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Analysis on levels of respiratory and inflammatory indicators in patients of

multiple myeloma complicating pulmonary infection after chemotherapy”
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of Integrated Traditional Chinese and Western Medicine Cangzhou s Hebei 061001 ,China)

[ Abstract ] Objective To investigate the changes of respiratory and inflammatory indexes in the pa-
tients of multiple myeloma(MM) complicating pulmonary infection after chemotherapy. Methods The clini-
cal data of 80 patients with MM undergoing chemotherapy admitted to this hospital from October 2017 to Oc-
tober 2019 were collected. Among them,40 cases of lung infection after chemotherapy served as the infection
group: 10 cases of mild infection,21 cases of moderate infection and 9 cases of severe infection; and 40 cases of
non-infection after chemotherapy served as the non-infection group. The differences in the levels of respirato-
ry and inflammatory indexes were compared between the two groups and among the patients with different se-
verity degrees in the infection group. The respiratory function indexes included the airway resistance (RAW),
response frequency (Fres),mean airway pressure (Pmean) and dynamic thoracic and pulmonary compliance
(Cdyn) ,and the inflammatory indexes included PCT, hs-CRP,IL.-6 and TNF-a. The Spearman correlation a-
nalysis was adopted to analyze the correlation between the disease severity and the levels of respiratory and in-

flammatory indexes,and the receiver operating characteristic (ROC) curve was adopted to evaluate the diagnostic
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value of the respiratory and inflammatory indexes to complicating pulmonary infection after chemotherapy in
the patients with MM. Results The levels of RAW,Fres and Pmean in the infection group were significantly
higher than those in the non-infection group (P<C0. 05) and the Cdyn level was significantly lower than that
in the non-infection group (P <C0. 05). The levels of RAW, Fres and Paean in the infection group were in-
creased with the infection severity increase,while the Cdyn level was decreased with the infection severity in-
crease (P<C0. 05). The levels of PCT,hs-CRP,IL-6 and TNF-«a in the infection group were significantly higher
than those in the non-infection group (P <C0. 05), moreover which were increased with the infection severity
increase (P<C0.05). The Spearman correlation analysis showed that the levels of respiratory indexes(RAW,
Fres,Pmean) and inflammatory indexes after chemotherapy in the patients with MM complicating pulmonary
infection were positively correlated with the severity degree of infection (P <C0. 05) and the Cdyn level was
negatively correlated with the severity degree of infection (P<C0. 05). The ROC curve revealed that the respir-
atory and inflammatory indexes had better diagnostic value for MM complicating pulmonary infection after
chemotherapy. Conclusion The function of respiratory indexes is poor and the inflammatory factors are ab-
normally highly expressed after chemotherapy in the patients with MM complicating lung infection, which
suggesting that the respiratory and inflammatory indexes can serve as the important indexes for diagnosing
the pulmonary infection and evaluating the severity.

[Key words] multiple myeloma;chemotherapy;pulmonary infection;respiratory index;inflammatory in-

dex

Z MR B (MINVD 2 — P S T 22 AR LA L
TR GG R LG5 A0 0 O PR e A
BRAE R A O PR AR 2 SR B B, R 3R B AR
HIEH S, Z 8GR Be 22 . TR Y o s B
BREE A i 22, 40 22 0 G BR AR I AR L 5
R RETIRE T R WO TR AL R YR MM R
FALIT G i W IR R RE™ . AR R £ 4E MM

(2) i A B3 3 58 AR R IR I 5 (3) fili i g e /i o
FEG B WbRE " A e A [ B R AR WK L ik 56
il B R R e PR AE IR [] B 22 i 35 CT 32 D il o g 2
DB KR A RS 5 A W50 % % Js R &
o HEBRARIE . (ORI I A7 7R A S35 5 (2) I IR
BEREAN 23 5 (3) ok 58 ALy R A 5 () & IF Al
AR R Y A

H R S LT 00 IO e R 52, 1% 0,70 % 1 £1
R BRI 69. 0%, KEBIREN,BRE  Th

WA BARLLE (n=40)

R | KA t/X* P

MM BER T EEE A, Rt EEEEZAERT  mwwon 0.49  0.49
AR HE S S A B AR TS E BRI TS hFRE % 24 27
7 FH B 92 40 o1 700 S A0 b 9ed 245 40 o AT BILAAS B 92 D) i ES 16 13

W% SH 55 760 S 1 BEARR , S B0k B9 AR B T 214, ik T (ats, ) 64.434+9.81  63.78+8.05 0.32 0.75

PRI R L B MM AR gy DS A0
S BUR A R G . HA %k MM B : N
T 5 B I il 3508 J e X WP W S 4R 48 A 7K ST 19 52 i) £ I . 1o

A HE AT FE A MM ARST S &R R ssamon L26  0.53
W R 9 H8 BR KT 18 AR Ak, A R I DR 5 By I 6 10
6 AR I 20 18
1 #E#REFZE Il 14 12

BB 53 B () 0.70 0.92

1.1 —#&FH
PEHR 2017 4F 10 A & 2019 4F 10  FA B fi4bs7 1eG 2 2

19 80 ] MM £ 2 , FCoft 40 BALIT I % A il 20 S e £ ?I’: ]j ];
N N S g
HORE YL A AR S R ) ;

e 10 ], v BE IR 21 9], HE IR 9 A5 IRl ALY IS
KRB 40 0 FH R IEG A . AR AR
W 45— e R LA 22 I TR R L (P=>0.05)
HAT M, W& 1. AU ad A B e i % 5t 24t
HE . I ASRE : (D BT A B A& Oh E 2 Kk
B HER 2 IR 4R R (2017 ARABIT)) o 12 18T AR

DS: Durie-Salmon; ISS: [ bR 20 1 R 45 .

1.2 7%

KAEM 5T X G2 25 BRI UL 3 ~5 mL. fF IR 58 4
e J5 . LA 3 500 r/min B0 5 min, 438 FIEW R
b2 & I 5 iR R A6 - CTNF-a) | 41 LA



FTHRESF 2021 F4 A% 50455 8H

E-6(1L-6) /K, VG [ TF IMMULITEL000 4 H
A B 43 B A SR H SR B L v i I R RS R R
(PCT) .8 C I W % 1 (hs-CRP) K, fifi Fi H 57
7180 4 A B AEAL A AL . I A RS I sk R A e BRAY
bR i AR S R AR v R . T e A
WAL CZFF FGC-A+) K I - W Ty 68 48 b , £ 45 <38 FH
JI(RAW) FHR IR (Fres) . 5 18 ¥ & (Pmean)
Sy 25 M fi 5 Rz 4 (Cdyn)
1.3 %itsam

K H SPSS21. 0 it g it ¢ by . TH i %Rk
Phats R, ALy IEA T 2255 11 i OB b A
KM ¢ KB, Z A0S CIESS 2555 EOR R
FH 58 4 B ML 31 19 J7 22 90 05 T B0 R DL oy 3R
7~ FBEECR A X K5 M e M 43 BT R A Spearman A
KAE 3B 5 22 1 W W I AT F6 R 2 B MM - E ST S
A il B Y 1 2 3K T AR RRAE #h £k (ROC B ZR) .
P P<<0.05 HESAGITFE X,
2 & e
2.1 BB FHTRAEEEIAFAKT R

J&YL 2 RAW .Fres fll Pmean Bl 8. /5 T AR B YL 41,
(P <C0. 05); Cdyn 7K F B AL T R &Y 20 (P <

1311

0.05), L4 i # PCT.hs-CRP, TNF-a.IL-6 ik
JK 2 B TR Y gH (P<<0.05), DL 2.

*2 L MM B &R R RIEERA LS (n=140,2£5)
TiH Y4l YL ¢ P

RAW (cm H,O« L'« s')  22.4843.53  14.3821.52 12.328 <C0.05
Fres(Hz) 22.0842.54  16.11%1.65 12.776 <<0.05
Pmean(cm H,O) 8.094£1.04  6.1340.79 10,769 <<0.05
Cdyn(mL/cm H,O) 25.1145.86  41.7742.02 15.813 <0.05

PCT(mg/L) 19.08£12.78  2.88E1.61 8 117 <0.05

hs-CRP(ng/mL) 61.13423.49 10.1847.54 15.988 <<0.05

TNF-a(pg/ml) 25.6319. 28 8.48+2.39 11.679 <<C0.05

1L-6(pg/mL) 15.71£7.58 3.33E£2.88  9.555 <<0.05

2.2 REBRLERE MM & EZFRRE X EIARKTF
1683

YL B RAW . Fres fil Pmean [fi 2% 4% ™ & &
BN 1 T 5 (P <<0. 05) » Cdyn 7K Fifi J8% e /™ i i Bf
TR MM AR (P <<0. 05), Y4 B L7 PCT . hs-
CRP.TNF-a. IL-6 3 ik 7K - Fifi J2% 2y ™ o F2 B = 1
TJHE(P<<0.05), W3 3,

=3 AEBEEE MM EEFR R KIEBRKELRE (L)

i H BEREG=10) IR (n=21) EEERE (=9 F P

RAW(ecm H,O+-L ' +s 18.0641.13 21.6241.67 26.21%2. 36 18.971 <<0.05
Fres(Hz) 19.4741.19 21.934+1.52 25.62+1.25 48. 421 <0.05
Pmean(em H,O) 6.85+0. 32 8.02+0.50 9.5440.47 81.548 <20. 05
Cdyn(mL/em H,0) 32.8543.74 25.3342.56 18.5742. 42 52,961 <<0.05
PCT(mg/L) 5.704+2.71 16.53+5.49 35.90412.68 48.907 <0. 05
hs-CRP(ng/ml.) 35.366. 94 54.324+13.60 92.65+18. 64 39. 806 <€0. 05
TNF-a(pg/mL) 15.4744. 30 25.5344. 81 37.134£7.95 36. 255 <0.05
1L-6(pg/mL) 9.2243.99 15.02+5.42 24.5046. 90 18. 750 <0. 05

2.3 MMAFEEFMAR_REELERETERES
wP ok B K JE 38 AR KT 60 A48 K M o AT

% Spearman i 5& BT B . MM AL IT J5 i 58
JEYY HF I HE FR . RAW , Fres M Pmean 5 i s @
AR 2 IEAEOC, Cdyn 58y ™ 5 8 BE 5t 674 O %
JEFE R PCT . hs-CRP., TNF-a, IL-6 7K V- 5 J& 4 /™ &
PR IEME, 22 3 WA I %2 X (P<<0.05 ., I

%4,
x4 MMUTFEHMBELEERBEEERESER
R K AEEIRKERHEX
il 8 e e 7 B R E A3 2
LD
r P

RAW 0.789 <0. 05
Fres 0.695 <<0. 05

gk 4 MM UfF&HMBRRAERERECFERESTR
RRAEEIRKFEREXE
e Jit P50 B e 7 R B 3
r P
Pmean 0.631 <0.05
Cdyn —0.721 <0.05
PCT 0.821 <0.05
hs-CRP 0. 804 <0.05
TNF-« 0. 745 <0.05
16 0. 782 <0.05
2.4 CFRE K E AR AT MM AL 5T A JF A AR R J 8

B A A A AT
ROC it 2 {7« I I B R AE 48 A5 XF MM R 4L



1312

I I S M A0S SR e 249 R A v ) T A M A% A Am
]2 W RRE 22 5+ L GE T2 B L (P >0.05), W3k

TREF 2021 F 4 AF 05588

5. 1,

x5 IR B FE R AR X MM K97 & 3 Bl 30 B R B2 BT 1B
i H AUCH T o 1R P 95%CI REE D FESE 0
RAW 0. 848 0. 050 <20. 001 0.749~0. 946 86. 44 88.90
Fres 0.878 0. 047 <0. 001 0.787~0.970 92.55 88.58
Pmean 0. 882 0. 042 <20. 001 0.799~0. 964 89. 28 87. 46
Cdyn 0. 892 0. 040 <20. 001 0.814~0.970 87.52 92.22
PCT 0. 884 0.039 <0. 001 0.808~0. 960 85.35 93. 65
hs-CRP 0. 900 0.032 <20. 001 0.837~0.964 85.76 82.54
TNF-a) 0.941 0.024 <20. 001 0.894~0. 988 84. 85 95. 25
1L-6 0.952 0.021 <20. 001 0.911~0.993 92.50 85.42
A AUC 3 ROC %k R,

vl . 55 0 T AR AL Cdyn K 8508 TR g 4

N e R L HB A% T W I 0 R 1 96 A 4 L o R e

wo. o1 — HE I FLE R e R 2% TR I R R

E ol o F TP e R ) 2 TR R KL BT MM

ool & . AT I 3 R e H 5 14 i 0 R 32 ) — AL ) 52405

ol G I S ) I R 5% 33K 4 I 1 4 % T 4

0.2 04 06 08 1.0
1-HRE

B 1 MER N R ERR MM 2847 & HmE
B ROC f 4 B
3 it it

MM T 1E 5 D g i 00 58 3k 8 11 AR Bod 2 40 i
RARW o E AR T ;s R B fb 7 02 MM B35 1) £ 204
57T B, 2 ALY S, U R B 9 N T L BB Y S
Tt BA 8 R AIC L ML AR 285 65 T 6B HE B0 45 40 52 i) o 22 Bt
WA R R T AR B E T &R R E WS Kk
ARG YL L N SR 2R G ON T X S
TS5 E e, HA B W W E A R4S
PG BRI T 5 5 Rk R BRI g, B
B NFH MM AR 3 JER g g D o i E R TR, $2
ANHZG T RERE I MM B SR RS [R) B JE
SCRE A A 7 A K Y U A i DR RT3 b R 2R A
Jil I Toll A A2 44 55 A [ 9 3 4 ML, £ 32F 95 155 0F e
PR SR E SR T R R RAE 35 bR K S B AR 1k
A] R WAL G 5 Dy e R A i 8 g B L it 08 Je% L g
FARSE . HATA KRALIT SRR 5 MM 0
W ) fie 1) 5% T 5 AT 38 L AR B SY B LR A T Ml S R e R
W K 5 E $8 A K ST 19 A8 AR B

Il R 8 1 9F 4 0 0% 2 i 14 48 bR AL 55 RAW
Fres,Pmean,Cdyn"'"" , X $645 b5 0] 47 %4 5 Wl AL A i 357
) S AR T 8 A PR T B e T A B0 I A2 BEL A L
FIRKF- 58 P om BB T e AR 7E Ml i Jek gy, Ho 57 %
KAV —EFEJE b MR B R e AR OAR
W4 R R, BRG] 3 RAW  Fres fll Pmean 7K

R DA AR il R e P R B I S R AR

S AH 5 20 i PR 7K ST sz B AL AAR 1) R IR A
[Fi) i 6T il il 0 e e 1) 7 L RR E A R R L, Hop
PCT.hs-CRP,TNF-a IL-6 J& 3T IFF 1 22 45 48 i 4R 245
HH AR AR . A7 B SERR 1M T 8 1k IR KO AR 4k
PR MM H % 15 07 I R 7 25 B0 A 8 4R bt
11L-6 & —Fh Z2 8k vk e v 9, 2 H 36 Ak A0 G0 38 3 Jot
A 43 W B — /N o3 B T L A M SRORE BN AR
Gurf b T s b AL, 2 5 Rk L R IS )R R
Rt 1L-6 7EZFPpeim , IR AE S #5 G bt A g &
G BE Mk PR S 9 Pk R T G Bt AT 3 T K R R
AL 52 FE B 8% g | 3R Y G 8 I I Y B AR Y
TNF-a T o] 52 WA Jm 5 F0 42 By SR 1 A7 75 L 175 40
H DR K AR AR A B IR R S B FI Y . PCT N
FEEEZEFIRE . H B MR, EFABRET
RN PCT 7K A & Az 0 SR UL S5 4 E 240 i . 41 7
REES 3 C B b TR i UNER i U N i) )
G R B PCT BEACHE A M, 518 PCT ik
A, B PCT A A 2Z MUK G 5 MR 00 K i & 5% i, 7
1 KO- 15 5 E SR Y B WA D6 . CRP S ML
A 9 E TG B A B FE b L 6 4 B PR RO LR AP 2
Wi fE . A BF 9% 45 9t R, R 41 B 3% PCT. hs-
CRP.TNF-a.IL-6 Fik K3 o 2 & T ARG 4, H
PCT . hs-CRP, TNF-a,1L-6 &3k 7K V- Fifi Jak e /™ 5 2 )&
TR o L B MM AR 5 il g R B LR
RE IV I8 S L T A B S B MR DR P R A L R
R P g M TR R K R RS PR A e Al



FTHRESF 2021 F4 A% 50455 8H

JiL B AT S MM R A I Il gk e 1 W 0 4 A, HL
RE 8 A7 AP Al SR e 1) 7™ EE R

25 LTI 22 B R 2 A e 2 B 2 MM ARYY
S Sz A i R e A B ELEAL L R e T S 8 MM R
Y O WA bR AR Ak, IF AT AL & PCT. hs-CRP.
TNF-o F1 1L-6 %5 R AE P F (1 3 # 38  $2 78 0 0% & %
JEFEBR ATAE S MM 46T J5 G I il B g 112 Wi A
s 17 7 TR B 1) T B AR AR

S % Uk

(1] B hE . D4R, SCHET. 22 % Pk B 4k % 1 BE 4T 4
A6 B BB B R AE M SR R B e R L.
Hh ] S 6 I T 2 24 . 2017,25(4) : 1080-1085.

(2] AFRRY, 448, BRWLLY, 4. 66 i IgG R Z kK E
BER B WIS T 1gG /K 5597 30 % W5 i A1 56
PEAATLT L. B S50 0 R 2 4 7L 2019, 27 (4)
1159-1165.

(3] M. 2 &M R B T R I K S
Yy B R 2 e M [, e BE 24 5T, 2019, 28
(5) :842-844.

4] AufH5CURD A BAORE SR SR 22 e M B AR 3 R B
YL R AT SR LT . e e B 42, 2015,
13(5): 746-747,765.

(51 FEoRJy . #Hi (B, & 242 E M ahEm ik
Y7 95 N R e B G o o B i (R e pr ) 1. S A
BAEPEA,2020,34(2) :125-129.

(6] BHfgBk. WM, ZH, & ZREESHBEETRE
FRI7 I IR TR 26 o A7 5 6 UG A s [ . v A
B B SR gL 2 2 75,2015, 25(22) : 5186-5188.

(71 BRELBRA, s E b, 45 268 ] 2 & 1 B8 R
IR SLE AT L) . R R 2E A R (R AR
2018,37(4) :602-606.

[8] PARK H,YOUK J,KIM H R,et al. Infectious
complications in multiple myeloma receiving
autologous stem cell transplantation in the past
10 years[ J]. Int J] Hematol, 2017,106(6):801-
810.

(9] BHEAE, Bhmgth. WRMEIMLL dbat. AR TR W
it 2008 :19-20.

(107w Bl 2= 0 B 25 0 R BRI 43 25, v AR R 24 45 M
WeFEm e P EEMP S MM £k & 5 4. h
2R E BRI IR (2017 BT[], h e
N4 ,2017,56(11) : 866-870.

(11 A A RSN [ 1A 3. 5 B 2k 4 12 W A o (it

1313

FOLT]. AR BE 24,2003, 81(7) » 460-465.

(120 RPh, 2200, Bk 2. 2308 22 % Pk B 6 R IRk e
RLT/CD. 5 ol B 22 A5 B S (e R i 1
WIT),2019,19(63) : 123-124.

[13] YING L,YINHUI T,YUNLIANG Z,et al. Le-
nalidomide and the risk of serious infection in
patients with multiple myeloma: a systematic
review and meta-analysis[ ] ]. Oncotarget,2017,
8(28):46593-46600.

[14] VALKOVIC T,GACIC V, NACINOVIC-DU-
LETIC A. Multiple myeloma index for risk of
infection[J]. ] Cancer,2018,9(12).2211-2214.

[15] KWON H W,HAM S Y,SHIN S W. Advanced
non-small-cell lung cancer[J]. N Engl J] Med,
2017,377(20) :1997-1998.

[16] DAVID B P,OSTREM A, THOMAS M,et al.
Dual bronchodilation in COPD: lung function
and patient-reported outcomes-a review[ ] ], Int
J Chron Obstruct Pulmon Dis, 2017, 12 (2):
141-168.

(17 XTE 3= 008K e B, A 18 B iy 28 2 i 4 J e
Xof WP ) 8 5 A e R - R s i s i e LT . v
A B e 2 447K, 2017, 27(5) 1 1019-1022.

(18] W 3Ele , B 45t , 2 Fx . 55, TL-6 1518 %k BH %€ 1
it 5 9 G 2R (W 5k e () ], BE 2e 23k, 2018, 24
(24) :4796-4801,4807.

(197 Beuibs . 258, t i & 2 & M 8690 A8 I %
B2-fH Bk % 1 . TNF-o, CRP J% 11L-6 7K - 4 il
(I, v 52 36 1 YR 27 2% 5, 2015, 23 (5) 1 1362-
1365.

[20] LIU G,ZHANG J,FREY L,et al. Prostate-spe-
cific IL-6 transgene autonomously induce pros-
tate neoplasm through amplifying inflamma-
tion in the prostate and peri-prostatic adipose
tissue[ J ]. J Hematol Oncol, 2017, 10(1): 14-
23.

[21] #B# 884 2%, TNF-o Ml IL-10 £ 5 5E T 4 P Bi
SR b B AR Bl PR 7 SCLT L v AR B g sk e 2
Z478,2007,17(12) : 1488-1490.

[22] Z=X, REA& fRI, 52 8T 6 AE Ml 58 & JF I 7 0E AR
JLIfL PCT PLT N R 2 /K5 f& HOAE 3 73 A
KA M LT ], FRic 5 9 20 B 5 I K, 2020, 27
(2):319-324,339.

i fs B #1:2020-07-18 &[] H 1 :2020-12-20)



