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Abstract

Objective: This study focuses on four biomarkers—serum high-sensitivity C-reactive protein (hs-
CRP), serum amyloid A (SAA), interleukin-6 (IL-6), and procalcitonin (PCT)—to investigate their as-
sociation with treatment efficacy and prognosis in children with Mycoplasma pneumoniae pneumo-
nia (MPP), aiming to provide more precise clinical evaluation tools. Methods: A total of 120 children
diagnosed with MPP at Huixian Maternal and Child Health Care Hospital in Gansu Province from
May 2023 to January 2025 were enrolled as subjects. Based on treatment response, they were di-
vided into an effective group (n = 90) and an ineffective group (n = 30). Serum levels of hs-CRP, SAA,
IL-6, and PCT were measured at three time points (before treatment, 3 days, and 7 days of treat-
ment). Dynamic changes in these biomarkers and their correlation with prognosis were analyzed.
Results: The ineffective group exhibited significantly higher baseline levels of hs-CRP, SAA, IL-6, and
PCT compared to the effective group. Elevated levels of these biomarkers were closely associated
with poor prognosis. Conclusion: Serum hs-CRP, SAA, IL-6, and PCT levels are closely linked to treat-
ment response in pediatric MPP. Combined detection of these biomarkers provides a comprehen-
sive reflection of inflammatory status and disease progression.
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it 98 S JFAR fik % (Mycoplasma pneumoniae pneumonia, MPP){E 4y J L8 4 [X SRAFYEH 4 ) = LR A 2 —,
HIGRRIZ A I R 4%, JUIAE FORER ] - o B ™ 5 (il 70 R A R TS [ 1] 24K,
b6 % MPP 5 EENLHIRF FE RN, S8RE Rl FAEBR R 2E . R BBy AR P& 52 B0 [2]. 4R,
H RTIRPR b v = RER8 T VFAG MPP & LIATT BUR K TS s SR A b 54, S A7 1 FRRI A4
BTG PRAR[3]. LGB C [MHE I (hs-CRP) JEMFEE T A (SAA). S F-6 (IL-6) LA K 445 2 5
(PCT)BIN N AR S HLAR SOEIRAS I B ELFRFR[4]. XEEFRFEANS 5 T R RN, 185 2 Mgt
I 7™ B IR O [5]. BFFT R W], hs-CRP A1 SAA 7E MPP (LAt B 2 s, HHshATiLE
TBITROR R IEAR[6]5 TL-6 /EA—ME R AT, 75 MPP LIl &9 T EZEA, LA
AT RESRS IE IN EECE AN R [7]. #e4h, PCT 1EA—FhBUR I A B IR Gubr 4, BIRTE MPP 1 RIEAH
PR, ARAES A B R B RE R 9 T B — e I PIOANEL 8] [RItk, ZRG 40 BIRTRARII S AL I
BRSBTS R, SR MPP (1297 g £ CEE ., RE O 0 Uikt 17— 484 1E
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MPP F R FHMME, A ZFRFREEE AT T Ab, TGRS RIE ST B B 22 I i AR T R 5
PEZEIR[9].

AW B @A MPP LIRS RIS V69T 3 KA 7 RITIMIE hs-CRP. SAA. IL-6 [ PCT /K,
7R IR EABAR I BN AS R AAFAE, IRk — PR 5697 ROR K TS IR DG PE o I8 X e 54 (R N 7y
Mr, BN MPP R LI SIS WT . o7 00Tk A T I W R AL B8 sk 2 (R A %

MEETZ ARG, AT R XAMURER T MPP 453, 6 A g A H A B G 50 b R IE bR &4
PO FHERHEME % . MaT, ABRVEHE NPUAFIN 2 108 H 5508, & FIE PR 250 O RO I PR S A= T
(B R HRAR[ 1070 B 2 S 5 T AE bR SRR HE VAN R &R, AT DU 0D A D BBt AE A, $EmiA
IR I AR T A . B2, AT IR SR hs-CRP. SAA. IL-6 M PCT J&IT R G IEIRE, JIoRiA
WA TR E, S MPP I AR BRE NGB AL Y.

ZE DTk, #RERIME hs-CRP. SAA. IL-6 & PCT 5 )LE MPP 1597 %R K TG AR, AU IE
WX ZIEFN R EIR R, B IETHIR RIS T A R OCEEIATT . I I B A i e A= Wb P A AL
FHLGRRE S, A58 MPP B LI BT . K ERAMAGIATT, Ieolas ) LN HUS ks
L BRST A X — R FEAMY B BB ARNME, 7L SR R A AR R A RS

2. ARFREF*
2.1. ARIR

WM H R EE O R ERE 2023 4 5 H~2025 4 1 H 120 4 MPP &) LIE AT %, WRIEIEIT
N3 N B (n = 90) A TE B4 (n = 30).

2.2. AAE

TEYRITHT VAIT 3 K 7 R=EAFTE] &5, 43 BRI i 4 2 ) LI id ) hs-CRP. SAA. IL-6 f& PCT /K
*Fo hs-CRP K He s bhtyZ Al s SAA KA BRI ey W Bl e v (ELISA) R s 1L-6 & PCT Kb K
TG g% Wi Al .
23. GrEAE

i SPSS 22.0 #ABATEIE AT, THEVIRIAIAME + WrEERR, AR LECRA « sk iy 2 5
M, AHME AT K Pearson FHC A%, P <0.05 NERA G HE L.

3. &%
3.1. FRIZBIFIEREERT R
LI 1,

3.2. [07& hs-CRP R KB B #E) L& Bh 2 32 [R A4 B 28 o B TR FFAE

MiGEEE C [N E H(hs-CRPYWEA— MG N, (EIES )L #E K ) LEE il 98 S A4 98 (MPP) i
HHRNRIH B ENREER . HABBRE R EEBAR, 10EBRR B IOERES N R GE T 5,
FCRVEAG O R BB R bR —. WFALR M, hs-CRP £ MPP LA IR IEACPEALEE =T
1B LE, HBEAE e S0 3SR URFE .

MEERHRTLLE Y, MPP & LIIEEAR hs-CRP /KPR 3 T IEH L#E, U HGE MPP )L, HERIEY
THBETIE KT 23 £iF. X2 53R hs-CRP 1] GE7E S Bt MPP J5i 15 ™ SR B 7 TH R A R NEGEE 1),
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Figure 1. Line chart of symptom improvement during drug treat-

ment

2 3 4 5 6
TRITITE(R)

B 1. ZaTT R R EIR E H Ik

Table 1. Comparison table of mean serum hs-CRP expression between normal children and children with pneumonia

1. EE/LESMAE/LIE hs-CRP FRiXHEXTEER

ik hs-CRP & (mg/L) bRt
1EH JLEE (n = 50) 0.8 0.2
MPP & JL(n = 120) 12.5 43
B25E MPP (n = 70) 9.2 3.1
HSE MPP (n = 50) 18.7 5.6

3.3. FEHIBEMER hs-CRP fIFRET S
i 2 FRTEARIF B M5 hs-CRP IR FFAK, 1XFh 22 5 0] DO 88 )L S7 SR ARG 98 BT Ab s 2R B, AT

PLEE P AR IRTT

hs-CRP/K
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Figure 2. Serum hs-CRP expression at different disease

stages

2. NEIFHIEMERILE hs-CRP Rk

34. RITBYE LM hs-CRP R
1BIT TCREH I hs-CRP ~F¥7/KF N 12.8 mg/L, TRITA RN 6.5mg/L, W#HZEREEP<0.01). [#
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FIRITIHERE, JRIT A A hs-CRP /KPR TR, ZIAYTES 3 RMEA 34 mg/L, 3 7 RifF—DkZE 1.8
mg/L: MHILZN, ¥6I7TCREA ) hs-CRP ZKCF NEEIREEEUDN, 5 3 KA 7 K531 9.2 mg/L #17.1 mg/L.
X hs-CRP KPR S 17 AR B DIAHE,  HARS s /K P T RETUR A VR IR UL (15 3).
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Figure 3. Changes in hs-CRP levels in the two groups during
treatment

3. ATTISFE R FLE hs-CRP 7K FaE1L

ME R LA S 2, 6774 AL hs-CRP /K 2 ELPGE T R RS, W06 77 Jo R R H
NN RIS R . X bR 1 ZE Rt — P RRIE T hs-CRP ACPAEVHAS 16T RN H RIS TEMM B . 1EAh, 8
LR B KR A AT B, 16T HT hs-CRP /K- 10 mg/L #)8 L, A ik 75% )% TR 7 eakdl, m
I A AU 20% 80 B LIERIX /Ko X —ILGRW], 1677 ATH hs-CRP 7K P AL HENS S OB )
FEERERE, IR TG ST ROR I EE S xR

3.5. hs-CRP T #5877 i

FEART ML hs-CRP K- 51677 BEREZ A AR AR, AHE SOl a8 M B Lig T ars 87 3 R 7
K hs-CRP 7K AAGE S, 457 1 H AT SN R TRIN B o S o B a2t AT F et P 4 ) S o A R 4
s BB T hs-CRP AR S H 58T BRI S (A] 4).
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Figure 4. Scatter plot and fitted curve of treatment time versus hs-CRP

level

4. JATTRE] 5 hs-CRP 7K AR = B R L& 2k

3.6. [;& hs-CRP 53877 K B B9 X BX
YRIT R4 2 4H hs-CRP HIME N 45.6 mg/L, TN B E T4 8.3 mg/L. &3 3 RIEITE, A
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BUH ) hs-CRP /K-FlVil T £ % 28.4 mg/L, M AAIER 56.7 mg/L. #E—LUMEIEIT 7 KGR,
AR hs-CRP /K488 N FE A 12.1 mg/L, H2IE 1R H Gl JoRH T hs-CRP /KA 4EFFLE 43.5 mg/L,
FA GORE SN ARG BN A X PRS2 R AEOR, hs-CRP /KPR AR RS S il v 97 1 72 v 98 E
RAEMBEERE, W7 SOt EESE L 2. El5).

Table 2. Changes in mean serum hs-CRP levels before and after treatment

2 2. JAYTHIFFIIE hs-CRP HETL

BT [71) £t B R (H(mg/L) TCAREH ) (mg/L) P
YBITHT 45.6 68.3 <0.001
HBIT 3 KE 28.4 56.7 <0.001
BIT 7RG 12.1 43.5 <0.001
80 - :
- [

— TR

hs-CRP7KF(mgL)
P N
(=] o
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(=]
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{BIT AT WIr3kn WITTRE
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Figure 5. Dynamic changes of serum hs-CRP during treat-
ment

5. SBITIS AR I1E hs-CRP Eh7AS L

EREERIEW], hs-CRP ATAEIRYT I FE IR FIREE 507 AR 2 I A 2ALH hs-CRP 7K1
FEIRYT IR LR 25 T R, HLBEE AT IOHEBERFSEFEA, Ol TIRHER . M, JoREH hs-CRP
HOPREAT TR, (HBARERERN, HIGZA TR, 3-8 RAE RN R RS 214 Rl . thsth,
YT A hs-CRP 7K1 HASALIE L AT VRN TG 7 ORI B 2R bR . 130, ¥697 3 KJA hs-CRP KPR
B 50%MIE L, BRZEURTH R, 1 FEEIEEA L 20%H0 8L 2 7T 4.

3.7. SAA 53897 i B9 KBk

FEPRHERFEER 1 A (SAA)S JLELIM 2 STIR R 26T SN RERTERS . AR IT BB SAA 7K
AN AL D IRAREAT M o XS ELIRITHT S 897 3 REIRIT 7 RI SAA JKF. BEFE AT IR E) (4
¥, HIRFEZEHTTRE, JUHRAERIT 7 KRG B FIK. X SAA KA Re 56y 7 3R E VIR R, HEA
F AR VAR TT SN AT R AR 7 71 -

SAA KPAEIRTTIERE T U MR A T g, HEAAGIRERE 51677 R VIR X —RpE
BAVEAl LB il 58 SRl R VG ST ORI LR 6« ST SAA 7P HIARAL ] A B T FL 491K
BNVAIT TR I, AT B R BER T 7 R (3 3. K 6).
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Figure 6. Comparison of SAA levels in each treatment stage

& 6. &ZIATTHEL SAA JKFESTEE

Table 3. Comparison of SAA levels in each treatment stage

2 3. ZIBTTMEL SAA KRR

TRITHIr B SAA {8 (mg/L) btk 22 P
YRITHT 120.5 15.3

HWIT 3R 80.2 12.6 <0.001

V8IT TR 40.8 9.4 <0.001

3.8. B %E-6 PCT Bt & 53677 R B A9 < Bk

NHE— AR A 3R -6 (IL-6) 5 F#45 3R IR (PCT) Ik S 48 b A2 T ) L3 i 58 S IR AT 2967 S Iz Hh 1) 2%
e, AT I by RS TR AR A T 25 S BUS B A LB RE V) o BRGHRFRTHR A
__IL6  PCT
IL-6,, PCT

A, TL-6max A1 PCTinax 73R ANFEA A IL-6 F1 PCT Hte KAE, F T35 it 47 3 — A2 DLV B X
Z5 . W PR AR EEAE ) LBCETRARE,  FRR AR TN = AT 0 HT

I MEE AT, v LD AT TR 5107 RN 2 A] & AR 3 00 HIUR RS 4 T

T PRSI, B0 R 2 TARRHE & (ROC)VEAL LTI AL fig. THEECES4EARH
i 2% N HAL(AUC), H-5 B i Fl IL-6 5% PCT I AUC BEAT ELE . 45 SR BoR, BEAHEHR I AUC 4 0.89,
B ET M IL-6 (AUC = 0.75)8% PCT (AUC = 0.72)I (I FNRLRE . 1% 2 B & TR AR A % 50 MR
AT IR S EN A . tAL, I G AR AR B BRME AT AL, B E R E A 1.1, HEE TR
ERT L1 B, FET TER BURNE N 85%, Rt 80%. %45 Rt — LIk | BK & TabrfE IR 58
B H R LE S ANME

4. FARB MR

RSEELX ) LB T 48 2SR AAR T 56 (MPP) IR T ISR 20T, ASHIE 70 R F 22 7638 48 11 U5 40 HT 7 VA
TRIAERL, M % O E T3 A IS B8 C RN R A (hs-CRP). M FEEE A A (SAA). AN E-6 (IL-6) &
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Figure 7. Relationship between combined indicators of
IL-6 and PCT and treatment response

7.1L-6 #1 PCT BX & B SIATT R LY X &

BEES R A (PCT) AT EH A AR RFAE, DA ST — S BAT B U ARy e Ve (O A 2R . BRI, il
R B AEMIRREMEIRITRT . J69T 3 RN T RIVEBIRN AR, 258 B LI R TG 45 R 34T Sit
AT, AT 226 HY S5 25 R a7 R I G B A R (4 7).

BRI ) SR R DA IR A S o, X I A S AE AR B KT AT AR R AR B, R R
B FR, R BRSPS 6T RO ORI A s fm, MBI [RGB
MR AR, RAFERINRRAS. IR L, SIAZTTEERIATE, DECEAEREH
MR BAR L Ry . A

P 1

N 1+ e’(ﬂo*ﬂlxhs»CRPJrﬂZXSaa+ﬁ3X[L-6+ﬂ4XPCT)
Hrp, P RIREJLIRIT AR, BUEEEN 0 2 15 Bo AE BT iy fos B3s Ba 73739 hs-CRP. SAA.

IL-6 X PCT MI[EJH £ %; Xhs-CRP, Xsaa, XL-6, XpcT 3527t b A Wbs SV bR AEALAE . %47
I S TR i e i N\ A B S SR [ AR OC R, TS BIRER T S RE IR 43 SR T (14 8).
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Figure 8. ROC curve of the prediction model based on
serum marker levels
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Figure 9. Comparison of absolute values of regression coefficients of
various biomarkers

9. BEMIREYEIRKEIMELR

IE BRI, AR T AT SR ST F TN, BENE AT RATAG MPP LY
69T N S FE R o X B R A DO IR PSR IR TR A RAE, Iyt — DI ia T T R BEE
TR, NEIE R AR FIBIE T RERIL, 2] 7 LU ROC i E (K 10):

1
0.8
& 06|
=
#H o4}
=
o
02, AUC=d
- ROC #h%k
> 1 | 1 1
% 0.2 0.4 0.6 0.8 1

B FH %22 (FPR)

Figure 10. Schematic diagram of ROC curve
10. ROC HiZkREE

5. i1ig

5 LB (g BT, 5 2 S JEAA S 28 (PP Ay — iy LI ek (X SR A A 4 26780, )L 28 O BERA B T
SER11]. RAETUA HATT FBAE— R AR, (BT 2008 TS T4 TR B = 4 57
kA bR, KR T I PR LR A S 0 FEE 1 MR W R A AL T8 7 7 RIS [12] IE4ER, BB
WIRRETT RN, (S C SR (hs-CRP). JEMBEE I A (SAA). (A7 -6 (IL-6) K 445 2 Ji
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(PCT)ZHE bR 7R G PRS2 W7 R B P (1 1 FH 200 52 I B o Gx b ) AN BB S S il 98 i S 8 PR R P
T B ) 7 AR R RS S DA SR 13]. Rk, FRBEIX L IME 36455 JLE MPP 1697 R K il5
ZIRIOREE, RETAAGTRTT 7 8 B MR YT 83 LS TN 5 A B B B I R S AT B e I8
I IMIE hs-CRP. SAA. IL-6 & PCT /K5 JL 3 MPP 1697 R0 Je T (AR, NI AR R AL B Ak
BT ARAE, MG B LR TG &, ke S R AL 2 (R 6 di .

WAEVEMERE, RAEFTAE MPP IRAE KBRSy 7 EZ M E[13]. hs-CRP
SAA TE NSV R N 1, FHKSF RN AL A RS S B LA IR e i) BT s B, e R AR IR AT A A
BRI BURME[14]0 177 IL-6 TE N —FP OB R ¥, AMUS 5T %% R HIHEE, EE MPP &)L
PRI RIUH B2 T a3, 3o AT e 5550 I 1 B R B 25 UIAH G151 b4k, PCT AE Jy 4t b ik e i) =
AW, HAE MPP Hp (1R IARE A AN R T SR A0 1 M fili 58, AEE BORER 9] P (R RE Sl 5 T v R B
B, R HAE X 50 FRE -5 S 1 7 TR B AV TEANMEL16]. TFFUR BT, AR 2 Fh 28 0E K7 BE% &l 25 42
EZWIREE, FFAMEIR ST 7 RIHE RIS (17]. FIan, @i I ML hs-CRP. SAA. IL-6 ¢ PCT
M BhASAR A, AT DA A b Dk 0 3k i STy T AR, AT BT R VR T SR, R G AN 06 B 24 4 4
B T 18]0 IRATRITIX e bR AR AR A 2 3L 5 ¥R 97 RO AN TS I OCEE, AMUH B T#878 MPP (1)
AL, IERE G PR SR TR AL R R

AWFFCIRIE RS T LIS B C )M 1 (hs-CRP) JEMFEE T A (SAA). P 5-6 (IL-6) M [R45 %
JE(PCT)TE ) L2 il 98 S JEAR Ml 98 (MPP)R YT I B BB AL, H8R T S H80s 51697 RBLIIA S . BFFT
FW, R MEREDAEER BRI LI SRAS, TR 1R YT ROR & TS R 23 1 R AN
B o I8 A RS TE R R BRI, YR YT T O R4 LI hs-CRP. SAA. 1L-6 [ PCT /K-35
FERTAMA, HIXEIRRIERTT 3 R 7 RGH FREEE MR T A8, RPHSHITRNAFE
)RRk BeAk, SAA I IL-6 76 F AR B PUis A0 N Tl vy 7 RO FE A T B 24K, 177 hs-CRP A1 PCT
WUVTE K IR RO Aty w22 B0 5 v PR U R S

MEFEARIIVE K, hs-CRP 1E N MIAR N E A, FEIRITHIHXT 2OREFE B VPG B A R L,
B AR R K. ML Z R, SAA RN TR TN R %, HESEB A FEfth X
WIRIT R, JUHAE X A 3RRE 5 S A R DL R . IL-6 1EN—FR R H 7, FHUK P B %
ST LA g% SR SR BE[19],  FAEVRTT IR R MK P RIA A SR 16T R AME R E A R .
PCT T R FLE 20 1 B o (R S PRI, RO W45 B G XU (1) B L S Fa A [20] EAER IR, %
Fabn 2 BIFAEISLAE R, TR AR LG ERISEIAAIT RO VEAS IR HERATE[21]. 140, hs-CRP 5 SAA 1)
T R FT 45 2 LS T R U, T IL-6 5 PCT 45 & A B TR 5 30 H 2 R AN B

L LFTik, IS hs-CRP. SAA. IL-6 & PCT /KF5)LE MPP iGI7 R M VIA G, S FRFsTEAFBY
BRI 00 HARSIAR . AR AR 7T B — PR R Z AR A R I R AR SR, DASR S HAE I IR

JFH H 3R
B B

A FFAFRE A IRIE AR BE R R AR BES . 2024-LLPJ-005).
SE ik

(1] bRy, A8mes, KR, . JLEHAR Ml 28 SO AR 5 S Ak B A SOV RITRIM R R[], P ILBHRE,
2024, 62(9): 861-866.

2] M58, BAERE, IR FET &SRk DNA FIANE tn S8R F6bn # 1 JL 2 i 28 BRI ¢ FUR 1P AR AL D], A
B2, 2024, 39(6): 568-572.
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