritis of uncertain etiology,” and oral
therapy with 6-methylprednisolone (6-MP) 8 mg, hydroxychloroquine 400
mg, and doxycycline 200 mg daily was prescribed, without significant clini-
cal improvement. In January 2001, he was admitted to our unit because of the
abrupt onset of intense myalgias of the calves, hampering walking.
Examination revealed bilateral conjunctival hyperemia, as well as mild
swelling of the left wrist and metacarpophalangeal joints; there was no evi-
dence of oral or nasal lesion. Two days later, he was febrile (39.2°C) and
necrotic-hemorrhagic lesions of the gums and several painful oral ulcers were
seen. Anterior rhinoscopy revealed a red nasal mucosa with crusting and
small granulomatous lesions. Laboratory investigations showed an elevation
of ESR (51 mm/h) and CRP (12.4 mg/dl), as well as a low grade nor-
mochromic normocytic anemia (hemoglobin 13.1 g/dl; mean corpuscular vol-
ume 89 fl). An extensive search for bacterial and viral infections was nega-
tive. ANCA with cytoplasmic pattern (cANCA; titer 1/640) and anti-pro-
teinase 3 (PR3) antibodies (250 EU/dl; normal < 5) were found. ANCA with
perinuclear pattern (pANCA), rheumatoid factor, ANA, anti-dsDNA, and
anti-ENA antibodies were negative. C3c and C4 serum levels were within
normal ranges. Renal function tests showed a progressive increase in serum
creatinine and in blood urea nitrogen levels from normal values on admission
to 2.5 mg/dl and 95 mg/dl, respectively, after 2 weeks. At the same time,
macroscopic hematuria, proteinuria (1500 mg/24 h), and pyuria were also
found. Suddenly, hemoglobin  levels fell from 13.1 to 8.7 g/dl, in the absence
of gastrointestinal blood loss. Chest radiography revealed diffuse confluent
opacities through both lung fields, despite the lack of hemoptysis and dysp-
nea. High resolution CT of the thorax confirmed the presence of diffuse pul-
monary infiltrates, predominantly in the middle and upper lobes, with a
“ground-glass” appearance. Fiberoptic bronchoscopy showed erythematous
bronchial mucosa, with several hemorrhagic spots. BAL cytology was con-
sistent with alveolar hemorrhage due to alveolar capillaritis, as shown by the
presence of a high number of erythrocytes, siderophages, and neutrophils
(24.7%) (normal < 3%). Cultures of BAL fluid were negative for pathogens,
including Mycobacteria species. The patient fulfilled 3 of 4 ACR classifica-
tion criteria for WG20. Because of the severity of the clinical picture, we
decided to treat him with IV pulse of 6-MP (1 g daily for 3 days) and
cyclophosphamide (500 mg weekly for 2 weeks). Then he was given oral
prednisone 1 mg/kg daily for one month, later tapered, and oral cyclophos-
phamide 2 mg/kg daily. The chest radiograph became completely normal after
2 weeks of immunosuppressive treatment. One month later, serum creatinine
and blood urea nitrogen levels were reduced to 1.5 mg/dl and 50 mg/dl,
respectively. In March 2001, according to our protocol of systemic vasculi-
tides treatment, he was randomized to receive oral methotrexate (MTX) 15
mg once weekly, and cyclophosphamide was discontinued. In November
2001, treatment with low dose prednisone (5 mg every other day) was

stopped, continuing the oral MTX therapy. In February 2002, he was symp-
tom-free, his laboratory findings were normal, and cANCA and anti-PR3 anti-
bodies were negative.

HLA molecular typing showed the genotype A*01,*03; B*07, *1517;
C*w07; DRB1*0404,*1501; DQB1*0302, *0602. HLA molecular typing of
his mother showed the genotype A*01,11; B*1517,50; C*w07;
DRB1*1501,*0301; DQB1*0201,*0602.

DISCUSSION
We describe the occurrence of different systemic vasculitides,
CSS and WG, in 2 first-degree relatives living together in the
same city of Northern Italy and sharing the HLA haplotype
A*3; B*07; C*w07; DRB1*0404, DQB1*0302. The father
had CSS 5 years before the onset of WG in his son. To our
knowledge, the aggregation of CSS and WG in members of
the same family has not been reported previously.

Familial clustering of systemic vasculitides has been
described, usually with the simultaneous or later occurrence in
the same family of a single type of vasculitis, such as GCA4,5,
Takayasu’s arteritis6,7, PAN8,9, WG10-16, MPA16,17, and
pANCA glomerulonephritis21,22. The association of 2 different
vasculitides, such as PAN and WG, has also been reported15.
The most common type of familial recurrence of WG is
among siblings10-13,15,22. However, other modalities of familial
aggregation of WG have been observed, such as
mother–daughter14, father–daughter15, and second and fourth-
degree related family members16. Interestingly, we observed
an unusual familial clustering of 2 different systemic vasculi-
tides between a father and son.

The familial association of systemic vasculitides suggests
that genetic factors may confer susceptibility to these dis-
eases23. HLA-B824 and DR225 were shown to be associated
with WG, but the HLA typing studies did not give conclusive
results23. It is noteworthy that our patients, sharing the HLA
haplotype A*03, B*07, C*w07, DRB1*0404, DQB1*0302,
developed different systemic vasculitides 5 years apart.
Besides the genetic predisposition, other factors are needed to
trigger the disease process15. The observation of identical twins
discordant for WG26 or its occurrence among unrelated mem-
bers of the same family27, and the development of WG and
other ANCA associated vasculitides in subjects exposed to sil-
ica22,28,29, suggest that environmental factors may be involved.
Infectious agents may also have a role in the WG etiology, and
mainly in triggering its relapses30. In CSS, many patients have
a history of atopy, and different putative triggering factors have
been identified31. Because our patients had upper or lower air-
way disease and both lived in a city, we can also hypothesize a
role for environmental factors, such as air pollution.

The hypothesis that environmental agents may trigger the
disease in genetically predisposed subjects implies variations
in genes encoding for the proteins crucial for the immune
response regulation32. Beyond the major histocompatibility
complex, other immune response gene regions, such as those
encoding for Fcγ receptors, pro- and antiinflammatory
cytokines, costimulator molecules, T cell receptor, immuno-
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globulins, CD40-CD40L, and Fas-FasL, may be involved in
the pathogenesis of the systemic vasculitides32. In this respect,
it has been shown that GCA and a strictly related condition,
such as polymyalgia rheumatica, are associated with the tumor
necrosis factor (TNF) alleles, TNFA2 and TNFB3, respective-
ly, independently of any HLA-DRB1 association33. In addition,
another genetic factor implicated in PMR/GCA susceptibility
may be the interleukin-1RN*2 polymorphism of the inter-
leukin-1Ra gene34, whereas the G/R 241 polymorphism of the
adhesion molecule ICAM-1 gene may be a genetic risk factor
in some35 but not in other36 populations.

WG is associated with polymorphism of the cytotoxic T
lymphocyte associated antigen-4 (CTLA-4) gene, but not of
TNF-α and interleukin 1ß37 or IL-438 genes. CTLA-4, a coun-
terreceptor for the B7 family of costimulatory molecules,
plays a critical role in downregulating T cell activation and in
maintaining immunologic homeostasis39. The polymorphism
of the CTLA-4 gene observed in WG and the lack of its neg-
ative immune modulation may account for an excessive T cell
antigenic activation, contributing to WG vascular inflamma-
tion and tissue destruction37. Moreover, a significant shift to
genotype AA of the IL-10 polymorphism40 and a CA repeat
polymorphism of the IL-10 gene, IL-10.G38, as well as a trend
to genotype CG for transforming growth factor-ß140 have
recently been reported in WG. Similar immunogenetic studies
are lacking in CSS.

In this complex scenario, we describe the occurrence, in a
5 year period, of CSS and WG in 2 first-degree relatives shar-
ing the HLA haplotype A*03; B*07; C*w07; DRB1*0404,
DQB1*0302. Although they were exposed to the same envi-
ronmental factors and shared a similar genetic background,
they suffered from close but clinically different systemic vas-
culitides. This could be explained assuming that both diseases
have a partial common polygenic background and that the son
has inherited a common HLA haplotype (HLA-A*03; B*07;
C*w07; DRB1*0404; DQB1*0302) and other susceptibility
genes from the father. The HLA haplotype (HLA-A*01;
B*1517; DRB1*1501, DQB1*0602) and other genes inherit-
ed from the mother could have had a modifying effect, pro-
ducing a different clinical phenotype in the same environmen-
tal context.

Considering the interaction of both genetic predisposition
and environmental influences, such familial clustering
between father and son of 2 different systemic vasculitides, 5
years apart, seems to underline a predominant pathogenic role
of the genetic factors. Further studies are needed to understand
the etiology and pathogenesis of the systemic vasculitides.

ACKNOWLEDGMENT
The authors thank Gage Crabtree for the final English revision of the text.

REFERENCES
1. Jennette JC, Falk RJ, Andrassy K, et al. Nomenclature of systemic

vasculitides. Proposal of an International Consensus Conference.
Arthritis Rheum 1994;37:187-92.

2. Hoffman GS, Pecks U. Antineutrophil cytoplasmic antibodies.
Arthritis Rheum 1998;41:1521-37.

3. Luqmani RA. Systemic vasculitis. Introduction to, and classification
of, the systemic vasculitides. Best Pract Res Clin Rheumatol
2001;15:187-202.

4. Wernick R, Davey M, Bonfede P. Familial giant cell arteritis: report of
an HLA-typed sibling pair and a review of the literature. Clin Exp
Rheumatol 1994;12:63-6.

5. Fietta P, Manganelli P, Zanetti A, Neri TM. Familial giant cell arteritis
and polymyalgia rheumatica: aggregation in 2 families. J Rheumatol
2002;29:1551-5.

6. Enomoto S, Iwasaki Y, Bannai S, et al. Takayasu’s disease in twin
sisters. Jpn Heart J 1984;25:147-52.

7. Naik N, Kothari SS, Sharma S. Familial Takayasu’s aortoarteritis in
two sisters. Indian Heart J 1999;51:75-6.

8. Reveille JD, Goodman RE, Barger BO, Acton RT. Familial
polyarteritis nodosa: a serologic and immunogenetic analysis. 
J Rheumatol 1989;16:181-5.

9. Mason JC, Cowie MR, Davies KA, et al. Familial polyarteritis nodosa.
Arthritis Rheum 1994;37:1249-53.

10. Muniain AM, Moreno JC, Gonzales Cámpora R. Wegener’s
granulomatosis in two sisters. Ann Rheum Dis 1986;45:417-21.

11. Knudsen BB, Joergensen T, Munch-Jensen B. Wegener’s
granulomatosis in a family. Scand J Rheumatol 1988;17:225-7.

12. Hay EM, Beaman M, Ralston AJ, et al. Wegener’s granulomatosis
occurring in siblings. Br J Rheumatol 1991;30:144-5.

13. Stoney PJ, Davies W, Ho SF, et al. Wegener’s granulomatosis in two
siblings: a family study. J Laryngol Otol 1991;105:123-4.

14. Sewell RF, Hamilton DV. Time-associated Wegener’s granulomatosis
in two members of a family [letter]. Nephrol Dial Transplant
1992;7:882.

15. Rottem M, Cotch MF, Fauci AS, Hoffman GS. Familial vasculitis:
report of 2 families. J Rheumatol 1994;21:561-3.

16. Nowack R, Lehmann H, Flores-Suárez LF, et al. Familial occurrence
of systemic vasculitis and rapidly progressive glomerulonephritis. Am
J Kidney Dis 1999;34:364-73.

17. Barbiano di Belgiojoso G, Genderini A, Sinico RA, et al. Acute renal
failure due to microscopic polyarteritis with the same histological and
clinical patterns in a father and his son. Contrib Nephrol 1991;
94:107-14.

18. Masi AT, Hunder GG, Lie JT, et al. The American College of
Rheumatology 1990 criteria for the classification of Churg-Strauss
syndrome (allergic granulomatosis and angiitis). Arthritis Rheum
1990;33:1095-100.

19. Fauci AS, Katz P, Haynes BF, Wolff SM. Cyclophosphamide therapy
of severe systemic necrotizing vasculitis. N Engl J Med 1979;
301:235-8.

20. Leavitt RY, Fauci AS, Bloch DA, et al. The American College of
Rheumatology 1990 criteria for the classification of Wegener’s
granulomatosis. Arthritis Rheum 1990;33:1101-7.

21. Hull CM, Couser WG, Knostman JD. A familial case of P-ANCA
glomerulonephritis presenting in a father and daughter. Am J Kidney
Dis 2000;35:E23.

22. Brener Z, Cohen L, Goldberg SJ, Kaufman AM. ANCA-associated
vasculitis in Greek siblings with chronic exposure to silica. Am J
Kidney Dis 2001;38:E28.  

23. Griffith ME, Pushey CD. HLA genes in ANCA-associated
vasculitides. Exp Clin Immunogenet 1997;14:196-205.

24. Katz P, Alling DW, Haynes BF, Fauci AS. Association of Wegener’s
granulomatosis with HLA-B8. Clin Immunol Immunopathol
1979;14:268-70.

25. Elkon KB, Sutherland DC, Rees AJ, et al. HLA antigen frequencies in
systemic vasculitis: increase in HLA-DR2 in Wegener’s
granulomatosis. Arthritis Rheum 1983;26:102-5.

26. Weiner SR, Kwan LW, Paulus HE, et al. Twins discordant for

2002-390-3

Personal, non-commercial use only.  The Journal of Rheumatology  Copyright © 2003. All rights reserved.

 www.jrheum.orgDownloaded on April 18, 2024 from 

http://www.jrheum.org/


Wegener’s granulomatosis. Clin Exp Rheumatol 1986;4:389-90.
27. Nagibov VM, Cheranov EA. A case of Wegener’s granulomatosis in

married couples. Vestn Otorinolaryngol 1987;2:72-3.
28. Nuyts GD, van Vlem E, De Vos A, et al. Wegener granulomatosis is

associated to exposure to silicon compounds: a case-control study.
Nephrol Dial Transplant 1995;10:1162-5.

29. Hogan SL, Satterly KK, Dooley MA, et al. Silica-exposure in ANCA-
associated glomerulonephritis and lupus nephritis. J Am Soc Nephrol
2000;12:134-42.

30. George J, Levy Y, Kallenberg CGM, Shoenfeld Y. Infections and
Wegener’s granulomatosis — a cause and effect relationship? QJM
1997;90:367-73.

31. Guillevin L, Cohen P, Gayraud M, et al. Churg-Strauss syndrome.
Clinical study and long-term follow-up of 96 patients. Medicine
1999;78:26-37.

32. Huang DR, Zhou Y, Hoffman GS. Systemic vasculitis. Pathogenesis:
immunogenetic factors. Best Pract Res Clin Rheumatol 2001;
15:239-58.

33. Mattey DL, Hajeer AH, Dababneh A, et al. Association of giant cell
arteritis and polymyalgia rheumatica with different tumor necrosis
factor microsatellite polymorphisms. Arthritis Rheum 2000;
43:1749-55.

34. Boiardi L, Salvarani C, Timms JM, et al. Interleukin-1 cluster and
tumor necrosis factor-α gene polymorphisms in polymyalgia
rheumatica. Clin Exp Rheumatol 2000;18:675-81.

35. Salvarani C, Casali B, Boiardi L, et al. Intercellular adhesion
molecule-1 gene polymorphisms in polymyalgia rheumatica/giant cell
arteritis: association with disease risk and severity. J Rheumatol
2000;27:1215-7.

36. Amoli MM, Shelley E, Mattey DL, et al. Lack of association between
intercellular adhesion molecule-1 gene polymorphisms and giant cell
arteritis. J Rheumatol 2001;28:1600-4.

37. Huang D, Giscombe R, Zhou Y, Lefvert AK. Polymorphisms in
CTLA-4 but not tumor necrosis factor-α or interleukin 1ß genes are
associated with Wegener’s granulomatosis. J Rheumatol 2000;
27:397-401.

38. Zhou Y, Giscombe R, Huang D, Lefvert AK. Novel genetic
association of Wegener’s granulomatosis with the interleukin 10 gene.
J Rheumatol 2002;29:317-20.

39. Tivol EA, Borriello F, Schweitzer AN, et al. Loss of CTLA-4 leads to
massive lymphoproliferation and fatal multiorgan tissue destruction,
revealing a critical negative regulatory role of CTLA-4. Immunity
1995;3:541-7.

40. Murakozy G, Gaede KI, Ruprecht B, et al. Gene polymorphisms of
immunoregulatory cytokines and angiotensin-converting enzyme in
Wegener’s granulomatosis. J Mol Med 2001;79:665-70.

Manganelli, et al: Familial CSS and WG 621

Personal, non-commercial use only.  The Journal of Rheumatology  Copyright © 2003. All rights reserved.

 www.jrheum.orgDownloaded on April 18, 2024 from 

http://www.jrheum.org/

