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Abstract

Objective: To survey the effectiveness of systemic antibiotics for treating infected diabetic foot ulcers (DFU)
classified by the level of leukocyte, and to study the prevalence of pathogens and antibiotic resistance rates from infected
DFU. Methods: This descriptive retrospective study used electronic medical records of 330 treatments episodes in
patients hospitalized with infected DFU in Ramathibodi hospital during January 2015 — December 2019. Results: Tissue
culture of diabetic foot demonstrated the pathogens in 51.8% of all cases. Enterococcus species were the most prevalent
pathogens (28.7%), followed by Escherichia coli (23.4%) and Pseudomonas aeruginosa (22.8%). Top two of antibiotic
resistance were found in ampicillin (60.2%) and amoxicillin/clavulanate (38.0%). When classified patients stay based on
success of antibiotic treatment, median of leukocyte level, neutrophil to lymphocyte ratio (NLR) and lymphocyte to
monocyte ratio (LMR) were significantly different between groups (P<0.05). When classified patients stay based on
patients’ leukocyte levels to 2 groups, those with leukocyte out of the range of 4,000—12,000 cells/ul had less success
in systemic antibiotic treatment than those with leukocyte within that range (OR=0.48, 95%CIl; 0.27-0.87, P=0.015).
While those with NLR higher than 8.2 and those with LMR higher than 2.1 had no differences in success of antibiotic
treatment comparing with those with lower ratios. Conclusion: This study reported prevalence of pathogens and
antibiotic resistance rates in patients with infected DFU. Leukocyte level out of 4,000—12,000 cells/ul showed reduced
success of antibiotic treatment, while NLR and LMR were not different between groups with success and unsuccess of
antibiotic treatment. However, median of NLR was lower and LMR was higher in the group with successful antibiotic
treatment compared to those with unsuccessful treatment.

Keywords: diabetic foot, infection, leukocyte, antibiotic, pathogen
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;jﬂ’mvl,@ﬁ'umn@nﬂﬁﬁuﬁmﬂuﬂs:ﬁw 37 @10819 WNALYn
m’mamﬁm%aﬁm:gn 66 6128819 LazN1IIRIRLNY
WaaaliaadIgadu 11 @28619 NIIINBIUNALYN

a & Ao A o ' o
FUNRITUAALTDNLINILHARE 330 @'I'Jaﬁ']\‘]"ﬂ']ﬂﬁdl]"lﬂ

YIRNA 290 378 lagnansinsiduniiifasoii
mNuaaselutisusnaesmM e ulsIwenLNa
ANSANHINLINT AN UANGIIVDIAN B The
;‘TLﬁﬁwmﬁﬁ'ﬁlumjuﬁﬁmma%wL?ﬁlmﬂmﬂ‘*ﬁm
ﬂﬁ"'ﬁam%’ﬂmLLazmjuﬁﬂ’lﬁ'ﬂmvlajﬁ’n%a (P<0.05) a9l
WA feniiuianiadiue 25 nn./as.u. 1ulse
naealiaauasdwlarsdu lsavalanasvaaaiion 4
ﬂizfﬁguqv&%‘ msHeanasadon 15naingasiian
una fiftaanssin 61 GFR aaas s1urnLiatdonsnn
f1 NLR uazein LMR lagduwinidaidanv1iuazdn NLR
ferdrogiuuinnilunguilidnsaainnislden
UfjTue lumsassnudnudl LMR Sd1dsagiutosnin
IunéjuﬁleiﬁﬂﬁﬁlLfiauﬁﬂ'uLﬁmuﬁ'umjuﬁ'éwﬁamﬂmi

IendfFame (a13197 1)

qunmaaL%yauwal,ﬁummmam%ya
\Bouuafisoralsnfiugnldandsdsna9n

wHaLLRINuaALTe luT9T W, 25582562 Tiowaa

171 §28819 WU sdaananssiindesas 67.3 uas

'
=

Wunsdaterfiaderiesas 32.7 LﬁaLLﬁjaLﬂunﬁjm
FunLaLEaAY1I8gUaNT 4,000-12,000 LTAFGE
lulasaas wunsaaidesfiaidoiouss 27.9 49150
saulngidunuafiSounsuuinissas 55.2 a"mmg'u‘ﬁ'
'ﬁwmmﬁ@Lﬁa@mnagﬂwﬁa{lﬁuﬂdnwumia@L%ﬂ"ﬁﬁ@
Wea3auar 40.3 lassnlngdunuafisounsuauion
Az 55.6 (3U 2)

Enterococcus species LﬂuL%aﬁwuluLLNaLﬁﬂ
memmnﬁqﬂ (3a8az 28.7) LLa:wumnluﬂéjuﬁﬁ
$rwamdaiionvadindn 4,000 n3au1nnia 12,000
\raase llaTaas (Sauas 34.6) mm:ﬁmjm‘hmmﬁﬂ
\iaav110dlug39 4,000-12,000 iagda lulasdawy
Fafitouas 19.4 (P=0.032) Fs1duiFevfiardnqd
LL@m@h{lazmﬁﬁfméﬂﬁ'tymmﬁai:mwaﬂag'wﬁﬁfﬁﬁmu
Lﬁm'ﬁa@mnﬁa%isl,umaﬂn&m:mjuﬁﬁ@ﬂﬂﬁ Tagiie
Enterococcus species WU@%?QNFTUL%E] LuaNLIERane
7ha (30882 95.9) g dafinuluunaiioininm
R1AUTEIRINN A E coli (Sauasz 23.4) uas P.
aeruginosa (7088 22.8) ANEAL 51:}\1!,%6 E. coli wae
P. aeruginosa wumﬂluﬂéjwﬁﬁwmmﬁ@Lﬁa@mnagj

1u%79 4,000 —12,000 vrassalulataas as9NNULTE
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anudTanmslseyfiue

Fayaraly
u #153 (N=211) laddsa (N=119)

LWNATNE 99 (46.9%) 75 (63.0%) 0.005
?J']EJ 0.515

18 — 35 1 1 (0.5%) 2 (1.7%)

36 — 50 1 20 (9.5%) 7 (5.9%)

51— 65 1] 80 (37.9%) 42 (35.3%)

66 — 80 1 82 (38.9%) 48 (40.3%)

81 Dalwly 28 (13.3%) 20 (16.8%)
egLad + ddeswunasgiu 66.2+12.0 68.113.0 0.189
AATRNIANY 2 25 NN/AT.N. 109 (51.7%) 39 (32.8%) 0.001
T3aty=31dn

lsanaaaiianuasdindansdy 81 (38.4%) 84 (70.6%) <0.001

Tsadansdszannaniay 17 (8.1%) 7 (5.9%) 0.465

Tsawnnnuitnaadszanen 29 (13.7%) 18 (15.1%) 0.730

Tsalanei3ess 80 (37.9%) 55 (46.2%) 0.141

lsaanuaulafiags 170 (80.6%) 99 (83.2%) 0.555

Tsamilauazriaaaiion 75 (35.5%) 58 (48.7%) 0.019

lsanaaalianauas 27 (12.8%) 17 (14.3%) 0.702

Lsaluaiulwiiangs 112 (53.1%) 64 (53.8%) 0.902

lsaeu 10 (4.7%) 4 (3.4%) 0.551
ﬁﬂszf@gnq%’% 43 (20.4%) 46 (38.7%) 0.011
sz ihauuaanagans 58 (27.5%) 42 (35.3%) 0.138
liﬂwﬁﬁuga‘ﬁ'wﬁaumkdwmma 27 (12.8%) 12 (10.1%) 0.464
fls=amsaaide 43 (20.4%) 27 (59.1%) 0.622
Jdvdnsaan 42 (19.9%) 27 (22.7%) 0.550
m’sﬁm%mzd’u;ul,mmﬂ 77 (36.5%) 56 (47.1%) 0.060
NMIHNAARAEALREA 31 (14.7%) 33 (27.7%) 0.004
Debridement 72 (34.1%) 46 (38.7%) 0.409
1Fensinganfianiuns 124 (58.8%) 84 (70.6%) 0.033
l57aqUauna 192 (91.0%) 114 (95.8%) 0.107
1 HbA1c > 8% 86 (40.8%) 37 (31.1%) 0.081
filaenenin 68 (32.2%) 67 (56.3%) <0.001
A1 GFR aaad 53 (25.1%) 48 (40.3%) 0.004
NWIULTALRIAV? (m@‘iwq@-m@) 11.5 (3.5-41.7) 13.8 (4.9-31.3) 0.003
@1 NLR (m@‘%wqm-m@) 6.4 (1.2-26.3) 8.8 (0.7-25.0) 0.039
@1 LMR (@h@"hq@-gaq@) 2.0 (0.1-6.0) 1.8 (0.3-5.2) 0.037
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LANT 4 A.A.-5.7. 2564

Frudiaiannialugag 4,000 - Fmdatiaananantie 4,000 -
12,000 viaa/ lasaes 12,000 waa/lalasaas
RS 27.90%
e 72.10%
FaBananamiia FaldaTiiadian AaTananzTia AncTaTiaLang

s 2. iagaﬂs:mwmsﬁ@L%aﬁwuiuLﬁ@Lﬁa@mwa

A a4 Ao & A o ' a ada A & P a— & A
NLRVDDINUNUINNITWIBLUALRDAUIININIT 4,000 K3 4 ;J,‘,] PTAIWENLDALUANLIYADIDIRINN A
1NN 12,000 Lraaee LWlATAAS (Eﬂﬁ 3) amoxicillin/clavulanate (Y8882 38.0), trimethoprim/sulfa
methoxazole (3888 32.7) WA ceftriaxone (30882 26.9)
> dsu a o At T 'R
am’m’n@amﬂg%’m: audau lasean amoxicillin/clavulanate Wag ampicillin/
o & - & A A [ & ad o Aa
2FIINITINDABYT ampicillin VaILTDLUANLIY sulbactam WUa®IINITAD El']l]g]‘ﬁ') WUl Edlh gNny
NnuNarwIn sy lusasaz 60.2 vasaadneg lag ﬁ‘i’lmmﬁﬂLﬁaﬂmﬂwﬁ’adﬂﬂamnniﬁQ’ﬁﬁﬁ‘hmmﬁﬂ
a { & & { ' A Aa a 1 Ae o @ aa A
ampicillin \Jwe1U T NiTodau1niga §2%u1 \WeavndaUndataliiudmayn19aia (Ui 4)

'u'
b
s 1B
e
wn
o =
e

A. baumanmni

M. morgarii
75
o 14.0
P. mirabilis 17.3
9.0
E. cloacae 18.3
14.9
. 164
K. preumoniae 0.2

10.4

P

5. coagulase negative

=
©
& &
L] L=l
K

5. aureus
16.4
. 28
FP. aeruginosa 18,2
204
: 214
E. coili 19.2
209
Enterococcus spp. 46
19.4
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‘ET'Etlﬂ:ﬂ"l'a'ﬁ'a"?l‘ilﬂllL%ﬂﬁlﬂﬂuﬂﬂl,ﬁ"ll,ﬂ"l“‘ﬂu
mimun W uinfenTn < 4,000 ¥ie = 12.000 LeadluTAthng LisEaUT 4,000-12.000 eradfluTaThng
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meropenem N 57
30
) - 5.3
piperacillintazobactam | &7
30
o 82
ampicillin-sulzactam N 4.3
134
) ) 28
clindamycin [N 7.7
104
123
ertapenem [ 106
149
o 135
ceftazidime GGG c.:
8.0
_ 244
levofioxacin I -0
224
) ) 2.8
ciprofioxacin I 4.0
209
cefiriaxone GGG .0
299
) ) 27
trimethoprim-sufamethoxazole N 27
]

amoxicillin-clavulanate

ampic illin
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NIy W ITWTRIALEEAYT < 4,000 Wi = 12,000 S GEEL
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8.2

[
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x & a
fouaruaamshagny fous

ruruiaiiand 4,000-12,000 LoadiuTaTing

31 4. m3desd jRnsanideuuafiseiananuluunariiuniu

wannitulfiusiiesduinonldlunuisoaa
R1AUWLIN AB ceftriaxone/clindamycin(’%’aﬂa: 33.9)
ceftazidime/clindamycin (388182 26.4) Waz amoxicillin/
clavulanate (38882 10.6) @NUS1AL &% ampicillin
WAz trimethoprim/sulfamethoxazole lawun1slgiduen

UTusiiasdin

srauALRaAYMINURANS TN Baue
Lﬁaifaﬁanwsn@naUiaﬁaﬁmmqu@m
mquﬁaﬁ'uﬁa@mméu%amnmﬂﬁmﬂﬁ%m:
#aNLHaNITALLIALREAV1? WUIN ’Lumjuﬁﬁ‘hmu
LALRoAT1I8HONTII 4,000-12,000 LTAFA B
Tulasfasdanudusaannisldedjiuesnuion

ﬂdwmjuﬁﬁaﬁwmmﬁﬂLﬁa@mﬂumaﬁaﬂﬁnamaﬁ

wod1Ayn1Ian@ (OR=0.48, 95%Cl 0.27-0.87,
P=0.015) lagm3fiduiuidatiaau1iunnnin 12,000
& A 2 v oA A o =
Lrasaalulasaasnuniisaa: 99.4 S LADTHE VMt
LROAUIINANTII 4,000-12,000 Loaasio lulasaas
Tagpfisannudsaanmslaudfiuzodg
fnpdayneaia laun iwasie lsanaaaiionues
' A ' A [ a &
fulaBAU A1 GFR NAA89 LazIzaUNMIAaLTaTHLY
1N (@13197 2) 61 OR 283 11 Tasuaruquiuaaslu
A ' a & o
A13197 2 lusrnzasndansrnuunatoanlsidn
AN o ° A o v A ° & A
AN bINFNAIIFNWILNAILLTAR Ao F1InLAALRE
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WU BN BasianuNg lWiNadaaN &S9N
gy fauzednafivindagymiadd didp3alaiylu
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M T HANTENUA 2 IUIAAI8 1IN ITTATIY
anudusanmslid jiucaunsntifadsaiugu
WInuaNiaTzisaianisannasladadnuuy
WA le §Iud1 OR 289 NLR uaz LMR ludimsainis
Sierzuuunansaaudsdudfildansunmviwen
dulTdu Aa NLR w38 LMR wnudaduaiuay 11 62
A1 OR 2891fa38A LAY 11 friifanadganuiuie
lgdwndaiiaauduainyd sdu

mMyianzidayafiszdaudsnuin nsdaLde
Enterococcus species Uazn13aaLTafe oY T ued
AMUFUWRTINDANETINMTITEU §Taue (dn
P<0.1) LL@i;ﬁ%’ﬂMﬁﬁ@T’aLLﬂiﬁaaaa&nLﬂué’aLLﬂ'imuqu
Iumﬁmﬁwﬁnmaﬂiaﬁaﬁﬂaﬂmuwngm 189970
@T’Jazhamai’mwmfuﬁﬁﬂ]’agaﬁaﬁ'm”mdn wintlag
vagastulum ezl adiagnsanas
RIgKEelal

inmin g sefunanwligSaanmssnm
e fFaus ldud msdaatn 19gendn 38 asm

walfoa Surmdaifiaa1agindn 12,000 iradda
lulasaas mssaan M3dedia midadelninazns
nyalfonyjiuzarnainslifedszasd iiladruun
@T’Jashwnm‘hmmﬁ@Lﬁa@mﬂﬁagluﬂ%auaﬂ‘*ﬁ’m
4,000-12,000 Lradaalulasans (@13197 3) f1 NLR
¥1nninIe lininndn 8.2 wazen LMR unnninnse ba
U1NNI7 2.1 (mmaﬁ 4) wuin ﬂ&jwﬁﬁ@h NLR 111070
8.2 ﬁé’ﬂdaumaﬁﬁﬁmﬁ'ﬂmmnﬂiﬁ (@157197 4) U
é}'@mma\‘ipj‘ﬁ'é’aa@Twm"l,&i@mn”w,ﬁaﬁ‘hLLuﬂﬂﬁquﬂsfl,‘ﬁ
ﬁ‘hmmﬁmﬁawnﬁagﬂu%%auan“ﬁn 4,000-12,000
wasaelulasans (A13197 3) Wiad1 LMR unnnin
wialdunnii 2.1
wannuLsnsaarnnsaadinintawh
(minor amputation) waN13AALAHBLTNNSaEINILTN
(major amputation) W11 luﬂﬁjuﬁﬁwuauLﬁﬂLﬁa@mﬂ
ayuaNT24 4,000-12,000 Lradda lulaIAaT waze1 NLR
WNNT1 8.2 fFadinsasnsaaniiaitnniedinita
mnm’ﬁﬂsjmLﬁmﬁa@m'sﬁagiumaﬁménLLa:@h NLR

a: v Aa ' o & @ ad oy o a &
MN13N 2. ‘]jﬁ]ﬁ]El‘ﬂllNﬂ(ﬂaﬂ'ﬁa@]ﬂ’ﬂ&lﬁqLiﬁ]ﬁ]']ﬂﬂqil’ﬁﬂl'lﬂg’ﬁ?uzluﬁdﬂﬂULLNC‘]LY]']L‘]J']W'J']%@]@L‘E@

univariate analysis

multivariate analysis

OR (95%Cl)

FIUINLAALADAVIIUANT I 4,000-

12,000 wras/lulasday
@1 NLR > 8.2

@1 LMR < 2.1

LNEIDNE

ANATRHNIRNY = 25 NN/AT.Y.

ﬂizi’@guqvﬁ'
Tsanaaaifanuadginlaody
lsamilauaznaaaiian
N1GARRALREA

s T TRANIUNS
Womauin

@1 HbA1c > 8%

@1 GFR aaad
im”umiam%a?uuiWWﬂ

0.53 (0.33-0.83)

0.57 (0.36-0.90)
0.70 (0.44-1.11)
0.52 (0.33-0.82)
2.19 (1.37-3.50)
0.53 (0.32-0.86)
0.26 (0.16-0.42)
0.58 (0.37-0.92)
0.45 (0.26-0.78)
0.59 (0.37-0.96)
0.37 (0.23-0.59)
1.53 (0.95-2.45)
0.50 (0.31-0.80)
0.65 (0.41-1.02)

P OR (95%Cl) P
0.006 0.48 (0.27-0.87) 0.015
0.016 0.65 (0.38-1.12)° 0.123
0.126 0.87 (0.52-1.47)° 0.607
0.005 0.49 (0.26-0.90) 0.022
0.001 1.52 (0.88-2.60) 0.131
0.011 1.20 (0.61-2.36) 0.602
<0.001 0.31 (0.15-0.62) 0.001
0.019 0.87 (0.51-1.50) 0.618
0.005 1.02 (0.51-2.03) 0.957
0.033 0.92 (0.53-1.59) 0.758
<0.001 0.83 (0.44-1.54) 0.546
0.082 1.55 (0.89-2.70) 0.125
0.004 0.42 (0.24-0.73) 0.002
0.061 0.52 (0.28-0.96) 0.036

a: @1 OR U84 NLR 182 LMR g uuan5asA nuunan a2 ul el udf taanngun1syinuwonaanlsedn da NLR

738 LMR iauﬁ'uﬂaﬁ'ﬂmuqu 11 @2 @1 OR maaﬁaﬁ'ﬂmuqu 11 grdfaMaLasINwIUL 8 M1k AL Ao a1t T wa

wi3au

997
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@13199 3. AW ldSanm Nl fTusvesimindaiiannny

FUIULTALRDAVIITI9 4,000-12,000 LTRE/

lug9 (N=158) #anId (N=172) ?
msfagad 21 (13.3%) 28 (16.3%) 0.446°
amnnil 2 38 °C 0 (0%) 1 (0.6%) 1.000°
Fuwndaians1n > 12,000 iras/lulasaas 9 (5.7%) 14 (8.1%) 0.384°
AIFA 20 (12.7%) 35 (20.3%) 0.061°
o msaadnittawh 15 (9.5%) 15 (8.7%) 0.807°
o nsaawiialinwsadinian 5 (3.2%) 20 (11.6%) 0.004°
MIFETIA 0 (0%) 2 (1.2%) 0.499°
msdadolna 5 (3.2%) 5 (2.9%) 1.000°
mangalfendjiuzanamslidnsleasd 1 (0%) 3 (1.7%) 0.624°

a: Pearson Chi-square, b: Fisher's exact test

ldunnin 8.2 adnefinadaAnieaiia (P=0.004 uaz msdnuludrdszine 11w Ussinalu wu S. aureus

P=0.020 @1U®1AL) (A13199 3 uazd)wanainh UINNga 3898987 Aa P. aeruginosa (13) dizing

=S ] a o . g v a a A o o dw A a 0
ﬂ'ﬁﬂﬂiﬂ"]‘lNWUﬂ’]iﬂﬂUN']ﬂ'] debrldementﬂadl"ﬁm E]HI@‘H’L‘ITEIWUR']@UL%E]L‘IﬁNE]%‘iJ‘EZL‘V]ﬂﬁ]% (17) 871

UfFamzasu 30 Fulasiunng ldldrounn

-
n1vandInana
=S n°|' 1 dql’ v a{
AIANEIBANUIN L DaNNBRALNNLIRITRAND
ANNFARAIAUUIN @wn Enterococcus species, E. coli,

. o v A '
P. aeruginosa Was S. aureus MUAIAL TILANAIIIN

UszinesalTewy P. aeruginosa NNNNFA a1N6IY S.
aureus (34) W31 Enterococcus species Minuidu1au
dulunnadszine udgihoiwmnuiilemanuigafld
e N
anngladdlsawnnau (35) mafinsitwuizaiily

v a v & A a a i wvda v =
Nﬂ&liz@l‘ﬂLN@L@@@]"H’]’JN@]‘Uﬂ@]N’]ﬂﬂQ’]Ejﬂui:@]’ul,uﬂ

2

=

\§0AU1IUNA LWz Enterococcus species Hauog iy

@13197 4. AW lESanminmaisnljimcvasaandrndaiionsnn

1 NLR f1 LMR
<82 (N=179) > 8.2 (N=151) >2.1 (N=151) < 2.1 (N=184)
myfaLgad 21 (11.7%) 28 (18.5%) 0.088° 16 (4.1%) 33 (17.9%)  0.077°
amn)dl = 38 °C 0 (0%) 1(0.7%) 0.458° 0 (0%) 1(0.5%) 1.000°
unidalienn > 12 (6.7%) 11 (7.3%) 0.836° 9 (6.2%) 14 (7.6%)  0.609°

12,000 tmad/bulasaas

MIAATN 23 (12.8%) 32 (21.2%) 0.043° 23 (15.8%) 32 (17.4%)  0.692°
e mssadnitarh 15 (8.4%) 15 (9.9%) 0.625° 14 (9.6%) 16 (8.7%)  0.779°
® mIsamianie 8 (4.5%) 17 (11.3%) 0.020° 9 (6.2%) 16 (8.7%)  0.388°
MFUTIa 1(0.6%) 1(0.7%) 1.000° 1(0.7%) 1(0.5%) 1.000°
mydasalnal 6 (3.4%) 4 (2.6%) 0.759° 3 (2.1%) 7 (3.8%) 0.521°
miwgaldundfiue 1(0.6%) 3 (2.0%) 0.336° 1 (0.7%) 3 (1.6%) 0.633°

1] &
"ﬂ"lﬂﬂﬁﬂ"livLMW\‘]ﬂiZﬁdﬂ

a: Pearson Chi-square, b: Fisher's exact test
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‘é o v Aa Qs a dl a g =
FarliiiaensonauusSIMNuNafaLTe (37) 394
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g Yo A & "o py
Ju MIAnwRgInuMIAaBanansriasesas 67.3 99
Infldsenudszinaduladide (17) Anuseuas 62.8 ud
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MIANAWLEATINNTABE1 LT L UUHALY
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Aaa & o A o @ A o
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