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Urine Procalcitonin Level in the Diabetes Mellitus Patients with

Urinary Tract Infection and Its Clinical Significance*
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ABSTRACT Objective: To investigate the urine procalcitonin (PCT) level in the diabetes mellitus patients with urinary tract
infection and its clinical significance. Methods: A total of 78 diabetes mellitus patients who hospitalized in the Department of
Endocrinology and Metabolic Diseases of the Fifth Affiliated Hospital of Sun Yat-Sen University from August 2017 to December 2018
were enrolled in this study. 39 patients with positive of midstream urine culture were divided into observation group, while another 39
patients that without urinary tract infection were divided into control group. Compared the clinical record and examination results
between both groups. Urine samples of both groups were collected, and in observation group were collected twice, which were before
and after antibiotics treatment. Enzyme-linked immunosorbent assay (ELISA) was used for measuring concentration of PCT in urine. The
urine PCT level of the observation group and the control group, and the observation group before and after treatment were compared.
Analyzed the clinical value of urine PCT level in the diabetes mellitus with urinary tract infection. Results: The level of urine PCT of
observation group was significantly higher than that in control group (P<0.05), whose median of PCT was 0.030 (0.025, 0.039) ng/mL
and 0.017 (0.011, 0.021) ng/mL, respectively. There was no significant difference in level of urine PCT between symptomatic urinary
tract infection and asymptomatic bacteriuria (ABU) in the observation group (P>0.05), but they were significantly higher than that in
control group (P<0.05). The level of urine PCT in observation group was 0.031 (0.025, 0.040) ng/mL after treatment, however, there was
no significant difference between before and after treatment (P>0.05). The sensitivity, specificity, positive predictive value and negative
predictive value of urine PCT for diagnosing diabetes mellitus patients with urinary tract infection were 82.05 %, 79.49 %, 80.00 %,
81.58 %, respectively, and the area under the ROC curve was 0.81 (95 % CI was 0.71-0.89, P<0.0001). Conclusions: Urine PCT level has
certain diagnostic reference value for diabetes mellitus with urinary tract infection, but the evaluation value of antibiotic efficacy needs
further study.
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Table 1 Comparison of the clinical record between two groups [M (P25, P75)]
Clinical record Control group (n=39) Observation group (n=39) xIZ P
Gender [n (%)] Male 2 (5.13%) 2 (5.13%) 0.000 1.000
Female 37 (94.87%) 37 (94.87%)
Age [( s), years] 59.03+ 11.77 63.54% 10.65 -1.776 0.080
Blood leukocyte ( 10°/L) 5.32 (4.72, 6.93) 6.42 (5.70,7.45) 2304 0.021
Blood neutrophils ( 10%L) 3.03 (2.53,4.33) 3.79 (3.01, 4.85) -2.389 0.017
Glycosylated hemoglobin (%) 7.70 (7.00, 9.30) 9.10 (7.3, 11.25) -1.887 0.059
Serum urea (mmol/L) 5.10 (4.40, 6.30) 5.60 (4.70, 6.70) -1.733 0.083
Serum creatinine (wmol/L) 52.00 (46.00, 61.00) 60.00 (48.00, 75.00) -1.835 0.067
Serum glutamic-pyruvic transaminase 17.00 (14.00, 27.00) 17.00 (12.00, 26.00) -0.635 0.525
(UIL)
Serum glutamic-oxaloacetic 20.00 (17.00, 27.00) 20.00 (15.00, 26.00) -1.097 0273
transaminase (U/L)
Urine bacterial count (per uL) 45.40(11.20, 173.10) 8463.80 (1384.40, 17698.20) -6.751 0.000
Urine leukocyte count (per L) 7.80 (2.40, 18.30) 188.20 (83.60, 604.60) -7.330 0.000
Urine erythrocyte count (per wL) 4.30 (2.00, 11.10) 9.50 (4.55, 21.50) -2.943 0.003

Positive of serum procalcitonin [n (%)] - 1(2.56) - -
ABU [n (%)] - 31(79.49) - -
% 2 MBAHRREFEH & EL B [n(%)] ~ 0,05+
Table 2 Percentage of bacterial species in the observation group [n (%)] E
Bacterial species n Percentage g 0.04 :
Escherichia coli 27 69.23 % 0.031
Streptococcus 4 10.26 ; 0.02- T
agalactiae (group B) %‘ ’
Klebsiella pneumoniae 4 10.26 ] 0.01-
Serratia marcescens 1 2.56 é
Stap hylococcus : 556 e C‘nm:rn}. ynu;lu Observation group
intermedia ' a. Comparison of urine PCT level between control
Proteus mirabilis 1 2.56 o servin gy L EAAD
Enterococcus faecalis 1 2.56 3 e
2 0.04- R
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B IR IR B S AE IR 2 63 % e E B 2 T B¢,
A FEPR BRI R R A 79.49 %%y ABU, BRAE—WAFSEt
S ARTERE R £ R, O PR I IER G bR A PR 3555 B 1k SR B 1 7
TARBEERYSERE , H ABU SA AER IR BRI n] 515 %

Befors ur'umuu
b. Comparison of urine PCT level between before
and after treatment in observation group (P=0.05)
| & 4BFR% PCT K EHLLE:

Fig.1 Comparison of the urine PCT levels between different groups
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®IWMBANBAFERKRBEHLS ABU KRR PCT ELE[M (P25, P75), ng/mL]
Table 3 Comparison of the urine PCT level between control group, symptomatic urinary tract infection and ABU

in observation group [M (P25, P75), ng/mL]

Groups n Urine PCT
Control group 39 0.017(0.011,0.021)
Observation group symptomatic urinary tract infection 8 0.028 (0.020,0.049)**
ABU 31 0.031 (0.026,0.037)*
F 22.895
P 0.000

Note: Compared with control group, * P<0.05; compared with ABU,” P>0.05.

100F Agea under the ROC corve 081
935 %l 0.71-0 B9 (P=<0.0001)
80 Youden index 0,62
= Cut-off value 0.022 ng'mL
r'=: 60 sensitivity E2.05 %
'E specificiny 7940 %
& 40 positrve precictve value 80000 26
negatsve predictive value 81 58 %o
20F
0

0 20 40 60 &0 100
100-Speciticity
2 FR& PCT 7K T X HEPR 75 & FF PR BR RRSREIS BTN B K ROC BHZ T
Fig.2 Diagnostic value of urine PCT level for the diabetes mellitus with

urinary tract infection under the ROC curve

x4 MERARME R E A FRAHM SR PCT 7k F B X IES
Table 4 Correlative analysis of urine bacteria, urine leukocyte, urine

erythrocyte and urinary PCT level in the observation group

Urine
Index Urine bacteria  Urine leukocyte
erythrocyte
r -0.073 0.295 0.009
P 0.660 0.068 0.958

R 45 2 i (PCT) S R 45 R (W RTIRZR 11, J2 T 116 R SE R
BRICL I —Fh TG R TG PR Z K, R 515 50 T AR IR C 41
JL A3 WA i, BRI 537 BN B R R E RS L R R
A1, RS B 20 R A EAA A0 G, BT . A 1 2 2 A bk B 40 S
SIS 5 A P, Assicot FEPYE YR HGE ML HH AN
JERYLF I PCT W BE T, HLTH i R S IR R B i L o B
Ja RAEEFFFEARIESE S L RAZA, HHT PCT &2 Mgl b i e
LT T EHE bR Z — 22, X SRl ARk ol SRRy, Bk
Kl i3 PCT &b, [FIR HEA TR YL A AH 41 20k 4k ) PCT
(R B T3 — 20 R W AR e AR Mot S R A
IT o AHSCAIF ST TE 20 P AL 56 LA R A0 T P i 546, LA 7 14
K 5 A PCT WA — 2 WS, sLoh, A HiE R
T A ) s FEOR e I B PCT W B A B T 4 o SR e e it
Frs RO R Fii ) 200 PR TR e WL B 05 156 S PP 7 48, T R S R
BRI ]P0,

AHIFFE S R s WML ZH 1ML 35 PCT BHERAUA 2.56 %, %
HH 20 K 22 5075 91 DR 6 I e P A PO R 3 R B M ¥ PCT T
o ZTURFFEARGE =2 A IR IR R I i PCT BA & 7

PEIRIZFEAR PTVE R IR ZR IR G2 W AU FE A, JUHT T 5
JERYY e RE INUAE 5 A IS (A B R A, B ™
TN R, AR P AN LI 40 R 58 (R R A R
S bk U 200 ) 52 30 240 TR PN 7 R ORT (80 S PR R T 4
WA HE PCT, A5 R A L3 PCT T, AWFger, Mg
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52T SR s B R R e S I PCT W B A5, B4k, 5
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975 TR S PN 7 20 L A B 03 PCT 45— R 471 J i 9 JE J2 1o
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AULATGE o LM, AT AH M A s S o IR AN R 4
JiL PRETARAI 5 PR PCT /K- AR PEMSE , R R = M8 bR
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0.022 ng/mL, H i} i Jo 3 38 A5 BRI A ERY JRI PCT 1E
WAHE RIS 2SR A S5 M EN T — L K EF
Fi LA REIR IR B . ABU BYIRIE PCT 43 1) 5 5% BR 25 A
RS, MWEHARERIR Y S ABU BRI
PCT Z Al tb 22 F RG240 X, RBZIRARR AT SR PR
B 5 ABU 2B ETC 22 5 o b4, MBS P A IR HT S5
VRITIE YR PCT /K ICH W22 5, R WIR FZ 6 b M Dot
HARITROEHA L X ATRERR S FHUERITREARE , R
JAERSEAGNR , TSR PCT WAL T K, 1
itk — L IRABIGE

LE Lk, B PCT 7 B Fi2 Wbl iR & I PR i ik e, 1
R ATAT R M, FA e AR SR v . R R T
FEH 3T 0] BEA PRI 0 B TR T IR B R G ek A
RIS N 2425 FRFR VA PCT A5, RESE R J 3 S W, AT 7 — 2
R ERS A B TR R 2R . X THER
R LR R M BB BT ABU B,
I PRI PCT A w] 1 Ay BAG 25 A PR BB R FE AT
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