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Introduction

Patients with cystic fibrosis (CF) frequently require lung transplantation despite
aggressive therapy to combat increased mucostasis, poor bacterial clearance,
and severe airway inflammation. More than 33% of all lung transplant
recipients are treated for acute rejection in the first year alone.

The diagnosis of pulmonary allograft rejection from surveillance transbronchial
biopsies has been standardized with an international grading scheme adopted
by the International Society for Heart and Lung Transplantation (ISHLT). Acute
cellular rejection remains based on perivascular and interstitial mononuclear
infiltrates; however, since its introduction in 1990, modifications to the grading
scheme (1996, 2007) have been made to accommodate the influence of
airway (bronchiolar) inflammation.

Accurately grading allograft rejection in the CF transplantation population is
uniquely challenging because of the potential for continued airway
inflammation from possible chronic post-transplantation microbial colonization.
Current ISHLT rejection scoring guidelines give little recommendation to the
findings of acute inflammation. The presence of neutrophils and eosinophils in
surveillance biopsies have long been associated with microbial infection
(deferring grading).

It is the aim of this study to characterize the acute inflammation in the post-
transplantation lungs of CF patients in association with final diagnosis ISHLT
rejection scoring. Our goal is to better predict allograft rejection in this
population.

Results: Neutrophil/Eosinophil Grade is Directly Related to Rejection Score
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1996 2007 |ISHLT WORKING FORMULATION FOR THE STANDARDIZATION OF
“R” NOMENCLATURE IN THE DIAGNOSIS OF PULMONARY ALLOGRAFT REJECTION
ACUTE REJECTION: diagnosis is based exclusively on the presence of perivascular and interstitial mononuclear cell infiltrates
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Table 1: In 1990 an international scheme for the grading of pulmonary allograft
rejection was adopted by the International Society for Heart and Lung
Transplantation (ISHLT) and was modified in 1996 and 2007. Acute rejection is
currently based on perivascular and interstitial mononuclear infiltrates.

We examined 173 transbronchial biopsies from 18 post-transplantation lungs
within CF patients at Loyola University Medical Center between 2006 and 2016.
Acute cellular rejection statuses were collected based on the 1996 ISHLT
grading scheme for lung rejection surveillance. Neutrophilic and eosinophilic
inflammation were examined and were quantified by a grading scheme of 0-4,
with 0 as absent and 4 as extensive infiltration. Microbiological isolation data
were obtained from BAL specimens obtained at the time of biopsy. Spirometry
data were collected within two weeks of biopsy. Radiograph disease scoring
was performed on chest x-rays obtained before biopsy. Scoring was performed
via the following three schemes: Chrispin-Norman Scoring*, Brasfield Scoring®,
and Severe Acute Respiratory Infection Scoring®. Results were analyzed by
paired analysis with one-way ANOVA.

Conclusions

 The presence of neutrophils and eosinophils, in large airways especially,
may be an important indication of higher grade rejection in CF patients.

* Microbiological isolation status alone is not a significant predictor of graft
rejection, nor does it correlate significantly with acute inflammation found
in transbronchial surveillance biopsy.

« ISHLT Grading Scheme may benefit from recommending specific evaluation
of eosinophilic and neutrophilic inflammation in rejection surveillance grading.

» |ISHLT Grading Scheme may benefit from recommending the evaluation of
large airways in lung transplantation rejection surveillance.

* Follow up studies include correlation with chronic lung allograft dysfunction,
cytokine isolation studies, and survival data.
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Figure 1: (Above) Representative transbronchial surveillance biopsy
hematoxylin and eosin (H&E) stained tissue sections from (A) final diagnosis
B1 low grade lymphocytic bronchiolitis with moderate neutrophilic infiltration
and (B) final diagnosis B2 high grade lymphocytic bronchiolitis with
considerable neutrophilic infiltration. (C) Final diagnosis B1 low grade
lymphocytic bronchiolitis with minimal eosinophilic infiltration and (D) final

—_
—_ w [\

o
n

Neutrophilic Inflammation
(Average Grade 0-4)

(=)

diagnosis B2 high grade lymphocytic bronchiolitis with considerable Lo e B2 BO
eosinophilic infiltration. st Ay (- ANOVA p1000) D. T
£_’lc
e ' _
g % 1.5 OLarge Airway (1-ANOVA p=0.0000000004)
é "g B Small Airway (1-ANOVA p=0.000007)
. . . . . pe i =0
Figure 2: (Right) There is significantly more neutrophilic (A-B) and 281
eosinophilic (C-D) inflammation present in higher grade rejection R m 1 m
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Results: Microbiological Isolation

is Independent of Rejection Status
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Figure 3: (Left) There is no
significant correlation between any
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Results: Rejection Predicts Bronchiolitis Obliterans Syndrome (%FEV1)

Fiqure 4. (Right) Pulmonary function testing performed Pulmonary Function Testing Pulmonary Function Testing

within 1 week of transbronchial surveillance biopsy was ; and Perivascular Rejection and Bronchiolar Rejection 150
used to calculate a Bronchiolitis Obliterans Score (BOS) 2 ANOVA One-Vay p 00014 ANOVA O Way: p - 000001

(0-3) based on %FEV1 of initial transplanted lung baseline ‘égz's 120
spirometry. As expected, %FEV1 of baseline significantly § 5 2 00 Ti
decreases with worsening perivascular and bronchiolar S2 s £
rejection status. Similarly, BOS significantly increases with :;jé 60 E
worsening perivascular and bronchiolar rejection status. - =
This indicates the predictive utility of ISHLT lung allograft 23 05 30
rejection grading in our patient population, and that our 2 . .
specimens were likely scored accurately.

Results: Radiographic Scoring is Not Prognostic for Perivascular Rejection
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< Figure 5. (Ab.ove) Representgtlve Chrispin-
0 0 © Norman Scoring* at different intervals of
A0 Al A2 A3 A4 BO Bl B2 B.O. surveillance (A->B) at time of surveillance trans-

bronchial biopsy (before procedure).

Figure 6: (Above Left) Three radiographic chest scoring schemes for structural lung changes and consolidation pattern were
examined: Chrispin-Norman Scoring?, Brasfield Scoring®, and Severe Acute Respiratory Infection Scoring®. There is no
significant correlation between any of the three scoring schemes and perivascular rejection status. There is a significant
correlation between increasing Chrispin-Normal Score and bronchiolar rejection status.

Results: Isolated Acute Inflammation is Indicative of Worsening Rejection

Figure 7: (Right) Data from Figures 1-6 are synthesized via Neutrophil _—

radar analysis. Chrispin-Normal Score* averages were AD]  Infiation o Inzﬁmaﬁon
normalized to fit axis. Variables which correlate significantly w2 2L

with perivascular rejection status include neutrophilic Chrispin. L—A4 bosinopnil | Chrspin- | ool
infiltration, eosinophil infiltration, and BOS classification. Norman Seore Tnfiliration e S0 /g Infiltration
Notably, positive microbiological isolation status and

radiographic scoring do not significantly distinguish

perivascular rejection status. Variables which correlate All Cause AllCause s0s
significantly with bronchiolar rejection status include Micro Isolation Classiheaton M et Classifiation
neutrophilic infiltration, eosinophil infiltration, BOS Sandrd -
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