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Risk factors of infection and drug resistance analysis of acute pyelonephritis in elderly patients”
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Abstract: Objective To investigate the risk factors of acute pyelonephritis in elderly patients,as well as
the distribution and drug resistance of pathogenic bacteria. Methods A total of 98 patients with acute pyelo-
nephritis who aged 65 years old or above and came to the hospital from January 2014 to December 2018 were
taken as the acute pyelonephritis group and 64 patients with acute lower urinary tract infection were enrolled
as the control group. Logistic regression was used to analyze the risk factors of acute pyelonephritis in elderly
patients,and the distribution and drug resistance of pathogens were summarized. Results Multiple regression
analysis revealed that the risk factors of acute pyelonephritis were random blood glucose==11. 0 mmol/L,ser-
um albumin<(35 g/L and urinary calculi (P<C0. 05). In acute pyelonephritis group,bacteria were isolated from
52 cases (53.06%). Escherichia coli (E. coli) was found in 45 cases (86. 54 %) and Escherichia coli producing
Extended spectrum beta lactamase (ESBLs) was found in 15 cases (28. 85%). The resistance rates of E. coli
to ampicillin, piperacillin, tetracycline, compound sulfamethoxazole and cefazolin were relatively high (>
47.00%) ,while those to cefoxitin, piperacillin/tazobactam, piperacillin/trizobactam, cefoperazone/sulbactam,
imipenem, meropenem ,amikacin were relatively low (<(5.00%). The resistance rates of E. coli producing ES-
BLs to piperacillin, tetracycline, cefazolin, cefotaxime, cefuroxime, ceftriaxone, cefoperazone, amtronine,

cefepime and ceftaidime were significantly higher than those of E. coli which did not produce ESBLs (P <
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0. 05). Conclusion Elderly patients with urinary tract infection complicated with random hyperglycemia, hy-

poproteinemia and urinary calculi should be highly alert to the possibility of acute pyelonephritis,so as to a-

chieve early identification,diagnosis and treatment,and improve the overall prognosis. E. coli is the most im-

portant pathogenic bacteria in elderly patients with acute pyelonephritis, which has a high drug resistance

rate. Urine culture should be actively carried out to guide clinical rational drug use.
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t/X? 1.21 0.18 4.75 9.01 14. 44

P 0.227 0. 856 0.029 0.003 <0. 001




. 692 - EfrhES4F52021 43 A% 42%% 6 Int ] Lab Med,March 2021, Vol. 42,No. 6

gR1 ZE APN HXEENEERS
a5 i PR 95 T J 6 A PR 25 1 B 1o 5% 4% IR B BUK 3 R R 8 R
[n(¥%)] [n(%)] [n(%)] [n(%)] [n(%)] [n(%)] [n (%]
APN 21 98 21(21.43) 35(85.37) 13(13.27) 13(13.27) 7(7.14) 4(4.08) 9(9.18)
Xt 21 64 12(18.75) 9(14.06) 1(1.56) 11(17.18) 3(4.69) 0(0. 00) 2(3.13)
t/X* 0.17 0.15 6.72 0.47 0.91 1.25 1.39
P 0.679 0.703 0. 009 0.492 0.763 0. 260 0.238

2.2 #4 APN & fER &R Logistic 8115 73 #r
2 Logistic [ 13 4> 01 & 75, B AL 0L BE T+ & (=11, 1
mmol/L) AR F IMLAE (3 8 H <35 g/L) IR B 45
N APN WS fE R 3 (P<<0.05), W 2.
*2 ZF APN BE BEKR E &K Logistic BAS

48.00 %) , T X 3k 761 P4 T, Wk 57 P AR/ il mak B 3H L OR L
POAR/ = T30 | Sk 6L WR R /6 0030 e 15 e L 6 B B
B BRI B T 25 R BAR (<X5. 00%0) . %™ ESBLs
PR 5 E 7 ESBLs T AR 1Y 25 808 56 17 R, 45 2R
7R, 7 ESBLs K7 ¥ A B0 UR i 78 AR Y 36 3R L Sk

3 B SE P OR 95%CI oL bR Sk AR E 7 | Sk Ak S | Sk A6 i | Sk 96 R R L 24
MLTE <110 g/L 0.700 0.430 0.104 2.014  0.867~4. 680 i FE L Sk A0tk g K Sk i Ath BE Y i 25 28 3 JE 7 ESBLs
BEHLIBE=11.1 mmol/L. 1.360 0.616 0.027 3.896  1.166~13.020 K ¥ A B B B T (P <<0.05) . WLEE 4.
HEM<35 g/L 0.925 0.413 0.025 2.523 1.124~5.665 ®3  S2HkEBHE APN BEREEMERMEM L
i 2.403 1.65 0.024 11.059  1.370~89. 244 9o JEL T n I HE € 6D
AL P 48 92.31
2.3 B APN BERIEE AT 98 b A b or & Kl R A 45 86. 54
52 MW EE (B =10/mL), B & £ X 7 ESBLs KM% T4 15 28. 85
53.06 %0 ; Hor o 22 [T PETR 48 Bk, o5 92. 31005 45 2= [ AR ESBLs KA ¥ A5 1 30 57. 69
PETE 3 Bk, 7 5. 77 %0 LB 1 bR 5 1. 92% . R LS L L 1.92
fi L4 3, A R 1 1.92
2.4 EAF APN & R BRA w0 T % fEL L 1 1.92
AWFFE O IR R R AR LR R A A Oy £ G 3 5.77
86. 5496 » Ho Al 4 T TR 23 5 Bk B b TR 32 XS e 7Y | 2 3.85
KNy 358 s R A7 Tt 25 40 53 A BRI 5K T 1 1.92
A5 KRR 5 45 T Hh Kt ™ ESBLs AR 15 Bk K st 1 1.92
HA Ty 33,3300, R A T 2R PU AR IR 7 P4 Ak F o B2k 1 1.92
DU BR 3 52 T il e FEY T | Sk 6 bR S T 245 S v (> YE:ESBLs ) i B BEHCHS
x4 ZEAPN BEERGEREENEARELWHM A ZE( %)
(TN (e 7# ESBLs(n =15) k7 ESBLs(n=30)
P25 2 P
() QO G BUERG) WERG WEG) BUEG) WRD
NI 38 84. 44 15 0 100. 00 23 7 76. 67 2.559  0.110
WR 7 75 A 29 64. 44 14 1 93. 33 15 15 50. 00 8. 195 0. 004
7S 26 57.78 13 2 83.33 13 17 43,33 7.697  0.006
5277 1t g Y e 22 48. 89 9 6 60. 00 13 17 43.33 1112 0.292
S 7 Mg Ak 22 48. 89 14 1 93.33 8 22 26.67  17.787 <C0.001
SNV L 17 37.78 8 7 53.33 9 21 30. 00 2.316  0.128
BRI/ RR 16 35.56 6 9 10. 00 10 20 33.33 0.194  0.660
3K 76 i 16 35.56 14 1 93.33 2 28 6.67 32.780 <C0.001
3 f 0k 15 33.33 15 0 100. 00 0 30 0. 00 40,613 <<0.001
3K 7y A 15 33.33 15 0 100. 00 0 30 0.00  40.613 <C0.001




E A I EF 2% 2021 4 3 A% 42 %% 6 1 Int ] Lab Med,March 2021, Vol. 42,No. 6 * 693 -

gk 4 ZE APN BEABREFENEARBAYHNWAER(X)
fiif 24 Tt 25 7= ESBLs(n=15) k7= ESBLs(n =30)
N ESEY) 2 P
(n) 29 25 () HURG) 25RO it 2h () G 2RO
3k 761 U 15 15 33.33 15 0 100. 00 0 30 0. 00 40.613  <<0.001
A i rg 12 26. 67 12 3 80. 00 0 30 0. 00 28.764  <C0.001
RAkEHEE 11 24. 44 4 11 26. 67 7 23 23.33 1.504 0.902
ik =N R 10 22.22 6 9 40. 00 4 26 13.33 2.716 0. 099
WNTPE 10 22.22 6 9 40. 00 4 26 13.33 2.716 0.099
Sk féL i 5 10 22. 22 10 5 66. 67 0 30 0. 00 22.002  <0.001
KA Ab E 9 20. 00 9 6 60. 00 0 30 0. 00 18.906  <C0.001
B A 8 17.78 3 12 20. 00 5 25 16. 67 1. 099 0. 890
S I 8 17.78 2 13 13.33 6 24 20. 00 1. 900 0. 890
o B A /R 7 15.56 2 13 13.33 5 25 16. 67 2.115 0. 884
KAEPE T 2 4. 44 2 13 13.33 0 30 0. 00 1. 635 0.201
W7 VG A / by s 114 300 1 2.22 0 15 0. 00 1 29 3.33 0.128 0.721
S A LY il 0 0. 00 0 15 0. 00 0 30 0. 00 — —
Sk 7 IR R /&7 EL R 0 0. 00 0 15 0. 00 0 30 0. 00 — —
. JHe 35 0 0.00 0 15 0.00 0 30 0. 00 - —
EB R 0 0. 00 0 15 0. 00 0 30 0. 00 — —
B oK R B 0 0. 00 0 15 0. 00 0 30 0. 00 - —
T — RN R H#ATHI 5T
3 i % LA AR AR DD I O AT R BUE AR

APN 21l PR H UL B WA PR 2R G S e PE e i . B 4F
IR IR %2 95 R W S T LA A I BEOAHEL L B4R
BYHRIBERY R EF LR — 2, M 80 XL L
U RE T L B R N L P 1 R B . APN
A IIf A 4 B AT o 7 B AR 22 AR KL A B R
e 2 Bl A 2 B g A R O T A AR T i B
YRR T8 BT B PR S AR MERR R . BAERE N
APN Gy RE, Fo A IR T A2 2 R0 & 905,

SR I A3 97 1E R B S

TATIR I A R . 5 R BE R R A A L B R
5 % APN &A= I 10 4%, AT BE 588 IR 0 5B 3%
REREMR T 5 k41 2132 0 PR s 2 S i & A 45 ¥ T g
SRR R AT R I R 2 AR AT AE
SRR Pl 2 D) BRI DR %R G LA AR B R JBORE R AS
SR SR N BL L 5 BB F R Y EATIR & APN,
PERTEL %11 8t g A 522 5] APN % #1705, &
BUE PR APN 3497 2 i b <z 1000 1K 1. AR BT
g5 5 o, BEALIUOWE TH 5 B AE R APN RIS fE
5 S e T 11 0 A e T sl e < M 1
A O o A R RS AR APN &% R TF i, 26 0 il b
P O R E APN B A R AR .

LT 15 & R VPAG 3 SRR G B B R bR, RS
SRR T b T AR AR BN AR A
MLAE & E 4 B H APN Bl el N &R . BEERES

A AE . B B % I TR, 5 S R g,
APN &, 20 2 5 bk, D3 a0 6 0 e
ML AE 5 38 B8 & A B o 3 L o A R, X
ffi 24 APN BB AR A MAE B g . R I 45 4 il
EAE A Ty LR VRO BRI L L Sk Al B TE DR I
A A E B PR T A L TR DR B IR AT 5405 B
T B DR B A RO R IR IR A A S
JRYCH g R, 40 R H i E. PERTEL 25 i1 f
JRLE R L B 45 A 2 APN YR YT 4 A A ST 1 IR
o ENIRA IR B, RS AT APN 1 &
s KU AR ST 4 R 5 L L 3R R TE AR
BE LRSS A2 APN IS BRI E

WEAE W5 S 7 » K 35 A TR by IR 6 e % e 6 L 7Y
R DR X A N IR U B i 0 5 A
T ARG AR SS R BoR, Z4E APN
BENERZWRIEE KR A5 Lk r 45
A — 2. Ak, 2 i 24 A0 B AR R R
T 2 APN BE WIRYT A R T H KPR, A
B, R W 255 AL X T SR B O E ., ZIL-
BERBERG %" 32 F KB4 7 i 40 # 17 36 6 2000 —
2009 4F [A JR B 8% g A3 e 1Y) R0 AR D 2 R AT L 5 R I
7N KM 8 A TRATS R BOR B IR e o i UL 1 s I 7T 45
ol JAL P R 46 K Y A B Il 4R o B 11 A L % 1
UL TR 25 ) XoF 0 TR 24 W 1 T 2 1 AR R T e R A



* 694 -

EfrhES4F52021 43 A% 42%% 6 Int ] Lab Med,March 2021, Vol. 42,No. 6

IR L R R e B AR R I IR Y B b, KIG R &
T 245 25 S e 18 P ol 245 490 43 0310 A 0 P RR (63, 64 %0) .
S 7 Tk e H AR (59, 09 Y)Y —TFi sk [ 4 Y L Y
20 TR i 24 & R G L K 3% A T R Sk A e i
SLALEAS RN VDR A2 ER VD A IR B PG AR R
I - 8 iz Y VR I ) T 2 R 4 0 T 50 %60, R A
YA T 1 676 91 bR 6 L 14 95 DR 43 AT T 2405 T
PE7% KM 352 A B &0 P AR L DO 3R 2L Sk T B A L R 7
VURR 2 Ty sk e FR W s B T TR 24 T 2 R R e (>
60.0%0) Wik M R R DR FERARE
(ISR (=95, 0%) , ASHF 98 45 3 W% &5 U Ak
AL NS 8= Ry - i s Al S T 23 s 1| I =B .
84.44% .64, 44% .48, 89% , 5 I ¥R SCHR e 38 45 £ A
LR 259 C A BAE I B R ge 1 H FL T 25 .
ARBEFEFI & B, KGR A WS 1RLE 2 Rkl
PR AL 3 L R O A B i 25 %,
JETE 7= ESBLs [ B AR S L HH 25 R 0 i/ T AE 7= ES-
BLs MBI KR . $&78 — BB 2 477 ESBLs B, U AS 385
Sk RBP4, fE2F APN B & H, Ll
VU TR VU AR/ A e BB R L VAR = LA Sk A
WR R /47 ELIH W0 B K5 RS L 2 R R L BATOK R AL 0 i 2
REK(<5.00%) . R, X T 24 APN M52 0E /1
T Bk Sk B 2 S B PN T Y AT o R PR 25
XTTE4E APN W 8 0E B, B 0E ik 7 & M R P
250y, R A ST P 25 Wt 24 R AL (H
AT A B B e PR T A AR R A
R I

Z5 LTIk, B AL A TS (=11, 1 mmol/L) ik
T AT IS 75 28 11 <335 g/L) R BR 45 A J B4 &
# APN WG N2 . Yk B E A AAFAE DL L fE
xR 22 1sF 5 7 AR AR SR BBOAH 7 4 it 2 OE DA b S I O
> APN KA AT RE . 22 AF B2 W R IR R
e, (Rl B I Bl AL ot s T AR B O AE | BR B 2
Af L T RS APN % 3 M AE | 2 G PR AR T Y AT
AE 53 B R 2 W KR B R AR TS . [H
A EAE R APN R R B I 2518 0 R 2 SR 0L, I IR
B A5 N 24 B ST 4 A 24 0 A B0 R 0 0 2 , A A 9
1 56 2505 T TR 1 20 B 8 A L AR R 25 ORI A B R A 4
V254 0 T 24 T Y 7 A BB R

2% Uk

[1] LAGU T,ROTHBERG M B,SHIEH M S, et al. Hospi-
talizations, costs,and outcomes of severe sepsis in the U-
nited States 2003 to 2007 [J]. Crit Care Med, 2012, 40
(3):754-761.

JOHNSON J R,RUSSO T A. Acute pyelonephritis in a-
dults[J]. N Engl ] Med,2018,378(1) ;48-59.

Bt MR IM 9 L et AR TUAE B R

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

#1,2018:491-497,

ROWE T A,JUTHANI-MEHTA M. Urinary tract infec-
tion in older adults[J]. Ag Health,2013,9(5):10-38.
SCHAEFFER A J.NICOLLE L E. Urinary tract infec-
tions in older men[J]. N Engl ] Med, 2016, 374 (22):
2192-2196.

PICCOLI G B,CONSIGLIO V,COLLA L,et al. Antibi-
otic treatment for acute ‘uncomplicated or ‘primary pyelo-
nephritis:a systematic,’semantic revision’ J]. Int J Anti-
microb Agents,2006,28(1):49-63.

HIRJI I, GUO Z, ANDERSSON S W, et al. Incidence of
urinary tract infection among patients with type 2 diabe-
tes in the UK General
(GPRD)[]J]. ] Diabetes Complications,2012,26(6):513-
516.

MIKLOSSY J. MCGEER P L. Common mechanisms in-

volved in Alzheimer's disease and type 2 diabetes:a key

Practice Research Database

role of chronic bacterial infection and inflammation[ ] ].
Aging(Albany NY),2016,8(4) :575-588.
KUMAR P A,CHIRTA P S,REDDY G B. Advaced gly-
cation end products mediated cellular and molecular e-
vents in the pathology of diabetic nephropathy[J]. Biomol
Concepts,2016,7(5/6):293-309.
PERTEL P E,HAVERSTOCK D. Risk factors for a poor
outcome after therapy for acute pyelonephritis[J]. Bju In-
ternational ,2006,98(1) :141-147,
HOWLES S, Tempest H, DOOLUB G, et al. Flexibal
cystoscopy findings in patients investigated for profound
lower urinary tract symptoms,recurrent urinary tract in-
fection, and pain[J]. J Endourol, 2012, 26 (11): 1468-
1472.
DJOJODIMEDJO T, SOEBADI D M, SOETJIPTO. Esche-
richia coli infection induces mucosal damage and expression
of proteins promoting urinary stone formation[ J]. Urolithia-
sis,2013,41(4) :295-301.
FEER T, AV A AR R R A AT L)L R SE T B
27,2017,12(28) :22-24.
ZILBERBERG M D, SHORR A F. Secular trends in gram-
negative resistance among urinary tract infection hospitaliza-
tions in the United States, 2000 — 2009 ] ]. Infect Control
Hosp Epidemiol,2013,34(9) :940-946.
ALANAZI M Q,ALGAHTANI F Y, ALEANIZY F S.
An evaluation of E. coli in urinary tract infection in emer-
gency department at KAMC in Riyadh, Saudi Arabia:
Retrospective study[J]. Ann Clin Microbiol Antimicrob,
2018,17(1):3-9.
Al S0 L R B R L 5. 2018 4F CHINET +h [ 41 3 it
PTG S )T R . 2020, 20 (1) 1-10.
Bk, T b, 1 676 15 DR I R e s TR I 4 A 5 1 2 1
Sy LT ] FE PR g B2 "% 2% 3, 2017, 38(5) : 598-600.

ISR H 1 :2020-07-13 &1l H 1 .2020-11-23)





