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Association of cigarette smoking and systemic inflammation with pulmonary

hypertension in patients with chronic obstructive pulmonary disease
Chen Liutong, Liao Chen, Tu Hongbo, Feng Shuangshuang, Bai Li ( Institute of Respiratory Diseases, Xingiao
Hospital, Third Military Medical University, Chongqging, 400037, China)

[ Abstract | Objective To investigate the relationship of smoking and systemic inflammatory response
with pulmonary hypertension ( PH) in the patients with chronic obstructive pulmonary disease ( COPD).
Methods A total of 111 COPD patients with PH admitted in our department from April 2013 to March 2015
were consecutively recruited in this study, and another 110 age- and sex-matched COPD patients without PH
served as control group. The clinical data of these patients including age, sex, smoking history, erythrocyte
sedimentation rate (ESR) , white blood cell count ( WBC) , neutral granular cell/lymphocyte ratio (NLR) ,
serum C-reactive protein (CRP) , interleukin-6 (1L-6), tumor necrosis factor alpha (TNF-a), fibrinogen,
procalcitonin ( PCT) , arterial blood gas, chest CT and Doppler echocardiography results were recorded and
compared between the 2 groups. Results Smoking index and serum levels of CRP, IL-6 and TNF-a were
significantly higher in the COPD patients complicated with PH than those without PH, and were positively
correlated with pulmonary arterial systolic pressure (r =0.271, 0.181,0.270,0.208, P <0.05). Multiple
logistic regression analysis showed that smoking, CRP, 1L.-6 and TNF-a were independent risk factors for
pulmonary hypertension (OR = 6.185, 6.740, 3.434, 2.700, P <0.05). Conclusion Elevated smoking
index and higher serum levels of CRP, IL-6 and TNF-« are positively correlated with increase of PH in COPD

patients. Our results suggest tobacco smoking and systemic inflammation are closely associated with the
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development of PH in COPD patients.
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2151 n R () PERI(/ %) A A (d) W ARFE B () Pa0, (mmHg) PaCO, (mmHg)
COPD &3: PH# 111  72.74 +8.11 88,23 9.71 +4.61 574.77 +509.27 80.47 £30.13 49.21 +16.59
COPD K47 PHZ 111 72.15 £6.74 88/23 10.55 +6.38 360.36 +396.87 83.56 +34.77 48.20 +14.30
/¥ 0.585 0.000 -1.212 3.499 -0.708 0.483
P1{H 0.559 1.000 0.264 0.001 0.480 0.630
T2 WAHAREREWHLER(n=111)

415 CRP(mg/L) 116 ( pg/ml.) TNF-a(pg/ml.)  PCT(ng/mL)  Mii(mm/h) (4RI x10%71)  NIR(%)  CF4ErUs(e/L)
COPD 43fPH#L 21.10(6.40 ~71.10) 5.37(2.00 ~13.70) 10.70(7.74 ~15.80)  0.21£0.06 12.00(5.00 ~31.00) 8.95+3.48 6.57(4.40 ~10.87) 3.75+0.9
COPD #43F PHAL 11.30(5.00 ~27.20) 2.81(2.00~6.83)  8.76(6.67 ~12.00)  0.21 £0.05 11.00(7.00~27.00) 8.88 +4.25 5.91(2.95~10.9) 3.56+0.95

/2 -3.198 -3.487 -2.859 ~0.854 -0.032 0. 140 ~1.421 1.509

Pt 0.001 <0.001 0.004 0.3%4 0.974 0.889 0.155 0.133

PCT . G @it F4FQRASEENI T, % £57 F o, FLA R L4 K A Ik A A ¢t 423 ; CRP IL-6 ,\ TNF-a , £
3% NLR A3k A5, vh P A8 (w9 542 4 8] 3B ) A 7, 75 20 18] Jb 45 5% R Ak 54 A Mann-Whitney U # %

x3  RIA RAEFREY S BH 30 Bk4E E B HE S AT
Tl 2 ok i 4 L H 51 WA G 5 CRP 1L-6 TNF-a
T 2 ki 4
r {8 1 0.016 -0.010 0.271 0.181 0.270 0.208
P1a 0.807 0.878 <0.001 0.007 <0.001 0.002
WA 64
r i 0.271 -0.017 0.491 1 0.139 0.067 0.115
Py <0.001 0. 806 <0.001 0.038 0.323 0.088
2.4 PHARE B %49 % A& Logistic & )2 547 .
3 it

KHZHE Logistic [HIH43H7 757, ¥ PH B0
AR, PR AR RS A L CRP IL-6  TNF-a | Ifil
UU.PCT A4 NLR K £F 4k 25 1 ), Ho A i L CRP
IL-6 \TNF-oc D VO 53057 55 53 41, 53 A1 45 SR 0 7 W 4
CRP.IL-6 J¢ TNF-a ¥k PH & A= ) 2 57 5 6 P 3%
(OR =6.185.6.740 3.434 2.700,P <0.05) , i.3: 4.,

x4 FzhEkEERKE RN S E R Logistic B354

B S. E. Wald P OR{H OR95%CI

WA (4F37)

0,202 13.176  0.004

>0 ~400 0.703 0.55 1.63 0.202 2.019 0.687 ~5.938

>400 ~800 0.719 0.433 2.761 0.097 2.053 0.879 ~4.795

> 800 1.822  0.504 13.095 <0.001 6.185 2.305 ~16.593
CRP(mg/L)

<5.78, %184 17.797 <0.001

>5.78 ~15.25 0.082 0.433 0.036 0.85 1.085 0.464 ~2.537

>15.25~39.55 -0.155  0.45 0.119 0.73  0.856 0.355~2.069

>39.55 1.908 0.581 10.772 0.001 6.740 2.157 ~21.065
IL-6(pg/mL)

<2.00, 284 9.422  0.024

>2.00 ~4.00 0.501 0.43 1.36 0.244 1.651 0.711 ~3.835

>4.00~10.70 0.353 0.375 0.886 0.346 1.423 0.683 ~2.967

>10.70 1.234  0.406 9.248 0.002 3.434 1.550 ~7.604
TNF-a( pg/mL)

<7.3,. 284 6.358 0.095

>7.3~9.81 0.392 0.4 0.961 0.327 1.480 0.676 ~3.243

>9.81~14.03 0.606 0.396 2.334 0.127 1.832 0.842 ~3.986

>14.03 0.993 0.404 6.052 0.014 2.700 1.224 ~5.959
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