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Correlation of plasma interleukin-22 level with severity of coronary artery disease and prognosis in patients
with acute myocardial infarction
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[ Abstract ] Objective To investigate the correlation between plasma interleukin (IL)-22 level and the severity
of coronary artery disease and 5-year prognosis in patients with acute myocardial infarction (AMI). Methods A total of
98 AMI patients who underwent emergency percutaneous coronary intervention in Special Medical Center of Strategic
Support Force from Oct. 2014 to Dec. 2016 were selected, including 58 cases of ST segment elevation myocardial infarction
(STEMI) and 40 cases of non-ST segment elevation myocardial infarction (NSTEMI). Forty patients with normal coronary
angiography during the same period were selected for control group. The plasma levels of inflammatory cytokines 1L-22,

IL-1B, IL-6 and tumor necrosis factor a (TNF-a) were measured by Luminex liquid chip technique. The baseline data and
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plasma levels of inflammatory cytokines were compared among the 3 groups to analyze the relationship between IL-22 level
and other inflammatory cytokines in AMI patients. Pearson correlation analysis and multiple linear regression analysis were
used to explore the relationship between plasma IL-22 level and SYNergy between percutaneous coronary intervention with
TAXUS™ and cardiac surgery (SYNTAX) score. Receiver operating characteristic (ROC) curve was used to analyze the
prediction ability of some indexes (such as IL-22) for medium-high SYNTAX scores. Binary logistic regression analysis
was used to analyze the risk factors of major adverse cardiovascular and cerebrovascular event (MACCE) in patients with
AMI within 5 years after discharge. Results There were no significant differences in baseline data such as age, gender or
smoking history between the AMI group and control group (all P>>0.05). The proportions of patients with family history of
coronary heart disease, fasting blood glucose, hypersensitive C reactive protein and brain natriuretic peptide in the STEMI
and NSTEMI groups were higher than those in the control group (all £<<0.05), while the levels of high density lipoprotein-
cholesterol and left ventricular ejection fraction (LVEF) were lower than those in the control group (both £<<0.05). The
plasma levels of IL-22, TL-1f, IL-6 and TNF-a in AMI patients were significantly higher than those in the control group (all P<<
0.05). Plasma IL-22 level was positively correlated with IL-1p (»=0.793, P=0.001), IL-6 (»=0.880, P<<0.001) and TNF-a
(r=0.840, P<<0.001). SYNTAX score was positively correlated with IL-22 (»=0.478, P=0.001), IL-6 (»=0.242, P=0.017),
age (r=0.217, P=0.032) and cardiac troponin I (#=0.261, P=0.010), and negatively correlated with LVEF (r=—0.224,
P=0.034). Multiple linear regression analysis with SYNTAX score used as dependent variable, IL-22 (f=0.269, P=0.023),
age (f=0.236, P=0.016) and LVEF (f/=—0.235, P=0.023) were the influence factors of SYNTAX score. The analysis of
ROC curve showed that the predictive ability of plasma IL-22 for medium-high SYNTAX scores (area under curve [AUC]=
0.760, 95% confidence interval [CI]0.656-0.863, P=0.001) was higher than that of age (AUC=0.612, 95% CI 0.478-0.746,
P=0.112) and LVEF (AUC=0.628, 95% CI 0.485-0.770, P=0.070). There was no correlation between SYNTAX score and
plasma IL-22 level and MACCE in patients with AMI within 5 years after discharge. Conclusion Plasma IL-22 level is
related to AMI and can reflect the severity of coronary artery disease. It has good predictive value for judging the condition of
patients with AMI, but the correlation with the prognosis of patients needs to be further verified.
[ Key words | acute myocardial infarction; interleukin 22; coronary artery disease; SYNTAX score; major adverse
cardiovascular and cerebrovascular events
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Tab 1 Comparison of clinical data of patients in each group
Characteristic Control N=40 STEMI N=58 NSTEMI N=40 P value
Cardiovascular risk factor
Age/year, x+s 60.15+9.05 58.31+14.70 61.90+11.81 0.598
Female, 7 (%) 18 (45.00) 14 (24.14) 10 (25.00) 0.059
Hypertension, 1 (%) 20 (50.00) 32 (55.18) 24 (60.00) 0.667
Diabetes mellitus, 7 (%) 7 (17.50) 20 (34.48) 13 (32.50) 0.161
Smoking, 7 (%) 14 (35.00) 32 (55.17) 24 (60.00) 0.055
BMI/(kgem ), xEs 25.80+£4.25 25.95+4.02 24.614+3.27 0.216
Hyperlipemia, 1 (%) 22 (55.00) 34 (58.62) 18 (45.00) 0.405
Family history of CAD, 7 (%) 2 (5.00) 14 (24.14) 12 (30.00)" 0.013
Biomarker
TC/(mmol*L™"), x+s 4294091 4.40+1.15 4.454+0.98 0.777
TG/(mmolL™"), M (Q,, Ov) 1.10 (0.90, 1.70) 1.20 (0.83, 1.70) 1.50 (0.90, 2.08) 0.470
HDL-C/(mmol*L™ "), X*s 1.43+0.28 1.27+0.29" 1.27+0.26" 0.012
LDL-C/(mmol+L™"), x£s 2.25+0.68 2.5240.86 2.45+0.69 0.222
FPG/(mmol*L™"), M (O, Ov) 491 (4.53,5.82) 7.63 (5.51,10.80) 5.84 (4.84,8.27) <0.001
HbA1c/%, M (O;, Ov) 5.80 (5.50, 6.60) 6.10 (.70, 7.20) 6.15 (5.70, 7.40) 0.130
hs-CRP/(mg*L""), M (Q,, Q) 1.11 (0.01,1.97) 3.67 (2.15, 11.12) 2.14 (0.76, 8.95)" <0.001
Uric acid/(umol*L™"), x*s 348.50+97.92 325.914+112.31 336.604100.80 0.579
Cardiac function
LVEF/%, X+s 62.87+4.72 56.18+7.417 58.79+7.08" <0.001
BNP/(pgemL™"), M (0., Ov) 68.40 (41.70, 111.00)  244.50 (103.65, 737.75)"  452.00 (218.80, 1 430.00)°  <<0.001

"Adjusted P<<0.05 vs control group. STEMI: ST segment elevation myocardial infarction; NSTEMI: Non-ST segment elevation
myocardial infarction; BMI: Body mass index; CAD: Coronary artery disease; TC: Total cholesterol; TG: Triglyceride; HDL-C: High
density lipoprotein-cholesterol; LDL-C: Low density lipoprotein-cholesterol; FPG: Fasting plasma glucose; HbAlc: Glycosylated
hemoglobin; hs-CRP: Hypersensitive C reactive protein; LVEF: Left ventricular ejection fraction; BNP: Brain natriuretic peptide;

M (Q,, Op): Median (lower quartile, upper quartile).

®2 RERFMRERTFKFLE
Tab 2 Comparison of plasma levels of inflammatory cytokines in each group
(pgemL "), M (01, Qv)

Index Control n=40 STEMI n=>58 NSTEMI n=40 P value
1L-22 80.61 (46.89, 127.53) 1 074.50 (400.31, 2 572.00)" 1787.00 (959.38, 2 879.25)" <0.001
IL-1P 10.64 (5.08, 18.77) 14.37 (9.80, 40.09) 14.58 (12.44, 30.61)" 0.012
IL-6 14.13 (8.18, 23.95) 52.36 (31.08, 128.13)" 63.99 (36.42, 121.45) <0.001
TNF-a 11.68 (6.51, 17.89) 29.75 (16.66, 64.71) 39.71 (23.26, 63.36)" <<0.001

"Adjusted P<<0.05 vs control group. STEMI: ST segment elevation myocardial infarction; NSTEMI: Non-ST segment elevation

myocardial infarction; IL: Interleukin; TNF-a: Tumor necrosis factor a; M (Q,, Op): Median (lower quartile, upper quartile).
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1 AMI BEMR 1L-22 5EAMRERFKFH Pearson 18X 1T
Fig1 Pearson correlation analysis between plasma levels of IL-22 and other inflammatory cytokines in AMI patients

AMI: Acute myocardial infarction; IL: Interleukin; TNF-a: Tumor necrosis factor a.
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TNF-a ( #=0.130, P=0.209) . FPG (r=0.089,
P=0393) . HDL-C (r=0.095, P=0.362) F1LDL-C
(r=0.085, P=0.411) “EH7K 5 SYNTAX Bl
ToxX,

2.4 SYNTAX R4 69%a B Z o4 HRAEH
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H A, DL SYNTAX 43 R AR e b £ 7 &2 e 4k ik
[m 504, 4558 88 IL-22 (=0.269, P=0.023 ) .
4 (f=0.236, P=0.016) . LVEF ( f/=—0.235,
P=0.023) & SYNTAX BUMAFIMKEE (£3) .
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LVEF X} SYNTAX F43 48 AL 2 A 5200
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Tab 3 Multiple linear regression analysis of influencing

factors of SYNTAX score in AMI patients

Variable SE £ (95% CI) t value P value
Constant 8.160 2.352 0.021
Age 0.065  0.236 (0.046, 0.441) 2.451 0.016

LVEF  0.115 —0.235 (—0.420, —0.032) —2.320 0.023
cTnl 0.009  0.030 (—0.259, 0.344) 0.282 0.779
IL-6 0.014  0.069 (—0.144, 0.277) 0.629 0.531
IL-22 0.001  0.269 (0.040, 0.522) 2.321 0.023
SYNTAX: SYNergy between percutaneous coronary
intervention with TAXUS™ and cardiac surgery; LVEF: Left

ventricular ejection fraction; cTnl: Cardiac troponin I; IL:
Interleukin; SE: Standard error; f: Standardized regression

coefficient; CI: Confidence interval.
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Fig 2 ROC curves of plasma IL-22 level, age and LVEF
for predicting medium-high SYNTAX score in
AMI patients
IL-22: Interleukin 22; LVEF: Left ventricular ejection fraction;
AMI: Acute myocardial infarction; SYNTAX: SYNergy

between percutancous coronary intervention with TAXUS™

and cardiac surgery; ROC: Receiver operating characteristic.
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Tab 4 Comparison of indexes of AMI patients between MACCE group and non-MACCE group
Index MACCE N=19 Non-MACCE N=68 P value
Agelyear, x*s 70.244+11.18 58.66+12.66 0.001
Male, n (%) 14 (73.68) 52 (76.47) 0.802
Hypertension, n (%) 7 (36.84) 39 (57.35) 0.113
Diabetes mellitus, 7 (%) 10 (52.63) 21 (30.88) 0.080
TG/(mmolL™"), x*s 1.12+0.59 1.54+0.94 0.318
HDL-C/(mmol-L™"), x+s 1.2740.29 1.26+0.27 0.734
LDL-C/(mmolsL™"), x+s 2.0740.58 2.554+0.74 0.009
FPG/(mmol+L™"), M (Q,, O,) 7.58 (5.55, 12.96) 6.66 (5.12, 8.95) 0.481
cTnl/(ug+L™"), M (0., Q) 28.42 (5.79, 96.83) 14.22 (3.64, 102.00) 0.047
LVEF/%, M (Q,, O,) 56.00 (45.25, 65.00) 57.00 (55.00, 60.00) 0.877
SYNTAX score, M (Q,, O,) 21.00 (14.00, 27.50) 15.50 (10.00, 21.50) 0.029
IL-6/(pgemL""), M (Q,, Q) 68.59 (35.75, 142.93) 54.34 (33.10, 123.58) 0.670
IL-22/(pgemL "), M (Q,, Op) 1 378.00 (760.48, 2 535.00) 1 379.00 (496.38, 2 573.00) 0.350

MACCE: Major adverse cardiovascular and cerebrovascular event; AMI: Acute myocardial infarction; TG: Triglyceride;

HDL-C: High density lipoprotein-cholesterol; LDL-C: Low density lipoprotein-cholesterol; FPG: Fasting plasma glucose; cTnl:

Cardiac troponin I; LVEF: Left ventricular ejection fraction; SYNTAX: SYNergy between percutaneous coronary intervention with

TAXUS™ and cardiac surgery; IL: Interleukin; M (Q,, Q,): Median (lower quartile, upper quartile).

£S5 AMI BEHRE 5 FNA % MACCE Bl EERERN
43 logistic BVF5 1T
Tab 5 Binary logistic regression analysis of risk factors

for MACCE in AMI patients within S years after discharge

Variable b SE OR (95% CI) P value
Constant —5.185 2.135 0.015
Age 0.052 0.024 1.054 (1.006, 1.104) 0.026
LDL-C —0.158 0.446 0.854 (0.356,2.047) 0.724
cTnl 0.002 0.003 1.002 (0.997, 1.007) 0.416
SYNTAX score  0.039 0.033 1.040(0.975,1.109) 0.234

AMI: Acute myocardial infarction; MACCE: Major
adverse cardiovascular and cerebrovascular event; LDL-C:
Low density lipoprotein-cholesterol; cTnl: Cardiac troponin I;
SYNTAX: SYNergy between percutaneous coronary
intervention with TAXUS™ and cardiac surgery; b: Regression
coefficient; SE: Standard error; OR: Odds ratio; CI: Confidence

interval.
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WIL-22 K[ (61.67+£8.77) pg/mL] & T %
H[ (52.93+8.64) pg/mL] , #2& i 1L-22 A] RE 1
AMI % A BRI . A4S R 5 —3k, &M
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Xt HEZ o

AT K BN TL-22 7K S5 HoAth 48 i K 1
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