
The mean age of the 152 investigated persons was 57 years 
(24 to 88 years, SD 15 years), 55% were male. 148 (97%) 
tests were used for the instrument comparison; these tests 
were acceptable according to the DLCO criteria of ATS/ERS.
(ATS / ERS Task Force: Standardisation of lung function testing – Standardisation of the single-
breath determination of carbon monoxide uptake in the lung. Eur Respir J 2005; 26: 720-735).

DLCO ranged from 1.4 to 13.9 mmol/min/kPa, alveolar volume 
VA from 2.5 to 9 L, inspired volume VI from 1.2 to 7.0 L. The 
following pictures show the results of the comparison in detail:

Results

For the determination of DLCO a test gas with 21% O2, 10% 
He, 0.3% CO, rest N2 was used in both systems. The new 
DLCO instrument is a portable system (size 27•34•27 cm3, 
weight 7.5 kg) with an ultrasonic sensor for flow and volume. 
The tracer gas (helium) concentration is measured using a 
molar mass sensor, CO concentration is measured by infrared 
absorption. Both fast gas analyzers are located within the in-
strument and both gas signals are automatically time-aligned 
for each test. Breath-hold time, discard- and sampling-volumes 
are automatically determined by the software in both systems. 
Flow and gas concentration measurements of the new instru-
ment were not calibrated during the entire study. However, cali-
bration of the instrument was checked twice daily with a DLCO 
simulator (Hans Rudolph, USA) using three precision test 
gases (800, 1000 and 1300 ppm CO). The calibration of the 
gas analyzers of the MasterScreen unit was carried out once 
per hour during the daily measurements.
129 patients with obstructive and restrictive lung function im-
pairment and 23 healthy controls were included into the study. 
The patients performed routine lung function measurements 
(spirometry, bodyplethysmography) followed by estimation of 
DLCO on the MasterScreen device and the EasyOne Pro 
device. Patients were allocated in random order to the devices. 
Between the two measurements was an interval of 10 minutes.

Methods
Measurement of the carbon monoxide diffusing capacity of the 
lung (DLCO) is an important tool in the diagnosis of interstitial 
lung diseases, emphysema and in the pre-operative assess-
ment of lung resections. Therefore the development of portable 
systems that measure DLCO in clinical practice is valuable. 
Aim of the study was the comparison of an established device 
for DLCO measurement (MasterScreen, CareFusion (Jäger), 
Germany) with a newly developed instrument (EasyOne Pro, 
ndd Medical Technologies, Switzerland).
The following two pictures show the new system under test 
and the established device used as a reference.

The EasyOne Pro system is a 
compact and portable unit. 
The system consists of a main 
unit with integrated, touch-
screen based PC and a 
handle type sensor with the 
gas supply system.

The reference system is a 
MasterScreen from Care-
Fusion. For our measure-
ments an integrated DLCO 
unit with a body plethysmo-
graph was used.

Aim of the study
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The new instrument for DLCO measurement, EasyOne Pro, 
performed very well compared to the MasterScreen equip-
ment. Correlation of the main parameters of the DLCO test 
was 0.95. 
The calibration checks performed each day showed that the 
differences to the DLCO simulator were well within the require-
ments of ATS/ERS. The calibration checks did not show a drift 
in VI, expiratory tracer or CO concentration. The automatic 
calibration of the instrument makes user calibration obsolete.
The new, small system for DLCO measurement is portable and 
may therefore substitute larger laboratory equipment.

Conclusion

 EasyOne Pro Calibration Check Results   

Parameter ∆ SD ATS Target 

VI 0.4 % 1.5 % ±3.5 % 

FECO  -4.9 ppm 8.0 ppm ±30 ppm 

FAHe  -0.048 % 0.049 % ±0.1 % 

VI correlated also well with R2 = 0.95, the mean difference was 
-0.2% (SD 9.7%).

In total 68 calibrations checks of the EasyOne Pro unit were 
performed. The following table shows mean difference and SD 
of the main parameters used for DLCO calculation (inspiratory 
volume VI, expiratory CO concentration FECO and alveolar 
tracer (helium) concentration FAHe):
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VA correlated also well with R2 = 0.94, the mean difference 
was -0.3% (SD 6.9%). 
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The DLCO measurements of EasyOne Pro compared well to 
the Masterscreen unit: R2 was 0.95, the average absolute dif-
ference was -0.32 mmol/min/kPa (SD 0.58 mmol/min/kPa). 
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