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1.  INTENDED PURPOSE
NEATstik® is a single use in vitro diagnostic test 
for the qualitative detection of active neutrophil 
elastase (NE) in sputum samples. This product is 
designed for use by healthcare professionals. 

2.  BACKGROUND
Neutrophil elastase (NE) is a serine protease 
which is stored in neutrophils until activation 
and release. NE is found in one of three forms: as 
the active enzyme, inactive zymogen or inhibitor 
bound enzyme. Active NE is a degradative enzyme, 
which, under normal physiological circumstances, 
is involved in inflammation and eliminating 
microbial infections1. However, in a number of 
pulmonary diseases when active NE is found at 
high concentrations, this degradative ability causes 
excess tissue degradation, damaging the airway 
walls and contributing to a destructive and vicious 
inflammatory cycle².
Active NE in sputum is an established biomarker 
of infection and inflammation which correlates 
with disease severity in a range of chronic 
pulmonary diseases including, but not limited to, 
Chronic Obstructive Pulmonary Disease (COPD), 
Cystic Fibrosis (CF), bronchiectasis and alpha-1 
anti-trypsin deficiency³-⁵. 
In a study published in 2019⁶, it was shown that 
measuring active NE levels using NEATstik® 
can identify bronchiectasis patients with airway 
bacterial infection and those patients at highest 
risk of suffering exacerbations over the subsequent 
12 months. 
NEATstik® provides a rapid qualitative assessment 
of active neutrophil elastase in sputum, which may 
enable ongoing monitoring of this clinically useful 
biomarker as part of the management of patients 
with chronic pulmonary diseases.

3.  PRINCIPLE OF THE TEST
NEATstik® utilises the highly innovative 
ProteaseTag® technology to specifically detect 
active NE in sputum samples. 

NEATstik® consists of a lateral flow test strip 
enclosed within a plastic cassette. The test strip 
comprises of a membrane and pads on a solid 
support with applied CONJUGATE and two 
reaction lines: a TEST (T) line and a CONTROL 
(C) line. The conjugate is a mixture of a 
ProteaseTag® (designed to specifically interact 
with active NE) and coloured gold particles. 
The TEST (T) line consists of an antibody which 
can detect NE and the CONTROL (C) line can 
detect the conjugate. 

Following dilution and gentle mixing of the 
sputum sample, a small volume is added to the 
sample port on NEATstik® to begin the testing 
process. The diluted sample travels along the 
test strip and interacts with the conjugate. The 
ProteaseTag® in the conjugate will bind to active 
NE present in the sample, travel up the test strip 
and bind to the TEST (T) line. Excess conjugate 
will bind to the CONTROL (C) line. 

The appearance of the TEST line confirms the 
presence of active NE in the sample above the 
pre-set threshold.

The appearance of the CONTROL line confirms 
that the test has been performed correctly.

4.  KIT COMPONENTS
Each multipack box contains 10 kits.

Each individual kit contains:

 1 x NEATstik® lateral flow test in a sealed 
foil pouch 

 1 x NEATstik® sample dilution buffer (20 mL)

 1 x Sputum dilution pot 

 1 x Dual bulb pipette

 1 x Graduated pipette

 1 x Instruction leaflet
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5.  MATERIALS REQUIRED 
BUT NOT PROVIDED

 Sputum collection pot

 Weighing scale or balance

 Stopwatch/timer

6.  TESTING PROCEDURE
Collecting the sample
To collect a sample to test, ask the patient to 
cough up sputum (not saliva) into a sputum 
collection pot (not provided). It is recommended 
that samples are tested immediately. 

Preparing the sample
Sputum samples must be diluted before 
addition to NEATstik®.

(1)  Place the base of the sputum dilution pot 
on a weighing balance. Tare (zero) the 
weighing balance.

(5)  Tare (zero) the weighing balance.

(6)  Using the graduated pipette, transfer 
NEATstik® sample dilution buffer into 
the sputum dilution pot up to the weight 
calculated.

(7)  Place the lid on the sputum dilution pot and 
ensure it is tight.

(8)  Mix the sputum with the buffer by turning 
the sputum dilution pot upside-down 
10 times.

(2)  Keeping the sputum dilution pot on the 
weighing balance, use the spatula (attached 
to the lid of the sputum dilution pot) to 
transfer a very small portion (e.g: 0.1-0.5g) of 
sputum from the sputum collection pot into 
the sputum dilution pot. 

(3)  Note the weight of transferred sputum 
in grams. The sputum dilution pot should 
remain on the weighing balance.

(4)  Calculate the quantity of NEATstik® sample 
dilution buffer needed to produce a x10 
dilution using the following calculation:

 Weight Sputum = ………… g 

 x 9 

 = ………… g NEATstik® 
sample dilution buffer
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6.  TESTING PROCEDURE (cont)
Performing the test
(1)  Remove NEATstik® from the foil packaging 

and place on a level surface with the viewing 
window upwards. 

(2)  Remove the lid from the sputum 
dilution pot.

(3)  Use the dual bulb pipette to draw up a 
sample of the diluted sputum. Try to ensure 
solution only – no ‘lumps’ of sputum. 

Viewing 
window
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(4)  Apply the sample to the oval shaped sample 
port on NEATstik®. 

(5)  Wait for 10 minutes (use a timer) before 
reading the result.
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Reading the result and Quality Control

If the test has been performed successfully, the 
CONTROL (C) line will be visible as a red line 
(colour intensity may vary). If the CONTROL (C) 
line is not visible, the results are invalid and the 
test should be repeated with a new sample and 
a fresh test kit. 

If the TEST (T) line is visible, this confirms the 
presence of active NE, greater than the pre-set 
threshold, in the sputum sample.
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If the TEST (T) line is not visible, any active NE 
present in the sputum sample does not exceed 
the pre-set threshold.
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7.  PERFORMANCE 
CHARACTERISTICS

The performance of NEATstik® test was 
assessed using 58 frozen sputum samples. 
Active NE was quantified using a ProteaseTag® 
Active NE Immunoassay (ProAxsis Ltd). 

- 42 samples had sputum NE concentrations 
<8 µg/mL = negative

- 16 samples had sputum NE concentrations 
>8 µg/mL = positive

The test gave a positive result for 16 of the 16 
sputum samples with NE quantified above 8 µg/
mL (100% sensitivity), and a negative result for 
36 of the 42 sputum samples with NE quantified 
below 8 µg/mL (86% specificity).

8. LIMITATIONS OF USE
 For use with diluted sputum samples only
  For accurate results, please follow the 

instructions provided
 NEATstik® results must be evaluated in 

conjunction with other clinical and patient 
data available to the healthcare professional. 

 NEATstik® does not quantify active NE in 
sputum samples.

9.  QUANTIFYING ACTIVE 
NEUTROPHIL ELASTASE

To measure the concentration of active NE 
in a sputum sample, use of ProteaseTag® 
Active Neutrophil Elastase Immunoassay is 
recommended (available from ProAxsis Ltd).

10.  TROUBLESHOOTING
The CONTROL (C) line does not appear
The test is invalid. Repeat with new kit.

Some of the test kit components are damaged
If any of the test kit is damaged or missing 
please contact ProAxsis Ltd on 
+44 (0) 28 9073 0444 or info@proaxsis.com

11.  WARNINGS AND PRECAUTIONS
 Do not use components past their 

expiry dates
 Do not mix components from different 

kit lots
 The test is for single use only. Do not reuse

 Suitable protective clothing should be worn 
when handling sputum samples and while 
performing the test.

12.  STORAGE
Store the kit at room temperature.

Each test kit may be used until the expiration 
date printed on the label if it remains in 
original packaging under recommended 
storage conditions. 

NEATstik® lateral flow test should be used 
immediately after removal from the sealed 
pouch.  

NEATstik® sample dilution buffer should be 
used immediately after bottle opening. 
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13.  DISPOSAL
Sputum samples and used test components are 
potentially biohazardous. Dispose of used test 
kits and sputum samples appropriately in line 
with local clinical waste guidelines.
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