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BRI PG AE B ORE R R FARR B E
B2 IR BEAE AL 5 TR S R BB 5T

#wm AR

RE] BN HiT2ARERNGAUGCIRBEHTHEAE DS TEN-BA-F ERENER,
HEXNM SIRS MEWA R, iZE WERRAEHSTANEE¥58HEBRREES RS 1 (APACHELD)
WAMERENHEBLEAEMODS S, Rt #4724 h $hA LR BLELE NN . RS et Smer ks
T SIRS BEMLEEREMHRVY); AMH RS ERNEmHE P RBREMEABCORIEE, FHEHE
HHXH, 8 QO53E SIRS 41 % ,SIRS 41 APACHE 1 ¥4 ,MODS ¥4 38 & 7+ & (P ¥ <C0. 01);
SIRS A T-HAFHMFESHBREFHAHEA T (P 5<0.0D). @5 IEH B4 i, Ik SIRS 41.SIRS 4
HRV &5 47 380 8 K (P $<C0. 05), T SIRS 4 33k SIRS 4 p% K & B 8 (P<C0. 05);SIRS 3£ -4 HRV
BAERHAEE FRP<0.01). ZRFESEEASH. BEHS 5L IERN NN B SiREE (SDNN) £ i X,
5 APACHE I i#43# MODS {4 2 E#H3E(P<<0.01 1 P<<0.05), S RIFHMMBERE L. 1%,HTER
BRI T A 3R 74. 5% . HRV #1 SDNN<55 ms 8] 4E N FUJG B 5718, HSURYE A B0k FHPE ) (R B 4
00 {5 B 8 (53 91K 76.294.76. 7%4.90. 4% 1 52. 6%) . @53k SIRS 4 fIE % % B4 8, SIRS B & i =
AR RER(T) FRBEE(TO B R E (TSH KR, M COR EHAE.T,. T..COR E 5
BEWEHE X P<0.055 P<0.01), @SIRS A M T;.TSH 5 HRV BE#%,COR ¥k E 5 HRV E fi#f
¥ (P<<0.05 3 P<<0.01), @ T-4Hm#H T;.T,.TSH 5 HRV ¥ £ 8 § [E#5%,COR 5 HRV £ fi {1 %,
MODS i#4r5 COR ¥ & £ IEH%,COR 5 SDNN £ fi#i£(P<0.05 8, P<C0. 0. & HELRFWAT
AHEXSIRS “ERE BEWRMBSEEERLW. SDNN.COR ¥ E APACHE 1 i MODS ¥4, [ {EX
4 SIRS BERSE A ATEtR.

[X@2A) BEHR:; LELERHE: ¥E; HE: 2IRERNESTE: ZHEYHBREAME

Relationship between heart rate variability and serum levels of thyroid hormones, cortisol and prognosis in
patients with systemic inflammatory response syndrome XU Li, LI Chun-sheng. Department of
Emergency, Chaoyang Hospital, Capital University of Medical Sciences, Beijing 100020, China

[Abstract] Objective To explore the relationship of autonomic nerve system regulation function in
patients with systemic inflammatory response syndrome (SIRS) to hypothalamo - pituitary - adrenal axis and
to find useful markers to predict the prognosis of patients with SIRS. Metheds Acute physiology and chronic
health evaluation I (APACHE I ) and multiple organ dysfunction syndrome (MODS) scores were obtained
and heart rate variability (HRV) was analyzed with both time - domain and frequency —domain methods. The
serum levels of thyroid hormone and cortisol (COR) were measured by radio —immunoassay. Results (OThe
patients with SIRS showed significantly higher APACHE I scores and MODS scores but lower HRV when
compared with the non - SIRS patients and control group (P<C0.05 or P<{0.01). In addition, in the SIRS
group, the non - survivors were found to have statistically higher APACH 1 and MODS scores as well as
lower HRV than the survivors (all P<0.01). @Multiple regression analysis revealed that there was a nega-
tive correlation between the outcome of the patients and standard differentiation of NN interval (SDNN), and
there was a positive correlation between the outcome of the patients and APACHII and MODS scores (P<<
0.01 and P<C0.05). The correction rates of prediction in good or bad outcome were 81.1% and 74.5%,
respectively. SDNN<{55 ms may be the prognostic threshold value, and the sensitivity, specification, posi-
tive and negative prediction values were 76.2%, 76.7% ., 90.4% and 52.6% respectively. @ The patients
with SIRS showed lower thyroid hormone levels of triiodothyronine (T;), tetraiodothyronine (T,), thyroid
stimulating hormone (TSH). and higher concentration of COR compared with the non - SIRS patients and
healthy controls, and they were correlated with the prognosis of the patients (P <0. 05 or P<(0.01). @In
the SIRS group there were positive correlations between concentrations of T;, TSH and HRV, and opposite
results were also obtained between the HRV and the concentration of COR, showing negative correlation
(P<0. 05 or P<<0.01). ®1In the death group, there were positive correlations between concentrations of Tj,
T,,» TSH and HRV (P <C0.01 or P<(0.05). Also in this group, there were positive correlations between
MODS scores and COR, but negative correlation between COR and SDNN (P <C0.05 or P <{0.01).
Conclusion Evidently the neurcendocrine system exerts significant influences on the severity of disease,
function of organs and prognosis. SDNN, concentration of COR, APACHE 1 and MODS scores were the
useful indexes to evaluate the prognosis of the patients with SIRS.

[Key words)] critical illness; heart rate variability; hormones; prognosis; systemic inflammatory

response syndrome; multiple organ dysfunction syndrome
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HERE. QI GEBUREE RS RIER N EN
KE— B RN REARIKITIT AR HE
A RAE IR B 2 I R FRAR T BUVRIT L 9R 18 U 47 1k
&, ¥ ELHE NGRS G MODS), L 25
. N aFBEGBUREEF TP 4 i R A F
MR KBLIR, AMTIAHRIEZE RSB HRET N
MODS & S PLH 2 RIE A R R A IR
NAREBEMHEEEKMSIERE E4PWET BN
BEABAEERREN RK T2, 5 R
WRER " AEREERA TR, B
Yy 2 -5 W R G E R B RIE R B4 | 1E (SIRS)
HREAE RN MODS R REEREM. LTI,
FATHH Holter $5 SIRS B H , 4 H L& R
# (HRV) #9400 5 30 K (i 38 7 AR B 3 8 A1 B o %
(CORY¥E MBI K TG HK TR YW Z-N 0 W
A4 %) SIRS.MODS kB EFUEHE.

1 #HEHE

1.1 FHFATER . #2003 4E 9  —2004 4 5 A A&
BriEBr i 1R 2001 SEE S E R EIEE X &
WA E B9 SIRS £ Widr ok = 4% B & 43 SIRS 4 f1
3k SIRS #4 . SIRS 4 100 %3k B 228 . FF A F1
SMBB9 E A BRI YT R B (ICU) , Ko 58 59 #, &
41 B FHER (67.30114.11) F ;B PEBH E MM
A% (COPD)26 i, Ll B 7 J& 3 B, X FR e B A AR
3, Al KR 31 B ThRER 2 1 B,
RPHEAIRTT 4 B, BB RIS 6 B, FF &AL 9 61,
O 12 B, 29 & 5 Fl: WEAMME KR
RGP Fe S BAY RIS 4 (54 BD FFE T4 (46 B,
3k SIRS 4 30 f ¥k A EEHH, HF B 16 6, &
14 6 F Y 4E#S (66. 48+ 14. 37) % ; FF IR R G KR
10 ), kg ofn B R A 13 61, S0 1 1L THAL &R
GigR 3B LIERR 3B EEIFBRERA,
30 Bl R AR FEE N IER X BA, B 15 4], &
15 4 ; FHIEE#S (68. 40£13. 19 %,

1.2 BMIRFE - HARBEHRITAR 24 h 3L
W 5@ M EBRAITES RS I (APACHE 1)™
K MODS 43, FEMWTFHER:OIEREEA
B2 M 24 h gL L R RO R h &
LR FHAEESS TEH 1996 FH E MR,
e A 8 R0 B 35K 7 e AT 9 AT A AT B IRAE AR

HEME ALEHREAF I A (T]2003 -15)
fE% i .100020 BHEHERKEHBILTBHERZLH

VEZEBAA M Q964 ), LN, ILET A B ETEER
(Email ; xuli640124@yahoo. com. cn),

&£ FBIE# NN [B #1457 % 2 (SDNN) .5 min NN [8] #§
r 35 $H (SDNND) , 2 B A Y58 2 B3E £ 55 min
NN (8] #5358 #% ¥ 22 (SDANN) , Ji7 Bt 3% & ¥ 42 1%
s £ FRAE 4B NN [8] 3 Z 2 19 ¥ 5 B E tMSSD),
R EWEEE; HERNEE LI FHZEE>
50 ms BT 5 89 B 4 L (PNN5S0) , R ek M 2 05 4,
USRS : BRI R (TF), K MR Y5t £ 835 1 K53
N LF), KB AR5 KE & W E G B
F(HF), KBk E W &5 5 ST £ L E
(LF/HF) , R Bt 32 B 5 RIS I 2 P 85 . QBB Bk
il 5 mi,20 'C.3 000 r/min (B.Lr4429.5 cm) B L
10 min, 5 B 75 ,- 70 CHKABRARFN . RABS
BT (RIA),, Z BRI R E R (T, . R
ETOHAEHWATEEFRBFMRRE, R =8
BRI R &R (rT,) 2 R BR B K (TSH) .COR %
E¥mAltETiEREY LR AF.

1.3 SEit2E447 i SPSS11. 0 it 8k fF. &
WHUBR I HRESE Gt ER, BAHRERE
e, BABPBRA N Z550: MR
X Bk P<0.05 W ERBSLEHEEX.

2 & B

2.1 4% APACHE I #1 MODS #¥4rmy b (& 1,
2% 2).SIRS 41 APACHE I #1 MODS ¥£4 % B &
F ik SIRS A FIE# X B4 (P #<<0.01), ET-4
1 APACHE I #1 MODS it 4+ B B & T A F 4
(P #<€0.01) . ZLHE L E A NER BN, BEW
JE5 APACHE I # MODS ity W E B F FM X
(r,=2.13,P,<0.01;r,=3.36,P,<0.05), #EHH
HEooERE AHEARBREEX, FEAR

T AR R 74,470
%1 #&@ APACHE I 1 MODS 4y b8 (x£5)
Table 1 Comparison of APACHE I and MODS

scores in each group(x£s) i
4 5 B (H)>) APACHE I ¥4 MODS ¥4
E# T HRA 30 0 0 :
4k SIRS 4 30 5.30+3. 2528 0.05+0. 02
SIRS 4 100 22.3148.090% 7.4743. 674%

5 IEH A B4 8.2 P<C0. 01; 5 3E SIRS 4l & - ¥ P<<0. 01
%2 4£5AS5%ET-4 APACHE I $1 MODS 4} b 8 (x+5)
Table 2 Comparison of APACHE I and

MODS scores between survivor and

non — survivor subgroups(x+s) &
4 5 % () APACHE I ¥4 MODS ¥4
AP 54 17.6145. 36 5.3143.02
pi | 46 27.8347.25* 10.001+2. 60*

. 5EFHEE.: T P<0.01
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Table 3 Change of various indexes of HRV in each group(x+-s)
W 55, B8,
H3
(# TF LF HF LF/HF PNN350 SDNN SDNNI SDANN MSSD

FEHEBR 30 5034304139526 1460.90+574.98
SRS # 30 33225511 217.312  913.984465.542
SIRS 1 100 2064.5611195. 290K 487484290, 80& %

1 489.30£786.62

1.2610.40
902.604397. 124 0.9440.322
894.70£558.314  0.5940.304%  T.3913.98  67.10428.3747F 32.97420.678%  49.91426.128%  47.67127. 682

8.7044.19 144.48420.18 70.54116.01
6.30£2.70 119.44£24.932  50.88412.932

117.94£20.57
98.24130. 152

77.36118.52
44.19% 9.034

T HIERMBEHLE . AP<0.05,24P<0.01; 534k SIRS 4 .5 . * P<C0. 05, % P<C0. 01
4 EFHEEFT-A HRY EHFWHEHTU G+

Table 4 Change of various indexes of HRV in survivor and non - survivor subgroups (x +s)

W B

g

#3

(# TF LF HF LF/HF

PNN50 SDNN SFNNI SDANN rMSSD

EF4E 54 3122.67+1612.17 740.30£298.73 1 315.724530.83

R4 46 1452.87% 893.28% 326. 524171 40%

0.6310. 34
608.804307.43% 0.5440.24

9.31£4. 45 78.29%31.17 39.63121.62 52.55+27.24  61.46420.84
5.5743.82 55.40%23.39% 25.14% 6.52% 46.82424.67 41.40+14.25%

B 5% FHAKK. - P<0.05,% P<0.01

£5 RAMBFRENEAK LN COR FKEMEHBr+s)

Table § Comparison of serum thyroid hormone and COR levels in each group(x£s)

A ik ¢ T3 (pg/L) Ty (pg/L) rT3(pg/L) TSH(mU/L) COR (pg/L)
IER X EA 30 1.06+0. 38 80.87+24.99 0.38+0.15 1.3440.86 166.25+ 79.62
ik SIRS 4 30 0.4540. 292 59.90+24. 622 0.56+0.28 0.7140. 462 179.02+ 88.39
SIRS 100 0.2240.114% 44.52+428.994% 0.62+0. 492 0.4140. 378% 262.20+199. 104%

. 5IER X B4 i 4 P<0. 01; 53E SIRS 4t . ¥ P<C0. 05,5 P<C0. 01

2.2 HHAHRV ERLEGES £ 4 .dESIRS 4
#, B PNN5O 4b, 4 HRV & T 48 45 ¥ 8¢ IF %
BAHSREK ERHFEEFEP<0.058 P<
0.01), SIRS 4 # SDNN, SDNNI. TF.SDANN,
LF/HF # LF %4k SIRS i S K, £ R YA
524 (P<<0.05 8, P<<0.01);HF %3k SIRS £1 8
B L. PNN50.rMSSD A &, HE R Y EEE
#£,42R SIRS B HF X BB ZRH LA F I8
B EZHRHIFESEZ R, LT 4Bk LF/HF,
PNN50 #i SDANN 4}, HRV HA#REERFHY
BRI, £ 57196 B F % (P<<0.05 8 P<0.01);
KB HRV 58 EH/SH X HRV B8R, g EWE
RIS, AERE RREEFES. ZTE
FEASTER, BE WA S SODNN 28 8 i %
(r=-4.68,P<<0.01),SDNN<55ms #WE AR,
SIRS #H 100 i & & % SDNN<{55 ms & 41 #, H
H 10 FIFFTE .31 FIFET- . B F LUIACKH  HRV BE{K
H SDNN<C55 ms "] % WG I FH , HBURMN
76. 2% ¥ FHEN 76. 7%, FHEEBIMIME K 90. 4%, BH
RN 52. 6%

2.3 FAMmMEPRREEAKFEFRM COR WK L
(% 5,% 6):SIRSHMF T,.T,. TSH KF¥HKTF
1E # % B4 fidE SIRS 4 (P<<0. 05 8 P<<0.01),

Heo Ty KPREEBENAR, T, KF&EHFEHXH
£ (P<<0.01), 7 COR v BE W B B ¥ F iE % %t R4
F04E SIRS 4 (P<C0. 05 8 P<C0.01) . 3k SIRS £ &
FMFE Ts T, . TSH K-F 38 B & FiE %X BA
(P ¥<C0.01), /K SIRS & M & FARBE B E K
FREAR,COR W BEN I+, ELRER & &, X F AR
ABESIRSFETHAMAE T, . T, KFREFFHAHE
EMAK (P ¥<<0.01),COR WETHE (P<0.05),
TSHA FIRMAE {0 2 5 8 EE (P>0. 05),
6 EHFASRTCAMBRRBMEKE
1 COR REMTH (£
Table 6 Change of serum thyroid hormone and COR

levels in survivor and non - survivor subgroups(x+s)

Y AR Ta(eg/l) Ta(pg/L) TSH(mU/L) COR(pg/L)
22 0.36£0.14  46.20427.10 0.5440.33 2437148266
RCH 46 0.16+0.06%  31.08% 9.55%  0.5240.25 328.75479.59~

T 5 FH . * P<0.05,% P<0.01
2.4 SIRS #i & # APACHE I ¥4y .MODS ¥ 4>
1 HRV 5 i & ¥ 4R B2 3 & /K F & COR ¥k B i M
KD (E 7~10): £ £ ILE # B JH 4 H7,SIRS
¢0 APACHE I ¥4y .MODS 4y 5 HRV & 3845
W 52X (P<<0. 001 8 P<0.05), MiEHF
IR B E K COR MBS HRV A B BAHXH,
# R SIRS B & K I 7E F AR IR & (T, . TSH) K F


http://www.cqvip.com

000 http://www.cqvip.com|

PEHEERSMES 200743 A%B 19%% 38 Chin Crit Care Med,March 2007,Vol. 19,No. 3 * 163

K HRV #5%5 (SDANN,LF/HF #1 SDNN) ¥ § &
M. COR R E B E AR M ERE HRV #5457
(SDANN.LF/HF) U & K, f 7 &1 AR AR 8 E K F
(T, . TSHO IR &K ; COR [ i & 5% 1% i & .SDNN
R TAR. £Z0EFHHSH,SIRS FET-4H
MODS ¥4 S miEHRBEME CTHF COR 2
EHX, mFFRIREEKFER COR KE 5 HRV
EUBAHEME., FRBEET..T, A TSH4A 5
HRV #§#% (SDNN,SDNNI # LF/HF) £ IE # %,
rT; & COR 5 SDNN £ fitix. UiHI B SIRS f5 1R
tn & ,HRV 45 #% (SDNN,SDNNI #1 LF/HF) f£ 1K,
M FHRBEEEKFET,. T, M1 TSHOFSREK, K
ZrTy B COR U B 55 1% i & , SDNN Ay [# i€ 7 7
B, AR B ERNER M.
% 7 SIRS 44 APACHE I #1 MODS 4 5 HRV #
mMBRKRBHRES TERL D EASGH
Table 7 Regression analysis of APACHE I and
MODS scores compared with HRV and

serum thyroid hormone levels in SIRS group

B MXTEE BEHRH HHERE P1E
APACHE I ¥4y SDNNI -0.238  -0.608 0. 000
PNN50 0.241 0. 386 0. 005

MODS ¥4} SDNNI -4.147  -0.234 0.018
LF/HF -2.467  -0.204 0.038

T, -3.322  -0.238 0.017

# 8 SIRS A i# COR.T,. TSH.HRV £ L& ¥ [ 354
Table 8 Regression analysis of serum COR,T; and

TSH levels compared with HRV in SIRS group

- MXER]R EEHRH  FERE PAH
COR SDNN - 1.693 0. 638 0. 009
Ts SDANN 2. 465 0. 001 0. 031
TSH LF/HF 0. 345 0. 189 0. 005

®9 RTAMODS 4G SHRESTESOADN
Table 9 Regression analysis of MODS scores compared

with hormone levels in dead group

TR M HHAE  HERE P1E
MODS P4} Ts 3.199 0.582 0. 001
COR 4.786 0. 369 0. 025

F10 ETAMFFRENEKS HRV Z TESE AN
Table 10 Regression analysis of serum thyroid hormone

levels compared with HRV in dead group

TR MEER  HARE  RERE P
COR SDNN ~3.245 1.049 0. 003
Ts SDNN 4.937 0. 001 0. 002
T, SDNNI 1.178 0.311 0. 000
T; SDNN ~6.270 0. 002 0.013
TSH LF/HF 0.726 0. 325 0.031

2.5 SIRS Hi/5 #8453 4t - 58 124 MODS ¥ 43 I

SDNN #5 rT, & COR & 847 A8 X0, B 1T, 7

RTHSFEAMERTE EH, HAHE.BR

P PRSI E A A BE R R 11, feB s

® . M¥ COR ¥ E & HRV #5474 ) SDNN 7] {5 2K

P4 SIRS B B A RS

# 11 T4 SIRS B EREHIEF

Table 11 Indexes evaluating the prognosis of SIRS patients
REHE R BHEM HES
(%) (%) WE MR

APACHE 1 $£4y (Z227 43) 82.2 100. 0 100. 0 64.1

EE

MODS 43 (310 43) 74.2 94.1 98.4  43.2
SDNN(<55 ms) 76.2 76.7 90. 4 52.6
COR(>>328 pg/L) 54.3 63.0 55.6 61. 8
3 it i

B A I U, 7 SIRS X J& 5 MODS i #,
RAR N RIFEF & PR HFFEE T M BUE R Faf
WERNETHREMHAE RRHI RN FFHEHE
B ABRA; X MODS HHS 76, 8 £+ T2
EEBE . MRARNFEELABE FAEISHERE
] o (B SE R AR . 55 A SCHRIE B . 4 sh O 16 R AR AE
A R MR R FE B F- o (TNF - o)  EHHN E- 1
AL-DE-HPTEESHFRENBEERESSES
fiE (ESSH AHMRLRY R IR Th BB 254k, B R B F TSH A
TREK.T,. T, TR, IREH . X EHENE
AP %] TNF - o =4, 2 B30 ] 4 5 B A4 16 R 5 1
HE M ST REZ B, W AT TNF - o P4 S0 AR ER
RAE R AEFRBUT 8. B4 PRHERER G
A—TELSTER-EE-T EEMOHENTRR
FE R 48 R G (R0 B2 TR R T PR R E R B Y
B Z b B2 5 8 o 000 BE 0, B8 A 2 B ok E A 4T A 3
Ho 3R TNF - o BB X B W REMER™ . B
I B AT B B AHE , SIRS #E & 5 MODS Bt , 38Rk 5
B B & 5 1 R % 41, B SDNN F 48452
fb, B Z W FOR R E R COR, N 2%
B MEEFEFBRERE, ERB RN, M
HRE AT AU ERBAIRTERE.

FHRERER,SIRS BEAFBULHEYNE
W IIEE A HRYV ST 4R B 8 F 2K, LR
RIBEE AT B ERM, W COR WP BAR, XA
7£ SIRS B FFAE BAK-FURIR-'F LA /3B R
BIBLE, P BH R BEHE SIRS (UM 77~ >3 o fE M 4
B EYHEZETHRSRSSTHE CRBIR,
HUBEMEERE—-ENERY. 2HRLERD
8 7<,SIRS FET- B A K HRV & T8 47 . i 7 H R
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FRBBEAKFHRAETE R AL BERK.COR MBS EA
B B RIS BERMEAE, P MWE PR
BRERKTREESHYWZIEREE ML,
MY HEERNNTRELES ST SIRS B SR
MAN . URBETER-EENIWBE-RERE
X—FEEMIREAETEENAYIEH. 237
WKEE LM, 4 APACHE I 4 >>27 4+ .MODS
4%>10 43 .SDNN<C55 ms B, 3 T 57 T i M UK
MR R E¥>75% , HBAETRME>90%, X ##
BB SIRS B E#RE T T BN ERE
B BEAENTHEIERET.
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