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Bacterial Upper Respiratory Infections

Acute bacterial upper respiratory infections include acute rhinosinusitis, acute
pharyngotonsillitis, acute laryngitis, and acute epiglottitis. These are common
reasons for primary care visits. Acute bacterial sinusitis usually occurs as a
secondary complication of acute viral sinusitis. Acute viral sinusitis will recover
over the course of 7-10 days without antibiotics. Amoxicillin is a drug of choice
for acute bacterial sinusitis in the practice guidelines. Patients with acute
pharyngotonsillitis should be treated with antibiotics (@moxicillin) for 10 days with
the purpose of prevention of rheumatic fever. Use of rapid antigen detection should
be encouraged for the appropriate use of antibiotics, especially in Korea. Etiologies
of acute laryngitis in adults are mainly viruses. However, M. pneumoniae, M.
catarrhalis, H. influenzae are major bacterial pathogens of laryngtitis. Acute
epiglottitis, cellulitis of the epiglottis, is a life-threatening infection. Airway keeping
and antibacterial therapy against H. influenzae and other bacterial pathogens
are main stays of management. Evidence-based approach is greatly in need for
appropriate care for patients with bacterial upper respiratory infections.

Key Words: Upper respiratory infections, Bacterial Infections, Evidence-based
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24 HH|S%Y(acute sinusitis), 2 H|EHISH
(acute rhinosinusitis)

= =
I GFOZ, o] T v14e] Gt BB R vl
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A(rhinosinusitis) ©. &

=] g

71E 7 Ao 2 &Rk vHEA v H)EE-S 1] 43] o) =
A FHlEEE 7H Wi E o] 205 g H ol e E2 T 1Y Ao
whehba] AelE (maxillary), 5% (frontal), AFE%(ethmoid), &5
(sphenoid) FH] o2 -5 5 3lTh

Fa]E5g-S Aol o AaFo 7 A7s] #2d 7)o St
= vlol#) AA H-H)% A (acute viral rhinosinusitis)¢l 797} o
HRo|H[3], AE5+« vlo|#] A= rhinovirus, influenza virus 2
parainfluenza virus 5°] WtHo6l. F4 AldA §-8]%A(acute bac-
terial rhinosinusitis)-& B}o]2] A1 H|50] 5ol 2a] Hu]=9] vj&
T7F s AU A ul o] el 2 Q1% o] 2FA 1 M|kl o5 oF
0.5-2% =& ntol| g HIF-H|EH SAtol| A 0 2 Az}
[3]. Mlete] 2214 Zjo] ofBA| BASH= A= 2 dejA] A ot

e o] Fuli5e] ole] WL s, T8 T B u)F

F2pA), P, b E 2B, T, T
o4l 4 Al S Ee) £
o4, 6-81. BEO 47 h AS BrVAlEe] TS A
ofe] zrel} ATHATHOL Al HulEde] Ak 918 Hul5e)
FAAA WS A= 5 otk A Yo Al g
Eofelome QgH 0w e 3
e 79 o] B E A the
ok 1) 4 B, 2) ob9] Ag et ok

A RGBS 7, 79, <
R=%
o
[e)

oo

i)
il

1
2y 5787 EH0] ofH AL RPd s ol whe A 53 s
O 7 oHHE A ks ArlsladsE 5o Edol wimA e
Sioh4].

IOl AT FUIF R velel 2y RuIEH) FRE S

Table 1. Pathogens of Bacterial Rhinosinusitis in Adult and Child [4]

QTS Adults (N = 339) Children(N = 30)
N % N %

Streptococcus pneumoniae 92 4 17 4

Haemophilus influenzae 79 35 1 27

Anaerobes 16 7

Streptococcal species 16 7 3 7

Moraxella catarrhalis 4 22

Staphylococcus aureus 3

Other 4 1 2

rEstofof FrH4]. vlol Azt Gel] 2% 74 T2 thl 7-102 7
of] T 31[4], M dFHlEH2 7Y ol 3XH= A7 Hon
2, 370] 7Y o3 A5 Al S GAE & 5 ot xide
b eI, 229 AltA 7 S

oY 4E A E X E FE AR E el Sl 4]
] 2}3}bE = 79-(“double sickening’, “double worsening”) %
Atk g WEHEA ol A= OIF-E0] 94 FHIEH] AE diEs
Hko 2 SAF 22 (o 80% vs. XFat 90%)[12], WdH 2
2 77 Al Frls o] AlEuA Fdo] Aldh Ao gisA=
o] 370] §li= 7ol gkt FAAIE A8 Aol sl g
CH12]. Ty Al FHlE 3 vkl g A HHl s AE THEske] A
H AT §lom o] HEREAE o] FHA] flolA] BAIH DR Ao
F7} 83t} e Fu)Edo] SalEE Aol FAAIE AHEEIA|
RS o glom S5k ol gigh T2 AHER S oS AN
Zlo] a7-FT}

M 7] &3 - Streptococcus pneumoniae, Haemo-
philus influenzae <=0 & o] S 7FX|7} oF 75% S x}A] 3t}4]. o]
9|9 52 Moraxella catarrhalis, Staphylococcus aureus,
Streptococcus &, 7|7 So] drH4l. 2008 1Y xj=o] HA
¥ w]=F Clinical and Laboratory Standards Institute (CLSD)2] S,
pneumoniae®] penicillin 7+ 27g7]550] A HAEJAEH (S,
7|E0l= ke 9)9] F&holl A S, pneumoniae?)] penicillin MIC 7]
F-o] ‘A <0.06 (ug/ml); 5% WA 0.1-1.0; WA =207
ol ot AT E A <2 (pg/ml); FEE WA 4.0; Ul
A 28,079, o] 7]&9] W= W8S fEste Fxrude=
cephalosporin At} th2 Algoka] o] Ago] & a3dhx] gFe-g it
Fghtar AzRE) mERR AT Tho]=aiRle A= amoxicillino]u
amoxicillin/clavulanateE 7FA| 1L 2| &3+ 73} cephalosporin ALt
macrolideZ] oF&E-] X7 A7}e] xfol= glrkal ghth4, 11, 12]. 7}o]
Tkl A= amoxicilling 13} AgloFo &2 F38}kar 9Jrh4], 1097}
o) Xz} te] uhdS fls) dasith

Cephalosporin Al ¢F& Fof| 4= cefpodoxime, cefdinir, ce-
furoxime 5o°] A& 4= 3t} Quinolone AGIAA] 5 gati-
floxacin, levofloxacin, moxifloxacin 5% &34 o|x|qt Al H3}
S. pneumoniae 5419 WA LA S A AL-E-S F5loIof FF
t}. H influenzae2 WElFEES S 42 Qrets 52 1Hs]
amoxicillin/clavulanate, cefuroxime, cefdinir 52 A}&3k = lth
YA X 2.7]3H2 10-143bo| T},

71 Azt de] gilHe Aev Uil s Fa AYER]

o

o] &2 amoxicillin/clavulanate B=+= ampicillin/sulbactam®] A
o] cephalosporinA|#] X} 4240 2 g Fojof &l ce-
phalosporing &gt 74-9- 7|7t g A2 Ex] Hek-S 9J8) ==
metronidazoleo|t} clindamycing- 5712 Al-8-317| &= ghe},
2748 A 48-72A7F ALgBA St o] sl vk o3}
= 4%, 53] wolu FFAAEA 2] T Fo] QAlEH= 5 9
2 A7 E gl 2 o153 215 71 @ 81 TH 9.



www.icjournal.org

http://dx.doi.org/10.3947/ic.2011.43.5.383 * Infect Chemother 2011;43(5):383-389 385

FAA Sol| B17F FEAAA G4 D AL, A = WEA, 38
2EF 5 5] ARG ETE HIA U] 4 AE| 20|20 AL-g-of Tk A
AR A A AgHE A A|RE BT U] hh AH| 20|50 AR
PAAE BE3ITA] 1A FHA| T/ Sl o] HH(FAa A
H 20| =T vs. 919k 73% vs. 66.4%) F-2H-§-& 2 EA7} HX] = A
© 2 WSITH13). vt o] 42 A AE 2o ALE-9] 7))
o]e] gJokel vl IR b ¥ of} vlole A FHlE AT Ald

S 21=H(acute pharyngitis) Y M QIFHEH
(acute pharyngotonsillitis)
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influenza virus, parainfluenza virus, rhinovirus, respiratory
syncytial virus (RSV) 5-2] nlo]] A 7ol &J3tt}. S pyogenes?} 7}
W0 ® FoF Aol o] Aol ko] ZHed ARIIAIE T
3= o] Basrhal ohy-we] rel=eelo] FIRTHIA) F4 9
Holl thgt 7hol=eiele A =7he9]e] Axlo] 1270 =7t &
27k Ul sl 14 Aol 1 304¢ Tele) QoA

T

oAt

Table 2. Pathogens of Acute Pharyngotonsilitis

Pathogen Associated Disorder(s)
Bacterial Streptococeus, group A Pharyngitis, tonsillitis, scarlet fever
Streptococcus, groups G, G Pharyngitis, tonsillitis
Mixed anaerobes Vincent's angina
Fusobacterium necrophorum — Pharyngitis, tonsillitis,
Lemierre's syndrome
Neisseria gonorrhoeae Pharyngitis, tonsillitis
Corynebacterium diphtheriae  Diphtheria
Arcanobacterium haemolyticus Pharyngitis, scarlatiniform rash
Yersinia enterocolitica Pharyngitis, enterocolitis
Yersinia pestis Plague
Francisella tularensis Tularemia, oropharyngeal form
Treponema pallidum Secondary syphilis
Viral Rhinovirus Common cold
Coronavirus Common cold
Adenovirus Pharyngoconjunctival fever
Herpes simplex type 1 &2 Pharyngitis, gingivostomatitis
Parainfluenza Cold, croup
Coxsackie A Herpangina, hand-foot-mouth disease
Epstein-Barr virus Infectious mononucleosis
Cytomegalovirus Cytomegalovirus mononucleosis
HIV Primary HIV infection
Influenza A, B Influenza
Mycoplasmal Mycoplasma pneumoniae Pneumonia, bronchitis, pharyngitis

Chlamydophilial ~ Chlamydophila psittaci
Chlamydophila pneumoniae

Acute respiratory disease, pneumonia
Pneumonia, pharyngitis

55 A XS ATkl ot s], o] 5o tF YA|skA]= gL ATk
(14, 15].

B ape]] whzt 2ol 7k QAT QIO A = oF 5-10%0 4], Aot A
= 15-36%7} S. pyogenesol| ]8HcH(Table 2)(5, 16, 17]. S, pyogenes
of] oJ&k AlitAd I FHI 7S Aol D estaME b o = %
npo]2| A 7142 Epstein-Barr virus (EBV)ol| 2] 8 G4 T3l 150]]
BV QT 5 HIV 7h ol SRk QIFdolnt o] 52 A9

Abgo] B8 30 53] 4 HIV AL F5 55, A2 0 AshiA]

c

% rlo

-] Q179 A A X =2E WL e Ao 2 S
7ol thet YA A1 27} A 2] =gk ALE-2] v a3t ol
7F S5 QAEHIS, 19, 8 AR = Al w7kl =2kelol

Ashs 2 Bk 9N S 7H fAlE o] A AL 9lrk
HALTFH ] YA A8 FAS Al gzt Foll 2

= 57] SRS FrtE a3 578 FFe A dolu QT
9 5 FU(peritonsillar/retropharyngeal abscess), 43224

o,
9, =5, #8% Fold 52 oyt o) Aske

£l

Tl

FAA AF-8-] 7 2 ol frolthHi4, 15, 21). A

A= om woHE
tH21]. AR A= o] -
. pyogenesdl| 2]k Q15F¢Jo]
F= Alo] viAsieH 5] &
27171 FEolatar Ha
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7} ¥3=("hot potato” voice) 74-$- &
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S. pyogenes®l| 23k 7-9-¢} nfole| 2o o5k 7-9-2] 91/ & Table
30 2 Hwste] Al 4= AT 5). T3 A fElE] RS = of
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Table 3. Clinical and Epidemiological findings and Diagnosis of Pharyngitis due
to Streptococcus pyogenes [5]

Features suggestive of S. pyagenes as etiologic agent
Sudden onset
Sore throat
Fever
Headache
Nausea, vomiting, and abdominal pain
Inflammation of pharynx and tonsils
Patchy discrete exudate
Tender, enlarged anterior cervical nodes
Patient aged 515 years
Presentation in winter or early spring
History of exposure

Features suggestive of viral etiology
Conjunctivitis
Coryza
Cough
Diarrhea
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Tk Sk IRt o AT olgelo] et 91l
& Uk S A ofebbh 19 of 3 Cantor ol A
@ 712 71 &0 o151 913 5 Flel= eI Centor

(Centor score)& AF&E 718 {3H}15]. Centor A5~
% 2) x%ﬁﬂaﬁxéoi 3) & 4) 7];<lo] Ea].g;q ok %1)\1- 27
3-47FA 9] 2715 BY Wil 5] 40-60%) S. pyogenesel| <&k
Qe sk AN EE NSk Yehz2), sol=eilnet
o]7Ao] o} QA Centor 57} 2-3% & wf A3 A rapid
antigen detection test) 2 A|33}o] YA X822 AAFEE 3=
Zlo] vlgkAlsivial Azkent 2004 Centor HAF-AAIE 4% 2
(Modified Centor criteria)(Table 4)o] A|A]E v} 1o o7 = 4
T 3-40l| M = B 83 YA o] Al-g-o] Brtal W aTslrH23].
A& A= -4 Bk S Syl o g7 v Ao g 7F
52437} Bo| w71 242} 70-90%, 90-100% )5+ F-aol|A] 1 aich
(21, 24, 25]. == Al1&3H A7 AHrapid antigen detection test)7} &
‘gstelo] A @32 Hl, AR ARRA Q14 SAE] )14, HTell
Aot o] B &= A48, FAAE T1F T Flo] BAES] 875 50
T A o3 BhEe A 2k AE5ZAAAL} Centor 752
AL £S Ao 2 B gtk (Table 5)[26, 27]. ©]= “spectrum bias”
2}al £3] o] 2126, 271, el Al A Ao s vt
o] AAMARE A8tk Alo] B aghs AARITE T Sujell A ARE-

o

Table 4. Modified Centor Score and Culture Management Approach for Pharyn-
gitis [23]

Criteria Paints
Temperature >38°C 1
Absence of cough 1
Swollen, tender anterior cervical nodes 1
Tonsillar swelling or exudate 1
Age
3-14yr 1
15-44 yr 0
45 yr or older -1
Score Risk of Streptococcal Infection - Suggested Management
<0 1%-2.5% ) .
No further testing or antibiotics
1 5%-10%
2 11%-17% Culture all: Antibiotics only for positive
3 28%-35% culture results
>4 51%-53% Treat empirically with antibiotics and/or

perform culture

Table 5. Correlation between Rapid Antigen Detection Test (RADT) and Centor
Score

Sensitivity of RADT
Centor Score —
Pediatrics Adults

0 47 61°
1 65 61°
2 82 76
3 90* 90
4 90* 97

o

groups combined in study [26, 27]

3k 4= 91= SD Bioline Strep ARAT (SD, Yongin, Korea)2- ©] Z2&}o]|
2 gato] WIZHE 959%, S| % 91.8% WA ZX] 959%, S/ ZX]
91.8%%5 X 213k v} QIoH28]. ol M = A& AR F B8 F o7}
3L = AEE 523 YA AHE& Eolal AT A5 E S6
Al HoH 5240 ARE-o] el Sl A Easttk
U Al A= SRS flaiM Fasht A A S skl
& nl 23S 98 4 lo] 27] FAANFEL) Theto] w0l H%)
STk WS S 49 A BRI RO 2 Bule & Al3jsteld
7P ke Wl Alol uhzis 2] % & e Sl st
Antistreptolysin O FAI1FH 2] Achol| &= E-2-0] T X] ¢k11 7]
904 4 180 DSl 3ol 9T velel i
A @7 40] Z717HArE 5 glo] wlolel st Alz-e) 2]
w80] 5 gt
T34 TS A9 Al

FBAAA 5= LTS AT

’39] 7Hsdol tiEk X85 ShAH
A Qlof= Ao BAo|m =2 7FEA
¢l BAAE AA-3E 717H10Y) B4 §-X|81= Ho| Fa35ltHs]. ¢
== 7}olEg)ele] 73-9- Aeeko 7 AT penicillin VO] AF&-S AL
A 0L}H5, 14, 15], Lﬂﬂ 79 penicillin V7} AL-8317] olgf¢m =
amoxicilling Aea}= Zo] gigto|t}. PenicillinAlE AH-8-31A] %3}
= 8¢ W ARE A 55 AREE 5 ok A7H R &8
7} £ &8 7 28 3A}o)| Al benazathine penicillin G 1209+ ¢+
& L3] L3t Ao] uisih(5]. HE 1T 7hol =2kl o
o} w4 8ks]of| A= 85 $HH 7 amoxicillin 1,500 mg (30 kg
)3} 750 mg) ] Fo37} 47)9] A+ (amoxicillin 23], penicillin V
9] 23] = 3-43] QI H|I)A HEFE W AL TAR o5
HATCH29, 301. o] WHS vl A A o =7} $2 dAo] 9l
=3

I g 7EA] dEstoiof & AFERS o) A7]3He] AR RelE
ARSI 22 ] At 73-?*01‘3} o]&] 3t #x}ol A= herpes
simplexvirus 7+ 12]8hH o] 792 29 oujel - Fafo)
2A7} Bfo] Hr} 53] AH|Ro|= % WAE ALE-3= At A=
A9 Candida albicansel 23 A= &3] dojup & 7+ o}
Az o] Fzhof| F£0]5 7]2-0fof gt} 7+ £]of| Stevens-Johnson &

TR A AFEFE SO 5] AR 9|5 g, 917
A AR 5% 53 1 Zlo] ety

24 &5F%(acute laryngitis)
FHO = WASE ArelE 5402 B9, Bo}E vl sl
& 5k o] &3] sukEch 54 /1A (epiglottitis)

22, 714
o] FHkek= 7ol 4oke] AF (croup) ¥} o] SF7 H ARG
2] Yolo] Ht}. Aol M= H. influenzae type B7} 71 &3 1910]
Lok AT T 571 2 Aol Rlol A ol
0] rhinovirus, influenza virus, parainfluenza virus, adenovirus,

coronavirus 59| Hlo|g] A7} el AR A Mycoplasma
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Table 6. Frequency of Laryngitis Associated with Common Respiratory Patho-
gens

Agent %
Rhinovirus 25-29
Influenza 28-35
Parainfluenza 0.085
Adenovirus 22-35
Coronavirus 0.25
Mycoplasma pneumoniae 3-37
Chlamyadophila pneumoniae 0.3
Group A B-hemolytic Streptococcus 2.3-19
Human metapneumovirus 4-91

pneumoniae, M. catarrhalis, H, influenzae 52| Alito] ¥e]Hth
(Table 6)[31, 32].

FFEORE Y A ATk Alre] 739 WA
oA TR T4 FH|E o] vloly AW} T 6]
AEE US4 AEE 49 FARL 48 s25 fAsE

75 73T FALE FABA 7L AT e AR Al A
—T—F":r‘?-? Afol| X)) YA X Z 7t X ATl 2polF HolA] K
BH33, 34]. FHNA Alit/d) vlo] A& 28 A7
gtolr 7] og]-em g1l e FA Mol et Al
o] gl theh vluA] AL 77k 75 A AAA Eduz A

Z_Q_ J,]-zl—sl-

U L

l

l‘

(

DL dlo ox 5\"5 -ﬂ oﬁ
rlo

TolM= FAA A27F Efo] drks 7 HEE RSl
[32].

TEIH Fo] BAYS= A9 RO T olst 71 B 719A 9
o] SukE 397 Bk o] - 71Hd iy 7]&6‘&40] 4o
FAAE As] st Zlo] Fasith A gel® skl vl d
Sadl7t ek A Aol SEold RS (papllloma)° ek
< 98 573 AApH R asit

=24 S5IS(Acute epiglottitis)

F7N(epiglottis)¢] F/44 AxAd o = whE A= S st
= 71=H1HE oplshE SRS T vk SR e A
G 71ESE AT 5 AR7E Aok AelAE 7= H# 7
) 185l Bt AsHE-& SHke Q1$5-S 2 Yeh]] Btk A
AellA 71 FMjo] A7|= RS oilehes B9 gtobA ddeel= A
A, A (stridor), =2 WM 5|, H. influenzae2] Ml A3, &
e 2 HH O SRk 27 Foleh35). Rk Rar o] ol §F
NE B A2 o]FofXItk A3 Q15-Fo] = 49 F7Hde] 7+
5L skl A E HA KB Zlo] WhEA] F st 35). 7
S S AAA FEo] By d A4 AN S AHAARIO] B
2 5 glon A E4491 27 (thumbprint sign) o] 20]= 212 o
th AHFE G2 o] =%l 2 4 vk

Zol=H influenzae7} 714 &3} streptococci, S. pneumoniae
9 S aureus 0] Qlo]t}35]. AQlL njekol A tirl &4do] U}

o wjeke] 449l ATt 3-14NBER B EH o]FoXE H.
influenzae?} 717 &3t} nj=o| A H influenzae type B #A19] A}
|0 2 Sotol ] F/d SN E 37t BarE o] ArH36l.
YA X 2ol JoIM= H. influenzae, S. pneumoniae, S, aureus
55 1HE AEE sfjof gt o] EellA= 7] ceftriaxone B
cefotaxime & A-g-stofol ab HEl S AH8E < Qe 4

[e)
87
(e} Sk 2=
EE2S AT 5

influenzae, S, pneumoniaed| AI}2 714 =
Ak AR 77 WS FaA A A9 7102 HES 94
2 g5l gtA e S

wou
T4 FHEHL vlolg| A FalE o] thF-o] A vk Lol A Al
g FHlE o] HFo 2 MAsH o] 749 7-10¢ bl FolA|A|
B FHIEY, 53] Tl AT v ofshE = Aol o] dX|g
- BFAIA o] AEle- amoxicilline] 12} Aeleko]m 10471ke] X271 &
Tt}

A AFHEEYEL S pyogenesel 93+ 74T} ThE ulola] Ak
(53] A @75 9 54 HIV 79 1593 o] F-85hH
Sl Al gz ATt vhelE A S T
ATk Al ZHho] o= R HE 7
.S pyogenesdl| T 212:819) 7ML= E3) AYA 2] Al LIRS
3l71E B2 7tel=alo] At ujellA = FAAE A A8}

= o] 431 Fafe] Al ek HE S0 Bs} % obel
gk Wl g wAl o A e X5 0] SWol| A A tste] Al 7A)
£ 0 A2 02 AHgsE Zlo] s A RS e 5 9l
=73l

T TS A= lole AT

Q10 2 YA My~
coplasma pneumoniae, M. catarrhalis, H, influenzae 2] Alxto] 3

Ak At 739 510 A4 | Eo] vlo|g AR T E3
VRE A o] AAIA 0 & ot W2 A AT FARS A
A7F AHEE AR ZATAA S B0 A FAA X 57t 2| 24T
of] xfolg Holx| X3t A} Bol JAAE BFAA AHg-sl7] Brt
= Zo] 2tk

B4 FFNES Al aed

/HEHXJ o i/\].ﬁ_;
R A = R =y
ol 8ol &3t Ml H. influenzae, S. pneumoniae 51 &
Q1 YA AH-g-o] D asirk

Al 71 =392 S A9 sk nhol A 71 =24
o] T2 1% o] PellA D astet FAA viide] EAI7F A
Zhel A= @A Altholl ZAF A FEo] AHE-S S8l A9 kS 2] Wi
Lol it A o) e e Eol= Ao dasith

B
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