
Mucosal biopsies from the third airway bifurcation (3BMBs)
assessed molecularly can be used to detect rejection (DOI:
10.1111/ajt.15685) and may also provide insights into
injury. In the present study we examined injury-related
transcripts in mucosal biopsies to see how the airways
differ through time post-transplant.
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There was no discernible relationship between time post-
transplant and transcript set scores in the first 210 days.
Thereafter IGTs and MCATs trended upwards with good
support from their loess CIs and statistically significant
coefficients in linear spline regression (p<0.05). Rej-RATs
and QCATs trended slightly upwards and LT3s & LT4s
trended downwards with time signaling deterioration
(epithelial de-differentiation). CLAD was correlated with time
post-transplant (0.5) but not with a specific molecular
phenotype (few biopsies with CLAD were available)

Late mucosal biopsies demonstrated time-dependent molecular changes reminiscent of those observed in heart and
kidney transplants with late atrophy/fibrosis: accumulation of immunoglobulins and T cells and parenchymal
deterioration. Time accounted for a small amount of the total variance in gene expression, indicating that other factors
contribute to the variation. These findings suggest that, in addition to rejection changes, specific patterns of gene
expression – loss of parenchymal transcripts and increased immunoglobulin, mast cell, and T cell transcripts – can be
monitored in the mucosa post-transplant to better understand the state of the airways.

CONCLUSIONS

314 3BMBs were collected at 8 international centers at the
third airway bifurcation between the right middle and lower
lobe (right lung) or left upper lobe and lingula (left lung).
Biopsies were stabilized in RNAlater™ and sent to
Edmonton, Canada, for central mRNA extraction and
hybridization to PrimeView™ GeneChips® (Thermo Fisher
Scientific). Gene expression data were normalized by
robust multiarray averaging. Transcript sets representing
injury & rejection were summarized as a single score in
each biopsy, and as shown in the figures the scores were
regressed on time post-transplant using linear 2-knot
spline regression and locally estimated scatterplot
smoothing (loess). 95% confidence intervals were
calculated by bootstrapping.

Pa
re

nc
hy

m
a 

Lo
ss

At
ro

ph
y/

Fi
br

os
is

R
ej

ec
tio

n

• Top row in each panel is loess regression with 95% C.I. 

• Bottom row is 2-knot linear spline regression with coefficient p-
values and  multiple R2 printed in the upper left corner of each plot.

• The low R2 indicates that time post-transplant accounts for little of 
the observed variance in scores despite significant trends over time

Transcript set abbreviations:

IGT - Immunoglobulin transcripts
BAT – B cell associated transcripts

MCAT – Mast cell associated transcripts

RejRAT – Transcripts associated with all rejections
TCMRRAT – Transcripts associated with TCMR

QCAT – Cytotoxic T cell transcripts

LT3 – Parenchymal transcripts of the mucosa
LT4 – Parenchymal solute carriers of the mucosa
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