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Cytoplasmic Antibodies Resulted

Microscopic Polyangiitis and

Pulmonary-Renal Syndrome

A Case Report and Literature Review
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Abstract

Propylthiouracil (PTU) is a thionamide used for hyperthyroidism. Numbers of PTU induced ad-
verse reactions such as leukopenia, rash, fever, arthritis, vasculitis, and lupus-like syndrome are re-
ported. In addition, antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis during PTU the-
rapy was reported. Pulmonary-renal syndrome is one infrequent but life-threatening presentation of
PTU-associated ANCA-positive vasculitis. We report a 45-year-old woman with pulmonary-renal syn-
drome presented as hemoptysis, normocytic anemia, and microscopic hematuria during the treatment
of Graves' disease with PTU. Her serum perinuclear-ANCA was positive and dysmorphic red blood
cells were found in urinalysis. After discontinuing PTU and starting immunosuppressive agent treat-
ment, the fever, hematuria, and pulmonary hemorrhage subsided but the p-ANCA was still present
several months later. ANCA-associated pulmonary-renal syndrome may be a complication of PTU the-
rapy. The proportion of ANCA-positive case increases with the prolongation of PTU therapy. In contrast,
there are rare reports of ANCA-associated vasculitis in the other thionamide i.e. carbimazole and me-
thimazole. Therefore, carbimazole or methimazole may be the drug of choice when long-term treat-
ment for hyperthyroidism is required.  ( J Intern Med Taiwan 2005; 16: 230-235 )
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Introduction
Propylthiouracil (PTU), a thionamide used for

hyperthyroidism, can cause a number of adverse rea-

ctions including leukopenia, rash, fever, arthritis,

vasculitis, and lupus-like syndrome. Recently, small

vessel vasculitis has been reported as a complication

of antineutrophil cytoplasmic antibody (ANCA)-as-

sociated vasculitis during PTU therapy. Pulmonary

capillaritis with diffuse alveolar hemorrhage and

crescentic glomerulonephritis are two infrequent but

life-threatening manifestations reported in recent ten

years 1,2. We present one case developing diffuse al-

veolar hemorrhage and microscopic hematuria when

treating Graves' disease with PTU. Pulmonary-renal

syndrome resulted by ANCA-positive microscopic

polyangiitis which was associated with PTU therapy

was diagnosed. We review the literature and discuss

about the relationship between PTU and ANCA-as-

sociated vasculitis.

Case Report
The 45-year-old woman was a patient with

Graves' disease with ophthalmopathy diagnosed in

August 2000. Carbimazole was prescribed initially

and stopped because of urticaria several months la-

ter. PTU, 100mg four times a day, was subscribed in-

stead and the dose of PTU was reduced to 50 mg twice

a day in June 2004. Thyroxine, 100mg per day, was

used during May 2001 to Apr 2004. Besides, 9mCi

I-131 was administered on Jan 2, 2004. The thyroid

function test revealed thyroid stimulating hormone

(TSH) <0.1 IU/mL (normal range <6.5 IU/mL),

triiodothyronine (T3) 91.3 ng/dL (normal range 80 to

200 ng/dL), and thyroxine (T4) 5.45 ng/dL (normal

range 4.5 to 12 ng/dL) in June 2004. She experienced

rhinorrhea, sore throat, low grade fever, myalgia and

arthralgia for one week in July 2004. High fever up

to 40 and hemoptysis developed later so she visi-

ted our hospital.

Physical examination revealed pulse rate 106

/min, blood pressure 121/61 mm Hg, respiration rate

18 /min, and body temperature 37.6 . The con-

junctiva was not pale, and bilateral exophthalmus

with lid lag was found. A grade I diffuse, elastic, and

non-tender goiter was noted. On auscultation, bila-

Fig.1.The chest roentgenography, PA view (A) and la-
teral view (B), revealed normal heart size, patchy
densities at right upper and left middle lung field,
linear atelectasis noted at left basal lung and blunt-
ed left C-P angle.  
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teral fine crackles were heard. There was no knock-

ing pain over bilateral costovertebral angles.

Hemogram showed hemoglobin 8.8 g/dL (normal

range 13.3 2 in adult female), mean cell volume of

erythrocyte 86.2 fL(normal range 89 10 fL), leuko-

cyte count 3.67 K/ L (normal range 7.5 3.5 K/ L)

with normal differential count, and platelet count 134

K/ L(normal range 220 100 K/ L). Biochemistry

included blood urea nitrogen 9.7 mg/dL, creatinine

0.6 mg/dL (normal range 0.6 to 1.3 mg/dL), and

C-reactive protein 8.00 mg/dL. Prothrombin time was

12.7 seconds, PT INR was 1.1, and partial thrombo-

plastin time was 47.4 seconds compared with PTT

cont. was 35.8 seconds. Urinalysis revealed no pro-

teinuria, no pyuria and red blood cell 40-50/HPF. Free

T4 was 0.55 ng/dL(normal range 0.6 to 1.75 ng/dL)

and hsTSH was 1.32 IU/mL (normal range 0.1 to

4.5). Chest roentgenography (Figure 1) revealed se-

gmental patchy haziness over the right upper and left

middle lung fields. Chest computed tomography

(Figure 2) revealed repeated inflammatory change

with fibrotic scar and newly developed consolidation

over the right upper lung and bilateral pulmonary

Fig.2.The chest high resolution computerized tomogra-
phy revealed 1. a large segmental consolidation
with air bronchogram at posterior aspect of RUL;
2. there are scattered ground glass opacities at
left upper lobe and bil. fibrotic bands.

patchy lesion, favored pulmonary hemorrhage.

Because of pneumonia and pulmonary tubercu-

losis could not be excluded, empirical antibiotics with

ampicillin/sulbactam, azithromycin was instituted.

Her fever subsided after administration of antibiotics

but the hemoptysis persisted. Sputum bacterial cul-

ture yielded Hemophilus parainfluenzae sensitive to

ampicillin/sulbactam. Urinary Legionella antigen

and serum Mycoplasma pneumoniae IgM antibody

were both negative. Sputum acid-fast stain and tu-

berculosis polymerase chain reaction were also neg-

ative.  Therefore, pulmonary hemorrhage other than

infection was highly suggested by the finding of chest

computerized tomography scan and microbiology re-

sults. Besides, microscopic hematuria with dysmor-

phic red blood cells disclosed glomerulopathy.

Pulmonary-renal syndrome was considered. Further

studies revealed noramal range C3 (115 mg/dL), C4

(19.3 mg/dL ), negative ANA & anti-DNA, equivo-

cal finding of antiphospholipid antibody (6.87

IU/mL), and  positive p-ANCA (>10 U/mL) but neg-

ative c-ANCA (< 7 U/mL).

The clinical manifestation of pulmonary symp-

toms, glomerulopathy-related microscopic hematuria

and the presence of p-ANCA lead to the diagnosis of

ANCA-related microscopic polyangiitis. Based on

the drug history, PTU is considered the trigger factor

for the production of p-ANCA in our patient as pre-

viously reported.

PTU was discontinued after admission, and im-

muno-modifying drug including glucocorticoid, cy-

clophosphamide, and hydroxychloroquine were in-

stituted. Her symptoms subsided after the treatment.

After discharge, another course of methylpred-

nisolone and cyclophosphamide pulse therapy was

continued. Her condition was stable under the treat-

ment with hydroxychloroquine ad low dose aspirin.

Discussion
In our patient, PTU was used with high dose (400

mg per day) for 3.5years due to refractory hyperthy-
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roidism. She developed alveolar hemorrhage and mi-

croscopic hematuria associated with p-ANCA during

PTU therapy. After withdrawal of PTU and adminis-

tration of immunosuppressive therapy, all symptoms

resolved, and the followed clinical course was satis-

factory.

The type of ANCA in almost all PTU-associat-

ed vasculitis was p-ANCA. P-ANCA-associated mi-

croscopic polyangiitis characterized by pauci-im-

mune necrotizing small vessel vasculitis without evi-

dence of necrotizing granulomatous inflammation

was found in our case. The prevalence of microsco-

pic polyangiitis is around 2.4 (0.9 to 5.3) per million

and the average age at onset is 53 year. Microscopic

polyangiitis has renal involvement in 90% of cases

accompanied by a variety of other organ involvement

and is the most common cause of the pulmonary-re-

nal syndrome3.

ANCA, in fact, can be identified by indirect im-

munofluorescence and ELISA techniques. Two classi-

cal patterns have been described by indirect im-

munofluorescence. One pattern is cytoplasmic fluores-

cence pattern (c-ANCA) and the other is perinuclear

pattern (p-ANCA), just positive in our case. By ELISA

method, c-ANCA usually reacts with proteinase 3,

whereas p-ANCA reacts not only with myeloperoxi-

dase but also with bacterial / permeability increasing

protein, cathepsin, and other myeloid protein that are

found within azurophilic or primary granules of poly-

mophonuclear leukocytes. Most laboratories usually

test for proteinase 3, and myeloperoxidase because

they have been related to vasculitis. This explains why

some patients are ANCA positive by indirect im-

munofluorescence but negative by ELISA.

The etiology of ANCA-positive vasculitis is un-

known, but it has been suggested that PTU may be

one etiologic factor 4.  Dolman et al first reported de-

tection of ANCA from six female patients who de-

veloped evidence of vasculitis during PTU treatment

of hyperthyroidism 5. Harper et al also reported a pa-

tient treated with PTU who developed an ANCA-po-

sitive vasculitis with glomerulonephritis and pul-

monary hemorrhage 2.  In addition, Harper et al re-

viewed 13 cases of ANCA-associated pauci-immune

glomerulonephritis associated with PTU, of which

two were in children 2. From the analysis, a female

predominance ( 69%) and a large age variation ( 11to

82 years ) were noted. The duration of PTU use in

these reports ranged from one week to 84 months.

Only two patients had deterioration of renal function.

Both patients were treated with prednisolone and di-

scontinuation of PTU.  But cyclophospamide was

only applied in one of them.

Among the reported cases and previous studies

in the literature, nearly 80% of p-ANCA positivity

occur in female patients, partly because female are

predominant in patients with hyperthyroidism, who

need PTU therapy. Age of ANCA-positive patient

distributes from children to elders but age 30 to 60

years seems predominant. Clinical manifestations

could be presented all over the body due to vasculi-

tis, include alveolar hemorrhage, renal insults such as

microscopic hematuria or proteinuria, serositis, cuta-

neous lesions, arthralgia and fever. The kind of vas-

culitis is concluded by serological ANCA tests and is

definitely diagnosed by pathology.  In addition to

PTU discontinuation, immunosuppressive drug in-

cluding corticosteroid and cyclophosphamide are the

mainstay of treatment currently.

In contrast, there are only seldom reports about

ANCA-associated vasculitis triggered by other kinds

of thionamide i.e. carbimazole and methimazole 6-8.

Sera et al analyzed 119 serum samples from 117

Japanese patients with Graves’ disease treated with

either PTU( n=56 ) or methimazole (n=21), as well

as untreated patients (n=42) 9.  Myeloperoxidase AN-

CA (MPO-ANCA) was negative in all patients trea-

ted with methimazole and untreated patients.

However, MPO-ANCA was detected in 37.5 % of pa-

tients treated with PTU. The proportion of patients

positive for MPO-ANCA increased with the prolon-

gation of PTU therapy but did not correlate with age,
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gender and positive anti-thyroperoxidase antibody.

Besides, radioactive iodine used in our patient was

not correlated with ANCA-autoimmunity and vas-

culitis in review literature.

In recent one large cross-sectional study, Harper

et al also found that the patients with Graves' disease

treated with PTU were more likely to be ANCA-

positive compared with those treated with carbima-

zole and normal controls (PTU 33.3%, carbimazole

15.9%, and controls 4.6%) 10. The above two studies

supported that the development of ANCA was asso-

ciated with PTU usage to a greater extent than car-

bimazole or methimazole usage.

In addition to the Western and Japanese data,

Huang et al set a retrospective study in Taiwanese,

and found that 31.9% of patients with Graves' disease

treated with PTU were seropositive for p-ANCA,

while 23.4% were seropositive for MPO-ANCA 11. In

contrast, only 7.1% of age-matched patients treated

with methimazole were positive for p-ANCA, and

2.4% were positive for MPO-ANCA. The average du-

ration of  PTU treatment in p-ANCA-positive patients

ranged from 4.0 3.6 years to 7.9 10.2 years in

the English literature. The Taiwanese data showed a

slightly shorter duration of PTU treatment (32.9 ±

16.3 months). Compared with p-ANCA-negative pa-

tients (19.6 12.1 months), the increase of positive

proportion was associated with the prolongation of

PTU therapy.

The pathophysiology of PTU-induced ANCA

autoimmunity is still unclear. PTU may act as a hap-

ten-binding factor altering MPO configuration and

thereby promote the development of autoantibodies

in susceptible individuals 12.  PTU has been shown to

accumulate in neutrophils and is oxidized by MPO

and hydrogen peroxide to the reactive intermediate

propyluracil 2-sulphonate, which is binding to self-

peptides induces T cell sensitization13.  These metabo-

lites also have cytotoxic activity, leading to cell death

and abnormal degradation of self-material, as well as

production of autoantibodies 14,15.  Alternatively, PTU

may bind to MPO, changing the heme structure of the

enzyme, which may then act as an antigen 15.  There

is no report of carbimazole accumulating in neu-

trophils or acting as a hapten.

In conclusion, ANCA-related pulmonary-renal

syndrome may be a newly described complication

of PTU therapy. The reviewed literature disclosed

p-ANCA was positive in almost all PTU-associated

vasculitis. The duration of PTU therapy is the criti-

cal factor in developing ANCA-related vasculitis but

not age, gender and positive anti-thyroperoxidase an-

tibody. Moreover, ANCA-related vasculitis are rare

reported in the other thionamide i.e. carbimazole and

methimazole. In concern for the association of AN-

CA positivity or even vasculitis with PTU, carbima-

zole or methimazole may be the drug of choice when

long-term treatment for hyperthyroidism is required.
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