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Relationship of serum MRpro-ADM and AQP-5 with lung function, disease
severity and prognosis in children with severe pneumonia”
ZHANG Yu ,ZHOU Ming , HUANG Wenjuan
Department of Obstetrics and Gynecology »Jingzhou Maternal and Child Health
Hospital » Jingzhou  Hubei 434000,China
Abstract:Objective To investigate the relationship of serum midregional fragment of pro-adrenomedullin
(MRpro-ADM) and aquaporin-5 (AQP-5) with lung function, disease severity and prognosis in children with
severe pneumonia. Methods From September 1™,2021 to September 1*,2023,160 children with severe pneu-
monia (severe group) and 150 children with mild pneumonia (mild group) admitted to the hospital were col-
lected as the research subjects, meanwhile 156 healthy children, who underwent physical examination in the
hospital , were collected as the control group. Enzyme-linked immunosorbent assay was applied to detect the
levels of serum MRpro-ADM and AQP-5 in the three groups;the Pediatric Critical Illness Score (PCIS) meth-

od was used to assess the PCIS of the three groups;the MINATO spirometer was used to detect the pulmona-

x  E&TB WA M TR TR E (2019CC58)
LR Ik .5 A BE M L 52 TR 5 il R 5 T A RIF T



B EFHIEIK 2024 F 12 A% 21 %% 23 1 Lab Med Clin, December 2024, Vol. 21, No. 23 o 3437 -

ry function-related indexes [ maximum ventilation per minute as a percentage of predicted value (MVV %
pred) , peak expiratory flow rate value ( PEF) ,first second expiratory volume as a percentage of predicted val-
ue (FEV, % pred) and first second exertion lung volume as a percentage of exertion lung volume (FEV,/
FVC)]. Pearson's correlation was used to analyze the correlation of serum MRpro-ADM and AQP-5 levels
with the levels of lung function-related indexes and PCIS in the severe group. According to the follow-up re-
sults,the children in the severe group were divided into good prognosis group and poor prognosis group. Re-
ceiver operating characteristic (ROC) curve was applied to analyze the predictive value of serum MRpro-ADM
and AQP-5 detection,alone or in combination,for poor prognosis in children with severe pneumonia;and mult-
ivariate Logistic regression was applied to analyze the influencing factors leading to poor prognosis in children
with severe pneumonia. Results Compared with the control group, the levels of serum MRpro-ADM and
AQP-5 in the mild group and the severe group were obviously higher (P <C0. 05) ; compared with the mild
group,the levels of serum MRpro-ADM and AQP-5 in the severe group were significantly higher (P<C0. 05);
compared with the control group,the MVV %pred ,PEF,FEV, % pred and FEV,/FVC in the mild group and
the severe group were significantly lower (P <C0. 05) ; compared with the mild group,the MVV % pred, PEF,
FEV, %pred,FEV,/FVC and PCIS in the severe group were significantly lower (P<C0. 05). Pearson's correla-
tion analysis showed that serum MRpro-ADM and AQP-5 levels were all negatively correlated with PCIS,
MVV %pred, PEF,FEV, % pred and FEV,/FVC in the severe group (P < 0.05). Follow-up results showed
that there were 99 cases in the good prognosis group and 61 cases in the poor prognosis group;compared with
the good prognosis group,the poor prognosis group had lower levels of PCIS.MVV %pred, PEF,FEV, /FVC,
and higher levels of serum MRpro-ADM and AQP-5,with statistically significant differences (P<C0.05). The
results of the ROC curves showed that the AUCs of serum MRpro-ADM and AQP-5,alone or in combination,
for predicting the occurrence of poor prognosis in children with severe pneumonia were 0.759,0.785 and
0. 867, respectively. Multivariate Logistic regression results showed that elevated levels of MRpro-ADM and
AQP-5 were independent risk factors for the occurrence of poor prognosis in children with severe pneumonia
(P<C0.05). Conclusion Serum MRpro-ADM and AQP-5 levels are elevated in children with severe pneumo-
nia,and both of the above indicators are associated with the lung function-related indexes, the degree of disease
and prognosis of the children.
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2k 4 2H SR | He R U IR L I Wi 5 5 i) il 3 E 1Y
Bk s (D=L (O B IFO I B E S E I
BEf G . 3 A2 &M AER . S R E L, 2

S LG I EE L (P>0.05), A0 ek, LE 1,
AR FE AN I 5 22 48 B 22 BF & b v (B % 2021-08)
A 2 R A I 5 I R .

*1 EEABEAMMBAEREREER 2 (Y)H x 5]

il n %/ % AEI () £ & (em) R (ke)

HIELL 160 95(59. 38)/65(40. 62) 8.0142.20 115, 34415, 47 40, 23+10. 31

e 150 80(53.33)/70(46. 67) 8.36+2.29 118.46+18. 33 41,98+12.17

X 21 156 84(53.85)/72(46.15) 7.9842.17 114.85+14.77 40.22411. 54

X*/F 1.430 2.076 2.219 1.217

P 0. 489 0.127 0.110 0. 297
1.2 ik il 238 & TAE$F fF (ROC) i 2k 43 1 MRpro-ADM,
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FABEE R A AERHEILE TR K Y B R /NL G E R
B4y (PCIS) 317 1A 4% 41 % ik & B9 PCIS; i A
MINATO fiti T G 4% HE A o 5 5 R 90 A6 00 fii ) 6
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2.1 FEAEA . FAE 4L AT B4 i3 MRpro-ADM.,
AQP-5 /K- Ehd 3 A iliE MRpro-ADM ., AQP-5 7K
A, 2 R IAE ST R L (P <<0.05), 54 R4
Fb#5 , FRiE 4H A0 EAE 41 1L 7E MRpro-ADM, AQP-5 7K
I T (P <20. 05) 5 53R AE 41 L8, HAE 40 I
MRpro-ADM,AQP-5 /K i 2 F+ 5 (P <<0. 05), L
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AQP-5 7k F bE 8 (7 45 ,ng/mL.)

21 5 n MRpro-ADM AQP-5

Xf R 21 156 3.05+0.78 466.12+59. 15
L neks| 150 4.8341.10" 611.60474.25"
HIAEH 160 6.55+1.26"7 742.18+93.45" 7
F 425. 030 506. 596

P <<0. 001 <0. 001

T SRR L EE,  P<0. 05; SR AE4L L, T P<<0. 05,

2.2 EEAE A ROAE 41 R0 OG IR A T RE AH 06 38 bR K
PCIS b8 3 i Dyt XHe 45 b i, 2 5 ¥ A gt
2T L (P<C0.05) s 5% B 4T A . 20 40 R 50 4 AR
JL MVV %pred .PEF.FEV, % pred.FEV, /FVC [& 1%
(P<C0.05); 54 E A i, HAEHHIL MVV Y%
pred ,PEF,FEV, % . FEV,/FVC K& PCIS Bk (P <<
0.05), UL 3.
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FEV, Yipred ,FEV,/FVC ¥ 2 i f & (P <<0. 05), W3k 4,
%3 B BEEMM BAMINEEREXIERKER PCIS & (x +5)

26 5 n MVV % pred( %) PEF(L/s) FEV, % pred(%) FEV,/FVC(%) PCIS(43)

pogiiskicl 156 80.23+21. 04 6.13+1.19 97.22+16. 15 93.38+14. 31

BRRE 2 150 63.48414.15" 5.0741.06" 83.36414.85" 83.714+12.66" 98.57+6.67

TAEA 160 50.564+11.20" 4.26+0.78" 7 71.154+11.28" 7 64.10+8.86" 7 76.59+3.377

F/t 141. 562 132. 833 133.003 239. 379 36. 957

P <<0. 001 <<0. 001 <0. 001 <<0. 001 <<0. 001

e — FR BRSO IR A, T P<<0. 055 SRELL L, T P<C0. 05,

=4 EEA M F MRpro-ADM,AQP-5 7k *F 5 fifi Th &
5 HR7K R PCIS HItE =
MRpro-ADM AQP-5
EEEEY
r P r P
PCIS —0.445  <<0.001 —0.523  <C0.001
MVV % pred —0.433  <<0.001 —0.392  <<0.001
PEF —0.506  <C0.001 —0.617  <C0.001
FEV, %pred —0.610 <<0.001 —0.485  <<0.001
FEV,/FVC —0.477  <C0.001 —0.534  <<0.001

2.4 WiJE RAFA MBS A R4 IR E R A Bvs
SRR WG RAF4 99 i, Bi)a AN R4l 61 ], Fi
Jo R RN WS OR RO M AR B R
FEV, Ypred i, 2R TLH T E L (P>>0.05);

5¥)E R4 A, Bl 5 A R 41 PCIS.MVV % pred,
PEF.FEV, /FVC [E{X. fiL.7E MRpro-ADM,AQP-5 /K
FI e, R A S EE L (P<<0.05), WS,
2.5 [fil%f MRpro-ADM, AQP-5 %} 7 4F Jili 48 )L 15
JEANER B E AN A DL E 4 8L i MRpro-
ADM . AQP-5 /K- K 50 48 o, LA LR A5 & AE TS
ARARELER=1,F=0 21 ROC #iZk. %
B BRI MRpro-ADM, AQP-5 B Kz Bk 4 1 i &
i il % 8L & A WE A R A AUC 4351 8 0. 759,
0.785.0. 867, H — 2 K & il I 5 AF Jili 48 8 L & 2 il
JE AR AUC B & & F il ¥ MRpro-ADM, AQP-5
B Y AUC (Z = 3. 102, 2. 879, P = 0. 002,
0.004), WL 6 FE 1,

x5 HERFHMBMEARARREREER 2 (%) x£5]
sl MVV % pred

20 51 n R () B (em) 1T (kg) PCIS(J3)

5 % 0
BUE R4 99  62(62.63)  37(37.37) 7.9942.16 116.254+15.52  41.39+10. 45 70.1346. 85 55.37413. 68
WG AR 61 33(54.10)  28(45.90) 8.04+2.23 113.86+15.23  38.35%10.10 65.9847.70 42,7549, 22
xXE/t 1.138 —0. 140 0.953 1.810 3. 549 6.365
P 0. 286 0. 888 0. 342 0.072 0.001 <<0.001
20 51 n PEF(L/s) FEV, % pred( %) FEV,/FVC(%) MRpro-ADM(ng/mL) AQP-5(ng/mL)
WG RAF4 99 4.83+0.92 71.44+12. 40 66.75+9.77 6.00+1.18 703.16+80. 37
WEARA 61 3.33+0.66 70. 68410. 63 59.80+7.12 7.444+1.32 805.51498. 39
xXE /e 11.091 0. 397 4.812 —7.163 —7.174
P <0. 001 0. 692 <0. 001 <0. 001 <0. 001

*6 1% MRpro-ADM(AQP-5 Xt EE i % B IILFHUE A R B H 0 B

EiX A AUC AUC 1y 95%CI REPEC)  BRE) ABEHEE) SRR P
MRpro-ADM 0. 759 0.685~0. 823 63.93 76.77 40. 70 6.79 ng/mL <0. 001
AQP-5 0.785 0.713~0. 846 68. 85 80. 81 49. 66 757.73 ng/mL <0. 001
—HBA 0. 867 0.805~0.916 81.97 80. 81 62.78 — <0. 001

T — R R T .
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2.6 ZHZE Logistic [8 043 Hr 5 5E fili 98 & LTS A
Ry E g DEEMREBILESRETE AR
GE=1,fH=0 M2 H, 2L MRpro-ADM (SZll{ED) |
AQP-5 Sl i) \PCISCFME) . MVV %6 /pred (Sl

{8) .PEF(SZE) \FEV, /EVC (LA S 3 48 5

T2 W & Logistic MIH 3 #r. 458 WoR, 17 MR-
pro-ADM . AQP-5 /K F Ft & A& 5 4E fifi & 8 L A& A il
Ja AN RS fE ke R (P<0.05), WWEE 7,

w7 ZHEE Logistic AN BEEMXBILMEARHNEZMESE
AF B SE WaldX* OR OR 4 95%CI P

MRpro-ADM 1.165 0. 336 12.016 3. 205 1.659~6.192 <20. 001
AQP-5 0. 880 0.242 13. 212 2.410 1.500~3. 873 <0. 001
PCIS —0.126 0.212 0.351 0. 882 0.582~1. 336 0.554
MVV % pred —0. 144 0.272 0. 280 0. 866 0.508~1.476 0.597
PEF —0. 089 0.236 0.142 0.915 0.576~1.453 0.707
FEVI/FVC —0. 147 0. 145 1.033 0.863 0.650~1. 147 0.310
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Fr, BH5 M) g de br 2 7R OC (P <20, 05) . AT AR Ky i
PR A B2 W il 98 5 15 e BH 2 M il 52 5 15 5 17 00
9 T B2 13 MRpro- ADM 7K S 34 7 LA AE S 15 I
el 2 S 12 P HL 2 e i 5 g A8 o S L A T XU 1Y
AR AR Y L N A R A N-2EEK
B SR L R 2 BB A v Ok e R T i U I LB
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RAHT & B, I 7E MRpro-ADM ., AQP-5 7K - F+ &5 &
R B ILE TS A R Al a7 fa B 2, K
iy K BB A T ERE i 9 R & AR TS RN R AUC 43
24 0. 759.,0. 785.,0. 867, 4 Ifil #§ MRpro-ADM 7K
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