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Abstract

Background: Carbamazepine-induced acute kidney injury is mainly caused by acute tubulointerstitial nephritis.
Only one case of carbamazepine-induced eosinophilic granulomatosis with polyangiitis (EGPA) with acute kidney
injury has been reported. But the patient’s condition improved with the immediate discontinuation of
carbamazepine. We present a case requiring hemodialysis and steroid therapy for carbamazepine-induced EGPA
with acute kidney injury.

Case presentation: A 77-year-old man with allergic rhinitis was prescribed carbamazepine for trigeminal neuralgia
1 year ago. He developed rash and itching on the left forearm 1 month ago and was diagnosed with polymorphic
exudative erythema and admitted to our hospital. Laboratory data revealed leukocytosis eosinophilia and renal
failure (serum creatinine 9.2 mg/dL). Carbamazepine was discontinued, and hemodialysis was initiated because of
acute uremia and oliguria. A lymphocyte stimulation test for carbamazepine was positive. Polyneuropathy in the
upper and lower extremities was observed by electromyogram, and a renal biopsy indicated EGPA. The main
clinical findings were allergic rhinitis, eosinophilia, and vasculitis symptoms, such as multiple mononeuritis and
muscle weakness. Renal biopsy showed diffuse cellular infiltration dominated by eosinophils in the interstitium, with
granulomatous changes in particular observed around the arteriole. Fibrinoid necrosis was also observed around
the arteriole. We therefore made a diagnosis of carbamazepine-induced EGPA. Following steroid therapy after the
discontinuation of carbamazepine, the patient was discharged from our hospital without hemodialysis. In contrast
with the previous case of EGPA, the present case had the following characteristics: (1) elderly male patient, (2)
hemodialysis required for acute kidney injury, and (3) improved renal function following steroid therapy after
discontinuation of carbamazepine.

Conclusion: Our case report indicates that early diagnosis and appropriate therapy can improve acute kidney injury
caused by carbamazepine and allow the patient to discontinue dialysis.

Keywords: Eosinophilic granulomatosis with polyangiitis, Carbamazepine, Acute kidney injury

* Correspondence: tetsuyaa@med .kitasato-u.ac.jp
Department of Nephrology, Kitasato University School of Medicine, 1-15-1

Kitasato, Minami, Sagamihara, Kanagawa 252-0374, Japan

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.


http://crossmark.crossref.org/dialog/?doi=10.1186/s41100-020-00274-z&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:tetsuyaa@med.kitasato-u.ac.jp

Abe et al. Renal Replacement Therapy (2020) 6:26

Background

Eosinophilic granulomatosis with polyangiitis (EGPA),
also known as Churg-Strauss syndrome, is defined as
an eosinophil-rich necrotizing vasculitis of small-to-
medium blood vessels according to the 2012 Chapel
Hill consensus conference [1]. This disease is associ-
ated with allergic mechanisms [2] and characterized
by preceding asthma, allergic rhinitis, eosinophil-rich
vasculitis, polyneuropathy, purpura, gastrointestinal
ulcer, cerebral infarction, and myocardial infarction.
The mean onset age in Japan is 55 + 14 years (gender
ratio [M to F] of 2:1) [3].

Carbamazepine is typically administered as an antiepi-
leptic drug. Acute kidney injury caused by carbamaze-
pine was first reported in 1972 [4]. Hogg et al. have
shown that carbamazepine-induced renal failure is typic-
ally caused by acute tubulointerstitial nephritis [5].

Here, we present the case of an elderly man who required
hemodialysis and steroid therapy for carbamazepine-
induced EGPA with acute kidney injury.

Case presentation

A 77-year-old man was admitted to our hospital because
of acute kidney injury with skin eruption. He was taking
only carbamazepine (100 mg/day), which had been pre-
scribed for trigeminal neuralgia 1 year previously. Before
9 months, serum creatinine was 1.0 mg/dL, and there
was no proteinuria and hematuria. Rash and itching had
appeared on his left forearm 1 month previously, and an-
orexia had also appeared 10 days ago. The patient had a
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previous history of allergic rhinitis, but no asthma. There
was no family history of EGPA.

Physical examination on admission revealed erythema
with a lesion of approximately 1 cm and mild infiltration
on the face, trunk, and limbs, which was diagnosed as
polymorphic exudative erythema (Fig. 1). Blood pressure
was 126/77 mmHg, pulse rate was 93/min, and body
temperature was 37.3 °C. The patient had muscle weak-
ness of the limbs and decreased thermal nociception and
tactile sense. A manual muscle test (MMT) was per-
formed on the iliopsoas 4/4, quadriceps 4/4, and ham-
string 4/4. But the vibratory sensation was normal.

Laboratory testing was performed on admission
(Table 1). Arterial blood gas analysis showed a mixed
anion gap metabolic acidosis and respiratory acidosis (a
pH of 7.40, PaCO, of 30.8 Torr, PaO, of 82.8 Torr, and bi-
carbonate of 8.2 mmol/l). Hematocrit was 36.4%, and
hemoglobin was 12.9 g/dL. The leukocyte count was 15,
900 mm?®, with a differential count of 68.9% neutrophils,
16.1% eosinophils, 6.3% monocytes, and 8.2% lympho-
cytes, and there were no atypical lymphocytes. The plate-
let count was 22.4 x 10*/uL. For serum electrolytes, the
corrected calcium was 10.3 mg/dL, and phosphate was 6.4
mg/dL. Serum urea nitrogen was 87.1 mg/dL, serum cre-
atinine 9.2 mg/dL, and uric acid 13.1 mg/dL. Total protein
was 5.6g/dL, and albumin was 2.5 g/dL. Liver function
tests included lactic dehydrogenase 273 IU/L. Serological
tests for antinuclear antibody, anti-glomerular basement
membrane antibody, MPO-ANCA, and PR3-ANCA were
all negative except for C-reactive protein, which was 15.7
mg/dL. Complement levels were within normal limits (C3

.

Fig. 1 Skin findings. Polymorphic exudative erythema was found in the face, trunk, and extremities
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Table 1 Laboratory data
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Table 1 Laboratory data (Continued)

Urinalysis
Protein
Blood
Glucose
RBC
WBC

Urinary chemistry
NAG
al-MG
R2-MG

Arterial blood gas
pH
PaCO,

PaO,
HCO5
BE

Peripheral blood
WBC
seg
lym
mono
eos
baso
Hb
Plt

Blood chemistry
TP
Alb
T-bil
AST
ALT
LDH
UN
Cr
UA
Na
K
c
Ca
p

Serological test
CRP
(o€}

IgE
C3

1-4/HPF
50-99/HPF

923 U/L
59.5mg/L
150 pg/L

7.399

30.8 Torr

82.8 Torr

8.2 mmol/L

— 55 mmol/L

19800/uL
68.9%

8.2%

6.3%

16.1%

0.5%

129 g/dL
224 x 104/l

569/dL
25g/dL
0.3 mg/dL
18 1U/L

54 1U/L
273 1U/L
87.1 mg/dL
9.2 mg/dL
13.1 mg/dL
135 mEg/L
4.4 mEg/L
96 mEg/L
10.3 mg/dL
6.4 mg/dL

15.7 mg/dL
887 mg/dL
84 mg/dL

142 mg/dL

4 35mg/dL
CH50 57 mg/dL
ANA < 140
MPO-ANCA <1.0U/mL
PR3-ANCA < 1.0U/mL
Anti-GBM Ab <201U/mL
Anti-CL B2gpl Ab < 12U/mL
Anti-CL-igg Ab < 8U/mL
LA 118

RBC red blood cell, WBC white blood cell, seg segmented neutrophils, lym
lymphocytes, mono monocytes, eos eosinophils, baso basophils, Hb
hemoglobin, Pit platelet count, NAG N-acetyl-B-d-glucosaminidase, T.P. total
protein, Alb albumin, T-bil total bilirubin, UN urea nitrogen, Cr creatinine, UA
uric acid, CRP C-reactive protein, MG microglobulin, CH50 total complement
activity, ANA anti-nuclear antibody, MPO-ANCA myeloperoxidase anti-
neutrophil cytoplasmic antibody, PR3 proteinase-3, GBM anti-glomerular
basement membrane, Ab antibody, CL cardiolipin, GPI glycoprotein |, LA
lupus anticoagulant

142 mg/mL, C4 35 mg/mL, and CH50 57 mg/mL). IgG
(887 mg/dL) and IgE (84 mg/mL) were normal. Urinalysis
dipstick examination indicated 3+ for protein (2.6 g/day)
and + for blood, and microscopic urinalysis indicated 1-4
RBC/HPF and 50-99 WBC/HPE. N-acetyl-p-D-glucosami-
nidase was 92.3 U/L (0-10.9 IU/L), a-microglobulin was
59.5 mg/L (1.0-15.5mg/L), and P-microglobulin was 150
picr (£ 230 ug/L). The urine bacterial culture test was
negative. The parasite egg test was negative. Chest X-ray
was normal, but abdominal CT scans showed bilateral
renal enlargement. Echocardiography was shown that
ejection fraction was 69%, and there were no asynergy and
valvular disease.

Clinical course following admission

Figure 2 illustrates the patient’s clinical course, renal
function, and eosinophil count. Carbamazepine was dis-
continued immediately upon admission because of sus-
pected drug-induced polymorphic exudative erythema.
After hospitalization, oliguria (200 mL/day) and uremia
appeared, and the patient required hemodialysis on days
4 and 6. A percutaneous renal biopsy was performed on
day 8, and the specimen was routinely processed. A
lymphocyte stimulation test for carbamazepine was posi-
tive, and polyneuropathy in the upper and lower extrem-
ities was identified by electromyogram. EGPA caused by
carbamazepine was subsequently diagnosed. The patient
was treated with pulse corticosteroid therapy with 500
mg methylprednisolone from days 12 to 14 followed by
prednisolone 30 mg per day (0.6 mg/kg), after which eo-
sinophilic count and renal function improved. The pa-
tient was discharged on day 29, with serum urea
nitrogen of 21.5 mg/dL and serum creatinine of 1.6 mg/
dL and proteinuria 0.08 g/day.
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Fig. 2 Clinical course, renal function, and the count of eosinophils after admission

Kidney pathology

Renal biopsy was performed on day 8. The observed sec-
tions contained 26 glomeruli, all of which were virtually
normal. Diffuse cellular infiltration dominated by eosin-
ophils was observed in the interstitium, with granuloma-
tous changes in particular observed around the arteriole
(Fig. 3a). Fibrinoid necrosis was also observed around
the arteriole by Masson trichrome staining (Fig. 3b).

Immunofluorescence studies did not reveal deposits in
the glomeruli. These findings were compatible with a
diagnosis of granulomatous polyangiitis.

Discussion

Drugs are common causes of various type of kidney dis-
ease, especially acute tubulointerstitial nephritis, al-
though granulomatous interstitial nephritis can also

stain, x 200)

Fig. 3 Renal biopsy findings. a The granulomatous angitis: cellular infiltrate around from interlobular arterioles to arteriolar vein was remarkable.
There was diffuse involvement of perivascular granulomatous changes (long arrow) and eosinophilic infiltration (arrowheads). Scale bar, 20 0
(hematoxylin and eosin staining, x 200). b Necrotic lesion: fibrinoid necrosis was observed around the arteriole (arrow). Scale bar, 50 u0 (Masson
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Table 2 Comparison of previous and the current reports on carbamazepine-induced EGPA

Case Age/sex Clinical symptoms Period Treatment

Fever Skin rash Eosinophilia S-Cr on admission from CBz HD Steroid

internal
use to
onset

[6] 42/male + + + 3.0 mg/dl 2 months Withdrawal - -

Our case 77/male + + + 9.2 mg/d| 1 year Withdrawal + +

S-Cr serum creatinine, CBZ carbamazepine, HD hemodialysis

arise [4, 6-8]. EGPA has been associated with drugs
such as sulfonamides, phenytoin, thiourea, antisyphilitic
arsenical compounds, iodine, and leukotriene receptor
antagonists [9]. In the present case, allergic drug reac-
tion was suspected because of the patient’s history of al-
lergic rhinitis, eosinophilia, and rash. Furthermore,
lymphocyte stimulation testing for carbamazepine was
positive, and EGPA was subsequently diagnosed because
of the patient’s polyneuropathy, mild muscle weakness,
and renal biopsy that revealed eosinophilic infiltration,
fibrinoid necrotizing vasculitis, and extravascular
granulomas.

The French Vasculitis Study group has identified a
five-factor score (FFS) that predicts survival without the
need for additional immunosuppression [10]. In our
case, FFS was 2 (serum creatinine and proteinuria).
Among patients with FFS = 1, 92% have a worse renal
prognosis and are typically treated with glucocorticoids
and immunosuppressants [11, 12]. However, our patient
was able to discontinue hemodialysis starting 500 mg
methylprednisolone pulse and prednisolone 30 mg per
day (0.6 mg/kg) after the discontinuation of oral carba-
mazepine. Given that our patient was elderly and had
mild peripheral neuropathy and no other organ disor-
ders, additional immunosuppressive therapy was not
initiated. Prednisolone was gradually decreased in ac-
cordance with a previous report [13]. The patient’s
serum creatinine level was approximately 1 mg/dL after
2 years of steroid treatment. These data suggest that dis-
continuation of carbamazepine and steroid therapy may
be effective in elderly patients with carbamazepine-
induced EGPA.

The differential disease of our case is drug-induced
hypersensitivity syndrome (DIHS). Our case was not
confirmed DIHS criteria [14], because he did not have
fever and lymphadenopathy. Eguchi et al. reported the
case of DIHS induced by carbamazepine [15]. The case
has shown diffuse interstitial infiltration of lymphocytes,
not eosinophils, while our case shows characteristic find-
ings of EGPA which were granulomas with eosinophil
infiltration and fibrinoid necrotic vasculitis.

In this case, the urine output increased, while there is
about 1week until the steroid treatment started.
Carbamazepine is generally difficult to remove by
hemodialysis. Therefore, it is considered that tubular

interstitial disorder was improved by withdrawal of
carbamazepine.

Conclusion

We report the development of EGPA in an elderly male
patient following the oral administration of carbamaze-
pine for more than 1 year. The patient was subsequently
able to discontinue hemodialysis. Our case highlights the
importance of making a rapid diagnosis by renal biopsy
and providing appropriate treatment.

Literature review

Carbamazepine causes side effects, such as skin eruption
and eosinophilia, in our laboratory analyses, within 2
months of administration in 60% of cases [16]. However,
carbamazepine-induced AKI may occur after several
years of administration [8, 17]. Furthermore, the com-
mon cause of AKI associated with carbamazepine is
acute tubulointerstitial nephritis [4, 5].

Only one case of carbamazepine-induced EGPA has
been reported to date [18]. This case was a 42-year-old
man who developed the condition 2 years after starting
oral administration of carbamazepine. When this patient
was hospitalized, serum creatinine was 3.0 mg/dL and
his renal function was improved by only discontinuation
of carbamazepine. On the other hand, our case high-
lights two key observations: (1) hemodialysis was re-
quired for acute kidney injury, although the renal
function was improved by the steroid therapy after the
discontinuation of carbamazepine, and (2) an elderly
man treated with carbamazepine for 2 years (Table 2).

To our knowledge, our report is the first case of
carbamazepine-induced EGPA which can discontinue
dialysis. Although EGPA typically occurs in women aged
55 + 14 years, our patient was a 77-year-old male [3].
The relationship between allergy and age is unclear in
EGPA. However, allergies in the elderly frequently in-
volve environmental factors, including drugs [19].
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