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Tubulointerstitial nephritis without glomerular crescent
formation as an underestimated subgroup of renal involvement
among microscopic polyangiitis patients: A case report
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1 | INTRODUCTION

Microscopic polyangiitis (MPA) is an anti-neutrophilic
cytoplasmic antibody (ANCA)-associated vasculitis (AAV),
which mainly involves the small vessels without granuloma-
tous changes. More than 70% of MPA patients have renal in-
volvement.' Renal biopsy is the gold standard to confirm the
renal manifestation of MPA. Rapid progressive glomerulo-
nephritis (RPGN) with a crescent formation in the glomeruli
and pauci-immune nephritis are typically found in glomerulo-
nephritis associated with MPA. However, several case reports
documented MPA patients without these typical glomerulus
pathologies. These suggested that tubulointerstitial nephritis
without crescentic glomerulonephritis pertained to a new
subgroup of renal manifestation in MPA. We describe a case
of MPA with tubulointerstitial nephritis without a crescentic
change in the glomeruli.

| Sang-Heon Lee®

| Hong Ki Min'

Although extra-glomerular involvement of microscopic polyangiitis is not regarded
as a characteristic finding of the disease, tubulointerstitial nephritis should be consid-
ered as a new subclass of renal involvement.

interstitial, microscopic polyangiitis, nephritis

2 | CASE REPORT

A 70-year-old woman with underlying hypertension
was admitted for complaints of intermittent fever, back-
ache, bilateral shoulder and leg pain, and left-sided foot
drop for 2 months. On admission, her blood pressure was
136/61 mm Hg, and her heart rate was 99 bpm. On the next
day, she had a fever of 40°C. On neurologic examination,
the deep tendon reflex of the left ankle was negative. The
initial laboratory findings are presented in Table 1. A urine
analysis showed microscopic hematuria (red blood cells
[RBCs]: 10-19 cells/HPF) and proteinuria [spot urine pro-
tein/creatinine ratio, 907.4 mg/g, albumin 16.8%, alpha 1
globulin 15.3%, alpha 2 globulin 21.1%, beta globulin 27.8%,
and gamma globulin 19.0%] without RBC cast. The result
of the respiratory viral panel was negative. Chest computed
tomography showed multiple ground-glass opacities and
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Laboratory test Interpretation

White blood cell 11.50 x 10¥/uL
Hemoglobin 9.2 g/dL

Platelet Platelets, 608 x 10°/uL
Erythrocyte sedimentation rate >120 mm/h

HbAlc 7.1%

High-sensitivity C-reactive protein 14.76 mg/dL

Blood urea nitrogen 31.7 mg/dL

Creatinine 1.50 mg/dL
Glomerular filtration rate 34 mL/min/1.73 m?
Rheumatoid factor 154 TU/mL
Complement 3 178.2 mg/dL
Complement 4 32.5 mg/dL
Anti-nuclear antibody + (speckled pattern, 1:80)
Myeloperoxidase antibody + (antibody index 3.70)

Proteinase-3 antibody

+ (antibody index 1.96)

TABLE 1

Reference range visit
4x10°~10% 10’

11.5~ 145

140 x 10° ~ 400 x 10

0~20

43~56

0.01-0.03

8-22

0.5-0.9

3-18
86-160
17-47

0-0.90
0-0.90

Laboratory findings at initial

FIGURE 1

Renal biopsy finding. A, (light microscopy [LM], x20) Tubules reveal focal moderate atrophy and loss with infiltration of

mononuclear cells (black arrows) and fibrosis in interstitium (black arrowhead). Mild arteriolosclerosis is also seen. B, (Electron microscopy [EM],

%5000) Glomerular basement membrane measures normal in thickness having relatively smooth contours. No electron-dense deposits are found in

epithelial cell; foot processes are widely effaced (white arrow)

mosaic attenuation in both lungs. The patient experienced
difficulty urinating. Urodynamic studies revealed a bladder
muscle dysfunction. Magnetic resonance imaging (MRI) of
the whole spine showed mild disk protrusion at the C4-C5
level without spondylitis. A nerve conduction study (NCS)
showed left peroneal neuropathy, bilateral lumbosacral ra-
diculopathy (L4-S1), and bilateral distal median neuropathy
at the wrist level. The MRI findings did not correlate with the
patient's clinical symptoms or NCS findings. These findings,
along with ANCA positivity, elevated acute phase reactants,
polyneuropathy, and hematuria with proteinuria, suggested
AAV. Thus, a renal biopsy was performed. The renal biopsy
included 14 glomeruli and showed no immune complex de-
posits or crescent formation. However, segmental mesangial

cell proliferation, focal atrophy and loss of tubules, and mon-
onuclear cell infiltration with fibrosis were noted in the in-
terstitium (Figure 1A). On electron microscopy, foot process
effacement was observed. However, electron-dense deposits
were not found (Figure 1B). In the immunohistochemical ex-
amination, staining of immunoglobulin G (IgG), IgM, IgA,
complement 3, C4, Clq, kappa light chain, or lambda light
chain was not noted. The patient did not have any allergic
disorders, peripheral eosinophilia, upper respiratory involve-
ment, or granulomatous changes. Hence, granulomatosis with
polyangiitis (GPA) and eosinophilic granulomatosis with
polyangiitis (EGPA) were excluded.” The clinical and labo-
ratory findings were compatible with a diagnosis of MPA.
Ceftriaxone, azithromycin, and piperacillin/tazobactam were
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administered after admission for 6 days. However, the clini-
cal and laboratory findings did not improve. Antibiotic treat-
ment was terminated, and high-dose glucocorticoid therapy
was initiated (1 mg/kg methylprednisolone; body weight,
60 kg). Her back pain and difficulty in urination improved.
After 8 days of high-dose glucocorticoids, we added azathi-
oprine, and the glucocorticoid dose was tapered. Foot drop
improved after a week of treatment. The deep tendon reflex
of her left ankle normalized after 6 weeks of medication.
Mycophenolic mofetil was not prescribed due to insurance
problems in Korea. Methotrexate was also not administered
because the patient exhibited interstitial lung disease. Instead
of two drugs, we chose azathioprine. After 1 month of glu-
cocorticoid therapy, her follow-up laboratory findings im-
proved (WBC level, 4.79 x 103/pL; ESR, 25 mm/h; hs-CRP,
0.14 mg/dL; BUN, 33.4 mg/dL; creatinine, 0.88 mg/dL;
GFR, 64 mL/min/1.73 mz; negative ANCA [MPO-Ab 0.42,
PR3-Ab 0.67]). Urine analysis showed no protein or RBCs
(Figure 2). There were no adverse events during glucocor-
ticoid therapy, and the patient was satisfied with the current
therapy because the previous symptoms improved.

3 | DISCUSSION

Rapid progressive glomerulonephritis is a typical renal
manifestation of MPA.? Typical pathological findings of
AAV nephritis include glomerular necrosis and crescent

formation with no immune complexes deposition. This is
also known as pauci-immune glomerulonephritis.4 In 2010,
Berden et al proposed a pathologic classification for ANCA-
associated glomerulonephritis. The classification consisted
of four categories: focal (>50% of normal glomeruli), cres-
centic (>50% glomeruli with cellular crescents), sclerotic
(>50% with globally sclerotic glomeruli), and mixed, which
was defined as a combination of <50% of normal, crescentic,
and sclerotic glomeruli. The extent of crescentic glomerulo-
nephritis in MPA is essential because it predicts the prog-
nosis of renal manifestations in AAV.> The renal biopsy of
our patient had pauci-immune findings. However, contrary to
the typical presentation, glomerular crescent formation was
absent. Only foot process effacement and tubulointerstitial
nephritis were noted in the present case.

The foot processes of podocytes form the filter of the glo-
merular basement membrane, and changes in foot processes
can be observed in various kidney diseases at an early stage.6
In a typical MPA renal biopsy, the changes in podocytes are
not apparent because MPA features advanced crescentic glo-
merulonephritis. Tubulointerstitial changes are also observed
in the renal biopsy of patients with MPA. However, this his-
tologic feature is considered a secondary change following
crescent formation and consequent rupture of the Bowman's
capsule.7 A recent study discussed the importance of tubu-
lointerstitial damage in the long-term prognosis of AAV-
associated nephritis. It associated a specific tubulointerstitial
biomarker (EGF mRNA expression) with the severity of

Admission Discharge FU
Peak BT(°C)

40

39

38

37

36
Medication
Ceftriaxone
Azithromycin
Piperacillin (tapering)
Methylprednisolone 62.5mg IV —>
Prednisolone 50mg 35mg  25mg
Azathioprine 100mg
Laboratory finding
WBC(/ul) 11500 12530 13580 10720 16450 4790
CRP(mg/dL) 14.76 15.3 3.59 0.19 0.04 0.14
ESR(mm/h) >120 >120 84 30 23 25
Creatinine(mg/dL) 15 1.28 0.96 0.95 0.9 0.88
MPO-ANCA (+)3.7 (-)0.42
Urine RBC 10-19/HPF 5-9/HPF 1-4/HPF 1-4/HPF
Urine P/C ratio  907mg/g 188.8mg/g
Day D1 D3 D6 D9 D12 D15 D17 D21 D28 D42

24-Mar  26-Mar 29-Mar  1-Apr 4-Apr 7-Apr  9-Apr 13-Apr 20-Apr  18-May

FIGURE 2 Clinical course, treatment schedule, and laboratory findings. On the day of initiating methylprednisolone 62.5 mg intravenously,

fever was subsided, and antibiotics were stopped. After administration of methylprednisolone for 8 d, it was switched to prednisolone tablet 50 mg

and azathioprine 100 mg was added. On D14, kidney biopsy was done. BT, body temperature; P/C, protein/creatinine
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renal function loss.® In our case, renal histology showed foot
process effacement without glomerular crescent formation.
This indicated that podocyte changes may be an early-stage
pathologic finding in MPA. Furthermore, tubulointersti-
tial nephritis may occur in MPA independently of crescent
formation, and these may form a unique subgroup of MPA-
associated nephritis.

Distinguishing MPA nephritis from other alternative
causes is essential because hypertension and diabetes mel-
litus can cause chronic kidney disease. The present case's
findings differed from those seen in hypertensive nephrop-
athy cases (characterized by arterial nephrosclerosis, renal
arterial hyalinization, and thickening of the arterial wall).9
In addition, the patient was newly diagnosed with diabetes
mellitus after admission. Diabetic retinopathy, which occurs
before diabetic nephropathy, was absent. Pathologic find-
ings of diabetic nephropathy include glomerulosclerosis and
Kimmelstiel-Wilson lesions,lo which were not noted in the
present case. Other possible causes of nephritis, such as al-
lergic reactions or nephrotoxic drugs, were excluded. The
absence of a history of allergy and systemic eosinophilia
excluded the diagnosis of EGPA. GPA usually involves the
upper and lower respiratory tracts. Moreover, cavitary lesions
or nodules are typically seen on chest radiography. In con-
trast, a diffuse ground-glass appearance without a cavitary le-
sion is more common in patients with MPA."! Distinguishing
between GPA and MPA is sometimes difficult. However, the
clinical findings in the present case were closer to MPA than
GPA.

There have been few similar documented cases of MPA
and nephritis without crescentic glomerulonephritis.u’13
Nakabayashi et al revealed that patients with an intact cluster
of differentiation (CD)34, the surface marker for glomerular
endothelial cells had tubulointerstitial nephritis-dominant pa-
thology rather than crescentic glomerulonephritis. This sug-
gested that the loss of CD34 was related to the glomerular
damage found in MPA."* Gou et al found that the MPO anti-
body was able to bind to several epitopes of MPO. Moreover,
a higher portion of normal glomeruli and a lower portion of
cellular crescents were found in MPA patients whose MPO
antibodies were bound to the H4 fragment (a part of the C-
terminal epitope of MPO) than in those with MPO antibod-
ies unresponsive to the H4 fragment.14 In addition, levels
of interleukin-1, toll-like receptor-4, and nod-like receptor
family pyrin domain-containing-3 in the tubulointerstitium
correlated with the severity of tubulointerstitial injury in
ANCA-associated nephritis. This indicated that the mech-
anism behind tubulointerstitial injury was independent of
glomerular injury."” Previous studies have suggested that a
specific cell surface marker, MPO epitope, or receptors were
involved in the pathogenesis of MPA-associated tubuloint-
erstitial nephritis by controlling the binding affinity of the
MPO antibody.

4 | CONCLUSIONS

In conclusion, the present report described a patient with
MPA and atypical nephritis, which dominantly demonstrated
tubulointerstitial nephritis with podocyte changes. These
histologic changes in the present case suggested a specific
subcategory or an early change in MPA-associated nephri-
tis. Physicians should consider MPA as a possible diagno-
sis, even if crescentic glomerulonephritis is absent on renal
biopsy.
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