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Systemic vasculitis is a rare complication of therapy with antithyroid medication. Antineutro­
philic cytoplasmic antibody (ANCA)-associated vasculitis has been described in patients treated with 
propylthiouracil (PTU) and methimazole (MMI). The majority of cases have underlying Graves' 
disease. The authors report 2 children who developed ANCA-associated systemic vasculitis during 
PTU therapy of Graves' disease. One patient, after PTU treatment for 3 years, developed severe 
systemic vasculitis. After 3 weeks of arthritis, she abruptly presented with hematuria, proteinuria and 
edema concomitant with anemia. Her serum creatinine was elevated, to 6 mg/dl. Renal biopsy revealed 
crescentic glomerulonephritis. After admission, she developed intracerebral hemorrhage and pulmo­
nary hemorrhage. She had positive perinuclear-ANCA (p-ANCA) with a titer of 1:160. Despite inten­
sive therapy with immunosuppressive agents and plasmapheresis, as well as discontinuation of PTU, 
she died of the complications of severe systemic vasculitis. The other patient developed fever, arthralgia 
and leukocytoclastic vasculitis of the skin during treatment with PTU for about 2 years. Her symp­
toms and skin lesions disappeared after discontinuation of PTU. However, she has had a persistently 
high titer of p-ANCA 1:320 through 17 months follow-up time. Thus, patients who are treated with 
PTU can develop ANCA-positive vasculitis in a mild or severe form. Therefore, they should be 
carefully followed and monitored, not only for their thyroid status but also the serious complications 
of PTU. 
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Propylthiouracil (PTU) is a drug commonly 
used in the treatment of Graves' disease. It has a 
number of side effects including hepatitis, leukopenia, 
skin rash, fever, arthralgia, systemic lupus erythema­
tosus-like syndrome and systemic vasculitisO ,2). 
Antineutrophilic cytoplasmic antibodies (ANCA) rep­
resent the autoantibodies reactive with neutrophil 
granules which may be involved in a variety of vas­
culitis, such as Wegener's granulomatosis, micro­
scopic polyarteritis, autoimmune hepatitis, primary 
sclerosing cholangitis and crescentic glomeruloneph­
ritis(3). Indirect immunofluorescence using human 
peripheral blood neutrophils as the substrate is the 
technique used for detecting ANCA in serum. Two 
patterns of staining can be visualized which indicate 
reactivity with different antigens and relate to dif­
ferent clinical correlations. Cytoplasmic ANCA (c­
ANCA) has a diffuse granular reactivity, whereas the 
perinuclear ANCA (p-ANCA) has staining around 
the nucleus. c-ANCA has been found to be a specific 
marker for Wegener's granulomatosis. p-ANCA is 
associated with crescentic glomerulonephritis, micro­
scopic polyarteritis and non-vasculitic conditions such 
as autoimmune hepatitis and infection. 

In 1992, Strankus and Johnson reported 
PTU-induced ANCA-positive vasculitis presenting 
with respiratory failure(4). Subsequently, Dolman eta! 
reported 6 patients with PTU-induced ANCA-posi­
tive vasculitis in 1993(5). Since then, PTU-induced 
ANCA-positive vasculitis has been reported in about 
30 patients(4-14). The majority of the reported cases 
were adults. Only 3 children have been reported(8, 
14). Vogt et a! reported 2 cases of children who 
developed PTU-induced ANCA-positive vasculitis 
(8). One patient, after PTU treatment for 34 months, 
presented with arthralgia and an ulcerated skin lesion. 
His symptoms subsided after PTU withdrawal and 
resumed 2 weeks later following PTU re-administra­
tion. With the second episode of symptoms, he also 
had crescentic glomerulonephritis and renal failure. 
Despite immunosuppressive therapy, his renal func­
tion did not improve. Finally, he required chronic 
hemodialysis to replace his renal function. The other 
patient developed arthralgia and crescentic glomerulo­
nephritis after 2 weeks of PTU discontinuation. She 
was treated with prednisolone and cyclophosphamide 
for 1 year and remained clinically stable. Fujieda et a! 
also reported a case of PTU-induced crescentic 
glomerulonephritis04). The patient had a good eli-
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nical response after decreasing the dose of PTU as 
well as glucocorticoid administration. All these three 
reported cases in children had severe renal involve­
ment requiring immunosuppressive therapy. 

The authors report 2 cases of children who 
presented with PTU-induced ANCA-positive systemic 
vasculitis. The first one had severe systemic vascu­
litis and did not respond to intensive therapy. The 
second one developed minor organ involvement and 
responded well to PTU discontinuation. 

CASE REPORTS 
Patient 1, a 9-year-old girl was diagnosed 

with Graves' disease. Her initial thyroid function tests 
revealed free thyroxine (FT4) > 6 ng/dl, total thyro­
xine (T4) 22.6 )lg/dl, total tri-iodothyronine (T3) 475 
ng/dl and thyrotropin (TSH) < 0.005 mUlL. She had 
been treated with PTU and achieved euthyroid 1 month 
after treatment. Three years after treatment, she was 
euthyroid while receiving PTU 50 mg/day. Her last 
thyroid function tests revealed FT 4 1 ng/dl, T 4 6.3 
)lg/dl, and T 3 131 ng/dl. She developed arthritis of 
both knees and 3 weeks later she suffered from fever, 
anemia, edema and vesicular skin lesions. Her urine 
displayed 3+ protein, and more than 50 red blood 
cells/high power field. Laboratory data on admission 
showed anemia and renal failure (Table 1). 

Renal biopsy was performed and revealed 
chronic glomerulonephritis with crescents and vas­
culitis of small blood vessels. Her serum displayed 
ANCA positivity, perinuclear pattern (p-ANCA), with 
a titer of 1:160. Thus, the clinical and histological 
diagnosis of rapidly progressive glomerulonephritis 
(RPGN) was made. She was immediately treated 
by methylprednisolone pulse regimen, and PTU was 
discontinued. Despite intensive therapy, renal func­
tion progressively deteriorated. 

A skin biopsy specimen of one of the lesions 
on her right arm showed large subcorneal vesiculo­
pustules filled with neutrophils. 

On the 8th day after admission, she deve­
loped sudden headache, drowsiness and left hemi­
paresis. Her blood pressure was 130/80 mmHg (Fig. 
1 ). Computed tomography scan of the brain revealed 
intracerebral hematoma of right frontal lobe 4.4 x 
2.7 x 2.5 em in size with a subdural hematoma 5 
mm in thickness. Her platelet count was 420,000/ 
)ll. Coagulogram revealed activated partial thrombo­
plastin time 36.4 seconds (normal 30-38 sec), pro-
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Table 1. Laboratory data on admission of patient 1. 

Variables 

Hemoglobin (gldl)/hematocrit (%) 
Mean corpuscular volume (fl) 
White cell count {IIJ.l) 
Neutrophil/lymphocyte/monocyte/eosinophil (%) 
Platelet count (/IJ.l) 
Reticulocyte count (%) 
Erythrocyte sedimentation rate (mrnlh) 
BUN (mg/dl) I Cr (mg/dl) 
Coomb's test 
LEcell 
FANA/AntiDNA 
p-ANCA 
Activated partial thromboplastin time (sec) 
Prothrombin time (sec) 
Thrombin time (sec) 
Urinalysis 

24 h urine protein (mg) 

thrombin time 12.5 seconds (nonnal 12-14 sec) and 
thrombin time 9.2 seconds (nonnal 9-11 sec). Bleed­
ing time was 4 minutes 15 seconds (nonnal 2-7 min). 
After receiving treatment with intubation, hyperven­
tilation and dexamethasone to decrease brain edema, 
she regained full consciousness. 

One day after intracerebral hemorrhage, she 
developed active pulmonary hemorrhage. She was 
diagnosed as having PTU-induced ANCA positive 
systemic vasculitis from evidence of crescentic glo­
merulonephritis, intracerebral hemorrhage and pulmo­
nary hemorrhage. Administration of cyclophospha­
mide was begun and plasmapheresis was perfonned 
thereafter but without response. Finally she died of 
uncontrolled infection with Pseudomonas septicemia 
on day 16 after admission. 

Patient 2, an 11-year-old girl with Graves' 
disease, had been treated with PTU for 2 years when 
she developed fever, arthralgia and papulovesicular 
skin lesions on her face, extremities and buttock. 
She still had a goiter of 3 x 3 em. She was clinically 
hyperthyroid. Her thyroid function tests revealed Ff 4 
3.5 ng/dl, T3 356 ng/dl and TSH < 0.005 mUlL. She 
had positive antithyroglobulin antibody of 1:160 and 
antithyroperoxidase antibody of 1 :400. Complete 
blood count revealed hemoglobin 10 g/dl, white cell 
count 5,700/f..ll (62% neutrophils) and reticulocyte 
count 0.9 per cent. Erythrocyte sedimentation rate 

Value 

6.2/19.2 
77.1 

4,270 
43/49/5/3 
337,000 

0.8 
151 
92/6 

Negative 
Negative 
Negative 

1:160 
36.2 
13.2 
10.8 

3+ protein, marked 
positive blood, rbc 

> 50/hpf, granular casts 
2,160 

Reference value 

11.5-15.5/35-45 
77-95 

4,500-13,500 
54-62/25-33/3-7/1-3 

150,000-400,000 
0.5-1.5 

0-10 
5-18/0.3-0.7 

Negative 
Negative 
Negative 
< 1:20 
30-38 
12-14 
9-11 

Negative for protein, 
blood, casts 

50-80 

was 75 mm!h. ANCA was positive with perinuclear 
staining of titer more than 1:320. Other immunologic 
testings which included fluorescence antinuclear anti­
bodies (FANA) and antiDNA were negative. Urina­
lysis was nonnal. Skin biopsy showed leukocyto­
clastic vasculitis. The patient responded to supportive 
treatment which included discontinuation of PTU and 
analgesic. Thus, her hyperthyroidism was controlled 
with methimazole (MMI). 

Graves' disease in this patient subsequently 
responded well to block-and-replace regimen, MMI 
and L-thyroxine. The patient achieved euthyroid soon 
after treatment. She has not had clinical signs and 
symptoms of vasculitis despite persistently high titer 
of p-ANCA more than 1:320 at 5, 10, 13 and 17 
months after discontinuation of PTU. 

DISCUSSION 
Drug-induced vasculitis is a well-docu­

mented, but relatively rare side effect of certain drugs 
such as hydralazine, allopurinol, chlorpromazine, 
sulfasalazine and thionamides. MMI and PTU are 
thionamides which commonly are prescribed for the 
treatment of hyperthyroidism. 

Antithyroid drug-induced ANCA-associated 
vasculitis was first reported in 1992(4), and more than 
30 cases have since been reported. Almost all these 
cases have been related to the administration of PTU. 
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Fig. 1. Clinical course of Patient 1, a percutaneous renal biopsy was performed on day 4 of admission. Then, 
pulse methylprednisolone (MP) was started, but without improvement. Subsequently, intracerebral 
hemorrhage (ICH) and pulmonary hemorrhage (PH) developed and did not respond to treatment 
with cyclophosphamide and plasmapheresis. 

Only 2 reported cases were related to MMI therapy 
(II, I5). Most of the cases were adults. Only 3 children 
have been reported(8,I4). 

PTU-induced ANCA-positive systemic vas­
culitis may cause a variety of constitutional symp­
toms including fever, myalgia, arthralgia and flu-like 
syndrome(5,6,8,10-13). Blood vessels in various 
organs may be involved. Kidney is the most com­
monly affected organ in about 60 per cent(6). The 
commonest renal lesion is necrotizing crescentic 
glomerulonephritis(6), but can vary from microscopic 
to gross hematuria or mild proteinuria to nephrotic 
range or pyuria. Skin involvement is also common. 
Leukocytoclastic vasculitis is the most common patho­
logy found06-18). Pulmonary involvement, both 
upper and lower respiratory tract diseases, include 

epistaxis09), rhinorrhea(19), nasal pain(20) and life­
threatening pulmonary hemorrhageO 0, 1I ,21). More­
over, anemia02), leukopenia(15), scleritis03), spleno­
megaly(5) and pachymeningitis(22) can be presented 
in this condition. 

Crescentic glomerulonephritis developed in 
the first patient after 3 years of PTU therapy. Her 
serologic evaluations did not indicate any other causes 
of rapidly progressive glomerulonephritis. However, 
she had p-ANCA positive with a titer of 1:I60, which 
is speculated to be involved in the pathogenesis of 
tissue injury(23). 

The pathogenesis of PTU-induced ANCA 
positivity is not clearly understood. PTU has been 
shown to accumulate in neutrophiJs(24), bind to 
myeloperoxidase, change its structure(25) and allow 
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initiation of autoantibody formation. Myeloperoxidase, 
released from neutrophils, converted PTU to cyto­
toxic or immunogenic products has been proposed to 
be the other possible mechanism(26-28). 

The first patient also developed presumably 
other severe vasculitic manifestations which included 
vesicular skin lesions consistent with subcomeal pus­
tular dermatitis, intracerebral hemorrhage and pulmo­
nary hemorrhage. Her intracerebral and pulmonary 
hemorrhage could not be explained by any other causes 
of bleeding such as hypertension, coagulopathy or 
thrombocytopenia. Extent of systemic vasculitis in 
this patient was very severe and could not be con­
trolled despite treatment with immunosuppressive 
drugs and plasmapheresis. 

The possibility of PTU-induced ANCA­
positive vasculitis depends on duration of PTU treat­
ment, however, it may occur as early as 2 weeks or 
as late as 6 years after receiving PTU(4,5). Despite 
cessation of PTU, there have been reports of this con­
dition 2 weeks, 1 month and 5 months after PTU dis­
continuation(8, 10,29). ANCA positivity may persist 
and gradually decline to a low titer for a year(5,12). 

The second patient who experienced fever, 
arthralgia and leukocytoclastic vasculitis from PTU­
induced ANCA-associated vasculitis, had positive p-

ANCA titer more than 1:320 for at least 17 months 
after changing from PTU to MMI. 

Graves' disease per se may attribute to the 
occurrence of ANCA positivity because the disorder 
is among the autoimmune diseases and probably 
because antithyroperoxidase antibody may cross 
react with leukocyte myeloperoxidase(7,30). For 
these 2 patients, the authors did not obtain serum 
p-ANCA before initiation of PTU treatment. 

Overall, prognosis of this condition is good 
after withdrawal of PTU(6) except for life-threaten­
ing conditions for which immunosuppressive therapy 
such as glucocorticoids and/or cyclophosphamide 
and plasmapheresis should be considered. 

In conclusion, the authors reported 2 child­
hood cases of ANCA-associated systemic vasculitis, 
the first case presented as having severe systemic 
vasculitis leading to death despite intensive treat­
ment. The second case had mild vasculitis of skin and 
joints and had a good response to PTU discontinua­
tion, but she has had persistent ANCA positivity in a 
high titer for at least 17 months of follow-up period. 
Thus, patients who are treated with PTU can develop 
ANCA-positive vasculitis either a mild or severe 
form. Therefore, they should be carefully followed 
and monitored, not only their thyroid status but also 
the serious complications of PTU. 

(Received for publication on September 16, 2002) 
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