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1. Important information

1.1. Before using NIOX PRO®

NIOX PRO® may only be operated as directed in this manual by trained
healthcare professionals. Trained status is achieved only after careful
reading of this manual. Read the entire instructions for use and make
certain that you fully understand the safety information.

This is an amendment to the NIOX PRO® User Manual. Carefully read the
NIOX PRO® User Manual and the NIOX PRO® Nasal User Manual before
performing NIOX PRO® Nasal measurements.

Symbol Description

WARNING Indicates a potentially hazardous situation that, if not avoided, can result
in bodily harm or injury.

CAUTION Indicates a potentially hazardous situation that, if not avoided, can
damage a product or system, cause loss of data or harm to business.

Note: Alerts the reader to important information on the proper use of the
product, user expectations, error situations, and actions.
1.2. About this manual
NIOX PRO® Nasal Manual - English.

For instruction on how to view the software version number installed in the
instrument refer to the NIOX PRO® User Manual.

This manual is an appendix to the NIOX PRO® User Manual. It describes

the additional nasal measurement mode for NIOX PRO®. Refer to the NIOX
PRO® User Manual for more information.

1.3. Compliance

NIOX® Nasal Kits are CE marked as class | medical devices, in accordance
with the medical device regulation MDR 2017/745.

1.4. Responsible manufacturer and contacts

Mailing address: Visiting Address:
NIOX AB Hansellisgatan 13
P.O. Box 3006 SE-754 50 Uppsala,
SE-750 03 Uppsala, Sweden

Sweden www.niox.com

1.5. Warnings

For a full list of warnings, please read the NIOX PRO® User Manual.

1.6. Intended use

NIOX PRO® measures Nitric Oxide in human breath (Fractional exhaled
Nitric Oxide, FeNO) and Nasal Nitric Oxide (nNO) in the aspirated air from
the nasal cavity. NIOX PRO® is intended for near patient testing.

Nasal Nitric Oxide has been shown to be decreased in patients with
Primary Ciliary Dyskinesia (PCD). Measurement of nNO can assist in the
identification of cases of PCD according to ERS guidelines!

Measurement of nNO with the NIOX PRO® Nasal Measurement Mode is
non-invasive, simple, safe and repeatable in patients age 5 and above
when measured according to the NIOX PRO® Nasal Manual.

Suspected cases of PCD following screening with nNO should be
confirmed according to published recommendations for PCD diagnosis and
management.

1. Lucas JS, Barbato A, Collins SA, et al. European Respiratory Society guidelines for the diagnosis of
primary ciliary dyskinesia. Eur Respir J 2017; 49: 1601090



2. Product description

2.1. Nasal accessories and parts
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(A) NIOX® Nasal Kit
(B) NIOX® Nasal Restrictor (for use together with
NIOX® Patient filter)

2.2. NIOX PRO® accessories and parts

© | (D)

(C) NIOX® Breathing Handle, (D) NIOX® Patient Filter

2.3. NIOX PRO® main view
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(A) Status bar, (B) Animation selection, demo and start window, (C) Bottom

menu elements, (D) Device information tiles.

2.3.1. Bottom menu

(A) Measurement mode 10 seconds / 6 seconds, (B) Nasal testing selection
(only shown when nasal testing is activated, see Section 3), (C) Patient ID
entry, (D) Settings screen.

3. Adding nasal to NIOX PRO®

To activate nasal testing on NIOX PRO®, you are required to enter a code
into the device. To access this code, please contact your local NIOX®
representative or distributor. Nasal testing is only approved in a number of
countries, for an up-to-date list of countries please visit
niox.com/nasal-approval

Adding nasal to NIOX PRO®
1. Start NIOX PRO®
2. Tap on the device information tile: |§!,},§3ﬁ,§s

3. This will load the device information screen:
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4. Tap on the key icon to open up the code enter screen: | O=n
5. The enter code screen will appear. (shown on top right of page)

6. Once the code is entered, select the checkmark icon: \/
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Next you need to activate nasal so that it shows within the bottom
menu of the device home screen.

To do this, tap settings icon: O
04

And then the device bottom menu options button: oo

On this screen, check the nasal option:

N

Now the nasal option is displayed on the bottom menu within the
device home screen.



4. Nasal NO measurements

Nasal measurements can be performed either using the Tidal Breathing
(TB-nNO) method or by the velum closed with Expiration against Resistance
(ER-nNO) method. Nasal measurements can be performed either on the left
or the right nostril.

WARNING! Always use a new nasal kit and patient filter (when using
ER-nNO method) for each patient. Reuse between patients could increase
the risk of cross-contamination or cross-infection. The same filter and nasal
kit can be reused in one patient for multiple attempts in the same session.

4. Preparation for nasal (nNO) measurement

Verify proper preparations before performing a nasal measurement with
NIOX PRO®. A basic preventive inspection is recommended before each
use, refer to the NIOX PRO® User Manual.

411. Attach the Nasal Kit to the NIOX PRO® device
1. Place the device on its side on a level secure surface.

2. Disconnect the Breathing Handle from the instrument by pushing the
socket into the device and gently pull out the tube:

s T
Jgg%fy,,

3. Take the nasal kit, remove the cap from the end of the tube and push
it into the Breathing Handle port slowly until the triangle is no longer
visible.

Images shown on top right of page.

Note:
There is lubricant on the end of the tube for easier attachment to
the NIOX PRO®. The triangle should not be visible when assembled

correctly.

(A) (B)

(A) NIOX® Nasal Kit, Article No 12-1065 Paediatric, 12-1045 Adult,
(B) NIOX® Nasal Restrictor, Article No 12-1033 (for use together with
NIOX® Patient filter)

Note: Nasal Kits should not be disassembled and the whole kit should
be disposed of after use.

4.2. Perform nasal measurement

Nasal measurements can be performed with either Expiration against

Resistance (ER-nNO) method (see section 4.3) or Tidal Breathing (TB-nNO)
method (see section 4.4).

Note:
1 Make sure patient does not inhale by nose during the nasal
measurement.

2. The patient should not perform nasal NO measurements if there is
evidence of blood in the nostrils.

3. Prior to performing nasal NO measurements, the patient should be
comfortably seated and have thoroughly cleared the nasal passage.

4. There are two phases of the nasal measurements. A measurement
period where the instrument aspirates for 30 seconds, and an analysis
period where the instrument analyses the sample for 30 seconds.

CAUTION! Make sure to use the correct size olives, the seal between the
olive and nostril must be airtight to ensure correct measurement result.

(A) (B)

(A) Nasal Olive Adult, (B) Nasal Olive Pediatric

CAUTION! Do not insert the nasal olive inside the nostril. The larger part of
the nasal olive should remain outside the nostril.

Ensure that the sampling hole in the nasal olive is aligned with the nasal
passage and not blocked. A blocked sampling hole will influence the
measurement result. An example image is on the right side.
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Note: If an error occurs see section 4.5. Ssupport and action codes.

4.3. Expiration against Resistance (ER-nNO)

ER-nNO Nasal measurements shall be performed while exhaling through
the mouth towards a restrictor (Breathing Handle), this generates a
pressure that makes sure the velum is closed. The NIOX PRO® Breathing
Handle with a patient filter and the NIOX PRO® Restrictor is used as

the restrictor in this breathing method. The Breathing Handle is NOT
connected to the

NIOX PRO® when used in this manner.

1. Open a new patient filter and insert a new
nasal restrictor into the Patient filter, so that
it rests on top of the white filter pad.

Note: Do not use the patient filter without
the NIOX® Nasal Restrictor. Use the patient
filter and the nasal kit directly after it has
been opened.

2. Attach the patient filter to the

Breathing Handle until it clicks W J @
into place. (4 | \‘
p @ N
) 2



Navigate to the nasal screen from the home screen '
by tapping the nasal icon in the bottom menu: ~

Give the Breathing Handle to the patient and place the olive in the
selected nostril. Explain that just before the test begins, they will need
to inhale fully to total lung capacity. Once the test starts,

they should seal their lips tightly around the patient filter

and begin exhaling immediately. They must exhale

steadily and continuously for 30 seconds

without stopping.
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On the nasal screen, you are able to start the test by pressing the
play button, or add a patient identifier by pressing the user icon in the
bottom right corner.
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Once you start the test, instruct the patient to follow what you
described above. You will see the NO sample graph in real time within
the device. This graph will show a visual sample of the nNO recorded.
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On the left-hand side, the device will count down the test duration
from 30 seconds down to zero. Following this, the device will continue
with the calculation phase which lasts for 30 seconds before providing
a full result.
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Once completed the result will appear on the screen.
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4.4. Tidal Breathing (TB-nNO)

TB-nNO measurements shall be performed while breathing normally
through an open mouth.

1.

Instruct the patient to place the olive to the selected nostril and that
when the test starts they should slowly inhale and exhale through the
mouth.

D 4

Navigate to the nasal screen from the home screen
by tapping the nasal icon in the bottom menu: 'k-\

On the nasal screen, you are able to start the test by pressing the
play button, or add a patient identifier by pressing the user icon in the
bottom right corner.
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Once you start the test, instruct the patient to follow what you
described in #1. You will see the NO sample graph in real time within
the device. This graph will show a visual sample of the nNO recorded.
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6. On the left-hand side, the device will count down the test duration
from 30 seconds down to zero. Following this, the device will continue
with the calculation phase which lasts for 30 seconds before providing
a full result.
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7. Once completed the result will appear on the screen.
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Discover what good and bad nasal samples
look like

Visit niox.com/nasal-graphs or scan the QR code
below, to see the differences between good and
bad nasal graphs, alongside some troubleshooting
steps to get a correct measurement.

See the differences
between nasal graphs

4.5. Support and action codes

The NIOX® Support Hub

The NIOX® Support Hub is a digital online tool that enables you to quickly
discover and self-solve common issues with your device. The Support Hub
is integrated directly into NIOX PRO®. Whenever the device requires your
action, it shows a QR code that takes you directly to the information about
that specific action. There is also a short website URL making it easy to
type directly into your internet browser. Here is an example of an in-device
action:
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The above example is for Action Code A25. The QR code is displayed

as well as the website link. In this instance, you are able to use your
smartphone camera to open the link directly on your mobile. You can also
type in the website URL into your internet browser. This QR code and link is
synced perfectly to the relevant support article on the NIOX® Support Hub.

Support Hub articles also contain NIOX® Technical Support contact
information, engaging self-help videos, and common steps to get back to
FeNO testing.

The NIOX® Support Hub also contains an online search function. Here you
can simply search for the two-digit A code to find the article that explains
what is happening and your next steps. In this example you would need to
search A25 inside the search function to access the correct information.

We have built the NIOX® Support Hub to make troubleshooting issues
easier than ever! Simply visit niox.com/support to access.

If you require any assistance with the NIOX® Support Hub, please feel free
to contact digital@niox.com, who will be able to help you or pass on your
request to someone that can.

4.5.1. Nasal action codes

A28: Obstruction detected. Ensure the nasal olive is centrally positioned in
the patient’s nostril and not positioned against the septum or outer nostril
wall. Ensure the nasal kit does not have an obstruction. Ensure the nasal kit
tubing is not kinked or damaged.

A29: Analysis failure. Nasal measurement failure. Tap the checkmark icon
and obtain a new measurement.

For other action codes unrelated to nNO testing, please see the NIOX
PRO® User Manual, or visit the NIOX® Support Hub.



5. Preventive care

5.. General care NIOX PRO®

For information on the preventive care and maintenance of NIOX PRO®,
refer to the NIOX PRO® User Manual or NIOX® Support Hub.

5.2. Cleaning procedure

WARNING! DO NOT clean the instrument or handle with products
containing alcohol. This includes sprays or wipes containing alcohol!

WARNING! DO NOT clean area immediately
surrounding the NIOX PRO® with products containing
alcohol. This includes sprays or wipes containing

No Alcohol alcohol.

For cleaning of the device see NIOX PRO® User Manual.

Note: NIOX® Nasal Kit are disposable items for single patient use only.

. If any part of the nasal kit appears clogged, replace the nasal kit.
. The NIOX® Nasal Kit is for single patient use and does not need any
cleaning.

5.3. Disposal of nasal kits

Used nasal kits should be recycled according to the local recycling
program for biohazard waste.

5.4. Return shipments

For return shipments, contact your local NIOX® representative or
NIOX AB.

Discover more online!

The NIOX® Support Hub is the one-stop digital
self-help guide, designed to make looking after
your NIOX PRO® even easier!

Visit niox.com/support to access today or scan the
QR code below:

-E E Access the digital NIOX®

Support Hub today
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6. Safety information

6.1. Warnings

Warnings are listed throughout the manual in section 1.5, section 4, and
section 5.2. For warnings specific to the operation of the NIOX PRO®, refer
to the NIOX PRO® User Manual.

6.2. Cautions

See Cautions in section 4.2, and section 7.1. For cautions specific to the
operation of the NIOX PRO®, refer to the NIOX PRO® User Manual.

6.3. Warranty information

NIOX® provides a Limited Warranty for the device and accessories
delivered. Conditions are defined when the items are purchased.

DO NOT try to repair the instrument or any accessories. Any attempt will
make the warranty invalid and performance according to the specifications
cannot be guaranteed.

6.4 Support

Contact your local NIOX® representative or visit the NIOX® Support Hub if
you encounter problems which you cannot solve with the information in this
manual.

Discover more online!

The NIOX® Support Hub is the one-stop digital
self-help guide, designed to make looking after
your NIOX PRO® even easier!

Visit niox.com/support to access today or scan the
QR code below:

[
=

Access the digital NIOX®
Support Hub today




/. Nasal technical specification

7.1 Electromagnetic emissions

CAUTION! This equipment has been designed and tested to CISPR 11 Class
A. In a domestic environment it may cause radio interference, in which
case, you may need to take measures to mitigate the interference. For
guidance and manufacturer’s declaration - electromagnetic emissions

see www.niox.com

7.2 Performance data

Measurement range: 5 to 2000 ppb
Lowest detection limit: 5 ppb
Sampling flow rates: 5 ml/s

7.3 Linearity

Squared correlation coefficient r? > 0.998

7.4 Precision

< 3 ppb of measured value for values < 30 ppb, <10% of measured
value for values > 30 ppb. Expressed as one standard deviation for
replicate measurements with the same instrument, using a certified gas
concentration of nitric oxide reference standard.

7.5 Accuracy

+10 ppb for measured values < 50ppb or 20% of measured value for values
> 50 ppb. Expressed as the upper 95% confidence limit, based on absolute
mean of differences from certified gas concentration of nitric oxide.

For FeNO technical specification refer to the NIOX PRO® User Manual.

7.6 Essential performance

Essential performance for NIOX PRO® Nasal Measurement Mode consists
of:

1. The measurement of the NO concentration of air aspirated from the
nasal cavity.

2. The measurement of nasal NO for screening of diseases such as
primary ciliary dyskinesia according to ATS/ERS.

NIOX PRO® contains internal monitoring functionality for safety and
essential performance parameters. Recurrent testing is not necessary to
maintain essential performance or basic safety.

Discover more online!

The NIOX® Support Hub is the one-stop digital
self-help guide, designed to make looking after
your NIOX PRO® even easier!

Visit niox.com/support to access today or scan the
QR code below:

EI EI Access the digital NIOX®

Support Hub today
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8. Nasal accessories

To unlock NNO testing on NIOX PRO®, a nasal unlock key is needed:
NIOX® Nasal Option (19-1002)
At NIOX® we offer two types of nasal testing kits:

NIOX® Nasal Kit Adult (12-1045)
Containing 10 x Adult Nasal Olives

NIOX® Nasal Kit Paediatric (12-1065)
Containing 10 x Paediatric Nasal Olives

Note: Nasal Kits should not be disassembled and that the whole kit should
be disposed of after use.

Order accessories online!

Visit the NIOX® website and request a quote
directly from us to order official NIOX PRO®
accessories.

Request a quote today:
niox.com/quote




9. Interpreting NnNO

This section details how to interpret nNO in ppb for NIOX® devices
according to the latest guidelines. Suggested values according to the ERS
Technical Standard suggest cut-off points of < 40 nL-min™ for TB and < 77

nL min” for ER.

nNO cut-off values are typically given in nL/min. The equation for

conversion is as follows:

Standardised NO value (nL/min) = nNO concentration (ppb) x flow rate of

analyser (L/min)

Adults and children over two*

LOW

B ER
<40 nL min’ <77 nL'min’
<133 ppb <257 ppb

Recommendations for Healthcare Professionals

LOW

HIGH

-
Diagnostic Supports diagnosis of PCD PCD diagnosis unlikely
interpretation Decreased nNO below cut-off value is indicative of PCD. PCD unlikely if nNO is high
and history is not strong.
Diagnostic Confirm variables
considerations Adjust for ambient NO if > 20 ppb. Confirm inter- and intra-
nasal variability according to testing standards.
Next ste pS Proceed to PCD work-up
Or repeat nNO on different day if any doubts on ambient NO,
iliness, technique or results near threshold.
\

*NIOX® devices are intended for use in age 5 years and over

Note:

[f nNO is near
threshold, repeat
test on a different

day, or, if suspicion
high, proceed with
PCD work-up.

Factors That Affect nNO Measurement

Several patient-related and environmental factors can influence nasal
nitric oxide (nNO) measurements, making appropriate patient assessment
essential prior to testing. A thorough clinical history and evaluation of the
upper airways should always be undertaken before measurement.

Respiratory tract infections are known to reduce nNO levels. Testing
should therefore be postponed for 2-4 weeks following an upper or lower
airway infection or exacerbation. Similarly, NNO measurement should not
be performed until at least four weeks after recovery from nasal or sinus
surgery. In specialist settings, cystic fibrosis should be excluded before
conducting nNO testing.

Before the procedure, the clinician should confirm that the patient has not
experienced recent symptoms suggestive of respiratory infection. The
procedure should be clearly explained, and the patient should be asked

to blow their nose to clear the nasal passages. If this is not sufficient,
gentle saline lavage may be used, taking care to avoid damage to the
nasal mucosa. Any nasal brushing or biopsy must be carried out after NNO
measurement, as the presence of blood may reduce measured nNO levels
due to binding of nitric oxide by haemoglobin.

Environmental factors may also affect results. High ambient nitric oxide
levels can lead to overestimation of nNO and should therefore be
measured and subtracted from the recorded values, particularly when
ambient levels exceed 20 ppb. During the procedure, sampling lines
should be observed to ensure there is no obstruction that could interfere
with measurement.

If testing is performed despite these factors and low values are obtained,
the measurement should be repeated on a separate occasion. Patients with
suspected or confirmed nasal obstruction and persistently low nNO levels
should be referred to an otorhinolaryngologist for further assessment.

References

Marangu-Boore D et al. Nasal nitric oxide measurement for the diagnosis
of primary ciliary dyskinesia: summary of the European Respiratory Society
technical standard. Breathe (Sheff). 2025 Jun 17;21(2):240230.

Menou A et al. Normal values of offline exhaled and nasal nitric oxide in
healthy children and teens using chemiluminescence. J Breath Res. 2017
Aug 21;11(3):036008.

Shoemark A et al. ERS and ATS diagnostic guidelines for primary ciliary
dyskinesia: similarities and differences in approach to diagnosis. Eur Respir
J. 2019 Sep 5;54(3):1901066.



10. Device performance

10.1. Measurement range

Three NIOX PRO® devices were tested at nitric oxide concentrations of 3,
5, 1900, and 2000 ppb, with 5 replicates at each concentration. Nitric oxide
was blended with nitrogen to achieve target concentrations. The results
show that values below 5 ppb or above 2000 ppb displayed < 5ppb, or

> 2000ppb respectively, confirming the nasal NO measurement range of
5-2000 ppb.

5 ppb test gas results

EUT1 EUT 2 EUT 3
Measured value 4.4 ppb 4.8 ppb 47 ppb
Displayed result <5 ppb <5 ppb <5 ppb
2000 ppb test gas results
EUT1 EUT 2 EUT 3
Measured value 1961.0 ppb 1930.0 ppb 2004.0 ppb
Displayed result 1961 ppb 1930 ppb > 2000 ppb

10.2. Lowest detection limit

The lowest detection limit was assessed at nitric oxide concentrations of 3
and 5 ppb under controlled laboratory conditions. Nitric oxide was blended
with nitrogen to achieve target levels, with five replicate measurements per
concentration. Testing used 10 sensors across 10 NIOX VERO® devices in
standard 10-second mode. The method and technology remains the same
for NIOX PRO®.

Measurements below 5 ppb were recorded in device logs and exported for
analysis. At 3 ppb, the mean measured value was 3.5 ppb (95% Cl: 3.3-3.7),
and at 5 ppb, 8.2 ppb (95% CI: 7.9-8.5)

These results indicate that detection is possible at around 3 ppb, while the
specified lower detection limit remains 5 ppb.
Average lowest detection limit on 10 NIOX VERO® devices

3 ppb 5 ppb

NIOXN\éI?RO® Average StDev Average StDev
1 33 0.5 77 0.4
2 41 0.3 8.9 01
g 33 05 81 0.4
4 4.2 0.2 8.8 0.3
5) 815 0.2 8.3 0.2
6 34 0.4 82 0.2
7 34 0.4 77 0.3
8 3.4 0.2 8.2 0.2
9 38 @3 8.6 01
10 29 0.5 72 0.3
Average 35 0.4 8.2 0.5

10.3. Linearity

10 NIOX VERQO® devices and sensors were tested with seven NO gas
concentrations ranging from 3 — 2150 ppb. Five measurements were
performed on each device at 3 and 5ppb, and 3 replicates for the
remaining five concentrations. The average R? value was 0.99992,
confirming that the squared correlation coefficient fulfils the specification of
>0.998. The method and technology remains the same for NIOX PRO®.

10.4. Precision

Precision of nNO measurements on the NIOX PRO® was evaluated

using three devices with five replicate measurements at seven NO
concentrations between 3-1900 ppb. Nitric oxide was blended with
nitrogen gas to achieve the target concentrations. Results below 50 ppb
were expressed in ppb, and results above 50 ppb as percentages.

The results met the precision criteria at all concentrations, demonstrating
low measurement variability with sufficient margin to specification limits.

Within-device precision of nNO measurement on NIOX PRO®

Claim EUT1 EUT 2 EUT 3
3 ppb <3 ppb 0.2 ppb 0.5 ppb 0.3 ppb
5 ppb <3 ppb 0.3 ppb 0.3 ppb 0.2 ppb
25 ppb <3 ppb 0.2 ppb 0.3 ppb 0.4 ppb
100 ppb <10 % 0.3 % 05% 02%
500 ppb <10% 01% 01% 01%
1000 ppb <10 % 01% 02% 02%
1900 ppb <10 % 02% 03% 03 %

Repeatability of NANO measurement on NIOX PRO®

Claim EUT 1 EUT 2 EUT 3
3 ppb <3 ppb 0.67 ppb 1.47 ppb 0.73 ppb
5 ppb <3 ppb 0.92 ppb 0.93 ppb 0.5 ppb
25 ppb <3 ppb 0.69 ppb 0.94 ppb 1.05 ppb
100 ppb <10 % 0.93 % 137 % 0.60 %
500 ppb <10% 021% 021% 013 %
1000 ppb <10 % 0.38 % 0.43 % 0.43 %
1900 ppb <10 % 0.69 % 0.86 % 071%

10.5. Accuracy

Accuracy of nNO measurements on NIOX PRO® were determined by
performing five replicate measurements at three NO concentrations on
three NIOX PRO® devices. Nitric oxide was blended with nitrogen gas to
achieve the target concentrations.

The result of this study shows that accuracy specifications were met at all
nitric oxide concentrations.

Accuracy study of nNO measurement on NIOX PRO®

25 ppb 500 ppb 1900 ppb
Claim +10 ppb £20% +20%
EUT1 - 0.90 ppb -022% +113 %
EUT 2 +0.70 ppb -247 % -1.45 %
EUT3 +2.80 ppb +156 % +188%




10.6. Clinical study data

Clinical performance studies have been conducted using the NIOX VERO®

device. NIOX PRO® is clinically equivalent to NIOX VERO®, utilising the
same method and technology, thus, this data remains relevant for
NIOX PRO®.

ID

AER-051

Study overview

Date of First Subject
Enrolment: 06 Jun 2016

Date of Last Subject
Completed: 02 Nov
2016

Place: multiple sites US,
EU, and UK

Principal Investigators:
Denmark: Dr Kim G
Nielsen

France: Dr Nicole
Beydon

Germany: Dr Claudius
Werner

UK: Dr Jane S Lucas:
us:

Dr Margaret Leigh

Dr Steven Strausbaugh
Dr Stephanie Davis

Dr Thomas Ferkol

Description

A multi-centre, single-visit clinical investigation conducted
across eight sites (US and EU) evaluated the ability of the
NIOX VERO® device to differentiate subjects with primary
ciliary dyskinesia (PCD) from healthy controls using

nasal NO measurements. The study included different
operators at each of the eight sites. The operators

were trained HCPs who had read the user manuals and
received a demonstration of the device from an instructor.

The evaluable population included 47 subjects with
PCD and 105 healthy subjects aged =5 years. Nasal NO
measurements were performed using both tidal breathing
and velum-closure methods. The results demonstrated
clear separation between PCD and healthy cohorts,
with consistently lower nasal NO values observed in
subjects with PCD, as illustrated by the distribution

of measurements (see Box Plot, Figure 1). Receiver
operating characteristic (ROC) curve analysis further
supported the discriminatory performance of the device
and the identification of appropriate cut-off values for
distinguishing between groups (see ROC Curve, Figure
2).

In addition, nasal NO measurements were shown to be
feasible in children as young as five years of age, with
successful completion across both breathing methods.

A measurement duration of approximately 30 seconds
was sufficient to achieve reliable differentiation between
cohorts. Overall, the findings support that NIOX VERO
provides a safe, feasible, and effective method for nasal
NO measurement and can be used as a screening tool to
aid in the identification of subjects with PCD.

ID Study overview Description
Figure 1: Boxplot of nNO results by cohort for the evaluable population
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Figure 2: Receiver operating characteristics (ROC) curve for the
evaluable population
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May 2017

Date Enrolment Ended:
8 May 2017

Place: Denmark (2 sites)

Study Manager: Margot
MacDonald-Berko

interaction study conducted at two sites in Denmark
evaluated the usability of the NIOX VERO® Nasal
Application and associated NIOX Panel/Nasal software.
A total of 11 healthcare professionals performed a
series of predefined tasks to assess correct operation
in accordance with the user manual. The results
demonstrated that intended users were able to operate
the device and software safely and effectively, although
some tasks required assistance. Observations from

the study led to minor updates to the user manual and
software interface, including improved instructions and
visual guidance.

Study overview

Description

Overall, user feedback indicated that the system was
easy to use, with positive visual and usability impressions.
These findings support that the NIOX VERO Nasal
Application and associated software can be used safely
and effectively by trained healthcare professionals, with
no unforeseen risks related to user-device interaction.

10.7. Receiver Operating Characteristics (ROC) Curve

Analysis.

Note: AUC = Area under the Curve, NPV = Negative Predictive Value,

PPV = Positive Predictive Value.

Summary

# Subjects (# PCD / # Healthy)

TB-nNO Method

121(43/78)

ER-nNO Method?

123 (40/83)

# Measurements (# PCD / # Healthy)

547 (199/348)

532 (180/352)

# 5-11year old Subjects (# PCD / # Healthy) 46 (11/35) 40(9/31)
#12-17 year old Subjects (# PCD / # Healthy) 33(16/17) 38(16/22)
#>18 year old Subjects (# PCD / # Healthy) 42 (16 / 26) 45 (15 / 30)

PCD Cohort Mean nNO +/- SD (median) ppb

49.4 +/- 51.52 (35.3)

85.0 +/-106.92 (54.9)

HC Cohort Mean nNO +/- SD (median) ppb

570.0 +/- 226.89

948.2 +/- 387.40 (855.3)

Summary TB-nNO Method ER-nNO Method
nNO Cut-off (ppb) 7 356
AUC, % (95% Cl) 99.8 (99.7,100.0) 987 (98.0, 99.5)

Specificity, % (95% Cl)

100.0 (98.9, 100.0)

96.3 (93.8, 98.0)

Sensitivity, % (95% Cl)

98.0 (94.9, 99.4)

97.8 (94.4,99.4)

PPV, % (95% Cl)

100.0 (981, 100.0)

931(88.5,96.3)

NPV, % (95% Cl)

98.9 (971, 99.7)

98.8 (97,0, 99.7)

HC Cohort Mean nNO +/- SD (median) pp

b 570.0 +/- 226.89

948.2 +/- 387.40 (855.3)
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1. Additional Evaluable Population 1: For Subjects with two (2) successful
measurements (within 10% or 25 ppb, whichever is greater) with Tidal
Breathing-nNO Method obtained from the left and right nostril, respectively.

2. Additional Evaluable Population 2: For Subjects with two (2) successful
measurements (within 10% or 25 ppb, whichever is greater) with

Velum Closed ER-nNO Method obtained from the left and right nostril,
respectively.
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11. Revision history

Revision 01
Initial release.

Revision 02

Spelling and content updates to ensure that the manual is
accurate to the functions of the device. Added CE mark to
the front cover. Updated section 1.3 to clarify CE marking of
nasal. Added section 9, interpreting nNO. Added section 10,
device performance. Updated contents page to include new
section 10. Page numbers updated accordingly.

Revision 03
Added section 10.7. Receiver Operating Characteristics
(ROC) Curve Analysis.

Revision 04
Various spelling and gramatical corrections.
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Information in this document is subject to change.
Amendments will be made available as they occur.

Based on the company’s intellectual property, NIOX® Group plc develops and
commercialises products for the monitoring of nitric oxide (NO) as a marker of
inflammation, to improve the management and care of patients with inflammatory
disease in the airways.

Patents:
NIOX® products are protected by a number of patents in the US, Europe and a range of
other countries.

NIOX AB, an ISO 13485 certified company.

NIOX AB, Hansellisgatan 13, SE-754 50 Uppsala, Sweden
Phone: +46 18 32 88 37, E-mail: techsupport@niox.com
www.niox.com

© Copyright 2026 NIOX AB, Uppsala, Sweden.

NIOX AB is a company that is part of the NIOX® Group.

NIOX® is a registered trademark of NIOX AB.

NIOX PRO® and NIOX VERO® are registered trademarks of NIOX AB.



