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Abstract: Objective To identify and to intervene the pre—onset illness progression by summarizing the clinical
features of pre—onset stroke patients with the manifestations of toxin damaging brain collaterals, so as to prevent
the occurrence of stroke. Methods A retrospective survey of 337 patients with acute ischemic stroke (acute cerebral
infarction) was carried out, using a questionnaire to collect the clinical information of pre— onset illness

progression and routine blood and biochemical parameters within 72 hours after onset. According to the responding
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information and the opinions of the expert, the illness progression of toxin damaging brain collaterals was
identified. And then the case—control study was adopted to analyze the clinical features of patients with clinical
manifestations of toxin damaging brain collaterals, and the syndrome characteristics were summarized by cluster
analysis. Results (1) Among the 337 patients, 23 cases with incomplete data were excluded, and then by
following to the experts’ experience, 97 cases were identified to have illness progression, 158 cases were
identified to have no illness progression and 59 cases might have illness progression. Eventually, a total of
255 cases were finally included in this study, including the 97 cases with illness progression and 158 cases
without illness progression. (2) Compared with the patients without illness progression before the onset of stroke,
pre— onset illness progression was usually seen in the patients with hypertension (P <0.05) , having dietary
preference of fatty, sweet and heavy food (P <0.01), and less in—take of vegetables (P <0.01), and was mostly
induced by pre—onset triggers (P < 0.05). The patients with pre—onset illness progression also had higher neutrophil
percentage (NE% ) and neutrophil/lymphocyte ratio (NLR) , and lower lymphocyte percentage (LY% ), total
protein (TP) , total bilirubin (TB) and direct bilirubin (DBIL) during the onset. (3)The main manifestations of the
patients with pre—onset illness progression were dizziness and drowsiness, fatigue and lassitude, drowsiness and
sleepiness, dry mouth and bitterness in the mouth, impatience and irritability or restlessness or disturbance of the
mind (P <0.01), characterized by the disorders of mental and emotions, and the disturbance and malnutrition of
the clear orifices of the head and face. The manifestations of the patients with pre—onset illness progression can be
classified into the syndromes of phlegm and blood stasis blocking collaterals, upward stirring of wind—fire, clear
yang failing to ascend, clear orifices failing in nourishment, upper hyperactivity of liver yang and upward
disturbance of phlegm—fire, which are consistent with the clinical characteristics of toxic fire and heat and filthy
turbidity clouding the mind and disturbing the orifices induced by toxin damaging brain collaterals. (4)In terms of
the relationship of physicochemical indicators with TCM symptoms, TP and DBIL were associated with symptoms
due to the disturbance and malnutrition of the clear orifices, and TB was associated with symptoms due to internal
disturbance of phlegm and fire. Conclusion The patients with hypertension and having dietary preference of fatty,
sweet and heavy food should pay attention to the manifestations of the disorders of mental and emotions and the
disturbance and malnutrition of the clear orifices of the head and face, and the early identification and intervention
of the pre—onset illness progression will benefit for preventing stroke.

Keywords: stroke; acute ischemic stroke; acute cerebral infarction; before onset; toxin damaging brain

collaterals; illness progression; clinical features
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Figure 1 Flow chart for case screening
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Table 1 Comparison of general information between

the two groups of patients with acute

ischemic stroke  [f(% )5 M(Pss, Pis)]
, I
M e s VP
s k7 64.0 65.0 -0.165 0.869
(57.0, 72.0) (555, 73.0)
PRI (H ) 68(70.0)/  109(69.0)/ 0.068 0.795
29(29.9) 49(31.0)
SEnbg
o I 78(80.4)"  109(68.6) 4303 0.038
BRI 40(41.2) 70(44.0) 0.191 0.662
Fea I IMLAE 32(33.0) 52(32.7) 0.002 0.962
L 20(20.6) 38(23.9) 0.370 0.543
FERpR AU 2.0(1.0, 200 2.0(1.0, 3.0) -0.566 0.571
SRR o
WA 53(54.6) 100(62.9) 1.707 0.191
PRI 45(46.4) 73(45.9) 0.006 0.940
KB
Eey 21(22.3) 37(25.3) 0.281 0.596
e 36(38.3) 65(44.5) 0.908 0.341
EENE 31(33.0) 42(28.8) 0.479 0.489
JIEH A 12(12.8)? 5(3.4) 7.845 0.005
BRIz 20(21.7) 19(12.7) 3472 0.062
Bk — M 39(42.4) 79(52.7) 2410 0.121
Bk Rz 32(34.8) 50(33.3) 0.053 0.817
Ptk
M 14(15.2) 24(16.2) 0.042 0.837
) 29(31.5) 56(37.8) 0.989 0.320
ek 27(29.3) 42(28.4) 0.026 0.872
AR 22(23.9) 33(22.3) 0.084 0.772
A
7| 40(42.1)" 43(28.1) 5.195 0.023
HER AR 14(14.7) 14(9.2) 1.826 0.177
5 R 19(20.0) 18(11.8) 3.055 0.080
Mk 5(5.3) 3(2.0) 2.047 0.152
TREARTS 1(1.1) 4(2.6) 0.746 0.388
M1 s 0(0.0) 2(1.3) 1.252 0.263
P14 4(4.2) 1(0.7) 3754 0.053
KA 4(4.3) 8(5.3) 0.130 0.718

F: OP<0.05, @QP<0.01,

SR BRI A ZH HERE

W, ZRH R E L (P>0.05) HIHE
AV R I 5 L v IS T R R A Y o
LA v TR B T AR b, Z R B3RS
HE X (P<0.058, P<0.01), B/ EAR WLH
B 225 A Gt X, HH B AR fb g o
Lol TR th B S A2 4 (P < 0.1) . B ELIST
SR I HEEAE 1 IS L A . (P < 0.1)

2.2 2ABEREIRKERIEE R2458 0K
SR IR AR b, I T AR e A R
3AH NS B DR pl MR ELE . M =
T RBIEEN . 2D BIFEAZIOMAT . B
PRITR . A A, Skew B0, BRMIRL 2 . FF2k
i SRk MBI I e . B HE TR, B
SR® . OF 09, OREimA. i 0E

F2 2HRMRRMMERZE R R E R EIRKEK LR
Table 2 Comparison of traditional Chinese medicine
symptoms of between the two groups of patients

with acute ischemic stroke [#511(%)]
i I e

PEGRER il o P
SRR 7(7.2)% 1(0.6) —  0.005%
VB ST 23(23.7)* 1(0.6) 37.546 0.000
Moz it RIEEN  33(34.0)° 4(25) 48.043 0.000
SUBG R 20(20.6)° 4(2.5) 23.061 0.000
DT
B IR 17(17.5)" 3(1.9) 20.306 0.000
WA ST 7(7.2)* 000.0) — 0.001%
kBT 38(39.2)* 1(0.6) 68.917 0.000
W ez 27 10(10.3)* 4(25) 7.007 0.008
o] 4(4.1)" 0(0.0) —  0.020%
ik 8(8.2)" 2(1.3) 6.033 0.014
WML 8(82)" 2(13) 6.033 0.014
[LIER R 8(8.2)" 3(1.9) 4432 0.035
A5 6(62)* 0(0.0) —  0.003*
AT A 27(27.8)* 2(1.3) 42,094 0.000
(ERE S 17(17.5)% 1(0.6) 26.1430.000
i O 6(6.2)* 0(0.0) —  0.003*
TR, B H—17  14(144)° 3(1.9) 15.175 0.000
R fBka 4(4.1)" 0(0.0) —  0.020%
I 9(9.3)* 000.0) 12593 0.000
FIERRA A 11(11.3)% 3(1.9) 10325 0.001
TR 7(7.2)* 1(0.6) —  0.005*

e #FIR KA Fisher #4656 . DP<0.05, @QP<
01, SARMIEELIA i
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Figure 2 Tree diagram of cluster analysis for TCM
clinical symptoms
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Table 3 Clustering results of TCM clinical symptoms
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Table 4 Comparison of physiochemical indicators between the two groups of patients

with acute ischemic stroke

[M(st, Pos)al (x + s)]

PEFEHR LRI AR AL (52491) A I 1E A Ak 2H (96 4i)) AL P{H
WBC/(x10°-L™) 7.42(6.30, 8.70) 7.25(5.99, 8.62) -0.563 0.573
RBC/(x102-1™") 4.74(4.34, 5.06) 4.70(4.24, 5.05) -0.681 0.496
HGB/(g-L™") 149.00(139.00, 157.00) 144.00(130.00, 155.00) -1.587 0.113
PLT/(x10°-L™") 215.55 + 48.64 227.21 +55.78 1.241 0.217
NE%/% 69.40 + 8.98" 65.96 + 9.46 -2.092 0.038
LY %/% 22.50 +7.78" 25.79 + 8.60 2.229 0.027
NLR 3.21(2.45, 4.59)7 2.57(1.91, 3.45) -2.503 0.012
PLR 139.22(100.54, 169.13) 118.16(92.07, 161.73) -1.560 0.119
UA/(pmol - L") 323.26 + 84.64 335.80 + 109.85 0.675 0.501
TP/(g-L") 64.40(62.25, 67.30)% 68.40(64.60, 71.65) -3.029 0.002
Alb/(g-17") 39.10(37.10, 41.85) 39.50(37.50, 43.00) -1.035 0.301
Glb/(g-L™) 25.10(22.75, 28.35) 28.40(24.15, 31.20) -1.941 0.052
AIG 1.60 + 0.30 1.48 +0.34 -1.787 0.077
TB/(umol - L") 11.75(9.52, 17.55)" 15.60(11.70, 21.70) -2.495 0.013
DBIL/(pumol - L) 3.05(2.00, 4.65)% 4.60(3.30, 6.00) -3.137 0.002
IBIL/(pumol + 1) 9.05(7.30, 13.35) 10.30(7.90, 15.90) -1.403 0.160
TC/(mmol - L") 457+ 1.17 4.41+1.12 -0.766 0.445
TG/(mmol - 1) 1.42(1.03, 1.99) 1.25(0.99, 2.00) -0.256 0.798
HDL-C/(mmol/L) 1.03(0.87, 1.34) 1.04(0.91, 1.27) -0.049 0.961
LDL-C/(mmol-L™") 2.76 + 0.82 2.73+0.87 -0.216 0.830
TC/HDL-C 4.15(3.67, 4.72) 4.17(3.64, 4.69) -0.131 0.896
HCY/(pmol -17") 13.30(11.55, 15.73) 14.15(11.70, 17.55) -0.583 0.560
HbAlc/% 6.60(5.80, 8.15) 6.50(5.70, 7.62) -0.120 0.905

W OP<0.05, @P<0.01, S5AREINEZSILAH LK

S (P>0.05), HAESE i 5 S (P <
0.1) FAEMLZAKYIrm, SHMRiHHEL, 5
— A B R B = e R RN 0Oy
W7 L TR, 2R A SR L (P<0.05),
WM PE R ST . DR A . HEg | HERL, H
— TR R WG H 222 5% (P>0.05), {BIESE—
BEESLESHP<01), HANE% ., LY% .
NLR $8§ F5 i B S R XT L 20 B ¥ oKk WL G2 i 2% 2 57
(P>0.05), Z5HRILFES~KT,

3 e

3.1 RmmRBEENANBERIBREEMEKR
B A 337 4 e B L P A
4 [ B A A B, i R B AZ AL R Y
AT A 18] T g R AL HRERR | BRSRA Iz, T
ML 2 Y B 155 2 1 F8 3 A SR L B A AT .

*x5 BREH(ADb)SHEERSH
Table 5 Analysis of total protein(Alb) and
TCM symptoms [51(%)]

FIGR A

FEIER Gswy  (sppy T
IR [ JEL e 0(0.00)  5(14.29) 0.054
P = 317 S g i 0(0.00) 10(28.57)% 0.001
SRS RITEAZLOART 000.00)  5(1429)  0.054
L PRI 0(0.00)  6(17.14)" 0.025

d: DP<0.05, @QP<0.01, S04 i

LAz i I A8 95 1) F2 AR 2, il A 115/
70 mmHg FF4f, W4 B R 20 mmHg,  5EF K
JE AT 5 10 mmHg, O o I8 905 A XU 384
LAEY, (R GEEESE) WA, (b, IRhas
BRSO, MESRZ g, (RN -&wie) 1
NH: “EHES AN, HHELS AP, BEE
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*x6 RELE(TB)EHhEERSHT
Table 6 Analysis of total bilirubin (TB) and
TCM symptoms [#1(%))]

— B B
BRI Gs) Gspy D

LR BTN GO T 1(2.85)  7(18.42)  0.057
EE RNk 1(2.85) 8(21.05)" 0.029
R, $H—17 0(0.00) 5(13.16) 0.055

. DP<0.05, H5H0UME

#*7 HEZBLIE(DBIL) SHEFERST
Table 7 Analysis of direct bilirubin(DBIL) and
TCM symptoms [51(%)]

LHIE VA e A

PEIEHR Gsg)  (ap P
IV i 5L 1(2.85)  6(17.65) 0.055
HIE = /0 B gL 2(571)  9(2647)"  0.019
Ik [ 0 0(0.00)  4(11.76) 0.054
Hong 0(0.00)  4(11.76) 0.054
gy 1(2.85)  7(20.59)”  0.028

(R, B H —47 0(0.00)  4(11.76) 0.054

. DP<0.05, SN HE

SEIEM, BN A, AL, [RMEir A,
PRSI N A, BRI B, A e . TR Y
RERREEAC R, R RIS X
AU AR AT G, SR & S 3G i 200 g/d B,
KA XS & B B (RR) 4 0.84(95%CI: 0.76-0.92) ,
T RmIRIRE . MR I TR IR
AR R A BB R o BN G s R
i AL BROKE L R QiR O
wi ). AR A, BRI KUY & 4 R
Bro AMFREER TR, mIERSE . BELHE
R R i/ W2 2 1 AR A AR . X — T T
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(EP S

3.2 AREITHARBEETNABELRIELIER
HE A LR ER 25 R ER PR
PEMZE R B, WS BE TR, BEE Gk
hneE, RVERFREZ 8w, RYER 7RG & 558
WS SE I 22 UE A C7 IR AE R K5 R,
PR A /90 240 1 LA (NLRO) 4B S — ol 284 48

FEBR 12 FH 00 00 10059 2 9 N 155 7™ o R R L
T A FRO e RS RS A X 121 48] 2 A A
(ACD) 835 . 62 191l 2 PR i it i % A (TTA) J 35 R
65 {5l ft i AAAS: 5 (IE % BEZH) A NLR 7K 25774
FERBE, ACIZHAITIA 41/ NLR K V-3 & & T 1E
WAL, H ACIAL&E FTIAZL, Uil NLRAE R
ST TG BRSO IR IE BT —E 2 W B, X1
TEEOTE 2 PR A A P BE SR (R P R B, A
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FAOP5 S Bk AR A A7 AE AR M, WSR2 BA I
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A ARG R ALREE A R R I 2R KR
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1810 N B R EEE AR5 R B R NAE T

FRE, RERF:, HwWF', SRR
(LRI EEZy R, TR H 510405; 2. RS W ERE, 4N 510095)

BE.[BH] R A 2B (CHF) BF P Bk £ 5 AERLL CHF LB Zaota k[ Fik] RA @B
F, RE2BICHF BHMRK, e, PEER, SHEARSFREMEAZE, FAPRENHRIBEIITRIT 54, T
WP EEESAAERLL AhBE M AR [ER] (1)CHF R F LKA AR (75.89%), FF LML H A ERE
(46.81%), F B F AL E(44.68%), 3F LMK F AWk (39.72%) . (2) Al & 7 @, CHF #93k £ RRiniE & Ao
(90.78% ), H A2 3 A A (61.35%) . % (55.67%). M (48.94%) . AF(31.91%); JmitiE& 7 &, VAR R (82.57%) 4= &
(63.12%) A £ B# K RiEF, VA bRt (85.11%) A0 K4k (48.94% ) A £--6447 i % (3)CHF & # 8 it £ 5 &S ym fo S 42
KEEZEMK(P<0.05HP<0.01); ABIEZFEGHME, B, SRR ZEAAEL(P<0.053P<0.01); MEEELS
AR FRA SR EEHMA(P<0.05).[ER] CHF#misfs, mhaEtk, SWmmag s RERE, LEfmE
AR, dEFe KR A AR, CHF &R A SRS ERFTHEL LR B, &bk, &S smfe s IEFEE WG &4 £
BHBRIEE, St FnEfe Yy KA S IR & B RS AL R,
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