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The influence of different respiratory frequencies on hemodynamics in patients on artificial ventilation GU
Qin, LIU Ning, XU Ying. Emergency Intensive Care Unit, Drum Tower Hospital Affiliated to Nanjing
University Medical School, Nanjing 210008, Jiangsu, China

[Abstract] Objective To discuss the influence of different mechanical respiratory frequencies on
hemodynamics in patients on mechanical ventilator. Methods Twelve critical patients during weaning from
mechanical ventilation with bi -level positive airway pressure (BiPAP) were studied. The ventilatory support
was modified by changing the mechanical respiratory frequency only, with inspiratory airway pressure and
positive end ~ expiratory pressure (PEEP) kept constant. Mechanical respiratory frequency was set as
follows: 5, 10, 15 and 20 breaths per minute in randomized order. Respiratory mechanics, oxygenation and
hemodynamics were determined and recorded 20 minutes after the change in ventilatory parameters. Results
(DWith the increase in mechanical respiratory rate, the mean pressure (Pmean) increased, minute ventilatory
volume in control ventilation (Vg control) were also significantly increased, but minute ventilatory volume in
spontaneous breaths (Vespont) were decreased (all P<C0.01). There were no change in the total respiratory
frequencies, minute ventilatory volume (Vg), partial pressure of carbon dioxide in artery (PaCO;) and
oxygenation index (PaO,/FiO;, all P>>0.05). @ With the decrease in mechanical respiratory frequencies,
stroke volume index (SI), cardiac output index (CI), global end - diastolic volume index (GEDVI) and
intrathoracic blood volume index (ITBVI )were also increased (all P<C0.01), but heart rate (HR), central
venous pressure (CVP), mean artery pressure (MAP), systemic vascular resistance index (SVRI) and
extravascular lung water index (EVLWI) were relatively stable (all #>0.05). ® There was significant
positive correlation between CI and GEDVI (»=0.569, P<(0.01). Conclusion With an increase in the ratio
of spontaneous breaths to control ventilation in patients on mechanical ventilator, cardiac preload is
increased, so cardiac output is also increased.

[Key words] mechanical ventilation; respiratory frequency; cardiac output index; stroke volume
index ; global end -diastolic volume index; extravascular lung water; hemodynamics
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Table 1 Influence of different mechanical respiratory frequencies on ventilation condition in 12 patients (x+s)

-~ TP 1% 451 3 Ve VEecontrol Vespont Pa0,/FiO, PaCO, Pmean
(IX/min) (L/min) (L/min) (L./min) (mm Hg) (mm Hg) (mm Hg)
BiPAP 54 18.50+£5.83 9.13+£3.69 2.84+0. 812 7.1142.68%  289.04+50.20 33.68+ 9.67 5.5240. 664
BiPAP 10 41 18.83£2.71 10.1342.21 5.40+1. 812 5.13+1.814  277.27464.94 38.32+417.48 6.55+0. 882
BiPAP 15 4 19.80+4.55 10.52+2.11 6.92+1. 332 3.22+2.244 278.384+92.28 28.92+ 5.72 8.14+0. 582
BiPAP 20 40 20.67%1.21 9.46+1.13 7.88+1.13 1.494+1.73 266.10+81.33 27.83+ 3.56 8.75+0. 90

.5 BiPAP 20 b . 2 P<C0. 0151 mm Hg=0.133 kPa
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Table 2 Influence of different mechanical respiratory frequencies on hemodynamics in 12 patients (x=+s)

a3 MAFP cvp Cl N GEDVI ITBVI SVRI EVLWI

(K /min) (mm Hg) (emH:0) (Lemin™t+m™2) (ml/m2) (ml/m?) (ml/m?)  (kPa*s+L71em™2)  (ml/kg)
BiPAP 54  110.17413.96 99.144 9.30 11.17+4.71 4.2040.392 41.9548.245  682.88% 67.002 860.25+ 54.158  156.50+24.17 4.2040. 95
BiPAP 10 4 108.83+17.30 93.71% 5.59 11.29+4.68 3.4740.258 36.8846. 798 570.381 41.74D 756,63+ 57.582  147.49+58.03 4.5141.49
BIPAP 154  104.20%13.10 87.40+19.50 10.4042.97 3.4140. 328 30.4249.824  554.25+ 81.974 676.88+110.974  166.82+23.09 5.1241.31
BIPAP 204  104.83112.30 86.86+11.65 10.5742.15 2.584-0. 44 26,1946, 27 525.634100.16  568.71+166.11 184.87453. 20 5.23+1. 44
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