Evaluating the effect of mean airway pressure on kidney oxygenation
in preterm neonates receiving positive pressure ventilation
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MV Association between MAP and likelihood of

. Preterm neonates frequently require positive pressure ventilation (PPV) to (n=18 patients; m=1450 points) RISO2 being at least 50% for those on IMV
support respiratory function during their NICU admission.!"] 166 o ISOSCRENMNGES § & 8 5
. Careful titration of mean airway pressure (MAP) is essential for these j

patients to avoid barotrauma and hemodynamic compromise that may lead
to acute kidney injury (AKI). 121
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. Near infrared spectroscopy (NIRS) monitoring has the potential to evaluate -
the effect of different MAPs by measuring renal regional tissue oxygenation g H . b
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Objective - tL
1) To determine if increases in MAP result in decreases in kidney oxygenation. ‘) \ , \ ‘ , , °* e e e
2) To identify a MAP range that yields "optimal” RrSO, (defined as = 50%). : ¢ Ty T ’ ’ MA':[unns] N "
Figure 3 — Invasive Ventilation

Methods and Materials

monitoring study.

. A retrospective analysis of MAP and RrSO, was performed on preterm
neonates <32 weeks’ gestation who were enrolled in a prospective NIRS

Linear mixed-effect models indicate
association between MAP and
RrSO2. A 1 cmH20 increase in
MAP is associated with a 0.59%
reduction in mean RrSO, (95% ClI: -
2.63-1.50; p = 0.58).
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Figure 4 — Invasive Ventilation
Data gave limited evidence to
support an association between
MAP and the odds of having RrSO,
= 50% (OR = 0.80; 95% CI: 0.63—
1.04, p = 0.09).

Association between MAP and likelihood of

(n=20 patients; m=1500 points) RrSO2 being at least 50% for those on NIV

. INVOS NIRS sensors were placed on neonates within 48 hours of age and
monitored RrSO, every 5 seconds until 7 days of age.

. Time-synced hourly MAP and SpO, averages were obtained via chart
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. Statistical analysis included linear and binomial mixed-effect models, Mann- . i =
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Whitney U tests, and Fisher’s exact test. £ ! T
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IMV (n=18) NIV (n=20) P-value ©e T oe-
Gestational age (wks) 26.4 (25.1-28.5) 29.6 (28.5-31.1) <0.01
Birth weight (g) 800 (640-1163) 1175 (1013-1525) <0.01 )
Small for gestational age (n) 3 (17%) 2 (10%) 0.65 . L
Male (n) 10 (55%) 13 (65%) 0.74
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Table 1. Demographic profile of the 35-neonate cohort, 18 received IMV and
20 received NIV between 2-7 days of age. The average gestational age and

birth weight was lower for the IMV group compared to the NIV group.

Figure 1: An infant receiving
respiratory support via cPAP. About
2.4 million babies are born very and
extremely preterm globally each year. It
is estimated that ~60-95% of these
infants will require respiratory support
during their neonatal period.!'!

Figure 2: Example of renal NIRS
sensor placement. Sensors were
placed transversely on the left or right
flank of neonates. Mepitel is a
protective, gel-impregnated, and
adhesive gauze that was used as a
barrier between the NIRS sensors and
the skin.
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Figure 5 — Non-Invasive
Ventilation
Linear mixed-effect models indicate
no consistent association between
MAP and RrSO,. A 1 cmH20
increase in MAP is associated with
only a 0.94% in mean RrSO, (95%
Cl:-2.89-1.12; p = 0.14).
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Figure 6 — Non-Invasive
Ventilation

Evidence for an association
between MAP and the odds of
having RrSO, be at least 50% is, at
best, suggestive and inconclusive
(OR =0.72; 95% CI: 0.53-0.99, p =
0.05).

Conclusions

There are no consistent associations between MAP and RrSO, in preterm
neonates receiving either IMV or NIV.

There is limited evidence suggesting an association between MAP and the

odds of having RrSO, be within an “optimal” range (= 50%).

. Further evaluation of this data should include controlling for confounding
variables like blood pressure and hemoglobin.

. Additional studies are needed to evaluate which respiratory interventions

can improve kidney oxygenation.
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