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Carbimazole-Induced, ANCA-Associated, Crescentic
Glomerulonephritis: Case Report and Literature Review
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Abstract

Anti-neutrophil cytoplasmic antibodies (ANCA)-associated vasculitis is a rare complication of antithyroid drug use that
was first described with propylthiouracil. We describe an ANCA-associated rapidly progressive glomerulonephritis in a
patient treated with carbimazole during 6 months for Graves disease that resulted in end-stage renal disease. A 66-year-
old man treated with carbimazole for Graves disease was admitted for macroscopic hematuria and edema of the lower
extremities. Laboratory work-up showed elevated serum creatinine (435 wmol/L), mixed hematuria, nephrotic range
proteinuria, and a low positive c-ANCA titer with proteinase-3 specificity. Renal biopsy showed necrotizing, crescentic,
pauci-immune glomerulonephritis. Carbimazole was discontinued and hemodialysis was initiated as well as high-dose
glucocorticoids and pulses of intravenous cyclophosphamide. Despite. immunosuppressive treatment, the patient
remained dialysis-dependent at 6 months after diagnosis. Graves disease remained in remission after carbimazole
withdrawal. ANCA-associated vasculitis manifesting as glomerulonephritis is a potential adverse effect of all antithyroid
drugs. Although prognosis is usually good, end-stage renal disease may ensue in rare cases. Physicians should have a
high index of suspicion in patients receiving antithyroid drugs who present with symptoms or signs suggestive of

progressive renal disease.

Keywords: ANCA, carbimazole, Graves disease, glomerulonephritis, pauci-immune, hemodialysis

INTRODUCTION

Antithyroid drugs for Graves disease include carbima-
zole, methimazole, propylthiouracil (PTU), and benzyl
thiouracil. Common side effects are headache,
arthralgias, and cutaneous manifestations. Between the
rare but severe adverse effects, the best described is
agranulocytosis.

A rare complication of antithyroid drug use is anti-
neutrophil cytoplasmic antibodies (ANCA)-associated
vasculitis. It was first described with PTU, then with
other antithyroid agents. An ANCA positive titer is a
common finding in PTU-treated patients, but its signifi-
cance remains uncertain, as most of them have no symp-
toms."! However, ANCA levels should be carefully
evaluated in patients with clinical presentation suggestive
of vasculitis.

Here, we describe an ANCA-associated rapidly
progressive glomerulonephritis in a patient treated with
carbimazole for Graves disease that resulted in end-stage
renal disease.

CASE REPORT

A 66-year-old man was admitted because of macroscopic
hematuria and edema of the lower extremities. There was
no history of hemophthisis, nausea, vomiting, or diarrhea
before admission. He had history of Child B cirrhosis in
the setting of alcohol abuse (diagnosed the previous
year), sufficiently controlled hypertension, major
depression, Graves disease, and insulin-requiring type
2 diabetes mellitus diagnosed in the ambulatory setting
several years ago. The degree of diabetes control was
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satisfactory (HbAlc 7.6%). The patient did not have
diabetic retinopathy. Baseline creatinine levels were in
the normal range (93 pmol/L). He had microalbuminuria
(albumin to creatinine ratio of 20 mg/mmol). He had no
history of nephrolithiasis.

Graves disease was suspected 6 months ago because of
insomnia and tachycardia and was confirmed by thyroid-
stimulating hormone (TSH) levels <0.004 mU/L (normal
range 0.4-4 mU/L), free thyroxine (FT4) 40.8 pmol/L.
(normal range 10.3-23.8 pmol/L), total triiodothyronine
(T3) 4.1 nmol/L. (normal range 0.8-2.7 nmol/L.), and posi-
tive TSH receptor antibody (TRAB) titer at 10.5 U/L
(normal range <1U/L). The patient was treated with carbi-
mazole 30 mg per day, then 10 mg per day. His usual
treatment also included glargine and aspart insulin, escita-
lopram, mirtazapine, oxazepam, metoprolol, torsemide,
lisinopril, amlodipine, and complex B vitamins.

On admission, the patient was alert, body temperature
was 36°C, and blood pressure was 140/70 mm Hg, pulse
rate 70 per minute and respiratory rate 12 per minute. A 3/
6 systolic murmur was audible at the base and pitting
edema of the lower extremities was present. Urine output
was normal. Laboratory work-up showed: hemoglobin
82 g/L, platelets 125 G/L, erythrocyte sedimentation rate
110 mm/h, C-reactive protein 94 mg/L, serum creatinine
435 pmol/L, Na™ 128 mmol/L, K" 4.6 mmol/L, aspartate
transaminase 19U/L, alanine transaminase 27 U/L, Cat™t
2.4 mmol/L, phosphate 2.1 mmol/L, urea 17 mmol/L,
glucose 5.3 mmol/L, total protein 59 g/I., albumin
21 g/L. Urinalysis showed mixed hematuria (glomerular
and non-glomerular), nephrotic range proteinuria
(528 mg/mmol creatinine) and hyaline casts. Urine cul-
tures were sterile. Antinuclear antibody (ANA) assay was
negative, C3 and C4 levels normal, IgG and IgA levels
elevated, and IgM levels in the normal range without
monoclonal peak. A low positive c-ANCA titer was pre-
sent with proteinase-3 (PR3) specificity. Thyroid function
tests were suggestive of hyperthyroidism responding to
treatment: TSH 0.01 mU/L, FT4 13.9 pmol/L, and total
T3 <0.62 nmol/L. Ultrasonography of the urinary tract
ruled out obstruction. Renal biopsy on day 4 from admis-
sion (Figure 2) showed necrotizing crescentic pauci-
immune glomerulonephritis (five cellular and two fibrotic
crescents out of 20 glomeruli, one glomerulus with focal
segmental glomerulosclerosis, ischemic lesions in the
tubuli). Work-up for Wegener disease was negative (no
upper airway involvement on the evaluation by an ear—
nose—throat specialist, no pulmonary lesions on CT scan,
normal neurological status, normal ECG). There were no
predisposing factors for hepatorenal syndrome before
admission. Besides carbimazole, no other medication
was recently introduced. The diagnosis of ANCA-
associated rapidly progressive glomerulonephritis induced
by carbimazole treatment was retained.Carbimazole was
immediately discontinued.

Creatinine rapidly increased at 693 pmol/L in a week
and hemodialysis was initiated (10th day of hospitaliza-
tion) as well as high-dose glucocorticoids (7th day) and
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pulsed intravenous cyclophosphamide (10th day).
Cyclophosphamide (500 mg/m?® was administered
in 250 mL of 5% glucose in 1 h with 400 mg of
MESNA, this dose adjusted for the age of the patient.
Cyclophosphamide pulses were programmed at a fre-
quency of twice per month the first months then monthly,
but the patient received only the first dose since he subse-
quently developed infectious complications (erysipelas of
the leg, intravascular catheter-associated bacteremia).
After discontinuing cyclophosphamide, the patient
received prednisone at 1 mg/kg for 3 weeks.
Prednisone was then gradually tapered up to 15 mg
(by 10 mg increments every 3 weeks). Despite this, the
patient remained dialysis-dependent 6 months
after diagnosis. However, ANCA titer became negative
4 months after diagnosis. Free T4 levels were stable in
the normal range after stopping carbimazole. Figure 1
shows the evolution of creatinine levels and ANCA
titers. No other immunosuppressive therapy was
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Figure 1. Serum creatinine levels and ANCA titer on different
occasions. Note that creatinine levels were in the normal range
before starting carbimazole (01 April). Immunologic remission
was achieved after carbimazole withdrawal (ANCA titer non-
detectable).

Note: *Patient on intermittent renal replacement therapy.

Figure 2. Renal biopsy on day 4 showing necrotizing crescentic
pauci-immune  glomerulonephritis (acid  fuchsin-Orange
G staining).
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undertaken since the patient presented recurrent life-
threatening infectious events.

DISCUSSION

This is the third reported case of carbimazole-induced,
ANCA-associated, crescentic glomerulonephritis, but
the first one associated with PR3 ANCA and the first
one resulting in dialysis-dependent chronic kidney dis-
ease.”> Carbimazole has also been described once to
cause dialysis-dependent chronic kidney disease sec-
ondary to interstitial nephritis.* However, in that
case, ANCA were negative and there was no evidence
of glomerulonephritis or vasculitis in the renal biopsy.

ANCA-associated vasculitis with renal involvement is
a rare adverse effect in patients treated with antithyroid
drugs. Its natural history may be less severe compared
with idiopathic vasculitis.” Most cases are associated with
PTU. Genetic predisposition has a major role for the
development of this adverse effect.®

Table 1 illustrates the reported cases of antithyroid
drug-induced, ANCA-associated vasculitis with renal
involvement. Several other cases, all concerning PTU,
have also been reported in the Japanese literature and
were reviewed by Gunton et al.” Myeloperoxidase (MPO)
and PR3 ANCA-specific antigens are more commonly
encountered. End-stage renal disease necessitating hemo-
dialysis has twice been reported with patients remaining
dialysis-dependent.®® However, in most cases, prognosis

is good as renal failure resolves with specific treatment.
Death has once been reported and was due to acute diffuse
alveolar hemorrhage.'° In our patient, pre-existing comor-
bidities (mostly liver cirrhosis and diabetes) and premature
interruption of cyclophosphamide treatment due to infec-
tious complications may explain the poor outcome.

Cessation of the incriminated antithyroid drug is essen-
tial and usually sufficient to attain remission.!! However,
in case of severe organ involvement, intensive corticoster-
oids and immunosuppressive therapy should be adminis-
tered.” Plasmapheresis is the treatment of choice in the
presence of pulmonary hemorrhage. We did not consider
plasmapheresis in our patient because of the liver cirrhosis
history (considered as an immunosuppressed patient) and
the concomitant infectious complications.

Hyperthyroidism control in the setting of antithyr-
oid, drug-induced, ANCA-associated vasculitis may
be problematic. Different approaches proposed in the
literature are thyroidectomy? or switch to another
antithyroid drug with subsequent radioactive iodine
therapy.'? Iodine solution administration may also be
an option in patients awaiting thyroidectomy.'? In our
patient, thyroid function was closely monitored after
carbimazole discontinuation. It is interesting that
Graves disease remained in remission in a patient
who received carbimazole for only 6 months and was
slightly hyperthyroid under 10 mg of carbimazole per
day. Concomitant immunosuppressive treatment pos-
sibly contributed to remission.

Table 1. Antithyroid, drug-induced, ANCA-associated glomerulonephritis: literature review.

Reference N Agent Age/sex Symptoms Creatinine ANCA subtype Follow-up (creatinine)
2 1 CMiIforl0y 52/F Flu-like 265 p (MPO) 88 at 6 mo
3 2 PTUforly, CMI 40-62/M Arthralgia, 100, 1040 p (MPO), c N/A, 220 at 1 mo
for 3 mo dyspnea, fever

5 2 MMI], PTU N/A Terminal renal N/A N/A

failure
7 1 PTUfor7y 71/F N/A 220 p (MPO) 140 at 2 mo
8 15 PTU for 2-96 mo 9-57/1M- Constitutional, ARF in MPO in all pts, PR3 Partial remission in 1 pts, 2 HD

14F hematuria 3 pts in 3 pts dependent
9 2 PTUfor3y,PTU 8/M-15/F Arthralgia, fatigue 345, 80 p (MPO) HDat6mo,88atly
for 1 mo

10 1 PTU 60/M Altered 770 p (MPO) Death

consciousness
12 1 BTUfor3y 70/M Delirium 226 p (MPO) 126 at 7 mo
13 1 BTU for 8 mo 50/M Hematuria 413 p (MPO) 84 at 2 mo
14 1 BTUforly 22/F Nausea, vomiting 1040 p (MPO) 200 at 3 mo
15 1 BTUfor2y 28/F Oliguria, dyspnea 1000 p (MPO) 186 at 18 mo
16 1 PTU for 3 mo 62/F Oliguria 601 p 106 at 1 mo
17 1 PTUfor3y 14/F Hematuria, edema 247 p (MPO), c(PR3) 16l at3y
18 1 MMlIfor7y 56/M Constitutional 239 p (MPO), c(PR3) 186 at 4 mo
19 1 PTU for 3 mo 50/M Fever, nausea, 192 P 89 at 1 mo

vomiting
20 1 BTUfor3y 36/F Dyspnea, edema 200 p (MPO) 204 at 14 mo
21 3 PTUfor2-4y 22-82/ Malaise, hematuria 106-319 p (MPO) 89-106atly

1M-2F

Notes: Creatinine values are in pymol/L.. N, number of cases reported; CMI, carbimazole; BTU, benzylthiouracil; PTU, propylthiouracil;
MMI, methimazole; y, year; mo, months; d, days; F, female; M, male; ANCA, anti-neutrophil cytoplasmic antibodies; MPO, myeloperox-
idase; PR3, proteinase-3; GN, glomerulonephritis; FSGN, focal segmental glomerulonephritis; N/A, not available; pts, patients; HD,

hemodialysis; ARF, acute renal failure.
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In conclusion, ANCA-associated vasculitis is a potential
complication of all antithyroid drugs that may rarely cause
end-stage renal disease. Monitoring patients with urinary
stix and serum creatinine during the first months of treat-
ment and then on a yearly basis could be suggested.
Physicians should have a high index of suspicion in patients
receiving antithyroid drugs who present with symptoms or
signs suggestive of progressive renal disease in order to
immediately withdraw the responsible agent and proceed
to adequate diagnostic work-up and treatment.
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