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The correlation between the changes of psychophysiology and vagus nerve function and
clinical characteristics in patients with Crohn’s disease
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[Abstract] Objective: The aim of this study was to assess the disorder of psychopsychological and vagus nerve function in patients
with Crohn’ s disease (CD)and analyze the relationship with clinical characteristics of CD patients so as to provide evidence for the
comprehensive treatment of CD. Methods: A total of 124 CD patients were enrolled in the First Affiliated Hospital of Nanjing Medical
University between January 2014 and December 2018. A total of 104 healthy controls matched by age and sex were also included.
Disease activities were evaluated by the Crohn’s disease activity index (CDAI). Anxiety and depression were assessed by Generalized
Anxiety Disorder (GAD-7) and Patient Health Questionnaire (PHQ-9). Vagal nerve function was evaluated by heart rate variability
(HRV) in 48 CD patients and 17 healthy controls. High frequency (HF ) ,low frequency (LF) , LF/HF and HF/(HF+LF ) were analyzed.
Pearson correlation analysis, Spearman correlation analysis and ordinal logistic regression analysis were used to analyze the possible
link among the incidence of anxiety and depression, vagus nerve function and clinical features of CD patients. Results: Among the 124

CD patients, the incidence of anxiety and depression was 42.7%(53/124 )and 27.4%(34/124) , which was significantly higher than that
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in the control group[8.7%(9/104)and 16.3%(17/104) ], P value were < 0.001 and 0.046 respectively. Perianal surgery history (OR=
5.405,95%CI: 1.213~24.085, P=0.027) and frequency of recurrence=2 (OR=3.887, 95% CI: 1.242~12.166, P=0.020) were positive
factors for the escalation of anxiety grades. Enterectomy surgery history (OR=5.491, 95%CI: 1.356~22.243, P=0.017) and upper GI
tract involvement (OR=4.774, 95% CI: 1.529~14.910, P=0.007) were positive factors for the escalation of depression grades. The
average value of HF/(LF+HF)of CD patients was 0.490+0.151, which was significantly lower than that of control group (0.661+0.092,

P <0.001). Vagal activity had negative correlation with symptom of anxiety (r=—0.377, P=0.008) and depression(r=—-0.350, P=0.015).

Conclusion: CD patients had increased incidence of anxiety and depression and showed vagus nerve dysfunction. The function of

vagus nerve had negative correlation with severity of anxiety and depression in CD patients.
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JEAN 225 B, HF AR 2K 28 #2895 3y, LE/HF 8 s 4
TR AT AN 27K S HE/(HF+LF )i A0 ek B v
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Table 1 Clinical characteristics of 124 patients with CD
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EN/ 61(49.2)

W/ 63(50.8)
B[ n(%) ]

H 25(20.2)

T 99(79.8)
TR (R 7 £5) 29.9 + 10.7
BMI(kg/m*,X + 5) 20.6 + 4.3
WRFELA ,M(Pss, Prs)] 24(12,48)
PR n(%) ]

5 89(71.8)

u 35(28.2)
AR n(%) ]

= 6(4.8)

i 118(95.2)
HEFE n(%) ]

INSELLT 8(6.4)

rheg 39(31.5)

KERKLL T 77(62.1)
B [n(%) ]

(il 15(12.1)

G 1256 51(41.1)

ik 71 58(46.8)
PO K AR RE [ n(%) ]

To Bk 22(17.7)

— i 89(71.8)

R 13(10.5)

SR (n(%) ]

28 141 (22.6%) . 47 151(37.9% )CD & A F A8, H A1/A2/A3
14 0](11.3%) BEF EFAR L, 334](26.6%) L1/12/13/14
BEANEFARS (F 1), XA 104 HI4ERE K B1/B2/B3

7(5.6)/99(79.8)/18(14.5)
42(33.9)/23(18.5)/43(34.7)/16(12.9)
81(65.3)/39(31.5)/4(3.2)

(29.8+9.8)% , 1 78511(75.0%) . CDZLSAFHRZIMAE  CDAILn(%) ]
I (P=0.976) LA LA IR A (P=0.584) TE ] 8 2 5% i 70(56.5)
22 CD &4 B AAPARE L REE 26(210)
CD £ % i 18 % /& (CAD-7=10) {0 42.7% @:iiﬁi)] 28(22.6)
(53/124) , %t FRLH 9 8.7%(9/104) ,CD H 3 K 1E & %’ 23(18.5)
B 31 k35 g X AR 2 ()°=33.197, P < 0.001) ; CD 4 SFevbhi 47(37.9)
AR & AR (PHQ-9=10) LU0 27.4%(34/124 ), T %o Bz 3(2.4)
WBZH M 16.3%(17/104) , CD B Z AR & A= He it = FEHI 14(11.3)
FXF IR (}*=3.994,P=0.046) , G 7/Eibll 42(33.9)
CD B H G shl 5 i g 8 R AR el i FAR%n(%) ]
42.6%  42.9% ; WAL K A H B2 B R 24.0% R x 77(62.1)
30.0%, i 3 115 SRR 4 1 VS B 2 A A9 82 NJETA 33(26.6)
i TF AL 14(11.3)

F 75 (x’=0.001.0.538, P=0.976 ,0.463) ; HA[a] 5
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I 1 SIS 5 BB I £ R AR & AR B ™ E R
JCHH i 25 5 (’=2.328 .2.751,P=0.688 .0.618,%2),

X e A A R S AR AT LR, KL CD AR
F B (GAD-7 PF43 10~14 43 ) LU J2 T & (GAD-7 ¥
A3 15~21 43 ) £ B & A e ) X s O BR AL (=
33.355,P < 0.001), X &AMEBRY ™ EHARE 1T L
B, R PLCD B R (PHQ-9 W43 10~14 43 ) Al i
(PHQ-9 P43 15~21 43 ) AR A& A= L5155 %) BTG I i
# 5 (y=4.038,P=0.133,%2).
23 CD & B RAIPAE AN G R &5

X} CD B35 B I PRAE 5 £ 08 AR T A 7
Logistic 7387, ILJA T AR 52 5 CD B & fL I 4r i
1E 4 5% (OR=5.405, 95%CI : 1.213~24.085, P=0.027,
BI1) e & k=2 AL CD B S B T
1E 4 5 H & (OR=3.887, 95%CI: 1.242~12.166, P=

0.020, B 1) . M i F A 5 (OR=5.491, 95% CI:
1.356~22.243, P=0.017, ¥ 2) £ I {H LB %5 45 (OR=
4.774,95%CI:1.529~14.910, P=0.007, &1 2) /& CD #
HAASPE S TR A IEAR DG R £
24 CDEH A EIAMNZARAET

X} 48 5] CD 3 J 17 il fidt B o) BE & 44 T HRV
PEAS 5 & B, CD H % LF/HF B 5 & T % B4
(1.465+1.610 vs. 0.541+0.220,1=-3.876,P < 0.001) ,
PEIR A BRI RETE PR RS &5, 1T CD S5 /) HE/(HF+LF)
9 0.490+0.151, # %f IR 0.661+0.092 B i F& A (1=
4.376,P <0.001) , $2/R ik E DI REIRAR (R 3) o i —
A0 CD B3 1% LE/HF D K HF/(HF +LF) /KF 5
PIGIG SRR, &P CD 3 LF/HF 5505 2 75 Ik
TR I% Bl I AH 5 2R %0 r=-0.123 . P=0.405 , HF/(HF+LF)
P 2 A5 I PRI Bl A A OC R %r=0.120 . P=0.418,
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Table 2 Comparison of incidence of depression and anxiety in patients with CD and control [n(%)]
, GAD-7 PHQ-9
|
40 <104y 10~144%  15-214% M  PfH  <104F 10~144F 15~214 ¥fH Pli
XFHRZ] (n=104) 95(91.3) 8(7.7) 1(1.0)  33.355 <0.001 87(83.7) 12(11.5) 5(4.8) 4.038 0.133
CD# (n=124) 71(57.3) 43(34.7)" 10(8.1)" 90(72.6) 25(20.2) 9(7.3)
L4 (n=70) 40(57.1) 26(37.1) 4(5.7) 2328  0.688 49(70.0) 17(24.3) 4(5.7) 2.751 0.618
BRENE 8l (n=26) 16(61.5) 8(30.8)  2(7.7) 20(76.9) 3(11.5) 3(11.5)
hE TSI (n=28) 15(53.6)  9(32.1)  4(14.3) 21(75.0)  5(17.9) 2(7.1)
SXREAMIEL, P <0.001,
OR(95%Cl1) P
AR (TG )
A7 WA N 0.190(0.035~1.023)  0.053
BV S5k ()
B 1 2.493(0.609~10.205)  0.204
i —o— 1.037(0.326~3.301)  0.951
PHERI(H)
g o 1.288(0.564~2.938)  0.548
JE BT (TE)
Wi FA A . 3.398(0.873~13.231)  0.078
HTJEFAR S . 5.405(1.213~24.085)  0.027
P iih sl R TG 3h)
TGS o— 1.209(0.507~2.879)  0.669
G R0 - 0.984(0.406~2.383)  0.971
IEARE AR (TE)
il R I AkIE e 2.400(0.798~7.221)  0.119
I A ([ gy )
AR (25T ) - 0.655(0.274~1.562)  0.340
S AEE AV ([R5 ) —— 2.405(0.941~6.147)  0.067
ATJERRAE ()
AEAERT AR - 0.477(0.133~1.716)  0.257
E| ) k| Sl
PeAsHd -~ 0.916(0.379~2.213)  0.846
ZEF A -+ 0.356(0.042~3.024)  0.344
I (<17%)
17~40 % -+ 0.477(0.101~2.257)  0.351
>40% T 0.834(0.136~5.111)  0.844
BRIA(OK)
IRV¢ -+ 0.889(0.366~2.160)  0.796
=21k . : . . 3.887(1.242~12.166)  0.020
0 10 20 30
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Figure 1 Analysis of risk factors related to severity of anxiety in patients with CD
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OR(95%CI) P

AR (TG)

AW [ EP— 1.365(0.246~7.558)  0.722
B S5k R B ()

R 14— 1.969(0.466~8.324)  0.357

rpEE - 0.790(0.240~2.601)  0.698
PERICH)

© - 1.157(0.497~2.694)  0.735
JERBTFA L (TE)

Wi FoAR * 5.491(1.356~22.243)  0.017

HTEFAR S i I 2.679(0.600~11.954)  0.197
PG 3 RS 1)

G B o 0.474(0.193~1.165)  0.104

WG ° 0.543(0.218~1.357)  0.192
AR AR (JG)

Jpa7E 2% Ik — 4.774(1.529~14.910)  0.007
AR A (=17 )

AR (450 ) . 0.658(0.270~1.604)  0.357

S AR T AV ([R5 7 ) {o— 1.727(0.661~4.511)  0.265
ATJERRAE ()

AFAEAT R A . 0.928(0.256~3.366)  0.910
ez R g iy

BerE il -+ 0.670(0.271~1.655)  0.385

R 6 0.335(0.038~2.977)  0.326
I (<17%)

17~40 % S — 1.162(0.229~5.890)  0.856

>40 % ° 2.567(0.386~17.094)  0.330
BRIA(OK)

1R S 1.150(0.464~2.847)  0.763

=21k 1 2.010(0.660~6.685)  0.209

0 10 20 30
E2 CDEEZEXZENMMTEEREECREEZSN
Figure 2 Analysis of risk factors related to severity of depression in patients with CD
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B HF/(HF+LF) 5 £5 8 AR 5C R 730, &I
HF/(HF+LF) 5 £ J& (=-0.377, P=0.008) . f Al (r=
-0.350, P=0.015) 34 2 A O , 4875 CD FR 5 ok pf
L YIRERER 5 8 AR R AL RTReA G (E13).

3% it
CD Je—Ff & PEAR R e M Al RAEPES , H.

AR S R AR L, Foe 5 S HIL i
AT o I AR Bl LR R AE CD A AR

A 10 =0.360,P=0.012 B 10 r=0.299, P=0.039
8 L] - 8 . 1 ]
E 4 .y .. Lj 4 ..c‘
2 2
N =2 TR
0 5 10 15 20 25 0 5 10 15
FERETEA (43) TWABIESY> (43)

X N 2H CDZH
HRY (n=17) (n=48) i P
LF/HF 0.541 £0.220 1.465 +1.610 -3.876 <0.001

HF/(HF+LF) 0.661 +0.092 0.490 = 0.151

HOR R A7 B, ABFSE KB CD 85 R AR
KA 53590 K 42.7% K0 27.4% , W . 755 T R IR,

$En CD A B AR R &, 25 R S5 A
SCHRAE £ B8 AR & A%k 27%~36%0 1 51
ARHFFE R K AR BB AR RE R 7E CD 821 sl
MR A B E 25 (BAEVRER, E
IBD F8 5 FH AT 2 i I AR 3 A 0 IR o L
BT & B0 IBD (B3 16 2l S0k PO B AR B

4.376 <0.001

r=—0.377,P=0.008 P

HF/(HF+LF)
HF/(HF+LF)

5 10 15 20 25 0 5 10 15
IR (4) AR (43)

A SRIBITST 5 LH/HF PR OGHE s B AR5 5 LH/HE (ARG ; C: AR IETFA3-15 HF/(HF+LF) (8 AH S s D - MARTF 435 HE/(HF+LE) (9 AH
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Figure 3 The correlation between scores of anxiety or depression and autonomic nerve function in patients with CD
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SO o L I TC AR IERE IR BT S48 IBD, J5 A5 &
18 2 HE XK 334 AT 6 A5, T A 5 B8R R 1Y 22 ik 301
IBD 84, J5 30t B T 3, T 0097 TH) XU
BN 18245 s IR SCHEREE S ARG i 1BD 1) i
AU AR T AR T FHCA AR 25 LA S A 7
O FEVATT AT BT IBD (B E A M A
DAL TBD £ AP Lo BIAR B (ARG TE , X IBD SR
IR TT8] A B T4 IBD FTAY T RCR

BRAEA SC IBD £35 J AEA i C JL I A 11 125 6 A
FAHMFE 4R, IBD AT AR S S B kA L&
AR A PRI ZR 1, HLJE TR B 5 G2 Mg ) CD f %
RAFEIEE A AW A B, LA F AR L L
R 22 I K CD & FE IE N 8 iy 520 R &R 1 1
FAR L K b I A T8 5 78 T A8 A AR AN )
HE X SRR A5 R —3, T IBD AR
AIBFFEER R RO TR R 11 DL A Beih
7 A B 35k B8 o A TR AR A i fa R R
Ananthakrishnan 25" W18 %& PTG A2 1) IBD B &
T Ty KR R SR L) AR, — IR R A 54 s
AT EEAE LA KO T F TR AN 22 PR s e i
AR AIEERRE =, FLTL R S Ul CD &% Ji 22 Sk B
BHERZ—, PG IR AL E
KRB CD 535 T 5 1 BURS A0 BRRREAT, 1 SR B
G ER Y CD BE A TR L BEAS A B

R E 28 ] A ) 22 o G 8 A e T AR
TNF-o 55 Z R L 5 1 BRI, IR ETTRIEN,
T K T ol 2 % T LA BRATR 5 1 2 /)N BRUASE A v 2R
JiE T4 TNF-a . 441 2 6 (interleukin 6, 1L-6) i 4=
B U T ARAE . BRI R B S8 CD /&
HAALL W SR LF FEAR, B 5 SN il 2
H PA B TL-6 7K S AR DG il — T 5 3
LE/HF 5 UC 8359 1 s AH 5 HLRE A% T 9 i 52
K2 AT ST R FH HRV PEAL CD B ok E w4 o)
RE, & L CD FR 35 2T il 28 T R AO0T FRAT ] (i [AIK
BRI HRV 55505 i PRI 2 2 [R] AR DG, i3 m]
RE ST HRV Rl e A A BRA G

LA 5T S LA TE Pl 22 T e 2R ) 5 A 1 A
TAR Y % A HA A DG, £ AR A3 TL-6.
TNF-o 55 R AE B 77K Hh A [ AR 1 T i, T e
Z: 5 7 IBD W& FRALEI 7 ABIEE kB CD B4
HOERZIIEE S IS AR R AASC, HEMEA
A E i 28 ok v A A0 5 R e TR
SPIERAE" o o5 —IiRID AT 2R B, 2K M2 i
(vagus nerve stimulation, VNS) 1] ZZ fft— 2L [BD (&

(R A DR FI R BE 2 B A7 35 2 1 VNS 1] RE A
SIBYT IBD AT

25 B RTIR  ASHIF 58 45 54 7RG pc oK S
ZIEES CD Z [l HAA —E W R BEE X CD B
RO FDIRES 2 E M ST RERTRA T, A B T
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