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Objectives

AReview the principles of the DLCO test
AReview the 2017 DLCO Standards
AReview physiologic factors that affect DLCO
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Factors affecting gas exchange

AHb (anemi® or polycythemid )

Alncreas& or decreas® in blood flow (exercisg , positiort D)
ADecreased alveolar volure(restrictive or neuromuscular)
AVentilation-perfusion mismatcP (embolism)

APulmonary edemi

AStatic blood in lungd 5, =4

APulmonary capillary bed disordé@rs

ABarometric pressuie [€ 5, 4
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How to measure gas exchange

flow = driving pressure / resistance

driving pressure = alveolgrpulmonary caplillary partial
pressure of the gas

For oxygen, th@ulmonary caplillary partiglressure
over the course of a vital capacity inspiration and 10 s
breath hold is very difficult to estimate.

DLCO is used as a proxy for BLO
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Why useCO to measure gas exchange?

AThe affinity of CO for Hb is about 230 times the affinity »f O
for Hb

ACO moleculethat cross into the pulmonary capillaries are
quickly and tightly bound to Hb so that the pulmonary
capillary partial pressure of CO Is assumed to be zero

Alf the pulmonary capillary partial pressure of C@ds zerq
we can measure it and compensate for it
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Why useCO to measure gas exchange?

flow = driving pressureresistance
conductance = 1/ resistance
DLCO = conductance = flow / driving pressure
flow = decrease In alveolar volume of CO / time
driving pressure = alveolar partial pressure of CO
= alveolar CO concentration x barometric pressure
Volume of CO = alveolar concentration of CO x alveolar volume
Alveolar CO concentration decays exponentially during brbatt
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PreManoeuvre Considerations

AMonitor tracer gas and CO during exhalation

ACheck washout from previous test (< 2% tracer gas) & use the

pre-inspiratory tracer gas concentration in calcu
AUse exhaled CO concentration to adjust for CO

ating V

nack pressure

AAdjust for residual effects of 2@ and C®if necessary

AOptionally use exhaled CO to estim&@©®Hb

AExhale to RV for up to 12 s prior to inhaling test gas
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Factors affecting DLGQG(procedural

ABreath hold time

Alnspired and expired flow rates
AlnspiredO2 concentration

ABarometric pressure

ACOHK(back pressure and anemia effects
AValsalva or Muller manoeuvre
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Gas analyser linearity check

Aln the absence of a DLCO simulator and {pigdtision test
gases, system checks can be done using a 3 litre calibrating
syringe in ATP mode.

AIF ATP mode is not available, the check can be done in the
regular patient mode, but conversions to ATP and
consideration of dead space is required.
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Gas analyser linearity check

AConnect the ditre syringe to the

ASimulate tidal breathing with the syringe with an FRC of
about 1.5 L (may not be necessary in some systems)

AWhen prompted to exhale, empty the syringe to

ap
AFil
AFo

oroximately 1 L
the syringe with test gas (approximately 2L)

lowing a breath hold, empty the syringe
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Gas analyser linearity check

AMixing of gas in the syringe will be incomplete, even after a
10 s breath hold

AGas mixing in the syringe can be improved by using low flow
rates and extending the breath hold time. The effects of
iIncomplete mixing in the syringe can be minimised by using a
larger sample volume.
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Gas analyser linearity check

AThe calculation of &pPHmMust be within 300 mL of 3 L with the
syringe dead space being used for the anatomic dead space |

the VA calculation.
AThe absolute value of DLCO must be < 0.5 mL/min/mmHg.

Alf the system does not have an ATP mode option:
- VAwIll be reported in BTPS and must be converteAt®H
- the dead space used by the system to calculate VA must |
adjusted tothe dead space of the syringe: (e.g. entering a
GLI OASYUé gSAIKIG 2F wmc 3
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Acceptability oManoeuvres

Pa

AVixk s 2F I NBSagessisn Ay (UKS
OR
Vixk ypz 2F fFNHEHSAG +ANDVAY (KS
within 200 mL or 5% (whichever Is greater) of largesirdm
other acceptablananoeuvres

A85% of test gasiVhhaled in <4
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Quality Control Grading ferLCManoeuvres

Score V/VC Sample
coHchon

8-12s na
I_NWP“ZE‘ 8-125 >< n &
e Ky RS 8-12s X pa
D <8 or 12s X po &

T Ky E <8 or >12s > 53
Uhwk =/  MANDMUwIthin 200 mL or 5% of the largest V
from another acceptablenanoeuvres
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Quality Control Grading ferLCManoeuvres

Score V,/VC Sample
coHchon

8-12s na
I_ XYy P2 8-12s >K n &
O Ky RS 8-12s X pa
B XK yom <8 or 42s X p &
Any test not meeting Grade A, B, C, or D

UhWk £/  MANDMUwithin 200 mL or 5% ofthe largest ¥

from another acceptablenanoeuvres
Culver BHRecommendations for a Standardized Pulmonary Function Repor

An Official American Thoracic Society Technical StaterAamtlRespiiCrit
Care Med2017;196:14631472
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Repeatability oManoeuvres

AAt least 2 acceptable DL@@asurements
within 2 mL/min/mmHg of eacbther

AThe desired outcome is to have 2 gradmanoeuvres
that are within 2mL/min/mmHg of each other
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Adjust DLCO for barometric pressure

The adjustment for Passumes B, of 150 mmHg (20 kPa) at
standard pressure:

DLCCR.adjusted®  F  (B.505 +10.00068,)

ForDLCO reference values that do not provigal&a, the altitude of

the centre in which the reference values were obtained can be used to
estimate R, using the following formulavhereh is the altitude above
sea level in m:

0 (YYI)3 X ¢& vuvgpxm #Q 8
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Adjust DLCO for hemoglobin

DLCO decreases about 4.4% with a 10% reduction in Hb

DLC@yredictedfor Ho=DLCQyredicted x __1.7-Hb
noT gt 1ab
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white males
YSY Xc1k6 & NJ

womenand childreng 134

white females

NHANES I|ll data frohtollowellJG Vital Health StaP005; 11: £156
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