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A Study of the Relation between Inflammatory Indicators and
Urinary Tract Infection in Neonates

Alaa Faisal Abdo” Mohammed Nader Eid**

Abstract
Background & Aim: The research aims to study the influence of inflammatory indicators in
newborns urinary tract infection (UT]I), their sensitivity and specificity in diagnosis.
Materials and Methods: Cross-Sectional Study of a case-control type, conducted on newborns
aged<28 days who were admitted to the Newborn and Premature Division of the University
Children's Hospital in Damascus between 1/1/2019 to 1/1/2020. The cases group included 200
newborns with UTI (mean age 14.5 days, 70% males), and the control group included 200
newborns without UTI (mean age 14.7 days, 54% males), where 150 had infection other than
UTI and 50 newborns without infection.
Results: We found that each of maternal UTI during childbirth, male gender, and urinary
malformations are risk factors for newborns urinary tract infection. The prevalence of urinary
symptoms is smaller than the prevalence of general. The pathogen was not detected in 25%,
while Gram-negative bacteria were the most common pathogens (Escherichia coli 34.5%,
Klebsiella 20%). Compared with the control group, we found that the CRP and ESR values have
limited benefit in predicting newborns UTI, as the CRP values between 4.9-15 mg/L have a
sensitivity 60.5%, specificity of 77%, a positive likelihood ratio (+LR) 2.6 and accuracy 68.8%,
the ESR values between 9.7-17.86 mm/ hr have a sensitivity 57%, specificity 85%, +LR 3.8 and
accuracy of 71%, and when both are achieved, the sensitivity becomes 49%o, the specificity
92.5%, +LR is 6.5 and the accuracy 70.8%.
Conclusions: Maternal urinary tract infection during childbirth, male gender, and urinary
abnormalities are risk factors for newborn urinary tract infection. Urinary symptoms are less
common, while general symptoms are more frequent. WBC, CRP, and ESR values have limited
benefit in diagnosing newborns urinary infection.
Key words: Newborns Urinary Tract Infection, Risk Factors, Symptoms, WBC, CRP, ESR.

* Postgraduated Student in Pediatric Department - Faculty of Medicine - Damascus University.
** Prof. Doctor in Pediatric Department - Faculty of Medicine - Damascus University.
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bl LYY dpns datin ¥ Adsd) (e V)

Ala 3skad il £l ela) e dsdl Gand o) v

o Sl agail) @hll gl e S Gy (8 paniml 4
Lol il ganall (G Ay i) Jullasl) 43l 2(6) Jgand
Aoyl aalal eVl e ol Ayl e wlall eyl
P St.D Mean St.D Mean P St.D Mean
0.001> 4.9 14.5 4.7 12 0.001> 1.8 6.5 WBC
0.001> 4.1 9 4.1 6.9 0.001> 0.9 2.7 Neutrocytes
0.166 2.7 43 1.9 3.9 0.035 0.9 3.4 Lymphocyte
0.001> 15.9 61.3 16.5 54.7 0.001> 6.5 40.4 Neutrocytes%
0.002 14.6 30.4 14.7 354 0.001> 6.3 52.8 Lymphocyte%
0.011 85.3 249.6 90.8 2253 0.034 66.5 196.1 Platelets
0.761 32 325 39.8 33.7 0.001> 1.3 2.1 CRP mg/L
0.001> 8.5 24.1 8.3 20.2 0.001> 1.6 7.1 ESR mm/h
0.249 0.33 0.71 0.48 0.76 0.045 0.21 0.62 Crea mg/dL
P % N. % N. P % N.
%0.7 1 %1.5 3 %100 50 CRP <5 mg/L
0.036 %24 36 %36.5 73 0.001> %0 0 CRP 5-9.9 mg/ L
%25.3 38 %25.5 51 %0 0 CRP 10-20 mg/ L
%50 75 %36.5 73 %0 0 CRP>20mg/ L
%0 0 %1 2 %100 50 ESR < 10 mm/h
%40 60 %65 130 %0 0 ESR 10-20 mm/h
0.001> 0.001>
%42 63 %19.5 39 %0 0 ESR 20.1-30 mm/h
%18 27 %14.5 29 %0 0 ESR > 30 mm/h
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2e.a ¢ sue L) 2019 —abl 23all = 8Dl ualdd) alaall — Ll oglall Giiad dasls dlaa
clalall e Agjaall adhad) Gamad dulp :(10) Jsaad
)adl calull
Pl il —— : : s
AY) ahall cluls | Klebsiella pneumonia | Escherichia coli
S ES b F s b F b F
83| 75 |16.7| 42 | 62.5|333| 2.5 85 12.5 0 |84.1|159 Amikacin
16.7166.7116.7| 0 75 | 25 0 87.5 12.5 0 |783]21.7 Gentamicin
16.7] 50 [33.3| 4.2 | 66.7|29.2 0 80 20 5.8 1652 29 Cefotaxime
0 [583]|41.7] 0 |66.7|333]| 2.5 65 325 | 29 (652|319 Ceftriaxone
83166.7| 25 | 83 | 70.8|20.8| 2.5 80 175 | 1.4 |754|23.2 Ceftazidime
25 |58.3|16.7|54.2]20.8| 25 | 225 55 22.5 |21.7]59.4|18.8 Cefixime
0 [833]16.7| 83 | 62.5]29.2 0 85 15 0 |855]|14.5 Cefepime
0 |583]|41.7| 83 |41.7| 50 2.5 77.5 20 0 | 71 | 29 Amoxicillin-Clavolanate
0 [58.3|41.7| 83 |62.5|29.2 0 65 35 0 |69.6]304 Trimethoprime-Sulphamethaxazole
0 [58.3]|41.7]12.5|62.5| 25 0 67.5 | 325 0 |76.8]23.2 Pipracillin-Tazobactam
0 | 75| 25 0 |41.7|583 0 67.5 325 0 |66.7]333 Levofloxacin
0 |583]|41.7| 83 |41.7| 50 12.5 55 325 | 43 (594|362 Ciprofloxacin
16.7166.7116.7| 25 |70.8 | 4.2 2.5 82.5 15 5.8 182.6|11.6 Imipenem
25 |58.3|16.7| 16.7| 70.8 | 12.5 5 80 15 7.2 179.7| 13 Meropenem
83| 75 |16.7| 83 [ 79.2|125| 25 85 125 | 4.3 [81.2|145 Ertapenem
0 667|333 0 |54.2]458 0 72.5 27.5 0 |725(27.5 Nitrofurantoin
0 |66.7|333| 42 |542|41.7| 125 65 225 | 2.9 ]66.7|30.4 Norfloxacin|
0 [100]| O |12.5]83.3]| 4.2 0 100 0 0 |97.1] 29 Colistin
50 |41.7] 83 | 16.7|70.8 |12.5] 20 80 0 2611 71 | 2.9 Vancomycin
831917 0 [41.7] 50 | 8.3 70 27.5 2.5 |319]66.7| 1.4 Linezolid
41.7| 50 | 8.3 | 62.5]20.8|16.7| 825 12.5 5 754(174| 7.2 Rifampin
ale Jy GlYly (sl QLYY Gasdiis o Aulgily) chadall a8 5,080 ROC date ciad ddhaial) Aa)ps :(11) Jgaad
i g Aliy) YAl 2L e A5leally Jo o)
Aplayl daly e dgly) el alal <
P AUC P AUC P AUC P AUC
0.001> 0.900 0.001> 0.855 0.001> 0.352 0.443 0.478 WBC|
0.001> 0.912 0.001> 0.872 0.001> 0.338 0.323 0.471 Neutrocytes
0.004 0.592 0.027 0.582 0.369 0.472 0.979 0.499 Lymphocyte
0.001> 0.821 0.001> 0.776 0.001> 0.384 0.530 0.482 Neutrocytes%
0.001> 0.117 0.001> 0.146 0.001> 0.605 0.742 0.490 Lymphocyte%
0.001> 0.644 0.011 0.605 0.004 0.413 0.175 0.461 Platelets
0.001> 0.999 0.001> 0.999 0.038 0.435 0.009 0.576 CRP mg/L
0.001> 1 0.001> 0.999 0.001> 0.321 0.757 0.491 ESR mm/h
0.001> 0.853 0.001> 0.795 0.001> 0.365 0.253 0.473 WBC>10*/mm?
0.001> | 0.670 | 0.001> | 0.640 0.007 0.430 0.445 0.483 WBC>15*10%/mm?}
0.001> 0.994 0.001> 0.993 0.444 0.496 0.001> 0.620 CRP >5mg/L
0.001> 0.839 0.001> 0.810 0.007 0.433 0.264 0.528 CRP > 10 mg/L
0.001> 0.711 0.001> 0.683 0.011 0.433 0.836 0.495 CRP >20 mg/L
0.001> 0.997 0.001> 0.995 0.156 0.495 0.001> 0.620 ESR >10 mm/h
0.001> 0.726 0.001> 0.670 0.001> 0.370 0.024 0.445 ESR > 20 mm/h
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| 0.001>

0.580 \ 0.001>

0573 | 0384 | 0483 | 0774 | 0505 |

ESR > 30 mm/h

ALY e gana b ASEY) VA ma AL o) QLY Gadds e Lulgily) cmdial) 5,08 Lud :(12) Jsaad)

Accuracy NPV | PPV | LR- | LR+ Specificity Sensitivity
62 552 | 679 | 0.61 | 1.59 60 63.5 Lymphocyte%(>32)
423 504 | 706 | 0.74 | 1.8 75.3 44.5 Platelets(<210
40 18.8 48 33 | 07 12 61 WBC>10*/mm?
409 37.7 | 471 | 1.24 | 0.67 58 28 WBC>15*10%/mm?
434 25 56.9 | 2.25 | 0.99 0.7 98.5 CRP > 5 mg/L
46 327 | 523 | 1.54 | 0.82 24.7 62 CRP > 10 mg/L
423 37.1 | 493 | 127 | 0.73 50 36.5 CRP > 20 mg/L
57.1 0 56.9 - 1 0 99 ESR >10 mm/h
36.3 311 | 430 | 1.66 | 0.56 40 355 ESR > 20 mm/h
43.4 418 | 51.8 | 1.04 | 08 82 145 ESR > 30 mm/h
LAY Ao gana b ALY 8 el ae ABally o) OOY) Gaduin e Aulgi¥) cladial) 5,8 dufa (13) Jeaadl
Accuracy NPV PPV LR- LR+ Specificity Sensitivity
76.8 46.2 98.6 0.29 18 96 72 Neutrocytes(>4)
54.8 22.1 81.8 0.88 1.12 50 56 Lymphocyte(<3.2)
70 39.8 99.2 0.38 31.5 98 63 Neutrocytes%(>49)
75.2 44.6 100 0.31 - 100 69 Lymphocyte%(<41)
56.8 27.7 88.3 0.65 1.89 72 53 Platelets(>222)
68.4 38.6 99.2 0.4 30.5 98 61 WBC>10*/mm?
42.4 25.8 100 0.7 - 100 28 WBC>15*10%/mm?
98.8 94.3 100 0.02 - 100 98.5 CRP > 5 mg/L
69.6 39.7 100 0.4 - 100 62 CRP > 10 mg/L
49.2 28.2 100 0.6 - 100 36.5 CRP > 20 mg/L
99.2 96.2 100 0 - 100 99 ESR >10 mm/h
472 275 100 0.7 - 100 34 ESR > 20 mm/h
31.6 22.6 100 0.9 - 100 145 ESR > 30 mm/h
AL A gana (B ALY 8 VLAY aa A5l 4ol GOY) Qandids o dulgalV) cladal) 5,8 A :(14) Jsad
Accuracy NPV PPV | LR- | LR+ | Specificity Sensitivity
83 42.1 993 | 0.2 | 203 96 81.1 Neutrocytes(>4)
46.5 18 972 | 0.7 5 92 40 Lymphocyte(>4.4)
71.7 304 99.6 0.3 34 98 68 Neutrocytes%(49%)
75.7 34 100 0.3 - 100 72.3 Lymphocyte%(<41%)
59.2 19.5 935 | 0.6 | 2.1 72 574 Platelets(>222)
75.7 33.8 996 | 0.28 | 36.3 98 72.9 WBC>10*/mm®
423 17.8 100 | 0.66 - 100 34 WBC>15*10%/mm?®
99 92.6 100 | 0.01 | - 100 98.9 CRP >5 mg/L
71.7 30.7 100 | 032 | - 100 67.7 CRP > 10 mg/L
495 19.8 100 | 058 | - 100 42.3 CRP > 20 mg/L
99.5 96.2 100 | 0.06 | - 100 99.4 ESR >10 mm/h
52 20.7 100 | 055 | - 100 45.1 ESR > 20 mm/h
26.5 14.5 100 | 0.84 | - 100 16 ESR > 30 mm/h
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sl Y addn o L) clmdall Aol bl 5,8 Al :(15) Jgaal

Ll e gane 3 AglY) e VL ae Dl
Accuracy | NPV | PPV | LR- | LR+ | Specificity Sensitivity | AUC
85.5 45.8 | 96.1 | 0.30| 6.17 88 74 0.855 WBC> 8.3
99.9 943 | 100 [0.02| - 100 98.5 0.999 CRP>4.9
100 100 | 100 | O - 100 100 100 ESR> 9.7
Ll e sane b AglY) VA ae d3laally
Accuracy | NPV | PPV | LR- | LR+ | Specificity Sensitivity | AUC
64.8 56.2 | 72.1 [ 0.58 | 1.94 69.3 59.5 0.648 WBC<13.1
56.9 575 1725(055(1.98 68.7 62 0.569 CRP<15
67.9 5831792 (0.54| 2.85 80 57 0.679 ESR <£17.86
Ll e gane JalS po A3l da gt o
Accuracy | NPV | PPV | LR- | LR+ | Specificity Sensitivity | AUC
56.5 5451 62 | 0.8 | 1.6 79.5 335 0.565 WBC 8.4-13.1
68.8 66.1 | 725 | 0.5 | 2.6 77 60.5 0.688 CRP 4.9-15
71.0 664 | 79.2 | 0.5 | 3.8 85 57 0.710 ESR 9.7-17.86
70.8 64.5 | 86.7| 0.6 | 6.5 92.5 49 0.708 CRP 4.9-13.7+ ESR 9.7-17.86
69 688 | 692 05| 2.2 69.5 68.5 0.690 CRP 4.1-13.7£ ESR 9.7-17.86
A8l clu ¢ Biage daal 1(16) Jgaad)
N )
Ligall daglag 22al) enll
(ol i) Al
] Jung!
Jsdll ) Ay (A2 ) o) Jila 102 IS5 gan o Jik 422 el 3> (2018) LS
) . Levy™
SV ol skl el sang 8 ikl ey U8 culafiall (e (102) 280 dnal ALl oo i) pged Jika 56 le g 37> (2008) s
Al cla sl s sladind aay il 54 5al il 5 Mika 27 sal sl Ui ) ge Coganll Jabie on ) ol e ) Foglia®
Aand) 3Ll L2120 9012)
ool Ol 3 0S5 Sila 3353 o 2205 B Rnalay bV i g ilani¥) iy ool 3l Ganh 3 | 250 90 Jla
agie 409 al . (2012) dyysm
. ) Bonadio™
e ds ) 4 pgie Jila 100 OS5 pall ) il aail gmazad g CilaasY) and Igaanl) (oaalls Lo Slila 651 Lesy 30> (2014) S,
Sk 54 IS5 5295l 2y B el 3 Jaal) o3 Aie 33T pa 53V Jiaad 5anial) Aially 53V s a6 siie Jlild Milast*?
GAY) Ayl VAN sleid s Lala Ml 775 s o) 4 agia Sl (2013) Lty <
53V5 Caan 66 agin OS5 tlad U5 805 e ESR 51 CRP gl f s pgatly Do 24 jee i JUbY) v e o) Jf s Salakos!™
e 24 cpa inaly 50 Caim s jans 2345 . (2006) clssd)
T[]
peie sy 22 G ol ol 5 0S5 s Sl o3 I8 5ms (a5 (oanlls s Lana) 162 el 8> (ZOLO'On) s
) 2827 iy Axalye ge ik 66 v Tulad ol £33 0S5 el die ol QY1 cWls G adal) Cat )Y Al e Littlewood™!
o 05 leme gan | (1972) e
(52 308 Faagipn Al Aulia) (ki iy agaal 3l cagiall QLY (gyad Chglly aly sime sn canll Cpbias JUkT | 36-4L17 Andreola™
5105 e n ) Lla) panal Gl i 314 e 43)lially ik 94 [ (2007) Lk
. ] Tamgumus!™”
sl g3 e Ao Gl mbas JULY) #lia 8 (o) pie Miks 135 an 4143 (2016) 15
) Meem™
Ladiill Ay gel) Aply) i) )8 alaylly 3V Joas die QLY ol Adiny 355 65 3 dxnlye Los2 60< (2011) i
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Bl gl g Gudald) aa Aol Y ABdle Ajla :(17) Jgaad)

P s ol aLall
P OR % N. % N.
0.001 | (2.99-1.3)1.98 | %70 | 140 | %54 108 EW

0.001> |  (8.15-2.5)4.5 | %853 | 87 | %56.3 180 Jung™

0.001> (7.2-1.7)3.5 %75 | 42 | %46 47 Levy™
0.3 (5.1-0.6)1.75 | %71.8 | 21 | %66.7 36 Foglial}

- %622 | 254 TN ,

- %73 | 73 Bonadio! -

- %61.1 | 33 Milas!*?}

- %82.3 | 51 Salakos!™?!

- %81.8 | 18 Lint4

- %70 | 46 Littlewood!™”]
0.277 (2.6-0.8)1.4 %135 | 27 | %10 20 L
0.04 | (11.2-1.02)3.38 | %852 | 23 | %63 34 Foglia®) Aalay)
0.006 2.7-1.2)1.8 %73 | 30 | %43 125 TN
0.646 | (1.41-0.57)0.9 | %24.5 | 49 | %26.5 53 L
0.785 (2.9-0.4)1.1 %143 | 8 | %I2.8 13 Levy™ BV (35 i
0.001> | (2.98-18)2.3 | %215 | 88 |%10.7| 315 TN
0.084 | (1.1-0.45)0.69 | %27 | 54 | %35 70 WL )
0.001> | (1.29-0.3)0.63 %66 | 37 | %75 77 Levy'® ]
0.785 | (1.84-0.63)1.08 | %16.5 | 33 | %155 31 L .y
0.01> (@.7-1.5)2.7 %333 | 66/22 | %15 | 592/93 Littlewood!™*"] o
0.006 | (4.65-1.28)2.44 | %165 | 33 | %7.5 15 EW
0.01> (172-1.6)52 | %223 | 12 | %52 4 Milas!*?} )
0.085 (4.8-0.9)2.1 %9 6 | %4.5 | 2827/127 Littlewood!™”] il el O
0.007 (9.5-1.4)3.7 %273 | 66/18 | %9.2 76/7 (L4l ea) Littlewood™)

Lalad) (2o g s 45lha :(18) Jsaad
[ TYS2)

I e e I I AP B I T R Y
8.5 275 16 10 20.5 20 40.5 | 150 | 345 53 EW)
12 - 45 8.8 30 - 62 - - 14 Levy®
132 | 301 | 227 - 176 | 215 | 289 9.8 26.8 43 0] Jlaod
- - - - - - - - - 39 Bonadio™*!
167 | 48.1 14.8 - - - - - - 9.3 Milas!*?
- 18 36 - 26 7 48 13 8 77 Salakos!™]
- 3 - 27 4 50 9 27 Littlewood™"]

%30 Calis %6 gzl Littlewood!®)
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2019 —gl 33all — ¢y Gualdll slaall — dnall aslall (Bhad daals Alse

Aol ) pdape tie (ol Slgad) lagdd o Alea 1(19) e

BonadioY Salakos!*®! Milas™ | DOgus | Levy® |ty
%53 - %70.4 - %78.6 | %74.5 REQTR
- %2.2 %6 EXRIAN
- %0.97 %2 dagae sliac
%8.8 (syal cila s - %35.6 %4 Ale DU
%1.9 - %0.5 Gl Cae L
%47 %21.4
%9.3 - %2 Al mall Jeasll o
%24 %11.1 - %4 Sl it 3]
- %22.2 12.5 - sl ]
- %7.4 - - cllal) g
Ol £5 Aol A3)Ra £(22) Jsaad)
Tamgumust” | Lin"¥ | Salakos™ | Bonadio™" | M9ua | Foglia™ | Levy™ | Jungl™ | )y
- - - - - - - - | %25 e g
- - - - %5.5 - - - %2.5 Acinetobacter,
%1.5 - - %3 %8.2 %9 %12 - %4 Enterobacter
%93.3 %81.8 %72.6 %71 %42.5 | %25 %27 | %89.2 | %34.5 Escherichia coli
%1.5 %4.5 - %10 %20.5 %22 %43 %4.9 | %20 Klebsiella
%0.7 - - - - - - - %1.5 Proteus
%1.5 %9.1 - %1 %6.8 % - - %2 Pseudomonas
- %4.5 - %10 % % - %1 %2 Streptococcus
- - - %10 %1.4 %19 - %2.9 | %4.5 Enterococcus
%0.7 - - %1 - - - %1 %1.5 Staphylococcus aureus
- Sl | e s - o ] e negaivd
- - - %1 1.4% - - - - Serratia
- - - - %2.7 - - - - staphylococcus albus
%0.7 - - %1 % %13 - - - ESEUPN: N
- - - - %10.9 - - - %2.5 Candida
LAY ds pana ga 43Rl sl OY) pariiin o Al i) 58 4jlea 1(23) Jsaadl
Accuracy Specificity Sensitivity AUC CutOff
47.3 33.5 61 0.478 10< ity
WBC
51 51 54 0.51 Foglial®
62 25.5 98.5 0.576 5< Lty
73.9 74.1 73.5 0.778 16.1 Jung!”’ CRP
47.3 35 83 0.53 Foglia™
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