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Study on safety of apnea test in clinical determination of brain death MA Peng-lin * , YANG Ming-shi, LI

Qin, OU Hao, PENG Yue. SU Jin-wen. ZHAO Jin-zhu. * Department of Emergency and Critical Care
Medicine, The Second Affiliated Hospital, General Hospital of PLA, Beijing 100091, China

[Abstract] Objective To determine the occurrence of severe complications such as hypotension,
pulmonary artery hypertension as well as hypercapnia during apnea test in the affirmation of brain death
and to investigate the possible effective prophylactic interventions. Methods Conventional apnea test was
performed in 15 clinically suspected brain death patients. Stable circulation was achieved by adjusting preload
only (n=14) or combined with titrating norepinephrine (NE, n=11). Blood gas was respectively analyzed
before apnea test, 10 minutes after 100% fraction of oxygen (FiO;) ventilation, at each 2-minute interval
after disconnecting ventilator and 5 minutes after re-ventilation. Hemodynamic parameters and dosage of NE
were recorded at the same time points. Plasma concentration of lactate was measured before and at the end of
apnea test. Results Spontaneous breath occurred in 1 case among 15 suspected brain death patients. Partial
pressure of carbon dioxide (PaCQ,) reached higher than 60 mm Hg (1 mm Hg=0. 133 kPa) within 8 minutes
in positive apnea test patients (P <C0.01). pH significantly decreased (P <(0.05), but partial pressure of
oxygen (PaQ,) maintained higher than 100 mm Hg during the test. Heart rate (HR) and mean artery
pressure (MAP) slightly lowered (P>>0.05), but pulmonary artery pressure (PAP) markedly elevated
(P<(0.05) at the end of the test in comparison with their base lines. On the other hand, HR and MAP
increased in the negative apnea test case after ventilator disconnection. Severe arrhythmia events did not
occur in all the cases. There was no change in the dosage of NE infusion, the range of which was
0.10-0.60 ug » kg™ » min™' with the mean level of (0.231+0.17) pg * kg™ » min~!. The trend of HR,
MAP, PAP and pulmonary arterial wedge pressure (PAWP) alterations was the same in patients no matter
whether or not NE was used. HR, MAP and PAWP lowered, while PAP enhanced. Plasma lactate level was
not significantly altered at the end of the test compared with the base line {from (1.41=+0.05) mmol/L to
(1. 4740.07) mmol/L). Conclusion Adequate oxygenation could be maintained during conventional apnea
test. The risk of inducing severe hypotension is low in non brain death patients. Based on adequate preload,
low dose of NE infusion could prevent patients with high risk circulation instability from severe hypotension.
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1 Bl E B PR (R iR B A I B &
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## 60 mm Hg. B PaCO, & ,pH fH T &, 5 & Al
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1 FERESRIX DKM, n=14)
Table 1 Effects of apnea test on blood gases(x+s,n=14)

B 8] pH
HHGRBAT) 7.4240.05
Wai4E 10 min @ 7.4140. 03
B AL 4 min 7.22+0.07
BEHL 6~8 min  7,0540.08" 72.50+8.20"*
HiES 5 min 7.364+0.07 39.60+1.53

PaCO,(mm Hg)
35.60+1. 32
36.80+1. 44
51.10+4.90"

PaO; (mm Hg)
123.00%13. 40
413. 00+ 49. 00
315. 00%+57. 00
168. 00+ 34. 00
159. 00+£22. 00

. 5ERE{E 8. - P<<0.05," * P<<0.01
2.3 PEIRE AR R X 3 R e . 14 B P
W H A B0 FH M B R AL 4 min N, HR . MAP %
B & 34k ;6 ~8 min,PaCO, F F# it 60 mm Hg 5
Mot EME 20 mm Hg 5, 5 & 8 {8 I ¥, HR.
MAP ¥R B T (P 5>0.05),PAP B2 H &
(P<<0.05) ;iR B, PAWP R X2 E, fi
BEEXMmELRBRAEREGE 2. A1 HAFRREER

BERAMKBS S AUHRE(BRFEEI B L), B

PlJ/5 HR ik, i & £ F, 6 min B PaCO, F#HZE
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52 mm Hg(pH 7. 21), HBL B F Rk, & 1F i %, &
FAFTHRESERIIKEFRGKR . UHABE
A 4Bk AEM L EEEAY (ENE H): A
#F NE £ /HEHF0 B & NE 4D E#TFREE
KA, A NE 7| B HA L2, NE #9525
BERHN0.10~0.60ug kg™ *min L, EHHENR
(0.2340.17)pg « kg '+ min~ ', NE 8% NE 4
B % MAP.PAP 1 PAWP & L a# A — 3.
MAP.PAWP (&, PAP W ¥ 7+ & , {8 3 41 18] Lo B¢
ERHTBEEGK L.

*®2 NBRESRAKAMESORIHFETL cLs.n=14)

Table 2 Changes of hemodynamics in apnea test

positive patients(x+£s,n=14)

W ) HR{K /min) MAP(mm Hg)  PAP(mmHg) PAWP(mm Hg)
EREGARED  94.50% 8.30  87.5013.30 16.00£1.80 9.00+0.70
%4 K 10 min 95.00+ 8.00  85.70+3.10 16. 60£ 1. 60 9. 081:0. 50
BiHl 4 min 101.60+£10.40  84.30+5.40  18.901+2.30 7912100
BiHl 6~8 min 82.60113.50  75.10%5.70  22.40%3.70* 8.1011.30
HEK 5 min 98.50+ 8.73  82.6014.70 16.70 1. 30 9.1120.41

H.5RMEE. " P<0.05
%3 1 NBREEIRAKEENRDNETL
Table 3 Changes of hemodynamics in 1

apnea test negative patient

L] HR(X/min)  MAP(mm Hg) PAP(mmHg) PAWP(mm Hg)
ERAGARED 98 91 15 9
% 4 4% 10 min 101 90 15 10
Bi#l 4 min 121 112 i7 8
Bl 6~8 min 143 135 18 9
BEX 5min 106 97 16 10
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HERK IR S, PaCO, 2B AR, TM& .0 UL
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AEBHELE., X5RABES TR B/ AR
R A NE % MAP # %3] 80 mm Hg UL &
X. /MFE NE BB MBI BEK S RAE—
SERRE L sk WL J1 . BT A BB 1k 18 B 5 s B
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MAP B TR . HMBERFESHALEEE. 5
PRSP AR ME R NE B#E PAP 3k
BOHBEEEN.NE 5siBkEARABLE. ©
B RT B8, %o 4 26 AR A8U5E B IR SE T A8 o 5 M I TR 5
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R Bl b K AR R .

B T % L0 i B o R B 3R AR A, 15 G
REFEREY TREXREERATREREBRREN
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BRIERELTREFHEESRE, B F PaCO, 25
F & A S BOONE Yok L UL 4E 1 AR L X R
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#4 NEAMEINEABENRDNFEU GLs)
Table 4 Changes of hemodynamics in patients of NE and non-NE groups(x-s)

" % HRQOK /min) MAP(mm Hg) PAP(mm Hg) PAWP(mm Hg)
% I

B g RRED SEE BMEGRD BEE EMEGIRID BREMA EMAEGRID  B2E
NE 41 10 97.6%18.7 8l.64+11.3 89.5+7.1 78.8+6.3 16.6+1.7 22.7%£2.9* 8.8+0.9 8.3%£0.7
X NE @ 4 86.7k5.7 97.0% 8.0 82.4%£5.3 72.7%4.3 14.6+1.7 20.5%5.1 9.61+0.6 7.3£1.2

. S5A&HEMEEE. - £<0.05
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