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【 CASE REPORT 】

Muscle Biopsy-proven Drug-induced Microscopic
Polyangiitis in a Patient with Tuberculosis
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Abstract:
We herein report a case of muscle biopsy-proven microscopic polyangiitis (MPA) in a patient with tubercu-

losis. The patient had developed a persistent fever after the initiation of treatment for tuberculosis and was

positive for myeloperoxidase-antineutrophil cytoplasmic antibody (ANCA). However, because conventional

symptoms were lacking, determination of the biopsy site was difficult. Based on the findings of a biopsy of

the biceps femoris, which confirmed small vessel vasculitis, the patient was diagnosed with MPA. The fever

was alleviated by glucocorticoids. Tuberculosis and antituberculosis drugs can cause ANCA-associated vascu-

litis (AAV). A muscle biopsy is useful for the diagnosis of AAV.

Key words: antineutrophil cytoplasmic antibody, antineutrophil cytoplasmic antibody-associated vasculitis,

microscopic polyangiitis, muscle biopsy, tuberculosis

(Intern Med 62: 129-133, 2023)
(DOI: 10.2169/internalmedicine.9599-22)

Introduction

Antineutrophil cytoplasmic antibody (ANCA)-associated

vasculitis (AAV) is an autoimmune disease characterized by

systemic small-vessel vasculitis. Two types of ANCA,

myeloperoxidase (MPO)-ANCA and proteinase 3-ANCA,

are mainly associated with microscopic polyangiitis (MPA)

and granulomatosis with polyangiitis (GPA). AAV typically

involves the kidneys and lungs and causes renal failure, in-

terstitial pneumonia, and diffuse alveolar hemorrhaging

(DAH).

However, while AAV is a life-threatening disease (1, 2),

its diagnosis is often difficult, especially when typical symp-

toms are lacking. A kidney biopsy is performed when renal

involvement is suggested. Alternatively, a lung biopsy, al-

though less common, can also be performed. However, it is

difficult to perform a biopsy when there are no classical

symptoms indicative of the site. Furthermore, infectious dis-

eases and drugs can cause AAV, which makes the diagnosis

even more complicated.

We herein report a case of MPA in a patient with tubercu-

losis, in which a muscle biopsy was useful for the diagnosis.

Case Report

The patient was a 70-year-old man with no notable medi-

cal history. Chest abnormal shadows were detected by chest

X-ray during a health examination. Chest computed to-

mography (CT) performed at another hospital for a close ex-

amination detected nodular and granular shadows suggestive

of lung tuberculosis in the right upper lobe (Fig. 1A). The

patient was asymptomatic. Sputum culture was positive for

Mycobacterium tuberculosis, and the diagnosis of lung tu-

berculosis was made.

Antituberculosis treatment was initiated with isoniazid, ri-

１Department of Infection Control Science, Graduate School of Medicine, Osaka City University, Japan, ２Department of Respiratory Medicine,

Graduate School of Medicine, Osaka City University, Japan, ３Post Graduate Medical Training Center, Osaka City University Hospital, Japan,
４Department of Neurology, Graduate School of Medicine, Osaka City University, Japan, ５Department of Respiratory Medicine, Wakakusa-

Daiichi Hospital, Japan and ６Department of Clinical Immunology, Graduate School of Medicine, Osaka City University, Japan

Received: February 15, 2022; Accepted: April 13, 2022; Advance Publication by J-STAGE: May 31, 2022

Correspondence to Dr. Hiroshi Kakeya, kakeya@med.osaka-cu.ac.jp



Intern Med 62: 129-133, 2023 DOI: 10.2169/internalmedicine.9599-22

130

Figure　1.　Chest computed tomography showing nodular and granular shadows in the right upper 
lobe. (A) At the time of the diagnosis. (B) At the time of the first examination in our hospital.

(A) (B)

fampicin, ethambutol, and pyrazinamide in June 2021. He

developed a persistent fever three months after the initiation

of treatment, and the drugs were discontinued, as drug fever

was suspected. However, the fever persisted, and the cause

remained unknown. Therefore, he was referred to our hospi-

tal in November 2021 for a further examination.

During the first examination, he was febrile and exhausted

due to the persistent fever. A laboratory examination showed

an elevated MPO-ANCA titer of 36.1 IU/mL and a normal

level of creatinine. The drug-induced lymphocyte stimulation

(DLST) test was positive for isoniazid. No abnormal find-

ings were detected on a urinalysis (Table). Purpura, arthral-

gia, neuropathy, and fecal occult blood were not confirmed.

Chest CT showed nodular and granular shadows in the right

upper lobe, along with no findings suggestive of interstitial

pneumonia (Fig. 1B). Chest shadows slightly improved com-

pared with those confirmed at the diagnosis. Enhanced ab-

dominal CT and magnetic resonance imaging (MRI) of the

spine showed no findings that could cause a fever, such as

intra-abdominal abscess or tuberculous spondylitis. Transtho-

racic echocardiography revealed no vegetations, and no sig-

nificant microorganisms were detected in blood, sputum, or

urine cultures, including M. tuberculosis.

Since the patient complained of mild grasp pain in his

thighs, MRI of the lower extremities was performed, and

fat-suppression T2 imaging showed a linear and reticular

high signal, suggestive of vasculitis in the thigh muscles of

both sides (Fig. 2). Based on these findings and an elevated

MPO-ANCA titer, MPA was suspected. Therefore, a muscle

biopsy was performed on the right biceps femoris. A histo-

pathological examination revealed monocyte infiltration

around the small vessels and fibrinoid necrosis of the vessel

walls (Fig. 3). According to the classification criteria for

MPA proposed by the American College of Rheumatology/

European Alliance of Associations for Rheumatology (3),

the present case had a classification score of six and was

thus classified as having MPA.

Radiological worsening of lung tuberculosis lesions and

signs of extrapulmonary tuberculosis were not detected, and

sputum culture was negative for M. tuberculosis. The patient

had used drugs that could induce MPA. Therefore, we ex-

cluded active tuberculosis mimicking MPA and made a di-

agnosis of drug-induced MPA.

The fever and grasp pain were alleviated immediately af-

ter the administration of prednisolone 30 mg/day, accompa-

nied by a decrease in the MPO-ANCA titer. Antituberculosis

drugs rifabutin, levofloxacin, and ethionamide were adminis-

tered. Tapering of prednisolone and treatment for tuberculo-

sis will continue accordingly.

Discussion

We herein report a case of MPA diagnosed by a muscle

biopsy in a patient with lung tuberculosis. AAV, which in-

cludes MPA, is a systemic autoimmune vasculitis that affects

small vessels and most often involves the kidneys and lungs.

Glomerulonephritis develops in approximately 77% of pa-

tients (4) and typically presents as rapidly progressive

glomerulonephritis. Interstitial pneumonia and DAH occur in

15% and 12% of patients with MPA, respectively (5, 6).

DAH causes acute respiratory failure, and mechanical venti-

lation is required in 47% of cases (1).

As the lack of typical symptoms at disease presentation

often leads to difficulties in making a diagnosis, considering

the increasing prevalence of AAV (5), an appropriate diag-

nostic approach is warranted. In other studies, approximately

74.5% of patients with MPA and 92% with GPA were

ANCA-positive (7, 8). Certain drugs, including pro-

pylthiouracil and hydralazine, can cause AAV (9). Rifam-

picin and ethambutol have also been reported to cause

AAV (10). In our case, the fever persisted, along with the

increased ANCA titer, even after discontinuation of antitu-

berculosis drugs. Although drug-induced AAV usually re-

solves and ANCA level falls after discontinuation of the

causative drugs (9), in some cases, vasculitis can persist

even after discontinuation of drugs and can progress to end-

stage renal failure (10). Therefore, drug-induced MPA was

suspected, and we changed the antituberculosis drugs.

In addition to drugs, ANCA can be detected in patients

with infectious diseases, such as infective endocarditis (11).
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Table.　Laboratory Findings during the First Examination in Our Hospital.

Blood cell count Blood chemistry
WBC (/μL) 9,400 TP (g/dL) 7.2

Neutrophils (%) 84.5 T-Bil (mg/dL) 0.4

Eosinophils (%) 1.8 AST (U/L) 55

Basophils (%) 0.5 ALT (U/L) 84

Lymphocytes (%) 7.9 LDH (U/L) 140

Monocytes (%) 5.3 γ-GTP (U/L) 118

RBC (104/μL) 376 BUN (mg/dL) 20

Hemoglobin (g/dL) 10.1 Cre (mg/dL) 0.71

Hematocrit (%) 31.4 CK (U/L) 21

Plt (/μL) 37.3 Na (mEq/L) 132

K (mEq/L) 4.2

Cl (mEq/L) 95

CRP (mg/dL) 14.43

HbA1c (%) 6.0 

F-T4 (ng/dL) 1.11

TSH (μIU/mL) 7.41

IgG (mg/dL) 2,009

IgA (mg/dL) 294

IgM (mg/dL) 41

IgE (IU/mL) 151

IgG4 (mg/dL) 18

C3 (mg/dL) 120

C4 (mg/dL) 189

CH50 (U/mL) 47.7

RF (IU/mL) 17

AAN 160 (homogenous)

MPO-ANCA (U/mL) 36.1

PR3-ANCA (U/mL) <1.0

sIL2R (U/mL) 1,792

Infection
β-D-Glucan (pg/mL) 9.3

Aspergillus antigen Negative

Cryptococcus antigen Negative

HIV antibody Negative

Urinalysis
RBC (/HPF) 1-4

WBC (/HPF) 1-4

Protein Negative

DLST
Isoniazid Negative

Rifampicin Negative

Ethambutol Negative

WBC: white blood cells, RBC: red blood cells, Plt: platelets, IPF: immature platelet fraction, 

TP: total protein, T-Bil: total bilirubin, AST: aspartate transaminase, ALT: alanine transami-

nase, LDH: lactate dehydrogenase, γ-GTP: γ-glutamyl transpeptidase, BUN: blood urine nitro-

gen, Cre: creatinine, CK: creatine kinase CRP: C-reactive protein, HbA1c: hemoglobin A1c, 

F-T4: free T4, TSH: thyroid stimulating hormone, IgG: immunoglobulin G, IgA: immunoglobu-

lin A, IgM: immunoglobulin M, IgE: immunoglobulin E, IgG4: immunoglobulin G4, C3: com-

plement component 3, C4: complement component 4, CH50: 50% hemolytic complement unit, 

RF: rheumatoid factor, ANA: antinuclear antibody, MPO-ANCA: myeloperoxidase-antineutro-

phil cytoplasmic antibody, PR3-ANCA: proteinase3-antineutrophil cytoplasmic antibody, 

sIL2R: soluble interleukin-2 receptor, HIV antigen: human immunodeficiency virus antibody, 

HPF: high power field, DLST: drug-induced lymphocyte stimulation test
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Figure　2.　Fat-suppression T2 images of magnetic resonance imaging showing a linear and reticular 
high signal in the thigh muscles (arrows).

Figure　3.　A histopathological examination of the right biceps 
femoris showing monocyte infiltration around the small vessels 
(arrowhead) and fibrinoid necrosis of the vessel walls (arrow) 
(Hematoxylin and Eosin staining, ×10).

ANCA, especially MPO-ANCA rather than PR3-ANCA, has

been associated with tuberculosis (12), similar to the present

case. Furthermore, Toyoshima et al. reported a case of GPA

with positive ANCA that reacted with antituberculosis

drugs (13). Why ANCA levels are elevated in patients with

tuberculosis is unclear. However, this phenomenon strongly

suggests that acid-fast bacilli are associated with the onset

of AAV. In the present case, not only antituberculosis drugs

but also M. tuberculosis infection might have been associ-

ated with the development of MPA. The significance of the

positive DLST findings for isoniazid is unclear, as the diag-

nostic value of a DLST for drug-induced AAV has not been

studied.

Muscle is a well-vascularized tissue that can be easily ac-

cessed, and the usefulness of a muscle biopsy for vasculitis

has been established (14). In a study that examined the util-

ity of a muscle biopsy for confirming vasculitis, the sensitiv-

ity and specificity were 67.7% and >99%, respectively, al-

though this study was not restricted to AAV (15). More re-

cently, Lacou et al. (16) reported that predictive factors for

positivity of a muscle biopsy in AAV included MPO-ANCA,

female sex, and an elevated neutrophil count; conversely, the

CK level, biopsy site, and presence of myalgia were not as-

sociated. In our case, the patient had positive MPO-ANCA

findings, and the CK levels were not elevated.

This study highlights the utility of a muscle biopsy for

successfully diagnosing a case of MPA. Despite its inability

to predict the renal prognosis, relapse, and death (16), a

muscle biopsy remains a useful technique for diagnosing

AAV, specifically in cases with a strong suspicion of AAV

but where it is difficult to determine the biopsy site. Further-

more, physicians should be aware that AAV may develop in

patients with tuberculosis.

Written informed consent for the publication of this case re-

port was obtained from the patient. A copy of the written consent

form is available for review by the Editor-in-Chief of the journal

on request.
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