Tolerability and cell yield from nasal biopsies obtained in the outpatient setting
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Background

Granulomatosis with polyangiitis (GPA), a subtype of the anti-neutrophil cytoplasmic
antibody (ANCA) — associated vasculitis (AAV), is characterised by pauci-immune necrotising
small-vessel vasculitis and glomerulonephritis, combined with granulomatous inflammation,
particularly in the lungs and upper airways. Over 70% of patients with GPA have ENT
involvement at presentation with a prevalence of 90% on follow up. This frequently involves
granulomatous inflammation of the nasal mucosa, which is easily accessible for biopsy.
Unfortunately, diagnostic yield is poor and large samples taken under general anaesthetic

are usually required.

The B cell depleting monoclonal antibody, rituximab is an effective treatment option for
GPA. Peripheral B cell depletion is observed following rituximab, however there is frequently
incomplete B cell depletion at the tissue level. Assessment of lymphocyte subsets in the
tissue following rituximab may help predict relapse and guide treatment.

We aimed to develop a minimally invasive nasal biopsy technique that could be performed
under local anaesthetic in the outpatient setting.

Patients and Methods

Patients with active GPA define as 1 major or 3 minor BVAS/WG items were eligible for the
study. Biopsies were performed prior to commencement of remission induction treatment

with either rituximab or cyclophosphamide.

A mixture of Lidocaine hydrochloride 5% and phenylephrine 0.5% was applied topically.
Biopsies were taken from the area of inflammation, the post-nasal space (PNS), the lateral wall
and septum using cupped forceps (maximum spread 5mm) under direct vision with a
nasoendoscope. A biopsy comprising full thickness of the epithelial layer to a minimum

diameter of 2mm was acceptable.

Cells were dissociated from the tissue using a liberase and DNAse digestion step and passed
through a 70nm cell strainer to produce a single cell solution. Fluorescently labelled antibodies
were added to the solution which was then run on an LSR-Fortessa flow cytometer enabling

accurate immunophenotyping of lymphocytes

Results

Tolerability

Of the 7 patients who underwent nasal biopsy under LA, 5 reported either no or mild
discomfort. One patient reported severe discomfort that was attributed to an
insufficient level of anaesthetic and would not be willing to have another biopsy.

Reassuringly, 6 patients said they were willing to have a repeat biopsy.
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Complications

There were no major and 2 minor complications. One episode of bleeding required local

cautery.

Optimal biopsy site

Cell yields (total CD19+ and CD3+ cells) were highest from the PNS biopsy site (median
38355, IQR 1002-97185) compared with the lateral wall (1136, IQR 202-2596), septum
(236, IQR 175-1030) and inflamed area (197, IQR 72-397). Despite the superior cell yields
from the PNS, significant variation between samples was observed. 4 samples had

enough cells for adequate immunophenotyping
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Table 1. Disease and treatment variables

Variable Value (range)
N 7

ANCA subtype 6 PR3, 1 MPO
BVAS/WG (mean) 3

Sino-nasal disease present 4/7

ANCA titre 21 (5-45)
CRP 5 (4-9)
Prednisolone dose, mg 17.5 (0-40)
IV steroid given prior to biopsy 2/7

Previous rituximab 2/7
Background oral immunosuppressive agent 0/7

B cell subsets from the PNS

CD3+CD4+ cells (81%) were the dominant T cell and CD19+C27+IgD- memory
(68%) the most frequent B cells. The predominance of memory B cells suggests

sampling of lymphoid tissue, which is unsurprising given the proximity to the

adenoids
Figure 3. B cell subsets from the PNS
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Conclusions

Nasal biopsy taken under local anaesthetic in the outpatients setting was safe and well tolerated. The PNS was the optimal biopsy site but sample quality was variable. Cell yields were high
enough to accurately examine lymphocyte subsets. This technique may be used in future studies to assess the effects of B cell depletion therapy at the tissue level.
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