
Supplementary material: specifications for a csv output data file 

Rationale for proposing a standard data format for DLCO 

This proposal would not preclude use of other data formats but would require that DLCO systems, at a 

minimum, be able to output DLCO data in the required standard format. The advantages of a standard format 

are ease of moving data into data repositories such as quality control, health care, and research databases. It 

would simplify and reduce the cost of data transfer when users change instrument models and manufacturers. 

Easier transfer of data into health care databases has the potential for improving the utility of lung function by 

making more complete data more readily available to clinicians and health care researchers. In research and 

clinical settings, a standard data format would simplify and reduce the cost of transferring data into quality 

control software and could contribute to improved overall test quality. Finally, it is time for this change; 

pulmonary function is one of the last medical arenas without a standard data format. A standardised spirometry 

format was adopted by the ATS/ERS standardisation committee in 2005, but not a standard format for DLCO. 

This proposed format is very similar to the spirometry standard format with modifications to accommodate data 

unique to the measurement of DLCO. 

Proposed csv format 

The DLCO data file will consist of an ASCII, comma-delineated file with variable length records. Comma 

delineated text files are easily generated and are standard import formats for several database programmes. 

Although some redundancies will exist, each record shall represent one curve and will be terminated with a 

carriage return and line feed. 

The following is a list of parameters must be included in every record. If a parameter is unavailable, the space 

must remain empty (“,,”) as opposed to zero (“,0,”) or blank (“, ,”). The flow and gas concentration data points 

must be provided with a sampling interval of at least 0.01 s (100 Hz) in milliliters per second, and percent full 

scale, respectively, but can be represented at higher sampling rates. The record length will vary; depending on 

the number of data points present in the flow-time portions of the record. 

For RGA systems, the data arrays for flow, CO and tracer gas must be included and must be adjusted for auto 

zero and calibration factors, with the optimal shift applied to the concentration data. Flow data must be 

converted to BTPS. 

Alternative xml format 



It is currently more common for manufacturers and data managers to use xml files which have several 

advantages, especially in terms of data types and portability. An xml file which contains the same data and a 

code map may be provided in lieu of a csv file. 

ID (Patient Identification) 

Patient Name 

Data Type (DLCO followed by Post=Post Bronchodilator or Pre=Pre Bronchodilator) 

Data Units (mL·min−
1
·mmHg−

1
 or mmol·min−

1
·kPa−

1
) 

Barometric Pressure (mmHg or kPa) 

Temperature (degrees Centigrade) used in BTPS calculation 

Relative Humidity (%) 

DLCO Manoeuvre Attribute (A, B, C, D or F) 

Interpretation Code (See ATS/ERS interpretation strategies) 

Deleted Manoeuver (Y or N) 

Acceptable Manoeuver (Y or N) 

Stable Plateau During Breath-Hold Achieved (Y or N) 

Review (N or R for Needs review or was reviewed) 

Date of Review (yyyy-mm-dd) 

Reviewer Initials 

BTPS Factor (x.xxx) 

DLCO Manufacturer 

DLCO Instrument Model 

DLCO Instrument Serial Number 

DLCO Instrument Type (RGA for Rapid Gas Analyser, or SGA for Slow Gas Analyser) 

Testing Facility Name 

City 

State/Region 

Zip/Post code 



Country 

E-Mail 

Phone number 

Calibration Date (yyyy-mm-dd) 

Calibration Time (HH:MM) 

Calibration Result (P or F for passed or failed) 

Date (yyyy-mm-dd) 

Time (HH:MM) 

Technician ID (Technician identification code or initials) 

Manoeuver Number 

Age (integer years) 

Height (cm) 

Weight (kg) 

Gender (M or F) 

Date of Birth (yyyy-mm-dd) 

Reference Values Source (First author surname and date of publication; e.g. “Crapo-1983”) 

Ethnicity (2-character ethnicity code) 

Reference Values Correction Factor (x.xx, 1.00 for no correction) 

Test Type (Patient, Biological Control, Study Patient) 

DLCO-Uncorrected (mL/min/mmHg or mmol/min/kPa) 

Inspired Volume VI (mL) 

Instrument dead space (mL) 

Fowler dead space (mL) 

Anatomic dead space, if Fowler method not used (mL) 

Washout volume (mL) 

Alveolar sample volume (mL) 

Time point for the start of alveolar sample collection 



Time point for the end of alveolar sample collection 

VA (mL) 

KCO (mL·min−
1
·mmHg−

1
·L−

1
 or mmol·min−

1
·kPa−

1
·L−

1
) 

Test Gas Carbon Monoxide Concentration (x.xxx%) 

Test Gas Tracer Type (CH4, Ne, He) 

Test Gas Tracer Concentration (xx.xxx%) 

Exhaled Sample Carbon Monoxide Concentration (x.xxx%) 

Exhaled Sample Tracer Gas Concentration (xx.xxx%) 

CO concentration at end exhalation prior to the inhalation of test gas (x.xxx%) 

Tracer gas concentration at end exhalation prior to the inhalation of test gas (x.xxx%) 

Breath Hold Time (seconds xx.xx) 

Uncorrected Predicted DLCO (mL·min−
1
·mmHg−

1
) 

Corrected Predicted DLCO (mL·min−
1
·mmHg−

1
) 

Corrections to Predicted DLCO (Hg for Haemoglobin, BP for barometric pressure, MetHb for 

Methhaemoglobin, BCO for Background Carbon Monoxide concentration. Ex for Hg and BP the field should be 

“HgBP”) 

Operate comments (text string) 

Original Sampling Interval (ms) 

Blank 1 (optional reporting value) 

Blank 2 (optional reporting value) 

Blank 3 (optional reporting value) 

Blank 4 (optional reporting value) 

Blank 5(optional reporting value) 

Blank 6(optional reporting value) 

Blank 7(optional reporting value) 

Blank 8(optional reporting value) 

Blank 9(optional reporting value) 



Blank 10(optional reporting value) 

Number of Data Points 

Flow Data points for flow data (mL·s−
1
) (Variable number contained in Number of Data Points) 

Carbon monoxide concentration data represented to at least 3 decimal places (x.xxx%) 

Tracer gas concentration data represented to at least 3 decimal places (xx.xxx%) 

Carriage Return/Line Feed 


