
Abstract A 14-year-old girl developed acute renal fail-
ure after 3 years therapy with propylthiouracil (PTU) for
Grave’s disease. Serologic evaluation showed antineutro-
phil cytoplasmic antibodies (ANCA) directed against
proteinase 3 and myeloperoxidase. Renal biopsy showed
a crescentic glomerulonephritis (GN) as well as evidence
of IgA nephropathy (IgAN). PTU was discontinued and
the patient was treated with prednisone and cyclophos-
phamide. ANCA became negative and renal function im-
proved, but did not normalize. A second biopsy showed
evidence of IgA nephropathy only. Propylthiouracil use
has been associated with ANCA positive pauci-immune
glomerulonephritis, but not with IgA nephropathy. An
overlap syndrome between IgAN and ANCA-positive
GN, however, has been described. This patient may have
had a preexisting IgAN, with acute pauci-immune GN
secondary to PTU, or this may be the first description of
an overlap syndrome of IgAN and ANCA vasculitis all
caused by PTU therapy.

Keywords IgA nephropathy · Antineutrophil 
cytoplasmic antibody · Crescentic glomerulonephritis ·
Propylthiouracil · Hyperthyroidism

Introduction

Propylthiouracil (PTU) is a thioureylene derivative com-
monly used to treat hyperthyroidism. Fever, arthralgia,
rash and granulocytopenia are the most common side ef-

fects; however, more serious complications such as hep-
atitis, vasculitis and a lupus-like syndrome may occur
[1]. Antineutrophil cytoplasmic antibody (ANCA)-posi-
tive glomerulonephritis (GN) with, or without, systemic
vasculitis has been well documented in association with
PTU in both children and adults [2–7]. Other renal pa-
thology including lupus nephritis [8], Wegener’s granu-
lomatosis [9], as well as acute and chronic interstitial ne-
phritis [10, 11] have also been associated with PTU use.

We report a case of a 14-year-old girl on PTU for
Graves’ disease who developed ANCA-positive glomer-
ulonephritis with evidence of IgA nephropathy.

Case report

Graves’ disease was diagnosed in an 11-year-old girl in 1995 after
a friend noticed a goiter. She was started on PTU and subsequent-
ly remained euthyroid on a stable dose of PTU.

In July 1998, at the age of 14 years, she developed a flu-like
illness with periorbital edema, initially thought to be due to an al-
lergic reaction. The flu-like illness resolved but she remained
edematous. In October 1998, she was seen by a pediatric endocri-
nologist at our institution for consideration of radioactive iodine
ablation therapy, due to the long duration of PTU therapy. At that
time the edema had worsened and she was noted to have hema-
turia and proteinuria and she was referred to renal clinic.

At the time of presentation (November 1998), she was pale
with a blood pressure of 132/71. She had mild facial fullness and
1+ pretibial edema bilaterally. ENT examination was normal and
there was no exophthalmos. She had a palpable, firm, non-tender
4×4-cm goiter. There was no rash, arthritis, scleritis or other signs
and symptoms of systemic vasculitis.

Laboratory investigations were as follows: Hg 73 g/l, WBC
3.18×109/l, platelets 284×109/l, Na+ 138 mmol/l, K+ 5.7 mmol/l,
Cl– 115 mmol/l, HCO3

– 20 mmol/l, urea 13.9 mmol/l, creatinine
247 µmol/l, phosphate 2.42 mmol/l, Ca2+ 1.97 mmol/l, and 
albumin 26 g/l. Urinalysis revealed: SpG 1.013, protein 5 g/l, 
14 WBC/hpf, >100 RBC/hpf, and urinary protein excretion 
7.94 g/24 h. Throat culture grew normal flora and ASOT was 
<25 IU/m. C3 was 1.53 g/l, C4 0.6 g/l, IgG 8.97 g/l, IgA 3.94 g/l,
IgM 2.57 g/l, TSH 7.77 mU/l, T4 77 nmol/l, and anti DS-DNA
positive. Anti-myeloperoxidase ANCA and anti-proteinase-3 ANCA
were both positive by enzyme immunoassay (the isotypes of these
antibodies were not determined).

A percutaneous renal biopsy showed mesangial matrix expan-
sion with segmental scarring. Fibrocellular crescents were present
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in 5 of 15 glomeruli and there was extensive focal tubular atrophy.
Segmental fibrinoid change was found in several glomeruli. Elec-
tron microscopy showed scattered mesangial and relatively small
subendothelial deposits. Immunofluorescence showed strong gran-
ular mesangial staining for IgA, as well as weaker staining for
IgG, IgM and C3. This was felt to be consistent with IgA nephrop-
athy; however, given the history of PTU therapy, and ANCA posi-
tivity, the segmental scarring and crescents were also considered
consistent with PTU-induced pauci-immune glomerulonephritis.

The patient was started on prednisone 20 mg 3 times daily, and
PTU was discontinued. Her creatinine peaked at 320 µmol/l and
subsequently fell to 191 µmol/l and her prednisone was decreased
to 60 mg every other day. In mid-December – her creatinine had
climbed again to 231 µmol/l and she was started on cyclophospha-
mide 100 mg daily. She was also treated with calcium carbonate
for hyperphosphatemia, propranolol and furosemide for hyperten-
sion and erythropoietin (EPO) for persistent anemia. At that time –
her ANCA remained positive despite discontinuation of PTU. Her
creatinine stabilized between 150 and 200 µmol/l and cyclophos-
phamide was tapered and finally discontinued in March 1999. By
this time – her ANCA had become negative.

A second renal biopsy was performed in April 1999 to help de-
cide on further management. It showed mesangial matrix expan-
sion and increased mesangial cellularity. No crescents were pres-
ent; however, 13 of 15 glomeruli showed segmental sclerosis.
Electron microscopy showed scattered small granular mesangial
deposits and occasional subendothelial electron-dense deposits.
Immunofluorescence again showed predominately IgA staining.
The biopsy was felt to be consistent with IgA nephropathy alone,
with no evidence of active necrotizing GN. The prednisone was
tapered and she was started on fish oil (Maxepa) and enalapril as
she remained proteinuric. Her Hg was 129 g/l and EPO was dis-
continued. Her Hg slowly decreased to 85 g/l by August 1999
when enalpril was discontinued.

When last seen in May 2001 – she was clinically well with 
a blood pressure of 113/70. Investigation revealed: creatinine 
161 µmol/l, urea 12.7 mmol/l, Hg 91 g/l and 24-h urine protein
3.64 g. There were no sediment abnormalities on urinalysis. She
remains on a tapering dose of prednisone (currently 3 mg every
other day), as well as fish oil (Proceba), calcium supplements, and
folic acid. More recently – she was started on L-thyroxine because
of a rise in her TSH and a drop in free T4. EPO was restarted as
her Hg plateaued at 90 g/l and extensive hematological investiga-
tions did not reveal any cause for her anemia apart from her renal
insufficiency.

Discussion

ANCA are autoantibodies directed against constituents
of neutrophil primary granules. They are serologic mark-
ers of a variety of systemic vasculitides including Wege-
ner’s granulomatosis (WG), microscopic polyarteritis
and pauci-immune necrotizing and crescentic glomerulo-
nephritis. ANCA are classified as cytoplasmic (C-
ANCA) or perinuclear (P-ANCA) based on their appear-
ance on indirect immunofluorescence microscopy [12].
C-ANCA is commonly associated with WG, whereas 
P-ANCA is more frequently found in pauci-immune ne-
crotizing, crescentic glomerulonephritis and microscopic
polyarteritis. The most common antigen for C-ANCA
has been identified as proteinase 3. P-ANCA have been
reported to be directed against a number of antigens in-
cluding myeloperoxidase (MPO), human-leukocyte elas-
tase, and lactoferrin. Eighty to 90% of P-ANCA in pa-
tients with systemic vasculitis, pauci-immune necrotiz-
ing and crescentic glomerulonephritis are directed

against MPO [2,12,13]. Most ANCA are of the IgG sub-
type, although IgM and IgA ANCA have also been de-
scribed [13].

ANCA-positive vasculitis is a rare but well recog-
nized complication of PTU therapy. Both C-ANCA and
P-ANCA-related disease has been described. Most pa-
tients present with systemic symptoms including fever,
fatigue, arthritis, scleritis and rash. Nephritis, with or
without systemic involvement, is present in about two-
thirds of patients [7]. Respiratory involvement, including
alveolar hemorrhage and classic WG, has also been re-
ported [9, 14]. Duration of therapy prior to onset of
symptoms ranges from weeks to years [2–7]. Crescentic
or necrotizing GN is similar to that seen in non-drug-in-
duced ANCA disease. Mesangial proliferation is also oc-
casionally seen and immunofluorescence is uniformly
negative or pauci-immune. Mild cases are treated with
cessation of PTU. When more significant disease, such
as crescentic GN, is present – steroids and/or cyclophos-
phamide have been used. Renal function usually im-
proves and ANCA levels decrease or disappear; howev-
er, patients with crescents at presentation are at high risk
of developing chronic renal failure [7].

The mechanisms of ANCA production and vasculitis
in PTU therapy remain unclear. Metabolites of the drug
may compete with thymidine triphosphate as a substrate,
therefore inhibiting synthesis of DNA in peripheral
blood lymphocytes and producing abnormal immune
regulation. Alternatively, drug metabolites may bind to
cellular macromolecules on neutrophils, serving as a
hapten for antibody production [1]. Kitahara proposed
that during PTU therapy – if neutrophils are activated by
infection, a large quantity of MPO is released from neu-
trophils, transforming the drug into free radicals, result-
ing in endothelial injury [4].

Other renal pathologies including lupus nephritis,
acute interstitial nephritis and chronic interstitial nephri-
tis have also been reported in association with PTU ther-
apy [8, 10, 11]. IgA nephropathy (IgAN), however, has
never been described.

IgAN is the most common cause of glomerulonephri-
tis in the world [15]. It most commonly presents with in-
termittent microscopic or gross hematuria. Between 15%
and 35% of patients develop chronic renal failure, usual-
ly after many years. Acute renal failure occurs in less
than 10% of patients, a small percentage of whom are
found to have crescentic GN and a rapidly downhill
course. These patients present in a similar manner to our
case, with proteinuria, gross hematuria and/or hyperten-
sion [15–17].

Although ANCA is not commonly associated with
IgAN, several researchers have reported IgA ANCA in
HSP, a systemic vasculitis with identical renal pathology,
and less commonly in IgAN [18–20]. The significance of
IgA ANCA in HSP and IgAN, however, is controversial.
Robson et al. [13] assessed the sera of 19 patients with
active HSP or a history of HSP and all were negative for
IgA ANCA by immunofluorescence. They suggested that
positive results reported using an enzyme immunoassay
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technique may be false positives due to the presence of
contaminants in neutrophil extracts. Both Sinico and
Saulsbury and colleagues have suggested that IgA rheu-
matoid factor, which may be present in the serum of pa-
tients with IgAN and HSP, may produce false positive re-
sults for IgA ANCA. They showed that extraction of IgA
RF reduces IgA ANCA titers [21, 22]. Advocates of IgA
ANCA in IgAN and HSP have found the ANCA to be di-
rected against a novel 51-kDa protein [19]. In our patient
ANCA specificity was directed against MPO and PR3.

More recently, IgG ANCA against MPO or PR3 have
been reported in association with IgAN. Ramirez et al.
[23] described a child with proven IgAN who later pre-
sented with an acute deterioration in renal function. 
Biopsy at that time showed crescentic GN and the pa-
tient’s serum contained anti-MPO ANCA. Similarly, 
Allmaras et al. [24] described three adults with rapidly
progressive IgAN who were found to have anti-MPO an-
tibodies. Richer et al. [25] described adults with micro-
scopic polyangitis and Churg-Strauss syndrome, respec-
tively, who had MPO-ANCA and IgA deposits on renal
biopsy. IgAN in association with C-ANCA and clinical
evidence of WG have also been described [26, 27].
These cases may represent the coincidental presence of
two diseases, or an overlap syndrome between rapidly
progressive IgAN and ANCA-related vasculitis [24].
These patients may benefit more from immunosuppres-
sion than those with IgAN without ANCA [23].

The patient described in this report had ANCA-posi-
tive crescentic GN consistent with PTU-related disease
on initial presentation. IgA deposits were found on biop-
sy, a finding not previously described in association with
PTU use. Discontinuation of PTU and treatment with
prednisone and cyclophosphamide was associated with
an improvement in her renal function. Her ANCA has
become negative. She continues, however, to have renal
insufficiency, and a subsequent biopsy, although im-
proved, remains consistent with IgA nephropathy.

There are several possibilities, which may explain the
presentation and natural history of this patient’s kidney
disease:

1. She may have had previously unrecognized IgAN un-
related to PTU with her acute presentation being
ANCA-positive GN secondary to PTU therapy. We
were unable to find evidence of a urinalysis having
been performed prior to her presentation with acute
nephritis. Her urea and creatinine were tested in 1996
and were normal.

2. She may have presented with the overlap syndrome of
IgAN with positive ANCA, with PTU having no role
in inducing ANCA positivity. However, the presence
of ANCA of different specificity is unusual in prima-
ry ANCA disease, but common in drug – induced
ANCA [2, 12, 14]. The presence of both PR3-ANCA
and MPO-ANCA makes it more likely that PTU had a
role in inducing ANCA positivity in this patient.

3. She may have had rapidly progressive IgAN only and
PTU – induced ANCA as an incidental finding not re-

lated to her renal pathology. The presence of ANCA
without vasculitis in patients on PTU has not been
well described. Dolman et al. [2] tested seven patients
on PTU with no evidence of vasculitis, none of whom
were ANCA positive. In contrast, Sato et al. report a
high incidence of MPO-ANCA in children on PTU
with no evidence of vasculitis [28]. In our case, clini-
cal improvement was associated with disappearance
of ANCA, suggesting that ANCA was related to the
pathogenesis of her renal disease.

4. This may be the first description of an overlap syn-
drome of IgAN and ANCA vasculitis all caused by
propythiouracil therapy.

Given the high prevalence of IgAN, and its often indo-
lent course, we believe a preexisting IgAN, with acute
pauci-immune GN secondary to PTU, is the most likely
in this case. If the overlap syndrome between ANCA re-
lated vasculitis and IgAN now described by several inves-
igators [23–25] does exist, it is possible that, like other
ANCA-related diseases, this overlap syndrome may be
caused by propylthiouracil therapy.

References

1. Wing SS, Fantus IG (1987) Adverse immunologic effects of
antithyroid drugs. CMAJ 136:121–127

2. Dolman KM, Gans ROB, Vervaat TJ, Zevenbergen G, 
Maingay D, Nikkels RE, Donker AJM, Kr von dem Borne
AEG, Goldschmeding R (1993) Vasculitis and antineutrophil
cytoplasmic autoantibodies associated with propylthiouracil
therapy. Lancet 342:651–652

3. Kudoh Y, Kuroda S, Shimamoto K, Iimura O (1997) Propyl-
thiouracil-induced rapidly progressive glomerulonephritis as-
sociated with antineutrophil cytoplasmic autoantibodies. Clin
Nephrol 48:41–43

4. Kitahara T, Hiromura K, Maezawa A, Ono K, Narahara N,
Yano S, Naruse T, Takenouchi K, Yasumoto Y (1997) Case of
propylthiouracil-induced vasculitis associated with anti-neu-
trophil cytoplasmic antibody (ANCA); review of literature.
Clin Nephrol 47:336–340

5. Fujieda M, Nagata M, Akioka Y, Hattori M, Kawaguchi H, Ito
K (1998) Antineutrophil cytoplasmic antibody-positive cres-
centic glomerulonephritis associated with propylthiouracil
therapy. Acta Paediatr Jpn 40:286–289

6. Vogt BA, Kim Y, Jennette JC, Falk RJ, Burke BA, Sinaiko A
(1994) Antineutrophil cytoplasmic autoantibody-positive cres-
centic glomerulonephritis as a complication of treatment with
propylthiouracil in children. J Pediatr 124:986–988

7. Gunton JE, Stiel J, Caterson RJ, McElduff A (1999) Anti-thy-
roid drugs and antineutrophil cytoplasmic antibody positive
vasculitis. A case report and review of the literature. J Clin
Endocrinol Metab 84:13–16

8. Prasad GVR, Bastacky S, Johnson JP (1997) Propylthiouracil-
induced diffuse proliferative lupus nephritis: review of immu-
nological complications. J Am Soc Nephrol 8:1205–1210

9. Pillinger M, Staud R (1998) Wegener’s granulomatosis in a
patient receiving propylthiouracil for Grave’s disease. Semin
Arthritis Rheum 28:124–129

10. Fang JT, Huang CC (1998) Propylthiouracil-induced acute in-
terstitial nephritis with acute renal failure requiring haemodial-
ysis: successful therapy with steroids. Nephrol Dial Transplant
13:757–758

11. Nakahama H, Nakamura H, Kitada O, Sugita M (1999) Chron-
ic drug-induced tubulointerstitial nephritis with renal failure
associated with propylthiouracil therapy. Nephrol Dial Trans-
plant 14:1263–1265

259



12. Jennette JC, Falk RJ (1990) Antineutrophil cytoplasmic auto-
antibodies and associated diseases: a review. Am J Kidney Dis
15:517–529

13. Robson WLM, Leung AKC, Woodman RC (1994) The ab-
sence of anti-neutrophil cytoplasmic antibodies in patients
with Henoch-Schönlein purpura. Pediatr Nephrol 8:295–298

14. Romas E, Henderson DRF, Kirkham BW (1995) Propylthiou-
racil therapy: an unusual cause of antineutrophil cytoplasmic
antibody associated alveolar hemorrhage. J Rheumatol 22:803

15. Galla JH (1995) IgA nephropathy. Kidney Int 47:377–387
16. Welch TR, McAdams AJ, Berry A (1988) Rapidly progressive

IgA nephropathy. Am J Dis Child 142:789–793
17. Packham DK, Hewitson TD, Yan HD, Elliot CE, Nicholls K,

Becker GJ (1994) Acute renal failure in IgA nephropathy. Clin
Nephrol 42:349–353

18. Wall Bake AWL van den, Lobatto S, Jonges L, Daha MR, 
Es LA van (1987) IgA antibodies directed against cytoplasmic
antigens of polymorphonuclear leukocytes in patients with
Henoch-Schönlein purpura. Adv Exp Med Biol 216:1593–1598

19. Ronda N, Esnault VLM, Layward L, Sepe V, Allen A, Feehally
J, Lockwood CM (1994) Antineutrophil cytoplasm antibodies
(ANCA) of IgA isotype in adult Henoch-Schönlein purpura.
Clin Exp Immunol 1994:49–55

20. Esnault VLM, Ronda N, Fayne DRW, Lockwood CM (1993)
Association of ANCA isotype and affinity with disease ex-
pression. J Autoimmun 6:197–205

21. Sinico RA, Tadros M, Radice A, Pozzi C, Quarenghi M, 
Comotti C, Gregorini G, Castiglione A, Arrigo G, D’Amico G
(1994) Lack of IgA antineutrophil cytoplasmic antibodies in
Henoch-Schönlein purpura and IgA nephropathy. Clin Immu-
nol Immunopathol 73:19–26

22. Saulsbury FT, Kirkpatrick PR, Bolton WK (1991) IgA anti-
neutrophil cytoplasmic antibody in Henoch-Schönlein purpu-
ra. Am J Nephrol 11:295–300

23. Ramirez SB, Rosen S, Niles J, Somers MJG (1998) IgG anti-
neutrophil cytoplasmic antibodies in IgA nephropathy: a clini-
cal variant? Am J Kidney Dis 31:341–344

24. Allmaras E, Nowack R, Andrassy K, Waldherr R, van der
Woude F, Ritz E (1997) Rapidly progressive IgA nephropathy
with anti-myeloperoxidase antibodies benefits from immuno-
suppression. Clin Nephrol 48:269–273

25. Richer C, Mouthon L, Cohen P, Buchet P, Royer I, Guettier C,
Guillevin L (1999) IgA glomerulonephritis associated with
microscopic polyangiitis of Churg-Strauss syndrome. Clin
Nephrol 52:47–50

26. Vrtovsnik F, Queffeulou G, Skhiri H, Nochy D, Walker F, 
Hayem G, Mignon F (1999) Simultaneous IgA nephropathy
and Wegener’s granulomatosis – overlap or coincidence (the
role of renal biopsy). Nephrol Dial Transplant 14:1266–1267

27. Rollino C, Mazzucco G, Basolo B, Beltrame G, Borca M,
Massara C, Quattrocchio G, Alfieri V, Pignataro A, Borsa S,
Quarello F (1999) cANCA positivity in a case of IgA glomer-
ulonephritis (IgAGN) with necrotizing lesions. Nephrol Dial
Transplant 14:797–798

28. Sato H, Hattori M, Fujieda M, Sugihara S, Inomata H, Hoshi
M, Miyamoto S (2000) High prevalence of antineutrophil cy-
toplasmic antibody positivity in childhood onset Graves’ dis-
ease treated with propylthiouracil. J Clin Endocrinol Metab
85:4270–4273

260


