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Abstract

While methimazole (MMI) is the first line treatment for hyperthyroid-
ism, this medication is not devoid of adverse effects. In this article, 
we present a 70-year-old male who admitted the hospital with right 
lower extremity pain and rash. The patient was recently treated with 
MMI for hyperthyroidism. Imaging studies revealed bilateral renal 
and splenic infarcts along with thrombosis of popliteal artery. Labo-
ratory data revealed hematuria and proteinuria with positive (MPO), 
anti-proteinase-3 (PR3) and anti-cardiolipin IgG antibodies. Renal 
biopsy revealed pauci-immune glomerulonephritis and features with 
anti-phospholipid antibody syndrome (APS). MMI was discontinued 
and the patient was treated successfully with steroid therapy and anti-
coagulation with resolution of proteinuria, hematuria and normaliza-
tion of laboratory parameters. While MMI-induced pauci-immune 
glomerulonephritis has been previously reported, its association with 
APS has never been described before. Our case demonstrates that this 
rare diagnosis can be treated by early withdrawal of MMI and initia-
tion of steroids along with anticoagulation.
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Introduction

Pauci-immune crescentic glomerulonephritis (PICGN) is a form 

of rapidly progressive glomerulonephritis (RPGN) character-
ized by necrotizing features and absence or paucity of immune 
deposits [1]. Multiple medications have been reported to be 
associated with in literature review including propylthiouracil 
[2-6]. Methimazole (MMI)-induced pauci-immune crescentic 
glomerulonephritis has been reported rarely in the past [7, 8]; 
however, co-occurrence of catastrophic anti-phospholipid syn-
drome (APS) is a potentially life-threatening adverse effect that 
has never been reported with MMI. Understanding the possibil-
ity of MMI-induced PCIGN with APS is of utmost importance, 
as early withdrawal of MMI and administration of steroids with 
or without immunosuppressant improve prognosis and surviv-
al [2, 4, 9]. In this article, we present a case of biopsy-proven 
MMI-induced PICGN which also had features of APS.

Case Report

A 70-year-old Caucasian male underwent bio-prosthetic aor-
tic valve replacement (AVR). In the same hospitalization, he 
was diagnosed with hyperthyroidism and MMI 10 mg twice 
a day was initiated with subsequent successful maintenance 
of euthyroid status. Ten months after the AVR, he presented 
with fever, generalized fatigue and malaise. He was diagnosed 
with possible subacute endocarditis with streptococcus mutans 
bacteremia and started on appropriate intravenous antibiotic. 
Transesophageal echo was negative for vegetation. CT scan 
of the chest and abdomen showed wedge-shaped decreased at-
tenuation in the right kidney and spleen consistent with infarcts. 
Hypercoagulable workup was positive for anti-cardiolipin IgG 
antibody at a high titer of 124 (normal < 20) and APS was sus-
pected. The patient was discharged to rehab on ceftriaxone, 
gentamicin and enoxaparin. Ten days later, he presented with 
right lower extremity severe pain, rash and fever for 1 day. On 
physical examination, he was found to have significant tender-
ness in the right leg from knee and down as well as tender red 
and purple discolored spots on the skin that did not blanch. 
Vitals were unremarkable except for fever at 102.2 °F. Labo-
ratory data (Table 1) revealed normal leukocytes counts, low 
hemoglobin (8.5 gm/dL), normal platelet count, and blood urea 
nitrogen and serum creatinine. Inflammatory markers such as 
erythrocyte sedimentation rate (ESR) and C-reactive protein 
(CRP) were elevated (114 mm/first hour and 15.28, respective-
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Table 1.  Summary of Laboratory Results

Laboratory data Before steroids After steroids* 10 days after discharge 45 days after discharge
Serum chemistry profile
  Na (mmol/L) 132 134 137 139
  K (mmol/L) 4.0 4.4 5.0 4.3
  Cl (mmol/L) 98 99 100 97
  HCO3 (mmol/L) 25 26 31 29
  BUN (mg/dL) 17 31 32 20
  Creatinine (Cr) (mg/dL) 1.06 0.91 0.85 0.81
  eGFR > 60 > 60 102 90
Complete blood count
  Hemoglobin (12.0 - 17.5 gm/dL) 8.5 8.9 11.9
  MCV (80 - 100 fL) 86.1 87.6 90.3
  Hematocrit (36-53%) 26.0 28.2 36.7
  WBC (4.5 - 11.0 k/µL) 9.4 13.8 9.3
    Neutrophil (50-70%) 80.4 77.8 92.3
    Lymphocyte (25-43 %) 12.2 14.8 6.1
  Platelet (140 - 450 k/µL) 223 277 197
Urinalysis
  Specific gravity 1.022 1.013 1.015
  pH (4 - 8) 6.0 7.0 7.0
  WBC 3 - 5 0 - 2 0 - 4
  RBC 15 - 20 8 - 10 None
  Blood Large Small None
  Protein (mg/dl) 100 Negative Negative
  Cast 0 - 2, hyaline None 0 - 4, hyaline
  Urine protein/Cr (mg/g) 2,124.35
  24-h urine protein 1,168*
  Urine protein (random) (4 - 14 mg/dL) 73 8
ANA (< 0.90) 1.91 Negative
ANCA (< 1:20) < 1:20
MPO IgG (0 - 19 unit/mL) 50 < 1 7.21
Serine protease-3 (0 - 19 unit/mL) 32 < 1 4.98
C3 (85 - 170 mg/dL) 102 120
C4 (16 - 40 mg/dL) 19.8 25
Anti-ds DNA IgG Negative
Cardiolipin IgM (< 20) 13
Cardiolipin IgG (< 20) 124
C reactive protein (0 - 0.744mg/dL) 15.28 2.58
ESR (0 - 20 mm/h) 119 60
LDL (< 130 mg/dL) 105
Quantiferon gold Negative

Data not available. *Complete metabolic profile (day 14 after starting steroids); *urinalysis (day 4 after starting steroids); *24-h urine protein (day 2 
after starting steroids). ANA: antinuclear antibody by enzyme immune assay; ANCA: antineutrophil cytoplasmic antibody; MPO IgG: myeloperoxidase 
antibody; complement levels: C3, C4; ESR: erythrocyte sedimentation rate; LDL: low-density lipoprotein; anti-ds DNA: anti-double-stranded DNA 
antibody); RBC: red blood cells; WBC: white blood cells; MCV: mean corpuscular volume; eGFR: glomerular filtration rate.
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ly) compared to 10 days ago. Urinalysis was positive for hema-
turia and proteinuria. Urine protein/creatinine ratio was high 
at 2,124 (normal: 0 – 200 mg/g) and 24-h urine total protein 
at 1,168 (normal: 0 – 150 mg). The patient had normal free T4 
1.02 (0.5 - 1.26 ng/dL) and thyroid-stimulating hormone (TSH) 
0.750 (0.300 - 4.500 U/mL). Thyroid peroxidase antibodies 0.6 
(normal: 0 - 9 IU/mL) and thyroid-stimulating immunoglobulin 
109 units (normal < 122 units) were in normal range. However, 
laboratory data revealed positive myeloperoxidase (MPO) an-
tibodies with a titer of 50 (normal value: < 20 AU/mL) and 
positive proteinase 3 (PR3) antibodies with a titer of 32 (normal 
value < 14 IU/mL), but negative anti-neutrophil cytoplasmic 
antibody (ANCA) by immunofluorescence (IFA). Rheumatoid 
factor was elevated at 38.9 (normal < 20). ANA, SSA, SSB, an-
ti-Smith, RNP and double-stranded DNA antibodies were all-
negative and complement levels C3 and C4 were normal. Vas-
cular workup revealed right lower extremity moderate arterial 
insufficiency due to occlusion at the level of the popliteal artery 
and proximal peroneal artery due to arterial thrombosis. MMI-
induced ANCA-associated vasculitis and catastrophic APS was 
suspected. MMI was discontinued and the patient was treated 
with pulse dose of intravenous (IV) methylprednisolone for 3 
days and high-intensity heparin drip bridging with coumadin. 
Then, he was continued on prednisone 60 mg daily and couma-

din with an international normalized ratio (INR) goal between 
2 and 3. Over the next week, right leg pain and purpuric rash 
significantly improved and eventually resolved, hematuria and 
proteinuria significantly improved, and ESR and CRP trended 
down.

Renal biopsy revealed pauci-immune focal necrotizing 
and crescentic glomerulonephritis with focal segmental scle-
rosing features (Fig. 1). Immunofluorescence microscopy did 
not show any immune complex deposits but showed mild sub-
endothelial widening by electron lucent material suggestive of 
focal acute process of thrombotic microangiopathy. Presence 
of MPO and PR3 positivity with ANCA negativity in pauci-
immune glomerulonephritis supported diagnosis of drug-in-
duced vasculitis, in this case, MMI-induced. The interesting 
finding of thrombotic microangiopathy on renal biopsy con-
firmed APS. At 10-day follow-up, MPO antibody, PR3 anti-
body and ANA became negative reflecting good response to 
steroids. Repeat MPO and PR-3 with absent proteinuria on day 
45 after discharge confirmed complete recovery from PICGN.

Discussion

Drug-induced ANCA-positive PICGN has been reported pre-

Figure 1. Representative photomicrographs of glomerular changes consistent with pauci-immune focal necrotizing and crescen-
tic glomerulonephritis. (a) Cellular crescent. (b) Segmental fibrinoid necrosis. (c) Patchy scarring with inflammation. (d) Normal 
glomerulus (H&E, ×400).
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viously with propylthiouracil (PTU) [2, 3, 5, 6] and carbima-
zole [10]. However, MMI has been reported as etiology of this 
form of RPGN in only one case report in 1996 [7]. In that case 
report, patient had been on MMI 5 - 10 mg for nearly 6 years 
and became hypothyroid. MMI was stopped for 3 months and 
subsequently restarted at a dose of 5 mg daily. As a part of 
block and replace therapy, MMI was gradually increased to 
30 mg daily followed by 45 mg daily. With this change, the 
patient started experiencing cough, fever, and lower extremity 
myalgia with increment in serum creatinine. P-ANCA and C-
ANCA positivity suggested the diagnosis of PICGN. Renal bi-
opsy confirmed crescentic glomerulonephritis with no immune 
deposits on IFA. The patient demonstrated positive response 
to steroid therapy with improvement in serum creatinine. Our 
patient has been on MMI for 10 months (compared to the 6 
years on MMI in the case reported by Hori et al [7]) before 
the development of pauci-immune glomerulonephritis. When 
MMI was stopped, creatinine quickly improved with good re-
sponse to steroids in our and the case reported by Hori et al [7]. 
Our case is unique because of rarity of MMI-induced PICGN-
associated APS as renal biopsy demonstrated both features of 
PICGN and APS.

MMI has been rarely associated with cutaneous leuko-
cytoclastic vasculitis [11], ANCA-associated vasculitis with 
alveolar hemorrhage [12], central nervous system (CNS) vas-
culitis [13] and drug-induced lupus [14]. Early diagnosis and 
management is crucial because a delay in identifying MMI as 
etiology of drug-induced ANCA-associated vasculitis (AAV) 
with RPGN can lead to continuous exposure of this drug and 
development of end-stage renal disease (ESRD) [15]. In our 
case, MMI-induced PICGN was diagnosed before develop-
ment of renal failure as patient did have co-presentation of 
APS-induced infarct in context of recently diagnosed sub-acute 
infective endocarditis with absent vegetation on transesopha-
geal echocardiography. This presentation along with nephrotic 
range proteinuria, led the medicine team to order ANCA and 
other autoimmune workup with consult to nephrology to eval-
uate proteinuria and renal infarct.

PICGN is a type of RPGN that corresponds to necrotizing 
glomerular inflammation in absence or paucity of immune de-
posits on IFA or electron microscopy [1]. It can lead to ESRD 
if timely management and intervention is not undertaken [15]. 
Majority of these cases are attributed to granulomatosis with 
polyangiitis (GPA), microscopic polyangiitis (MPA) and eo-
sinophilic granulomatosis with polyangiitis (EGPA) [16]; 
however, drug-induced PICGN has also been reported as in 
our case [5, 7]. Mostly drug-induced PICGN is ANCA (peri-
nuclear ANCA against MPO and cytoplasmic ANCA against 
PR-3)-positive but can also be ANCA-negative [17, 18]. Drug-
induced inciting event that triggers immune mechanisms in the 
body facilitated by cytokines leading to production of ANCA, 
plays its role in PICGN [19, 20]. Clinical presentation includes 
constitutional symptoms, oliguria or anuria, hematuria (dys-
morphic red blood cells (RBCs) with RBC casts), proteinu-
ria (> 500 mg/day) in the setting of rising blood urea nitrogen 
(BUN) and creatinine [21].

RPGN has broad differential diagnosis. Renal biopsy is 
the backbone of diagnosis that shows IFA finding of absence 
or paucity of immune deposits and necrotizing glomerulone-

phritis [22]. Anti-phospholipid antibody syndrome can be con-
firmed by having thrombotic microangiopathy on renal biopsy 
as was the scenario in our case [23].

Discontinuation of MMI and empiric treatment with in-
travenous pulse steroids (500 - 1,000 mg methylprednisolone 
daily for 3 days) should be started particularly if delay in re-
nal biopsy is expected [24]. Delay in starting treatment may 
lead to ESRD requiring hemodialysis (HD). Plasmapheresis 
and immunosuppressive agents including cyclophosphamide, 
rituximab and azathioprine may play important role in treat-
ment [24, 25] but needs further study and evaluation in MMI-
induced PICGN. We did not use any immunosuppressive agent 
other than steroid therapy.

Conclusions

MMI can induce PICGN, a rapidly progressive condition lead-
ing to renal failure within days or weeks and is potentially life-
threatening. ESRD can be prevented by timely discontinuation 
of MMI. Once PICGN is suspected, nephrology service should 
be consulted and appropriate therapy should be considered, 
including steroids. With comprehensive examinations in our 
case, we also found the presence of high titers of anticardi-
olipin IgG antibodies and focal acute process of thrombotic 
microangiopathy on renal biopsy which confirmed the pres-
ence of co-existing APS. Right kidney and spleen infarcts, and 
right popliteal artery occlusion also provided support to the co-
existing diagnosis of APS. Anticoagulation was successfully 
instituted. Clinicians including internist, endocrinologist and 
nephrologist should be aware of the potential complication of 
MMI and be vigilant while patients are on MMI therapy for 
early diagnosis and intervention that can prevent permanent 
kidney damage and vascular complications.
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