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Correlation of hypoproteinemia with C-reactive protein and procalcitonin in children
with sepsis
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Abstract: Objective To investigate the correlation of hypoproteinemia with inflammation parameters C-reactive
protein (CRP), procalcitonin ( PCT) and WBC in children with sepsis. Methods Seventy-three children with sepsis
(including 22 severe sepsis) and 40 non-sepsis children ( control group) were enrolled. Serum albumin levels were
measured on admission. Based on the level of serum albumin, 73 cases of sepsis were classified into three groups: mild
hypoproteinemia, severe hypoproteinemia and normal albumin. Blood CRP, PCT and WBC levels were compared in the
three groups. The correlation of CRP, PCT and WBC with serum albumin level was evaluated. Results Serum albumin
levels in the sepsis groups ( severe or non-severe) were significantly lower than those in the control group (P <0.05), and
the severe sepsis group showed more decreased albumin levels compared with the non-severe sepsis group (P <0.05).
Blood CRP, PCT and WBC levels in the mild hypoproteinemia group were higher than those in the normal albumin group
(P<0.05), and the severe hypoproteinemia group showed more increased blood CRP, PCT and WBC levels compared
with the mild hypoproteinemia group (P <0.05). The incidence of multiple organ failure in the severe hypoproteinemia
group was significantly higher than that in the normal albumin group (P <0.05). Serum albumin levels were negatively
correlated with blood CRP, PCT and WBC levels. Conclusions Serum albumin levels decrease in children with sepsis,
and the more serious the illness, the lower serum albumin levels, resulting in a worse prognosis. CRP, PCT and WBC are
negatively correlated to serum albumin levels in children with sepsis.

[ Chin J Contemp Pediatr, 2010, 12 (11) ;870 —873 ]

Key words: Sepsis; Hypoproteinemia; Procalcitonin; C-reactive protein; Child

MEHESE (sepsis) ARG RIS B RN 1 300 J7 ) % % A M fg A" o 1L 35 i 45 26 D
CEGAE" AT NERS I REB I P B e i . ME#E (procaleitonin, PCT) BB H B B USRI E AT
I S T SR Pl P9 TR G R B BB TR S TCU SRV M AE S WA 457, L PCT J& CRP 212
JIFTETIG ) B2l R — o Bty e AR AR AT A ST ARE (O R U AR . kR R R 2

[ s H 612010 - 03 - 065 [ &[] F 112010 - 04 - 04
(VR A JWEVTAE , %, Wi, R

- 870 -



FI2EE 11
2010 4= 11 H

8 % K OLA A

Chin J Contemp Pediatr

Vol. 12 No. 11
Nov. 2010

BURR BEAN SRR 3 ILAE , {EOXE G n] B8 & BIL Al 4
IE D A E A EGHR E A A5 B E B
G-I R R A5 B O SR T
VFZ RS E IR IRDL RAF I 8 B e R s )G 3 ~
5d N, FEEWREE T FF 10 ~20 g/L, 1M 1 15 F 2 H
-2 17 AR ME Sl B R s
AR R R PR T R DRI, ASBIE S
JHRTEAE SRR SAE FE AR R B IR E AR, 7
P I H AR B ACF AR, TR REAE £ L
AIREE FUAE S SRATIR BRI OGN , R ik ape UL
AR 9 AT P AT BEATLAR S A Ayl PR Al

1 ®WH5F*

1.1 %K HE

I 4 2008 4E 8 H T 2009 4E 2 H A fE TR B
PICU HIF4& M BRAT S WibrvE " 58L 73 9 (Horh 4%
BT MRS WIAR 1 R 22 1)), H BL A ™
FERRAATAL (n =22) AN EMHAELL (n =51) ,3F
e 4 R 1 PICU {3: B 1) 6 705 e 75455 7L 40 51
Ve IR, P e BRAT 4L 3 14 3], 4 8 3], 4F:
B2 AE3 Y ESs AL, RS IEmRR S 6, 1k
TR 48 2 191, YL PR AR 5 4 451, A i 48 3 491,
FERER S I PRI B L5 A AE 3 i, TS 2 B9, T
SE M98 358005 1491, I IfLRE 1 461, B A SEL B 1) s A
J5 14, 22 b g 13 46, SE T 3 i, iR A
6 fil, A pkERAE UL, B 35 1, 4 16 ], 4R
B1HAZE %, 1 % 11 A, &A% 29
], R PER 8 S ], TR M 48 I 58 KA WERT 5
1], A et B B 28 3 491], IR VLR 58 4 431, W I 3
1], 2Pk S ZE A AE 0], T I AR O 2 v I
MEEAAE 1 i, 51 Gl FE G711 6, 5ET 1 4,
IREE IR AT 39 . XPIRGLrR, 5 27 (], 4 13 4], 4F
W1 HZES T H ,F2.5 B b i 24
1] FEREE ST 4 B, ACBHERR T3 1 ], 6 7k A
R4 B, Bk ELE R KL Bez 1, 2 h g 2
1], P A 1 4], ik T RE IR EL 1 491, G Y5 1 ol
JALTE 1 i, 40 B FEIRIT 4 i, SET 1
1], G SE A A 35 191, SRR 4 B Mk B I IR

73 e TR S L P 0L 1 R KT B AR
Rt EPIER AL >35 ¢/L) (19 fi]) , AR
R FAEZ (30 ~35 g/L) (25 i) , T IR 4R (4 LA
41( <30 g/L) (29 i) o
1.2 FREBELWIRA

eFFAE S WibR e (1) iR > 38. 5°C 5

<36C; (2)FH0R > [F4FER A IERE 2 S B E,
5 <1 B LE, Lt 52, 0% < [RAE I 2 IE W {56
10 [z (3) FRYMPIRATAR > [A4E I IEHH 2 S
PLE, 3 S i s LGE <5 (4) WBC T el
Bl R R MR 4 B > 0. 10, 34 20 B R A IE
o T M AEAE BV M EEAE 0T 4% B DI RE RS, 1K 7
SE R AR BA TSI —4 0 A D RERE AT
SRR E B LA AR 2 DU 24 E T RE RS
1.3 ®KilAFE

FIrAT B LITEARE 30 min PYRAE K I KA o
>R P2 5 2 [ AH B2 D V6 7 ILTE PCT /K-, R
FHEC DN CRP 7K, [ S: I00 1fL 3 5 28 5 7K A
WBC 14k, M4 SCHkKs PCT K40 A PUgk: <0.5,
0.5 ~,2~,=10 ng/mL, PCT =0. 5 ng/mL >} [H
‘@[12] N
1.4 GZitZESH

I 20 W T SPSS 13..0 et B kA T4k
P BT, T GORH AR £ ARUEZE (x 25) FR, ZH
i) B3R 7 2250 M, Z 4 IR I L8R A SNK 12
g, THECFRL R F X K56, A DG 4 MR T S
HUFN Pearson #HCA3HT 7%, P <0.05 22 R A 401t
PR,
2 #HR
2.1 FERSEGEEERSEARIRANMDE
HERKE

R REAE (AR ™ E I EEAE 4 SO0 BRZH AR L
HHEHWRETH 29 £6 .32 £7 36 5 ¢/L,3 4
] LA 22 A Ge it 8 L (F =10.581,P <0.001)
v R e 2 AR R R 2 AR K
R T X R ™ H R R 4 A T A ™ e
ZEFAGI R (P <0.05)

P R AR 2H AR AR A Y B AR AR
1 IIAE A8 L GB35 5 T X RRZH (P <0.05) ,3 (] L
BREFAGIEE L () =14.304, P =0.006) ,{H
J R A S AR A AL ) M A 2E R e T
Y (y' =0.446,P =0.800), WFE 1,

WEEEAE B LA AT F 33% ,FET- 3 5. 5% , W B2
KRR 5% FETR 2.5% , Y I 118 K5
BILHBUS BTG o
2.2 AEMEEEBKFEEREILPCT £

S HE AR A L, EEARE 1 MAE PCT &4
HA B PCT > 2 ng/mL 5 17 #5(17/29) ,PCT & &
HHEFKFRTAAK(r = -0.290,P <0.05) (% 2),

- 871 -



55 12 4545 11 4] P E SRR E Vol. 12 No. 11
2010 4= 11 H Chin J Contemp Pediatr Nov. 2010

1 FERSE GEERSEERMBEANNLES  AE, HFE LS EE DL EN 17 4SS RS

ZAKE (M0)] LSRN I AP0 A, DR T 16 R 380 3 S 1 b £ 7

oy ———WHOEAGL) AL, (BB R, e LR

o Bl 20 22(55) 14(35) 4(10) W HEARAR I ILAE 54 1] (74% ) , H™ 8 Mk BE 0 2

FFEREE S 14(28) 18(35) 19G37)* F A K3l ™ B e e 20 of R AH B B FAIG, 3

EEMAEE 22 5(23) 7(32) 10(45)° . . o N
X 7.87 9.18 10.67 TR AR W TR, HE R AR

Pl 0.049 0. 008 0.023 2 AV E I Re i 1Y R A BEOE R R H 4 Y] By

a: 55X R4 A, P <0.05

®2 AEABEAKFEHRSEZILPCT ZELE
[#(%) ]

W . PCT(ng/mL)
PRSP () B 0050 2210 10
>3 19 11(s8) 3(16) 2(10) 3(16)
30 ~35 25 7(28) 5(20) 7(28) 6(24)
<30 29 5(17) 7(24)  8(28) 9(31)

2.3 AEMmMFEAZEAKFEEILE CRP & WBC KF

i B AE 8 LAS [R] L3 F18E /K1 3 4] CRP
J WBC W 2R A% E L (P <0.05), &
B AAREARER 1 ME 4L CRP  WBC /KEW B FHE
FIIE R 20, o I AR (e 4 s TR E A
MAEL (P <0.05) . W33, FEMAKT-S CRP £
F(r = —0.350,P =0.002) , 5 WBC JREFAME(r =
~0.503,P =0.000) .

*®3 FAABEQKFERSZIESRIL CRP 1 WBC %

L ANEET)
HEAKFE(eL)  fil% WBC( x10°/L)  CRP(mg/L)
>35 19 7.4+1.3 514
30 ~35 25 11.8 +1.2° 17 +4°
<30 29 15.7«1.1% 30 +4%0

a: HEEAERA( >35 /L) lWE, P<0.05; b: 5HEA
30 ~35 g/L 4 4, P <0.01
24 AEMFEEEBKFBRILMAERINERITRZ
RER

HEMEOAGIH Z AT DEEZE 18 1]

(18/29) , Fr AR K B D RE B (1 1 500301 2 2
241,347 51,4 43 iS5 A~ 4 1,6 A2 i, PR
REBLAGIHZ AT HRERIBIL 11 Fi(11/25) , 7
AE2 A2 61,3 43 4,4 43 1,5 4> 3 i, IEH R
HAGHZHEHREERIL 6 41(6/19) , /R EEK
R IMUAE A M e D RETEIB 1Y K AR R A H IR
HIHBIE R (P <0.05) o Jeane LKA i Yi6e
BEfT 28 1 (40% ) , X HRAL S 41 (12% ) , 22 A Beit
FHEN(P<0.05),

AN

3 e

i

R E 2 B MLAE s ) ™ A A R A5 S T

15 BN R AR I E S e 1 T SR R R
TG 2 — A, A KRR, TG 22, 53
kAR — B M AR AR AR SR R
TR, TG AR . AT seHE g R ek
JE4F T 10 /L, BULRGIESR [T} 89% 1,

I PR = A B 22 I w0 S5 3 1 A 300 o BTG
B AE , (T RE i A8 2 L OIS 2 IRE 9 &
AN H AT AR TR, 2 E RS O NI R
H G AR 0/, £ s B 2 W 1S . ST
B PA R 2R RO i 40 L S5 =1 5 o 4 = A
JERFE R~ (IL-1 | IL-6 45 48 40 i/ 7 4t i,
ALPP A A mRNA Rk, e &3 8008 & A
iE A AR B I e AR A
W S PR 2 i, ZE e 4T T T ARIE A
SEAS W S WP NS B = Nl B TR 292 3
AR W WG, A AR (V) WS T2
o PERTERBRGLSAE TS, M3 8 M 48 P 3 i
AN AT AR S, AR 1 %) A3 A e, o
B, AN, B EEAN ER SHE RN A
5, Spiess 2 i L BRIC A B E R ERBE ST 4S
U] 2B IAVE R R R E R E AR
TR S ~ 11 d, 55 0 17 d M2 dtim, H
TR E I Z FAR G A& AUy
4.6 ~7.3 d, MifdEExs A 11.0 d,

A ZH GO R, MeREAE (LB BRI A
AR TR, MerEie L S0 IR B LI,
AR B (U IE 1) & AR ST R ERAGRITFE
SCHTE B R ARE #E, HMCREAE ) RAE IR b
CRP .PCT \WBC 5 [ & F1 /K- 2 7 AH ¢, HEARE
FILSE 4 CRP (PCT \WBC 51 F 52 BE AL & 1 A 21
KAEH P AL, R R 8 1% A8 KOF
%o $R7RMREEE L& AR A & O e i R R B 5
DL A S0, v A nl RE 7 R S SR
FAEA IR R, (50 6 20 0 45 3 A M3 o, 1L 3 2K
B IR A ML Sh , H AT B 1 18 R BRI 18
EERG I, R I E B AWM IE S, T3
R AR K o Fleck 25 A fE TG ATE %
Ji& Ry 4 B AR E SN B/ N P, B 4 A PN A AR

- 872 -



FI2EE 11
2010 4= 11 H

T E S RIS &
Chin J Contemp Pediatr

Vol. 12 No. 11
Nov. 2010

&% 2 W B RE AT B F- 300% .

AR ARG A E A BRI — P FERE R
S E BT E , BN TENG IR B &L, &
H R E N 5 | R IR 1 IRUAE BU pR s 55
FE S5 | A B O R IR T 20 o/L A 0 Ak
A8 SRR e T ik 8 o/ o e R %% BLTE 46
SEIRYL IF , JohRE IR BB R F (TL-1 TL-6 465 448 i [ - ¢
TN, W B B, B 3 S PR, SR A &
%o Klar 271 X598 M i 48 £k A (R 2 P I 2L
P o-1-AT 43 WA i T8 25 26 (9 25 11, % L 46 26
JL o-1-AT 53 3pBH 380 A 535 % 30 E 20 i 2
SR TR 1 E M Twasa 4581 BF5E
R I T R T T e E R G, TS i T 4 A Y
SR I A A , AT B 2 1 M 2k
ATFSE K B AT 2L W Th RE B 5 % A 2R 40%
(28/73) e AE e 4 L 12% (5/40) W] 44 5.,
PRI, R AE B LAY 8 25 25388 0 AT e R ARAE SRk it
[ TE BRI, S PN, BRI R &2

TER Mg A& E R 17 d, i A& A
AN AE SIS ] A P S ARG, R T s A 3 22090 I
T R R ARG SEE BT . e 2 R FUUE N
B FAGHFR R ARG PR T B J5 30 SCHR B3 77 1L 375 1
HEAVREE S R AL R A BV LR, B
I 1 B P IRE T AR A8 A S AR T 46 i — >k
TSGR AR [ I R AR A R
— AN URRAE . PRI, % T IR AR 8 ) LR 30T 1
W AR, TR AR AT RERLE A T
B ™ AR B S8 R o T AW R AR
BRI B RF T REEAR BIIEMERNIIR . HANIT
I PR b3 AT £ LA K 1 09 5 A S
BREGARICNE , M I HE I R P 5 SR 2 1 LA
ATRERLE, T /K7 F RS0 A 7 T4
J5 HE— 25 TR AT FIBFSE

(& % X ]

[1] American Heart Association. 2005 American Heart Association( AHA)
Guidelines for cardiopulmonary resuscitation (CPR) and emergency
cardiovascular care( ECC)of pediatrics and neonatal patients: pediat-
ric advanced life support [ J ]. Pediatrics, 2006, 117 (5): el005-
el028.

B WA, MREEAE S AN [T] . BEEALEA, 2008, 14
(2):277-279.

BEET, WRUKI). MTRAE S Z A B OURER R SRR AR T]. Ak
fpkEEARE, 2003, 12(10) ; 653.

Olaciregui I, Herndndez U, Munoz JA, Emparanza JI, Landa JJ.
Markers that predict serious bacterial infection in infants under 3
months of age presenting with fever of unknown origin[ J]. Arch

Dis Child, 2009, 94(7) : 501-505.

[5]

(6]

[10]

[11]

[12]
[13]

[14]

[15]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

- 873 -

Venkatesh B, Kennedy P, Kruger PS, Looke D, Jones M, Hall J,
et al. Changes in serum procalcitonin and C-reactive protein fol-
lowing antimicrobial therapy as a guide to antibiotic duration in the
critically ill; a prospective evaluation [ J ]. Anaesth Intensive
Care, 2009, 37(1) : 20-26.

Simon P, Milbrandt EB, Emlet LL. Procalcitonin-guided antibiot-
ics in severe sepsis[ J]. Crit Care, 2008, 12(6) : 309.
Nakamura A, Wada H, Ikejiri M, Hatada T, Sakurai H, Matsus-
hima Y, et al. Efficacy of procalcitonin in the early diagnosis of
bacterial infections in a critical care unit[ J]. Shock, 2009, 31
(6): 586-591.

Castelli GP, Pognani C, Cita M, Stuani A, Sgarbi L, Paladini R.
Procalcitonin, C-reactive protein, white blood cells and SOFA
score in ICU: diagnosis and monitoring of sepsis[ J]. Minerva
Anestesiol , 2006, 72(1-2) : 69-80.

Moshage HJ, Janssen JA, Franssen JH, Hafkenscheid JC, Yap
SH. Study of the molecular mechanism of decreased live synthesis
of album in inflammation[ J]. J Clin Invest, 1987, 79(6) ; 1635-
1641.

HAEBE oy LR A Aol PR 2 28y 2 LR
PR LR i 2 s UBHE G M AR e (IR
T0) BT T &) Th AR LR 2006, 44(8) = 596-598.
Prais D, Kuzmenko E, Amir J, Harel L. Association of hypoalbu-
minemia with the presence and size of pleural effusion in children
with pneumonia[ J]. Pediatrics, 2008,121(3) : 533-538.

Casado Flores J, Blanco Quirés A. Procalcitionin. A new marker
for bacterial infection[ J]. An Esp Pediatr, 2001, 54(1) ; 69-73.
JRIAR AT AR 19 10 AE X 42 B JEAE S5 L 25 A AE S8 35 TS 1) 52 0
[J]. W& EEZy, 2008, 48(34) : 98-99.

Castelli GP, Pognani C, Cita M, Stuani A, Sgarbi L, Paladini R.
Procalcitonin, C-reactive protein, white blood cells and SOFA
score in ICU: diagnosis and monitoring of sepsis[ J]. Minerva
Anestesiol, 2006, 72(1-2) : 69- 80.

Vincent JL., Dubois MJ, Navickis RJ, Wilkes MM. Hypoalbumin-
emia in acute illness: is there a rationale for intervention a meta-
analysis of cohort studies and controlled trials [ J].
2003, 237(3) : 319-334.
EHH, SR, 2T BN T ATER IR A ks
M AL TS L] b fE J 2 B R, 2004,16 (10)
626-628.

ZRYES), FHR, AR, WRAE L, P B, L R AR
ML A A AR A S 1 2 RS LT ] R AR AN R ARG,
2003, 41(6) : 423-426.

Spiess A, Mikalunas V, Carlson S, Zimmer M, Craig RM. Albu-
min kinetics in hypoalbuminemic patients receiving total parenteral
nutration[ J]. JPEN J Parenteral Enteral Nutr, 1996, 20 (6) :
424-428.

Fleck A, Raines G, Hawker I, Trotter J, Wallace PI, Ledingham

IM, et al. Increased vascular permeability: a major cause of hy-

Ann Surg,

poalbuminaemia in disease and injury [ J]. Lancet, 1985, 1
(8432) . 781-784.

Yazici Y, Erkan D, Levine DM, Parker TS, Lockshin MD. Pro-
tein-losing enteropathy in systemic lupus erythematosus; report of a
severe, persistent case and review of pathophysiology[ J]. Lupus,
2002, 11(2): 119-123.

Klar A, Shoseyov D, Berkun Y, Brand A, Braun J, Shazberg G, et
al. Intestinal protein loss and hypoalbuminemia in children with pneu-
monia[ J|. J Pediatr Gastroenterol Nutr, 2003, 37(2) :120-123.
Megged O, Schlesinger Y. Cytomegalovirus-associated protein-los-
ing gastropathy in childhood[ J]. Eur J Pediatr, 2008, 167(11) ;
1217-1220.

Iwasa T, Matsubayashi N. Protein-loosing enteropathy associated
with rotavirus infection in an infant[ J]. World J Gastroenterol ,

2008, 14(10) ; 1630-1632.
(AR F

i)





