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Red Eye Followed by Pulmonary Hemorrhage: 
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	 Patient:	 Female, 34-year-old
	 Final Diagnosis:	 Vascuitis
	 Symptoms:	 Hemoptysis
	 Medication:	 —
	 Clinical Procedure:	 —
	 Specialty:	 Rheumatology

	 Objective:	 Rare disease
	 Background:	 Drug-induced anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) should be suspected in 

patients on certain medications who present with inflammatory ocular, constitutional, pulmonary, and/or re-
nal manifestations. Here, we present a case of propylthiouracil (PTU)-induced AAV presenting initially with red 
eye, and review important diagnostic and management considerations for this uncommon disorder.

	 Case Report:	 A 34-year-old woman with hyperthyroidism taking PTU presented with red eye, later followed by fevers and 
hemoptysis. She was found to have episcleritis, diffuse alveolar hemorrhage, and microhematuria. The infec-
tious diseases workup was unrevealing. Laboratory evaluations were notable for a high-titer perinuclear ANCA 
and elevated anti-myeloperoxidase antibodies. Renal function was normal. She was ultimately diagnosed with 
PTU-induced AAV. PTU was promptly discontinued and she was treated with pulse-dose methylprednisolone 
for 3 days, followed by prednisone 60 mg daily. A kidney biopsy revealed pauci-immune focal segmental nec-
rotizing and crescentic glomerulonephritis. Given an allergy to methimazole, she underwent thyroidectomy and 
was ultimately treated with rituximab. Her steroid doses are progressively being tapered and she has complete 
resolution of symptoms.

	 Conclusions:	 PTU-induced AAV is a rare and serious condition. Our patient presented with ocular symptoms prior to more 
commonly recognized pulmonary and renal manifestations. Patients may have favorable outcomes if PTU is 
discontinued promptly, but patients with vital-organ involvement may require treatment with steroids and may 
need additional immunosuppression.
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Background

Vasculitis is characterized by inflammation in blood vessel 
walls that can cause damage to visceral organs, which may 
occur via ischemia or necrosis [1]. It is often challenging to 
diagnose vasculitis, since it may present with a wide variety 
of symptoms that can potentially affect any organ system. 
Vasculitis can have numerous presentations, including consti-
tutional symptoms such as fever, arthralgias, and myalgias, as 
well as various organ manifestations affecting the eyes, skin, 
nervous system, heart, lungs, gastrointestinal tract, and kid-
neys [2]. Vasculitis can be classified by size of affected ves-
sels, as well as by primary versus secondary cause. In vascu-
litis patients, it is estimated that 90% of c-ANCA is directed 
against proteinase 3 (PR3), while 80-90% of p-ANCA is direct-
ed against myeloperoxidase (MPO) [3]. An important subtype 
of secondary vasculitis is drug-induced vasculitis, which is of-
ten an ANCA-associated necrotizing small-vessel vasculitis [2]. 
Drugs that may be associated with ANCA-associated vasculi-
tis (AAV) include hydralazine, minocycline, ciprofloxacin, phe-
nytoin, levamisole-adulterated cocaine, and propylthiouracil 
(PTU) [4]. We describe a patient taking PTU for hyperthyroid-
ism who presented initially with episcleritis, prior to a pul-
monary-renal syndrome that was diagnosed as PTU-induced 
vasculitis. Our case highlights the importance of prompt rec-
ognition of PTU-induced vasculitis presenting initially with 
ocular symptoms, cessation of the offending agent, immuno-
suppressive treatment, and appropriate treatment of the un-
derlying thyroid disease.

Case Report

A 34-year-old woman with a history of Grave’s hyperthyroid-
ism maintained on PTU for 2 years presented to the Emergency 
Department with irritated bilateral red eyes for 3 weeks. She 
denied any visual change or eye discharge. She also reported 
sneezing and coughing, and denied myalgias, arthralgias, fe-
ver, or fatigue. Her ocular symptoms were initially attributed 
to allergic conjunctivitis, but as they did not improve, she was 
given a trial of besifloxacin eye drops. A chest X-ray showed a 
patchy right lower-lobe airspace opacity with air bronchograms 
(Figure 1). At that time, she was diagnosed with community-
acquired pneumonia and discharged with a course of oral le-
vofloxacin. As an outpatient, she was subsequently evaluated 
by ophthalmology and diagnosed with episcleritis.

One month later, she presented to the hospital with hemop-
tysis for 2 weeks, coughing up 20–30 mL of coagulated blood 
with each episode. At that time, she also reported fevers with 
a maximum temperature of 38°C, fatigue, arthralgias, and my-
algias. She denied decreased urine output, rash, hematuria, or 
hematochezia. Upon hospital admission, she was found to have 

severe anemia, with a hemoglobin of 6.1 g/dL, for which she 
was transfused with 2 units of packed red blood cells (Table 1). 
A CT angiogram on admission showed symmetric ground-glass 
opacities in the lungs, suggestive of pulmonary hemorrhage 
(Figure 2). Her respiratory status remained stable, with a re-
spiratory rate of 14 breaths per minute and oxygen satura-
tion levels of 97% on room air. An infectious diseases workup 
was negative, including blood and sputum cultures, fungal se-
rologies, and testing for influenza and tuberculosis. Serologic 
evaluation revealed a negative antinuclear antibody (ANA), 
but a positive p-ANCA with a titer of 1: 5120. The anti-myelo-
peroxidase (MPO) level was 168 AU/ml (normal 0–19 AU/mL), 
and the anti-proteinase 3 (PR3) level was undetectable. Anti-
glomerular basement membrane antibody was not detected. 
Anti-double-stranded DNA and anti-histone antibodies were 
not detected. Renal function was normal, but urinalysis re-
vealed red blood cells too numerous to count, 15–20 white 
blood cells, and 3–5 hyaline casts. A kidney biopsy was per-
formed, which revealed a pauci-immune focal segmental nec-
rotizing and crescentic glomerulonephritis (Figure 3).

Since our patient previously had an urticarial reaction with me-
thimazole, she was treated with potassium iodine (SSKI) and 
cholestyramine in addition to pulse-dose steroids. While her 
PTU was being held, she was given cholestyramine to increase 
thyroid hormone excretion via the enterohepatic circulation, 
and SSKI to block iodine uptake by the thyroid gland to mini-
mize thyroid hormone production. Due to our patient’s intol-
erance of thionamides, she required a more permanent treat-
ment for Grave’s disease, with either radioactive iodine (RAI) 
ablation or thyroidectomy. Total thyroidectomy was favored 
due to the risk for development of Grave’s ophthalmopathy 
with RAI ablation, and concern for abiding by radiation pre-
cautions with young children in the home [5]. She ultimately 

Figure 1. �Chest X-ray on initial presentation, revealing a patchy 
right lower-lobe opacity with air bronchograms, 
consistent with pneumonia.
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underwent total thyroidectomy and was later discharged to 
home on prednisone 60 mg daily, levothyroxine 125 mcg daily, 
and calcium carbonate with vitamin D supplements.

The patient was unfortunately lost to rheumatologic follow-up 
for 4 months. During that time, she continued taking predni-
sone 60 mg daily, although the steroid taper would have ideal-
ly been started sooner. Treatment with 2 doses of intravenous 
rituximab 1000 mg given 2 weeks apart was ultimately admin-
istered as an outpatient, and she is presently undergoing ste-
roid taper. She remains with full resolution of symptoms, and 

her most recent p-ANCA titer had decreased to 1: 160, with the 
anti-MPO level decreased to 67 AU/ml (normal 0–19 AU/mL).

Discussion

Our patient initially presented with red eye, followed by infil-
trate on chest X-ray. The main diagnostic consideration for her 
lung infiltrate at that time was community-acquired pneumonia. 

Figure 2. �CT angiogram demonstrating symmetrical patchy 
ground-glass opacification, attributed to diffuse 
alveolar hemorrhage in this specific clinical context.

Figure 3. �Renal biopsy demonstrating a representative necrotic 
and crescentic glomerulus.

Laboratory measure Admission values Baseline values Reference range/units

Sodium 139 mmol/L 137 mmol/L 136–145 mmol/L

Potassium 3.9 mmol/L 4.3 mmol/L 3.5–5.5 mmol/L

Chloride 103 mmol/L 104 mmol/L 96–110 mmol/L

Bicarbonate 27 mmol/L 27 mmol/L 24–31 mmol/L

Blood urea nitrogen 9 mg/dL 10 mg/dL 5–25 mg/dL

Creatinine 0.76 mg/dL 0.45 mg/dL 0.61–1.24 mg/dL

Glomerular filtration rate >60 mL/min >60 mL/min >60 mL/min

Hemoglobin 6.1 gm/dL 12.2 gm/dL 13.2–17.5 gm/dL

Hematocrit 20.0% 36.9% 40.0–53.0%

White blood cell (WBC) count 9.9 K/uL 7.2 K/uL 4.5–11.0 K/uL

WBC differential Normal Normal Normal 

Platelets 492 K/uL 287 K/uL 140–450 K/uL

ESR 111 mm/h N/A 0–20 mm/h

CRP 12.05 mg/dL N/A 0–0.744 mg/dL

TSH 0.022 iU/mL 0.329 iU/mL 0.3–4.5 iU/mL

Free T4 0.93 ng/dL 1.0 ng/dL 0.5–1.6 ng/dL

LDH 190 iU/L N/A 91–200 iU/L

Table 1. Laboratory evaluations. Baseline laboratory values are from 2 months prior to admission.
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She ultimately failed empiric antibiotic treatment for pneumo-
nia and developed hemoptysis. At that point, an autoimmune 
process was considered. The differential diagnosis for episcle-
ritis is broad, with approximately 20% to 30% of cases being 
idiopathic [6]. Autoimmune diseases, such as systemic lupus 
erythematosus (SLE), rheumatoid arthritis (RA), Crohn’s dis-
ease, and vasculitis, may also cause episcleritis. Systemic vas-
cular diseases and infections such as hepatitis, syphilis, and 
Lyme disease are other possible causes of episcleritis [6]. Her 
serologic workup, including serologies for infections, SLE, and 
RA, were negative. In the setting of microscopic hematuria, he-
moptysis, and a high-titer p-ANCA with anti-myeloperoxidase 
antibodies, a diagnosis of AAV (specifically, PTU-induced AAV) 
was strongly suspected. Patients with PTU-induced vasculi-
tis typically have p-ANCA rather than c-ANCA, although they 
can have a mixed picture with both p-ANCA and c-ANCA [6].

The pathophysiology of PTU-induced AAV is not entirely clear. 
One theory is that when PTU binds to MPO, it changes its 
structure and antigenicity, thus potentially triggering PTU-
induced AAV [7]. PTU-induced AAV may develop after initiat-
ing PTU treatment or may develop after being on PTU for mul-
tiple years [8]. In patients with PTU-induced vasculitis, renal 
involvement is most common, affecting an estimated 72% of 
patients, and the pulmonary system is affected in approximate-
ly 26% of patients [9]. In patients with pulmonary manifesta-
tions, pulmonary hemorrhage is the most common manifesta-
tion, which can present as cough, dyspnea, or hemoptysis [10]. 
Other reported pulmonary sequelae include acute respirato-
ry distress syndrome, hilar lymphadenopathy, and pulmonary 
infiltrates [11]. Fever and arthralgias are also common, and 
some patients present with isolated cutaneous findings [12].

Our patient had multiple symptoms of PTU-induced vasculi-
tis. She initially presented with episcleritis, followed by pul-
monary hemorrhage and microscopic hematuria. Data from 2 
large randomized controlled trials of AAV demonstrated that 
17.0% of patients initially presented with ocular involvement. 
Conjunctivitis and episcleritis were most common, while uveitis 
and retinal involvement were the rarest. Other ocular findings 
in AAV include proptosis, scleritis, and retinal hemorrhage [13]. 
We found 1 report of a 14-year-old girl who was diagnosed 
with PTU-induced AAV in the setting of anemia, followed by 
fever, arthritis, and episcleritis [14]. To the best of our knowl-
edge, the present report is the first to describe a patient with 
PTU-induced AAV presenting initially with episcleritis.

PTU has many well-known adverse effects, ranging from rash 
to hepatotoxicity [12]. Importantly, PTU can cause drug-induced 
lupus (DIL), as well as AAV, as seen in our patient. Clinically, pa-
tients with DIL usually have more musculoskeletal and gastro-
intestinal symptoms. With PTU-induced DIL, ANA, anti-double-
stranded DNA, and anti-histone antibodies may be positive, 

with accompanying low complement levels. Our patient did 
not have serologies consistent with DIL.

There are no formal guidelines for the treatment of PTU-
induced AAV. PTU-induced AAV has classically been treated 
similarly to primary AAV with cyclophosphamide, rituximab, 
or, in some cases, plasmapheresis, if clinically indicated [15]. 
Patients who have no vital-organ involvement may be treat-
ed with withdrawal of the causative agent alone and moni-
tored [2]. Those who have vital-organ involvement (e.g., renal 
or pulmonary involvement) are treated with pulse-dose, fol-
lowed by oral steroids [1]. Patients with severe organ involve-
ment, such as necrotizing glomerulonephritis and diffuse al-
veolar hemorrhage, often require treatment with pulse-dose 
steroids and another immunosuppressive agent such as cy-
clophosphamide or rituximab. The RAVE trial suggests that 
rituximab is non-inferior to cyclophosphamide in inducing re-
mission in patients with primary AAV [16]. Some small ret-
rospective studies have suggested that plasmapheresis can 
benefit patients with massive pulmonary hemorrhage [17]. 
However, given our patient’s prompt favorable response to 
PTU discontinuation and pulse-dose steroids, treatment with 
plasmapheresis was not deemed necessary. Of note, a recent 
randomized controlled trial with 352 patients comparing plas-
mapheresis with steroids to steroids alone for the treatment 
of AAV did not show a decrease in mortality or development 
of end-stage renal disease [18].

Patients with drug-induced vasculitis (DIV) tend to have better 
outcomes than those with primary AAV. A 2008 study by Gao 
et al. reviewed 15 patients with PTU-induced vasculitis, and 
all but 2 patients went into clinical remission [1]. Prior to use 
of immunosuppressive agents, primary AAV had a morbidity 
rate of 93% [19], while fatalities are considered rare for DIV if 
the offending agent is discontinued [1,19]. Additionally, prima-
ry AAV has a higher recurrence rate, estimated at 11–57% [1]. 
This has been attributed to the fact that DIV has a pathophys-
iologic trigger that can be removed [20]. Many patients with 
DIV improve and achieve remission simply with the cessation 
of the offending drug, whereas patients with primary AAV still 
require induction and maintenance treatment [19]. However, 
not all patients with DIV have complete resolution of symp-
toms with cessation of the offending agent. For instance, in 
a case series of 19 patients with PTU-induced AAV, 1 of 4 pa-
tients not treated with immunosuppressive agents had pro-
gression to end-stage renal disease [21]. It is unclear wheth-
er patients with DIV need maintenance therapy, but they are 
often given immunosuppressive therapy for 6-12 months [1]. 
Since our patient presented with diffuse alveolar hemorrhage 
and glomerulonephritis, despite improvement with PTU with-
drawal and steroid treatment, the clinical decision was made 
to treat with rituximab to minimize risk of recurrence.
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Conclusions

In this case report we describe a patient with PTU-induced 
AAV who initially presented with ocular symptoms, which are 
less common as the initial presentation of AAV and drug-in-
duced AAV. If the suspicion for drug-induced AAV is high, it 
is important to promptly discontinue the offending medica-
tion and confirm the diagnosis. Treatment with high-dose 
steroids and, possibly, additional immunosuppressive agents 
may be considered, especially if there is involvement of vital 
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