Head and Neck

D

Check for
updates

Korean J Otorhinolaryngol-Head Neck Surg 2021;64(5):327-35 / elSSN 2092-6529

https://doi.org/10.3342/kjorl-hns.2020.00157

Assessment of Change in Microbiology and Antibiotic
Sensitivity of Deep Neck Infection Over 10 Years

Ju Hyun Yun, Soo Jin Kim, Han Su Kim, and Soo Yeon Jung

Department of Otorhinolaryngology-Head and Neck Surgery, College of Medicine, Ewha Womans University, Seoul, Korea

¥ 749 849 A7 54 2 A 4440w

Background and Objectives Treatment using systemic antibiotic administration and sur-
gical drainage has been the common treatment modality for deep neck infection. This study
compared the changing pattern of isolated pathogens to recommend the best empirical antibi-

otics for deep neck infection.

Subjects and Method Reviewed retrospectively were medical charts of 131 patients who,
confirmed with deep neck infection, underwent surgical drainage for pus cultures at Ewha
Womans University Medical Center between January, 2009 and July, 2019. We analyzed the
changing pattern of isolated pathogens and antibiotic susceptibility tests using their pus cultures.
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Results Streptococcus viridans was the most commonly isolated organism (35.1%), followed
by Klebsiella pneumonia (13.7%) and Staphylococcus aureus (4.6%). The isolation rate of Strep-
tococcus viridans increased in the recent 10 years [p=0.016, odds ratio (OR)=3.417]. Antibiot-
ic susceptibility tests showed that all pathogens were resistant to ampicillin, but susceptible to
ampicillin/sulbactam and cephalosporin. The isolation rate of clindamycin resistant pathogens
was increased with statistical significance (p=0.020, OR=8.076).
Conclusion Antibiotics effective against both Streptococcus viridans and Klebsiella pneu-
monia should be used as the first-line of treatment for deep neck infection. Ampicillin/sulbac-
tam or amoxicillin/clavulanic acid were sufficient to treat deep neck infection empirically re-
gardless of age or underlying diseases.
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Table 1. Demographics of patients presenting with deep neck in-
fections (n=131)

Microbiology of Deep Neck Infection I Yun JH, et al.

Table 2. Distribution of the involved space of deep neck infec-
tions (n=131)

No. of patients (%)

No. of patients (%)

Patient
demographics Total IS palle p-value Space Total SIS alls p-value
case case case case
Sex 0.883 Parapharyngeal space 56 (42.7) 29 (37.2) 27 (50.9) 0.118
Female 8(29.0) 23(29.5) 15(28.3) Submandibular space 27 (20.6) 21(26.9) 6(11.3) 0.030
Male 93(71.0) 55(70.5) 38(71.7) Sublingual space 9(14.5) 9(1.5) 10(18.9) 0.242
Underlying disease ReTrophoryngeoIspoce 4(10.7) 11(4.1) 3(5.7) 0.125
Diabetic mellitus 35(26.7) 33(42.3) 2(3.8) <0.001 Posterior cervical space 11 (8.4) 8(10.3) 3(5.7) 0.524
Hypertension 31(23.7) 23(29.5 8(15.1) 0.057 Anterior cervical space 9 (6.9) 7 (9.0 2(3.8) 0.311
Cardio-vascular 10 (7.6) 7.0  3(5.7) 0.739 Parotid space 6 (4.6) 6(7.7)  0(0 0.081
disease Masticator space 5(3.8) 4(5.1) 1(1.9)  0.648
Cancer 7(5.4) 4(51) 3(57) 1.000  Visceral space 2.5 103 109 1.000
Liver cirrhosis 538 504 00 0.081 Carotid space 2(1.5 226 0(0) 0.515
Thyroid disease 3(2.3) 1(1.3) 2(3.8) 0.565
Chronic renal disease  2(1.5)  2(2.6)  0(0) 0520 3 BAEUY Klebsiella pneumonias Aol A= 534
Life style =% 9kkch(Table 3). FARLS} HI AR ALo]o] Al gufors
H;%;L;;kgolcohol 37(28.2) 22(28.2) 15(28.3) 0.990 A} Agbe] EAEK0 2 S ojujat Zo|S Kol OJ’S’J\'EU%,
Smoking 54(412) 38(487) 16(302) 0034 L9 FAR; IHA] 92 SE&} AfolollA| Escherichia coli
(p=0.021)2] sHE°] F+YuIgt 2polE Hl o 1 9 Al
oA &3 ofHo| w2 E;H%A Zpol= fi3{tH(Table 5).
:Z | p=0365 Klebsiella pneumonia®) 7% Wi $EAfol| A ©iro] 0|8
Ll A g5 Bl ol 54E0] 336400 =9ITH(p=0023). 1
g ] p-0253 9] TFE Ale] FABME Gue ool uhE fojul3t 2}
il >< o0 o2 Wolx| §rekeHTable 6).
5 2l 2009~2013} 2014~20194 & 7]7k0 & 1}i=0] 100
£ 51 Eob wAE Mol Wsl oFAhS A mgkc) I3 A Al
z 0 b —— Diabetic meltus [p=0.007, odds ratio(OR)=3.487) ¥ &714 AN+ (p=0.684,
st - anskoconlaikng | po) 95) 8 21 ol Bl F7oH: S Mol
0 Hh, 28 34 Al (p=0.178, OR=0.518) 54 E°] {4
2009-2013 2014-2019 ~ )
vear 3= FE|E Holal Ith(Fig. 2A). Streptococcus viridans

Fig. 1. Changing trends of number of patients with diabetic melli-
tus, high-risk alcohol drinking, or smoking history during 10 years.
The number of patients with diabetic mellitus (p=0.644) was de-
creased in the recent 10 years, but it was not statistically signifi-
cant. The change of number of patients with high-risk alcohol drink-
ing (p=0.253) and smoking history was also statistically insignificant.

ol A1) At FAAF Akl YUsHA| Streptococeus viri—
dans(33.3%, 39.5%)7} 7V =& HlER FAEHNCH, EA
ol| A= Klebsiella pneumonia(16.1%), ©1/dol| A= Klebsiella
pneumonia(7.9%), Staphylococcus aureus(7.9%)7} th2-2.

51 AT Al AR At Aol whet ZF Al
9] FHES] Fulgt zfol= lgltt. Aoke] AltuierEA
A1} Staphylococcus aureus(33.3%)7} 71 3514 A=A
1, 71 & o]o] Streptococcus viridans(16.7%), Streptococ—
cus pyogens(167%)7F SAE|g.0H, Ad2loA F HAZ &

(p=0.016, OR=3417)= 22 7 | sAACR
Son|alA Z7)s+glon, Klebsiella pneumonia(p=0.372,
OR=0.578)= #458h= /ol f-2ulgt Zpol= it
(Fig. 2B and Q).

AlwrE 2 A ] 2aHE s 2 7 S
S A% Streptococcus viridans2] 73-$- clindamycin, eryth-
romycinol| A 2V 43 4%, 478%2] WAEELS RF O ampi-
cillin, ceftriaxone A2 2] A oll= =5F 7H=/do] STk
Klebsiella pneumonia®A+&= 274& A et Y] 164
(88.9%)°| 4] ampicillin®l] W< ¥, amoxicillin/cla-
vulanic acid, cefoxitin®l] W& Hol= Ald7F 242 144
B ¥t} Staphylococcus aureus?} SAE 6404 HE
penicillin®] W42 24tk Clindamycin % erythromycin
of WS Bl A 50%%.0m, B Ao xjof|A] 4

7 &% 54 E°
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Table 3. Microbiology results of patients with deep neck infections according to demographics

No. of patients (%)

Organism Severity Sex Age
fotal S(e:(\;ie (':vc\lllsi p-value Female Male p-value Adult Pediatric p-value
No growth bacteria 46 (35.1) 29 (37.2) 17(32.7) 0.548 2(31.6) 34(36.6) 0.588 42(35.3) 4(33.3) 1.000
Aerobes
Gram-positve bacteria
Streptococcus viridans 46 (35.1) 27 (34.6) 19 (36.5) 0.885 15(39.5 31(33.3) 0.504 44(37.00 2(16.7) 0213
Staphylococcus aureus 6(4.6) 226 4.7 0.221 3(79 3132 0.356 2(1.7)  4(33.3) 0.001
Streptococcus pyogens 538 1013 4(77) 0157 2(53) 332 0627 3(25 2(67) 0.066
Streptococcus, group F 108 101.3) 0(0.0 1.000 1(2.6) 0(0.0) 0.290 1(0.8) 0(0.0 1.000
Staphylococcus epidermis 1 (0.8) 1(1.3)  0(0.0) 1.000 0(.00 1(.1) 1.000 1(0.8) 0(0.0 1.000
Gram-negative bacteria
Klebsiella pneumoniae 18(13.7) 13(16.7) 5(9.6) 0238 3(7.9 15(16.1) 0214 18(151) 0(0.00 0.371
Escherichia coli 3(2.3) 3(3.8) 0(0.0) 0.272 0(0.0) 3(3.2) 0.556 3(2.5) 0 (0.0) 1.000
Enterobacter sp. 2(1.5) 1(1.3) 1(1.9) 1.000 1(2.6) 1(1.1) 0.498 2(1.7)  0(0.0 1.000
Neisseria sp. 1(0.8) 1(1.3) 0(0.0) 1.000 1(2.6) 0(0.0) 0.290 1(0.8) 0(0.0) 1.000
Acinefobacter 1(0.8) 1(1.3) 0(0.0) 1.000 0(0.0) 1(1.1) 1.000 1(0.8) 0(0.0) 1.000
Anaerobes
Gram-positive bacteria
Peptostreptococcus sp. 43.0) 103 3.8 0303 4(43) 0322 4(34) 0.0 1.000
Lactobacillus 1(0.8) 1(1.3) 0(0.0) 1.000 1(2.6) 0(0.0) 0.290 1(0.8) 0(0.0) 1.000
Gram-negative bacteria
Prevotella sp. 3(2.3) 3(3.8) 0(0.0) 0.272 2(5.3) 1(0.1) 0.202 3(2.5) 0(0.0) 1.000
Citrobacter 1(0.8) 1(1.3) 0(0.0) 1.000 0(0.0) 1(0.1) 1.000 1(0.8) 0(0.0) 1.000
sp.: species
H A9t} Streptococcus pyogens+ clindamycini} kU }g_-
gentamicinol] Wd-& Hol= A7t 242 114 Hare|glch
(Fig. 3). 2 Aol 2 109 @ 59 AR Ao 2 A7l
Ampicilline HE FHE Aol gk Aol vy Feg w2 Ao FE FAE 7 U+ A
=2 BHH, ampicillin/sulbactam-2 F=/do] =] Yelstth 3] Zake] $3} oFAFE vlal- ATk

Erythromycin®} clindamycin® A3}/do] H| a4 =2 Ho|

O} cephalosporin A8 FAA= HE 574H Aol of
off W=7 =2 Ao ® 2RIESITHFig. 4).

100 | 52 5AH Alte] 2419 cephalosporin(p=1.000),
3AIHl cephalosporin(p=1.000), clindamycin(p=0.020), amox—
icillin/clavulanic acid(p=1.000) ¥ ampicillin/sulbactam
(p=1.000)°]] et WAEC] B+ F716k= = Heltk 1
21} clindamycin WA Aldtito] FASA S 2 {-ou|aH
FE°] 8.0768 S7FslkH(Fig. 5A). Streptococcus viri-
dans®} Klebsiella pneumonia Z¥2+2] &A1 tfgt W&
o] Hal= AR {FouRh AfolE Ho|x] FSkth
(Fig. 5B and O).
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Table 4. Microbiology results of patients with deep neck infections according to involved space

No. of patients (%)

Organism Parapharyngeal Submandibular Sublingual space ReTroEgoogengeol
No growth bacteria 20 (35.7) 4(14.8) 6(31.6) 5(35.7)
Aerobes
Gram-positve bacteria
Streptococcus viridans 28 (50.0) 12 (44.4) 6(31.6) 7 (50.0)
Staphylococcus aureus 0(0) 4(14.8) (5.3) 0 ()
Streptococcus pyogens 2 (3.6) 1(3.7) 0 (0) 0(0)
Streptococcus, group F 0(0) 1(3.7) 0(0) 0(0)
Staphylococcus epidermis 1(1.8) 0(0) 0(0) 0(0)
Gram-negative bacteria
Klebsiella pneumoniae 4(7.1) 5(18.5) 2(10.5) 3(21.4)
Escherichia coli 1(1.8) 0(0) 00 0(0)
Enterobacter sp. 1(1.8) 0 (0) 1(5.3) 0 (0)
Neisseria sp. 1(1.8) 00 00 00
Acinetobacter 0(0) 0(0) 00 1(7.1)
Anaerobes
Gram-positive bacteria
Peptostreptococcus sp. 0(0) 13.7) 1(5.3) 0(0)
Lactobacillus 1(1.8) 0(0) 0(0) 0(0)
Gram-negative bacteria
Prevotella sp. 1(1.8 2(7.4) 1(5.3) 0(0)
Citrobacter 0( 0) 1(5.3) 0(0)
sp.: species
of wlsl A e At £4] 2 FEo] w3tk B Stk Qu|E 7HX| AL AojR 0|52 & Streptococcus angi-
Aol A dof Ao B2 SlekA]) AMEARE 5 o8] nosus, Streptococcus mitis, Streptococcus sanguis, Strep—
AT Zg-S EooE < Hho] AAE &ARA 92 4] tococcus intermedius, Streptococcus constellatus 2 3E
A Sarek? e 413 el ol e B Rk ol 7 viel SAISR: B MR goR Aoy

o &jof gtk
AR oAM= dREE BE3AY S HolH,
Streptococcus, f~hemolytic streptococcus, Staphylococ—
cus, Klebsiella pneumonia 52| 714 w52} Bacteroides,
Peptostreptococcus 52 ©714 571 2 SA4E= Ao
= E_TLE]IL ATk B Ao e EEe 69(5%)2
EEA yebgon, o] SAEA] 92 7%= 439(32.8%)
] D=t ol= AHsE] ool 12} 437] of| A &YA
2 zjupdto} 29381 A0} wrof Aol A 27} 7HAGS:
Ao 2 FatETh Al AA A3} Streptococcus viri-
dans(35.1%), Klebsiella pneumonia(13.7%), Staphylococcus
aureus(@.6%) &2 2 e o|d A tEy) vsst AutE
E%ﬂ‘:]‘S’HO)
7V &3 5745 Streptococcus viridanse 1221
(e}

7 WS ek, P AL goftel S 1

=271 YLea 1=

2 re

Aol Ba|e|= A 2207 Hsto] 5 52 5¢
o 2H AR e Yoy "k 22 IOLﬂ
o o] Wizt S B gk A Al Streptococcus
viridans®] T 27} FAFSHA| WAL Q1o o]+= Strep-
tococcus viridans7} 745 7199 8 A0S XAl
Ak A3 dele dx|she Aufo|o Y EgE B ot
A3} 2 Streptococcus viridans®] 53 E0] &=olx| il
th= Fo] FelE]o] Streptococcus viridans®ll FH40]
= PAE A4 A= Adest= Aol Fasirhal

Ol'ﬂ ofll
o oX

_Q_
=
2k

32 30
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%QE 5514 SA= Klebsiella pneumoniae?] 7% o]
A AFEolA G SAtol| A Giro]l o]$HE]R] o2 $Exlo]]
Blg) 5 EC] WA U2 Aoz gejA] ok 2o
A= P LA} Klebsiella pneumoniae 574 E°]
3.3644 =2 o2 SRl A8 Ao ALl FAlsHA
E Ao %= Klebsiella pneumoniae®] ampicillin WAd©]
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Table 5. Microbiology results of patients with deep neck infections according to lifestyle habits

No. of patients (%)

Organism ot Smoking Drinking
Smoking Non-smoking p-value Alcohol  Non-alcohol  p-value
No growth bacteria 46 (35.1) 14 (25.9) 32 (41.6) 0.065 8(21.6) 38 (40.4) 0.042
Aerobes
Gram-positve bacteria
Streptococcus viridans 46 (35.1) 23 (42.6) 23(29.9) 0.133 15 (40.5) 31 (33.0) 0.414
Staphylococcus aureus 6 (4.6) 1(1.9) 5(6.5) 0.400 1(2.7) 5(5.3) 1.000
Streptococcus pyogens 5(3.8) 3(5.6) 2 (2.6) 0.403 1(2.7) 4 (4.3) 1.000
Streptococcus, group F 1(0.8) 00 1(1.3) 1.000 0(0) 101.1) 1.000
Staphylococcus epidermis 1(0.8) 1(1.9) 0(0) 0.412 1(2.7) 0(0) 0.282
Gram-negative bacteria
Klebsiella pneumoniae 18 (13.7) 9(16.7) 9(11.7) 0.415 7(18.9) 11(11.7) 0.280
Escherichia coli 3(2.3) 3(5.6) 0(0) 0.068 3(8.1) 0(0) 0.021
Enterobacter sp. 2(1.5) 1(1.9) 1(1.3) 1.000 0(0) 2(2.1) 1.000
Neisseria sp. 1(0.8) 0(0) 1(1.3) 1.000 0(0) 1(1.1) 1.000
Acinetobacter 1(0.8) 1(1.9) 0(0) 0.412 0(0) 1(1.1) 1.000
Anaerobes
Gram-positive bacteria
Peptostreptococcus sp. 4(3.1) 1(1.9) 3(3.9) 0.643 1(2.7) 3(3.2) 1.000
Lactobacillus 1(0.8) 000 1(1.3) 1.000 0(0) 1(1.1) 1.000
Gram-negative bacteria
Prevotella sp. 3(2.3) 1(1.9) 2(2.6) 1.000 1(2.7) 2(2.1) 1.000
Citrobacter 1(0.8) 1(1.9) 0(0) 0.412 1(2.7) 0(0) 0.282
sp.: species
Table 6. Microbiology results of patients with deep neck infections with and without diabetic mellitus
) No. of patients (%)
Organism
Total DM Non-DM p-value
No growth bacteria 46 (35.1) 9 (25.7) 37 (38.5) 0.174
Aerobes
Gram-positve bacteria
Streptococcus viridans 46 (35.1) 12 (34.3) 34 (35.4) 0.904
Staphylococcus aureus 6(4.6) 1(2.9) 5(5.2) 1.000
Streptococcus pyogens 5(3.8) 0(0) 5(5.2) 0.324
Streptococcus, group F 1(0.8) 1(2.9) 0(0) 0.267
Staphylococcus epidermis 1(0.8) 0(0) 1(1.0) 1.000
Gram-negative bacteria
Klebsiella pneumoniae 18 (13.7) 9 (25.7) 9(9.4) 0.023
Escherichia coli 3(2.3) 2(5.7) 1(1.0) 0.174
Enterobacter sp. 2(1.5) 0(0) 2(2.1) 1.000
Neisseria sp. 1(0.8) 0(0) 1(1.0) 1.000
Acinefobacter 1(0.8) 0(0) 1(1.0 1.000
Anaerobes
Gram-positive bacteria
Peptostreptococcus sp. 4(3.1) 0(0) 4(4.2) 0.573
Lactobacillus 1(0.8) 0(0) 1(1.0) 1.000
Gram-negative bacteria
Prevotella sp. 3(2.3) 1(2.9) 2(2.1) 1.000
Citrobacter 1(0.8) 0(0) 1(1.0) 1.000

DM: diabetes mellitus, sp.: species
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Fig. 2. Isolation rate of different types of bacteria (A), Streptococcus viridans (B) and Klebsiella pneumonia (C) during each 5 year inter-
val. The isolation rates of gram positive bacteria (p=0.007) was increased significantly between 2009 and 2019. The isolation of anaer-
obes (p=0.684) was increased and that of gram negative bacteria (p=0.178) was decreased, but they were not statistically significant.
The identification of Streptococcus viridans (p=0.016) increased in the recent 10 years with statistical significance. The identification of
Klebsiella pneumoniae (p=0.372) was shown to decrease in recent years, but it was not statistically significant.
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Fig. 3. Results of antibiotic susceptibility test among mainly iso-
lated bacteria. The isolation rates of clindamycin and erythromycin
-resistant S. viridans were respectively 43.4%, 47.8%, but Strepto-
coccus was sensitive to ampicillin and ceftriaxone. All cases ex-
cept 2 cases with K. pneumonia isolated were resistant to ampicil-
lin and half of them were resistant to clindamycin and erythromycin.
S. pyogens: Streptococcus pyogens, S. aureus: Staphylococcus
aureus, K. pneumoniae: Klebsiella pneumoniae, S. viridans: Strep-
tococcus viridans.
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Fig. 4. Relative efficacy of different antibiotics against all microbes.
Ampicillin, erythromycin and clindamycin were relatively resistant
against all microbes. On the other hand, ampicillin/sulbactam and
cephalosporin were relatively sensitive to all microbes.
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