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Methods

-ROSTBITE-Z2 was an investigator-initiated, multicenter, open-
abel randomized clinical trial conducted at 9 US medical centers.
According to the authors, this was the first randomized clinical tria
comparingankrbel1.1T-mmcryoprobewithforcepsfortransbronchia
biopsy.

The study enrolled 500 patients aged =18 years who were
scheduledtoundergotransbronchialbiopsyforpulmonarynodules
or masses, lung transplant evaluation, or diffuse parenchymal
ung disease. Participants were randomized 1:1 to undergo
cransbronchial biopsy using either an Erbe 1.7- cryoprobe
(n=250) or conventional forceps biopsy (n=250).

Bronchoscopic procedures were otherwise performed according
0 institutional standard practice. Localization modalities including
luoroscopy and advanced bronchoscopic navigation techniques
could be used at the discretion of the treating bronchoscopist.
Outcome assessors and centralized pathology reviewers were
masked to treatment allocation to reduce interobserver variability.

n the cryoprobe group, tissue samples were retrieved through
the bronchoscope working channel while the bronchoscope
remained in the airway throughout the procedure, allowing
continuous airway visualization.

The primary endpoint was diagnostic yield, defined as the
percentage of patients in whom transbronchial biopsy establishec
a specific histopathologic diagnosis. Secondary analyses includec
subgroup diagnostic yield, histologic specimen quality, specimen
size, crush artifact proportion, artifact-free tissue proportion, and
safety outcomes.
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Results
Diagnostic yield

The overall diagnostic yield was significantly higher with cryobiopsy
compared with forceps biopsy:
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No pneumothoraces were observed in the cryoprobe group, while
six pneumothoraces occurred in the forceps group, including four
requiring chest tube placement. No grade =3 bleeding events,
respiratory failure events, or deaths were reported in either study
arm.

Safety Outcome Erbe
cryoprobe

Forceps

Composite safety endpoint events™

Pneumothoraces

Pneumothoraces requiring chest tube placement

Grade =3 bleeding events

Respiratory failure events

Diagnostic Erbe Forceps Absolute P value
Yield cryoprobe difference
(95% Cl)
Overall 88.6% 78.8% 9.8% .003
(217/245) (193/245) (3.3-16.3%)

Subgroup analyses

Subgroup Erbe Forceps P value

cryoprobe

Lung nodules/masses 83.2% 70.1% 04
_ung transplant 96.0% 88.7% .03
Diffuse parenchymal lung disease 72.0% 062.5% 55

Cryobiopsy demonstrated significantly higher diagnostic yield in
patients with pulmonary nodules/masses and lung transplant
evaluation. No statistically significant difference was observed ir
diffuse parenchymallung disease, however,interpretationis limitec
by the relatively small subgroup size.

Histologic specimen quality

Cryobiopsy produced significantly larger specimens with less crush
artifact compared with forceps biopsy.

Histologic Parameter Erbe Forceps P value
cryoprobe

Median total specimen area 16.7 mm? 9.6 mm? <.007

Median alveolated area 13.7 mm? 0.4 mm? <.007

Median crush artifact 0 % 5 % <.001

Median artifact-free tissue 100 % 95 % <.001

Safety

Unlike larger conventional cryoprobes, the Erbe 1.17-mm cryoprobe
allowed specimen retrieval through the bronchoscope working
channel while maintaining continuous airway visualizatior
throughout the procedure. Only 0.6% of procedures required rigic
bronchoscopy and 0.4% used prophylactic bronchial blockers,
suggesting compatibility with routine flexible bronchoscopic
workflows.

The predefined composite safety endpoint included pneumothorax
requiring drainage, significant bleeding, and respiratory failure. No
composite safety endpoint events occurred in the cryoprobe group,
whereas four events occurred in the forceps group™.
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Deaths

Implications and recommendations

The FROSTBITE-2 trial demonstrated that transbronchial biopsy
with an Erbe 1.1-mm cryoprobe achieved significantly higher
overall diagnostic yield compared with forceps biopsy, without an
increase in major procedural complications. No grade =3 bleeding
events, respiratory failure events, or deaths were observed in the
cryoprobe group.

Cryobiopsy also produced larger tissue specimens with less crush
artifact and a higher proportion of artifact-free lung parenchyma,
which may facilitate histopathologic interpretation through
improved preservation of tissue architecture.

Overall, the trial provides randomized evidence supporting the use
of an Erbe 1.1-mm cryoprobe as an effective transbronchial biopsy
nodality with improved specimen quality and preserved procedural
safety.

Products

For FROSTBITE-2 the Erbe flexible single-use 1.1-n
was used in combination with the ERBECRYQO® 2.

cryoprobe

Erbe flexible cryoprobe for single use, 1.7 mm
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