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Prognostic role of neutrophil - lymphocyte ratio and platelet -
lymphocyte ratio for hospital mortality
in patients with AECOPD

Marwa Mohammad Nadeem AlHalabi* Hussam AIBardan**

Abstract

Background &Aim: Chronic obstructive pulmonary disease (COPD) exacerbation are one of the
most common and most important hospitalization diseases in the world and are associated with
increased mortality rates. In addition, the patient may need mechanical ventilation, which
exposes him to its complications and long-term complications of lying down, which increases the
mortality rate significantly. Therefore, it is necessary to search for warning signals that help us
in predicting the predicting the risk of death in the exacerbation.

This research aim to Study of the prognostic role of NLR and PLR in hospital mortality in
patients admitted to acute exacerbation of COPD.

Materials and Methods: A cohort cohort study was conducted on (153) patients with an acute
exacerbation of COPD at Al-Assad and Al-Muwasat University Hospitals in Damascus during
the period between 2019-2020.

The CBC test was done and the NLR and PLR ratios were calculated upon admission, then the
patient's development was monitored until discharge from the hospital or death, and then a
statistical study was conducted to find out whether or not there was a relationship between these
two ratios and the risk of death.

Results: The NLR plays an important prognostic role in predicting the hospitalized mortality of
acute-attack COPD patients with high sensitivity and specificity where the cut-off value = 7.16
with a sensitivity of 81.8% and a specificity of 84% and the AUC was 0.841

The PLR also plays an important prognostic role in predicting nosocomial mortality in acute-
onset COPD patients, but the sensitivity and specificity are lower than in the NLR where the
cut-off value = 183.49 with a sensitivity of 68.2% and a specificity of 67.9% and the AUC was
0.661

While the sensitivity and specificity for CRP were 72.7% and 66.4%, respectively.

Thus, we can say that the NLR is the best indicator in terms of sensitivity and specificity for
predicting hospitalized mortality in COPD patients, followed by CRP in terms of sensitivity and
PLR in terms of specificity.

Conclusion: The NLR and PLR is a simple and useful predictor of in-hospital mortality in
patients with AECOPD. A routine CBC blood test is available and affordable for every patient
with AECOPD; The utility of the NLR calibration may be better than that of other prognositic
maker like CRP or Procalcitonin, which may require specific equipment or a detector.

Key words: chronic obstructive pulmonary disease, acute exacerbation, NLR, PLR.
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sl 153 59.3 58 46 10 43 45 88
FEV1 (L) 153 31. 1.1 .52°%0 0.6 1.9 5.0 42.
FEV1% Pred% 153 51.1 949. 36.82° 619. 665. 20.4 68
FVC (L) 153 2.2 2.4 1.37 0.8 2.17 131 53.
FEV1/FVC (%) 153 53.8 45 64.91 185 2119. 115. 134.2
GOLD A yall ciiiaty 153 2.4 2 2 9.0 3 1 4
SPO2 (%) 153 89.7 91 95 6 20 79 99
Pa02 (a ) 153 82.8 78 110* 229.4 105 25 130
PaCO2 (as J) 153 46 746. 21.69° 15.8 58.9 321 80.2
PH 153 47. 7.4 7.45 0.1 .30 27. 57.
(x10*9/L) (lasal cily <) 153 8 6.5 3.81° 4.1 713. 13. 816.
(X10*9/L)claziual) 153 2185. 161.5 70.99% 86.4 293.6 17 6364.
(ps) Aol Aaldy) 3y 153 714. 14 20 8.538 27 2 29
CRP (mg/L) 153 19.9 10.25 190 34.8 189.9 0.08 190
lliald e Nl B |95 | 54 44 436" | 321880 | 153 | 067 | 1597
NLR
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153 196.5 165 95.36° 110.2 596.7 48.7 645.4
PLR clglialll
NLR+ PLR 153 220 171.77 101.7% 111.67 596.4 52.9 649.4
NLR+ CRP 153 25.34 915.5 16.82° 37.02 201.4 15 202.8
PLR+ CRP 153 7216.4 5174.7 50.2° 1314 776.4 50.2 826.6
NLR+ PLR+CRP 153 9221.8 177.7 54.45° 133.16 784.9 54.5 839.4
a. Multiple modes exist. The smallest value is shown
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Group Statistics T test
Lad) N Mean Std. Deviation T test value p-value
™ 22 65.73 1038
) a 3.337 0.001*
R 131 58.25 9.53
i 22 111 8.50
FEVL (L) e -1.425 0.156
R 131 13 0.56
™ 22 45.93 9.84
FEV1% Pred% a -1.352 0.178
R 131 52.01 20.65
™ 22 2.09 08
FVC (L) a -0.719 0473
- 131 222 0.79
sia 22 51.15 2458
FEVL/FVC (%) a -0.739 0.464
- 131 54.28 17.39
L i 22 259 0.91
el il Cam 1.005 0.317
GOLD - 131 2.39 0.86
bt 22 88.59 5.68
SPO2 (%) a -0.949 0.334
- 131 89.93 6.2
g 22 79.32 40.61
(5 aPa02) - -0.599 0.550
- 131 83.39 27.26
g 22 52.98 19.85
(PaC02) - 2.258 0.025*
- 131 44.85 14.83
™ 22 7.34 0.08
PH a -5.261 0.000*
R 131 7.41 0.05
e bgia 22 8.21 415
A a 1.859 0.045%
(x10%9/L) R 131 6.47 3.53
sia 22 210.69 90.64
claghal - 131 180.86 85.3 1.504 0.135
(x10%9/L) -
- 131 1.06 0.63
A8l Aaliy) 50 i 22 14.14 8.9
i i -0.318 0.751
(o) - 131 1476 8.51
i 22 68.27 714
CRP (mg/L) s 3.701 0.001*
- 131 118 117
i 22 9.34 34
NLR s 7.109 0.000%
- 131 476 27
i 22 249.47 1348
PLR s 2475 0.014*
R 131 187.65 1035
i 22 258.81 137
NLR+ PLR Ca 2,631 0.009*
R 131 192,41 104.45
i 22 77.61 73.62
NLR+ CRP s 3878 0.001*
R 131 1657 13.68
i 22 317.74 202.03
PLR+ CRP s 2,683 0.013*
R 131 199.46 107.54
i 22 327.08 204.24
NLR+ Caan 2757 0.011*
PLR+CRP N 131 204.22 108.66
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(Ye, Zengpanpan MD; Ai, Xiaolin MD; Liao,
Zenglin  MD; You, Chao MD; Cheng,
Yongzhong PhD, Medicine: July 2019 - Volume
98 - Issue 28 - p €16371)

(Serensen AK, Holmgaard DB, Mygind LH,
Johansen J, Pedersen C.
J Inflamm (Lond). 2015;12:20.)
(26. Xiong W, Xu M, Zhao Y, Wu X, Pudasaini
B, Liu JM. Int J Chron Obstruct
Pulmon Dis. 2017;12:615-625)
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L)
- . Chi-Square p_value
g5 | Blallad o value
(n=22) (n=131)

) N| 20 91

el 4.349 0.037*

G os | 90.9% | 69.5%

(CRP) rdiall & (PLR ‘NLR) Ghprdiall e S e Aliginag () g h@)‘[\ Jalza (4) Jsaad)
P-Value> 0.05 (giwa dis duilaaa) A1y aag*

Pearson Correlation

sl S ) N Pearson
ds¥) ] Correlation value | PvalUe
NLR 153 0.637 0.000*
PLR 153 0.508 0.000*
CRP NLR+ CRP 153 0.998 0.000*
PLR+ CRP 153 0.691 0.000*
NLR+ PLR+CRP 153 0.697 0.000*
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(Abir Hedhliabir, Azza Slim, Sana Cheikh
Rouhou, Safa Ben

Khaled, Amir Taboubi, Yassine Ouahchi, Jouda
Cherif, Sonia Toujani, Meriem Mjid, Samira Mer
ai, European Respiratory
Journal 2018 52: PA1072)

CRP (mglL)

PLR

2 9 (CRP)_rdally (NLR) adial) Jiai A Jal8ill fiaiil) Jabada :(1) JSil)

S 0S8 Ja 2014 ale AT jed 4 ellg ol
Jilie 303 payll 2e led @il G 2016 Ale
s 6] ) Sleel angie olSy cliuly & 153
56.12 FEV1% lassice liulp & 4w 59 Jilis
dilie 94.67 SPO2 4w cliny 4 511 Jiia
54 Jlie 7.9 NLR hugic olS5 <Ll 3 89.7
& 1965 e 207.21 PLR lausgies Ly b

RE

(CaoYuan Yao, XiaoLi Liu, Ze Tang Int J Chron
Obstruct Pulmon Dis. 2017 Aug 3;12:2285-
2290.)

G g i) of ) el dglie Ldle A g
e ) PLRs NLR
.AECOPD 2

( Maclay JD, McAllister DA, Johnston S, et al.

Thorax.2011;66(9):769-774.)
(Kurtipek E, Bekci TT, Kesli R, Sami SS, Terzi
Y. J Pak Med Assoc. 2015;

s e ki

33 ) NLR s« CRP 5 PLR (m gaall (3
el Addl il sl 4 dalial)
.AECOPD
oo Jeaf) ndall s NLR O Jsill ey il
el Asdall Dldglly il dae gilly dauluall Cus
Al gadall ) gl elall e salall deagl
Jae gl Gua e PLR s Apuliall ¢us (0 CRP
Clabll gaaf pa Ay Al Bl o 3
o i Ay o gedasdl 1 Jen dallad
& 4ukll Chongging 4xs\s 4 Yongchuan (4de
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CRP (mglL)

PLR

2158 JS) (CRP) jaally (PLR) adiall fiai (i) LUl jiagl) lada :(2) Sl

EEN clulill (AUC) (Aadall cas dalually L gilly Lsulually (Cut OFf ) :(5) Jssad
P-Value> 0.05 (gima dis dgilaa) AYa ¥

AUC p.value 95% ClI Cutoff | sensitivity specificity PPV NPV

NLR 0.841 0.000* 0.753-0.928 7.16 %81.8 %84 46.2% 96.5%
PLR 0.661 0.016* 0.529-0.794 | 183.49 %68.2 %67.9 26.3% 92.7%
CRP 0.787 0.000* 0.660-0.914 14.94 %72.7 %66.4 26.7% 93.5%
NLR+CRP | 0.818 0.000* | 0.928-0.708 17.5 86.4% 61.8% 27.5% 96.4%
PLR+CRP | 0.693 0.004* | 0.825-0.560 | 180.8 72.7% 58.8% 22.9% 92.8%
PLNRI:-FgI-:EP 0.697 0.003* 0.827-0.566 158.4 86.4% 40.5% 19.6% 94.6%

ST il 8 bl oda (e SRl Cany ol pay
s Adfiae Lo Clogans gay 3aaxle S g
st €1 2l bl Gluball e a3e S dals
sl PLR 5 NLR J ()lay1 ol 8y Jsa
iishy spal Clill AECOPD (o (siley ol
L)

sl Ll A4S L) deall (o o) g WS
Gle L aaail (gl PLR 5 NLR I dggul)
Al e e ApnKall Gleagdl

Ge S ad cluial o G L (o5 e Leay
Oise Legi AECOPD oae sl PLR 5 NLR
Gl Jaly bl sl Galdes (plas
Jkas) gy Cus (AECOPD (e (silay (5l (aayall
3 Glae gape JS J Sy CBC gyl )
Al e Juadl NLR e 323l 5S3 385 <AECOPD
J  CRP Jw @AY abeidy il
ClilS f clae ) zlas B )y <Procalcitonin
il an b Lea Ll o< 8, T A,

Al Kl
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