76

U7 32 dnfl 2 $uanaw 2554

duusmuadu

-

Sepsis in Urology

UNANED

Sepsis Tufasnssnszuuil Mty ﬁamazﬁﬁmiﬁgmmmmL%an'aiiﬂ (pathogen) i1 3198 uasdl
N13M0Y UsIRtNTUHaU (complex response) #I8N13 379 endogenous mediators N’]Lﬁlmﬁax‘lﬁlqumiﬂﬁ
FoviliAnensuazaInisu Ny Nl n3iiiuedlsnazi3nann sepsis Ml severe sepsis Was septic
shock Feifiailada “sesianis “eF3aunTu N3309ANHUETBIDINTST (Symptoms), BINTL A9 (signs) LAZNT
@LLa%'msnashaﬁuvhaﬁﬂﬂN%ﬁNﬁhﬂﬁ%’ﬂﬁﬂLLazm‘swmmm‘TiﬂﬁﬁTuwmmﬁ%ﬂdnﬁa e, szueanen, une,
nalnmssdiulsm, NMIuLeTEiuTed sepsis, Hadun9iin sepsis, 81NN ARTN, NT AT wAEMTSNEN U
iaedu
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unun (introduction)
Sepsis Tufasnssuszuutl 1y (urosepsis) Vi

1<

wHunnizisesuidaslésunisidadeuasnissnuiating

o '

Wuvid  wszdrdnluanaiianaunindoauniainuile

= a

Feguusein aRan13L sdIneefiae Tuvununaas

dasunndszuudl  Menisdihlatewens anwuaznis
Tinssnendesdulugwingaigndesdu s dwla
fouluniniswidasne Tuuniuidsilaznainie uro-

sepsis Tunnudyaivenmailuld deenefivs: “ndnm

A8 (definition)

Urosepsis @D m’;zﬁﬁms?n‘mummL%an'aisﬂ
(pathogen) 11 '19me uazlinsney upsetindutou
(complex response) #8N13 379 endogenous me-
diators[1]mLﬁm“ﬁmﬁ’umq]nﬁaiﬁ%\wi’ﬂﬁt,ﬁﬂmnmta:
21M3U A9TBIRLIY N3N \iurealsAaziFnaN sepsis
Uil severe sepsis Way septic shock Teifinilade
Leasians “pdAanntu

S:UMAdNYWoL sepsis (epidemiology of
sepsis)

ndayawey CDC Useind %#igaiuin 318U
gUAnsnizee sepsis Yszanu 750,000 Musall uaz
Wl s einuszann 250,000 Tesiell Tasazwy
Tuif 991y (1nnn 65 T) snnninludvdu uaznindesas
50 § wmamnnﬁﬁmu,%a“lus:uuﬂ 1% (urinary tract

infection)[2]

AU urosepsis (etiology of urosep-
sis)

Urosepsis tNA31n Gram-negative bacteria (Imﬂ
laW1zae9ie Escherichia coli $ouay 52 usniuiin
97N Enterobacteriaceae spp. 3088y 22 LAy Pseudo-
monas aeruginosa 3888y 4), Gram-positive bacteria
(WU Enterococcus spp. 39Uas 5 WAy Staphylococ-
cus aureus 3opaz 10) wazidadulunsindelulse
WeLRB AR urosepsis (3Eas 1) Fasnifude
ﬁﬁaﬁaﬂwﬂﬁﬁfauzwmﬂﬁ's (multidrug resistant bacte-

ria 11 Pseudomonas aeruginosa)
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Pathophysiology

Sepsis Lﬁﬂmﬂmi‘gmmmmL%adaisﬂ win U
Usznevesidorialsn 1y 1389Usznevyf cell wall
2p9LuAfiiSe U lipopolysaccharide (LPS) lagiamne
lipoid A Faifu endotoxin ﬁagjuaﬂ membrane 28\
Gram-negative LLUA7IL38 130 peptidoglycan, teichoic
LLay lipoteichoic acids 789 Gram-positive LUATLIY
730 toxin LU toxic-shock-syndrome-toxin 1 LLRE
Staphylococcus aureus toxin A ¥4 157 Ldna1aun
Frefiutiazsuiu receptors WAL co-receptors L1l CD
14, toll-like receptors TLR2 LLae TLR4, CD18 (Beta 2
integrins) LLAT selectins %Gﬂgjuuﬁuﬁ’mm monocyte/
macrophages, neutrophils LLaz endothelial cells 9
9:nal¥LAn intracellular signaling molecules LU NF-
kB LRE protein kinase C &9 intracellular signaling
molecules fiatlunszduliiiinns “sasziuacian
1/ant endogenous mediators NAEFILLEU cytokines
WY interleukin (IL)-1, IL-2, IL-4, IL-6, IL-8, IL-10, tumor
necrosis factor (TNF) LAz platelet-activating factor
(PAF) 9 pro-inflammatory LA anti-inflammatory
mediators mmﬁﬁnazgnﬂamﬂa’aﬂaanmmnﬁﬁme
Afinnssne vuaziiiu 7Lﬂ@TﬁLﬁﬂﬂﬁﬁLﬁﬁﬂuLLﬂaoaai'm
mnﬁv’owamwwzﬁ (local effect) LLazﬁ\ﬁzUU’iNmﬂ (sys-
temic effect) K1U mediators #19¢ LHU chemokines,
prostraglandins, thromboxanes, leukotrienes LaE
endogenous vasodilators nitric oxide (NO)[3]

TNF-alfa uaz IL-1 fu primary pro-inflamma-
tory cytokine Wazil biological activities finilauiu[4]
9 mrﬁh%‘l,ﬂLﬂﬁﬂuLLiJaa@iuﬁmuquqmwgﬁmmiwmﬂ
#i hypothalamus dafunaliialiTuiig uazdeiing
fin formation reticularis it wpedaiiu sleeping-
waking center F¥avinlFiiinanuAaUnAlunmuauuas
comatose uardoinlviinnsuanuassaas ACTH Tu
hypophysis ¢18

m::{?juw"lu hematopoietic growth factors acaan
qm%ﬁu‘lmn‘sz@n (bone marrow) nszdul#fing 319
neutophils kaziantass neutophils fitiuly Feiduna
1#4fn peripheral leukocytosis LaNISHANTIUIUYDY
immature neutophils (bands) waﬁiam%n‘szﬁu’lﬁ



neutophils uLAa phagocytosis BE19TIASIURZHAR
bactericidal agents ¥ia8A2L%U proteases LT oxygen
radicals

n3vdu B uar T lymphocytes WAz “9iAT1E"
antibodies LAZ cellular immune reactions mn"ﬁu
pelsfimnudnnie sepsis Wudailaseniuiu (persist)
meaznduidinly .AMe anti-inflammatory immuno-
suppressive stage M3afli3ani1 transient immune
paralysis Lﬁa\‘i’nﬁﬂﬁmi apoptosis 984 B cells, CD4
helper cell s follicular dendritic cells[5]

aeludy (liver) ziNINTEHUMST “IATi
acute-phase proteins iU C-reactive protein (CRP),
complement factors LLae alfa 1-antitripsin

n&auila (muscle) aziin1s aw proteins uay
L protein catabolism wazUanUany amino acids
Foazgmilul#lunns “seszef antibody 2093198

Tunapaiden (vascular) 9:§inanszéu vascular
endothelial cells T9asWAN cytokines LU PAF WAy
NO LLazﬁdﬁnﬁiLﬁu“ﬁu“ﬂﬂ\‘l vascular permeability Tow
vascular endothelial injury LLae endothelial detach-
ment §97N19LANNNT “9ATIER cell-surface molecules
FoazylHiAan191finn155u289 neutophils U endo-
thelium uasdoiinnisifinduses pro-coagulatory
activity YU endothelial cells LLaz WiNNNT ATz plas-
minogen activator inhibitor LL@tﬂi:ﬁ@ju complement
ILlee blood coagulation systems Fawavavaaiivinl
i@ microcirculatory failure, tissue hypoxia, organ
ischemia wazlufl 0 organ failure[6]

Tunenduiu IL-4 waz IL-10 By anti-inflam-
matory cytokines fisvanazlududonsnanmos IL-1
Waz TNF[7]

un uzenalnseg dusuasiliie sepsis,
severe sepsis LAT septic shock %dﬁy’dwumﬁﬂmﬂ
wmansaifsiolyil

1. srvunmsluadisuzeefiamisuazateizaisly
LERIIINAUNITANAITDY arterial-venous oxygen gra-
dient Fa1inan by-passing the capillaries 9711 multiple
shunts, N5 ¢ Y8V lactate (metabolic acidosis) Lae

anoxia
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2. NMIN3efUBY compliment waznaln blood
coagulation

3. MInIzHuLed B uaz T lymphocytes

4, msmzéﬁumm neutophils Lﬁﬂ\‘]’%’mﬂ’]ﬂﬁﬁ\lﬁu
Y8J chemotaxis LA adhesiveness

5. mﬂﬁuﬁumm capillary permeability (capil-
lary leakage syndrome), hemoconcentration ¢
N1IRARIVBN circulating blood volume

6. N5 ¢ ¥¥8Y neutophils Tuvan Foazfinng
Vié"\‘l"ﬂa\‘l proteases LA oxygen free radicals %ﬁ%lﬂ
\Wasuuay alveolar-capillary permeability &9vinl#iAn
n19ufiN transudation 289 liquid, ions LRT proteins
L‘ﬁ’fl‘i_lq; interstitial space F9lurinefl qmuﬂuwa‘[ﬁlﬁm
acute respiratory distress syndrome (ARDS, shock
lung)

7. \im myocardial depression LA hypotension

8. 199N13LNA apoptosis 789 lymphocytes LAY
gastrointestinal epithelial cells

9. 1iim disseminated intravascular coagulation
(DIC)

10.\innshanezeveieizmely uaslud AL
Jszprnsdumaed fu, 1a uazyen (failure of he-

patic, renal and pulmonary functions)

Classification system

NMY sepsis duds wrsaiely ounsaide
Lifinsfinde bacteria léauiy wu Tuny poly-
trauma, ischemia, hemorrhagic shock LLag acute pan-
creatitis Tuﬁﬁa:ﬁwmmﬂai:ummmq: sepsis ﬁ\‘lﬁ
Anu 1A lunsUseifiunswennsal (prognosis) 89
vﬁﬂmﬁaﬁ

Criterion I: definitive evidence of infection (posi-
tive hemoculture) or clinically suspected infection.
Bacterimia may be low-grade (< 10 bacteria/mL) and
transient. Multiple blood culture may be required

Criterion Il: Systemic inflammatory response
syndrome (SIRS)

1. Core temperature > = 38°C or < = 36°C

2. Heart rate > = 90 beats/min
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Respiratory rate > = 20 breaths/min

4. Respiratory alkalosis PaCO, < = 32 mmHg

5. White cell count (> =12 x 10°/L or < = 4 x
10%/L)

6. Immature neutophils (bands) >10%

Criterion Ill: Multiple organ dysfunction syn-
drome (MODS)

1. Cardiovascular: arterial systolic blood pres-
sure < = 90 mmHg or >40 mmHg less than patient’s
normal blood pressure, or the mean arterial blood
pressure < = 70 mmHg for at least 1 hr despite
adequate fluid resuscitation, adequate intravascular
volume status, or the use of vasopressors in an
attempt to maintain a systolic blood pressure > = 90
mmHg

2. Renal: urine output <0.5 mL/kg of body
weight/hr for 1 hr, despite adequate fluid resuscitation

3. Respiratory: PaO, < = 75 mmHg while
breathing room air, or PaO,/FiO, < = 250 in the
presence of other dysfunctional organs or systems,
or < = 200, if the lung is the only dysfunctional organ
(PaO,, partial pressure of arterial oxygen; FiO,,
fractional concentration of inspirited O, [0.21 when
breathing room air])

4. Hematologic: platelet count < 80 x 10%/L or
50% decrease in platelet count from highest value
recorded over previous 3 days

5. Metabolic acidosis: a pH < = 7.3, or a base
deficit > = 5 mm/L, a plasma level of lactate >1.5
times the upper limit of normal

6. Brain: somnolence, confusion, agitation,
delirium, coma

Faew criteria F98uil sepsis  1WsauLiaLdu
3 Je8e (sepsis stages) Tgeroti

1. Sepsis fAn criterion | 3INAU pENstiy 2 dip
209 criterion Il BadnTIN9L “pFAnazuszanuiesay 7
\Wedl 2 48289 criterion 1I, opaz10 el 3 dev0e
criterion Il uaz3away 17 Wl 4 Y8289 criterion II

2. Severe sepsis A criterion | S707Y 2819

&)
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tipe 2 diavavcriterion Il uaratvlay 1 o809 crite-
rion Il Fa8n1n19L "B udsiunua o lésuna
n3eny 1§, Jen uazle Tapazagfidonas 15 v 20

3. Septic shock A8 criterion | 590U peiNgtiay
2 4ipuay criterion Il LLax refractory hypotension (cri-
terion IIl), 1% arterial blood pressure <90 mm sys-
tolic, or 40 mm less than patient’s normal blood
pressure, or mean arterial blood pressure < = 70
mmHg, for > = 2 hr, or need for vasopressure to
maintain systolic blood pressure > = 90 mmHg or
mean arterial pressure > = 70 mmHg Fadn5n3

Vedinvesnguilaz swnninIeuaz 50-80

Uode1"goueunsiin urosepsis (risk fac-
tors for urosepsis)

mqﬁmn‘ﬁu WU W25 ANZTIR 159N,
nMzpfiduiuunwdes 5975w nsldeadithia s
qmﬁu‘lus:unﬁ 12 (obstructive uropathy) 37N WA
A NNzl NEEMIINTEULYSE W N
Tadne u miﬁmL??aLLUﬂﬁL%wiaugnwmnLLUULﬁsJUWETu,
epididymitis, renal abscess, paranephric abscess,
prostatic abscess Wazn13AAalUlsIWELNaAIT 1T
Ml el mofuszariauiu mafadendonis
HdRsiangnuan N9 ‘eendevszuudl 12T uazns

andulilaensiladenianeniinevessaugnvian

91n1sn1vAaln (clinical symptoms)

FTNUANBULNINARNLN 1BU tachypnea (>20
breaths/min), tachycardia (>90 beats/min), and hy-
perthermia (>38°C), or hypothermia (<36°C) laza1a
R I IR it Jduing $auiunsnun “u
Iu‘ﬁﬁdﬁﬁﬂ’ﬁjﬂi’]uﬂax‘]LL‘UﬂﬁL%EJ 39 clinical stage 789
urosepsis wiipanliiiu 3 stages wroil

1. Hyperdynamic early stage

Wiansvelaisa (hyperventilation) vinlwiin

respiratory alkalosis, ﬁjﬂ’mﬁaﬁi’mmaﬁuagluﬁwﬁ,
Cardiac output %whﬂﬂﬁw%ammﬁumn%u (up to
10-20 L/min), §N198AadY89 peripheral vascular

resistance LR arterial-venous oxygen gradient,



Central venous pressure 8naUnfvsaifisdu, Swasay
ﬁ%uuaumm ANNAULTNANRY (hypotension), 8198
nsaaul” 9 deu Tieet "y N3 UnTE M U U uazd
disturbance of orientation
2. Intermediate stage

Juszuznandeiing ¢ w989 lactate Huwa
T¥ifin metabolic acidosis, n&iiaalavielilai,
finslnazes plasma Ui interstitial space ‘?Jﬂx‘flﬁl,
fuuarlaaiiagann1sfl endothelial injury LAY
\inTuze9 vascular permeability &9 IwaliiAnn1g
yauiiRaUnfizasa Tazdediuauin organ failure, 1in
disseminated intravascular coagulation (DIC) LLag
consumption coagulopathy tHunaliiiaianasn, N3
PIM oxygen ‘[uaﬁ'ﬂ?tﬁi’m"i, organ failure wazTud A
flon 1"6%3man septic shock Foivmnisaisionsn
Lﬁm’mmimzﬁuwm complement LR coagulatory
cascades WarN1ItANTUTBINITURITUTEY cellular
elements 21 neutophils, thrombocytes LLas endo-
thelial cells

3. Hypodynamic late stage

Tuszarilifuszosiing Aispaaiiieasiiu
uazfiadon, dn1sanaspoy cardiac output, N1t
"ﬁuma\‘i peripheral vascular resistance \{10997n vaso-

constriction LLAZN1IAAAIYDY central venous pressure

Diagnostic Procedure

maasameisstfifinng awnsodaslddeyalu
mAfaduld feteell

Erythrocyte sedimentation rate Lﬁa\l"ﬁu (normal
range: females 1-25 mm/hr; males 0-17 mm/hr), C-
reactive protein (CRP) Lﬁu"ﬁu (normal range, 0.1-
<8.2 mg/L, depends on the method used), Leuko-
cyte counts (>12 x 10%/L or <4 x 10%L) with toxic
granulation, and immature neutrophils (bands) >10%,
Thrombocytopenia (<80 x 10%/L), Hyperbilirubinemia
(normal range, <1 mg/100 mL), Increased creatinine

level (normal range, <1.5 mg/100 dlI), nswulysiiulu

U7 32 dnfl 2 $uanaw 2554

i1 1% (Proteinuria), N13L1A respiratory alkalosis Tu
sepzuanuazlufl aaziiin metabolic acidosis, Laziin

hypoxemia

N1s '0MS29N1VaBIINe (Microbiology)

msﬁ%ﬁamaa@ﬂaﬁlﬂl,m:L%aaimﬁaﬂ anss
L‘flu"loﬁﬁﬁLﬁu’[umﬁﬁadﬂamognﬁm ASIenadeg
Wmsfudeaannd ssasaiioseinanainnig low-
grade 18V bacterimia 16 (<10 microorganisms/mL)
FooanulgTunmamnzidensousnilsinuidalsadony
Tfunnin3esas 50 289013L sepsis TIVNA NI
Lﬁaﬁmsv‘fﬂuﬂdwﬁﬂﬂwﬁ‘lﬁ 9 Tunsdlfigiaelisuen
UiFuzluudmnindenlumzidofss wnanvile
od lnaufuilenlugenounslienlugsdaly

N19 9 purulent secretions, urine NIDVUDY AT
ANz Tase Yolasaniznsduidieusniiui
SNEEN

n1sSnun (therapy)

mssnsfindnnissat

1. Stabilization of hemodynamic

2. Improvement of oxygen saturation and
utilization

3. Sufficient organ perfusion

4. Improved organ function (heart, lung, liver
and kidney)

5. Antimicrobial treatment of sepsis

6. Sanitization of the focal source of infection

7. Essential steps of therapy

suU (conclusion)

AE sepsis UWTBY urology AlduEaed Méty
Tailggantauluniinisuidasnen Wissananudnlalu
Savra9n1TiaTadlsa n1seiuzaslsa aInNITUAY
2IN150 AN NITATIANLAN  Lazn195nEn [ padiu
& a a o o o 1% o ' &, 4
duei Wauazdudrlagnievdenazidudsslomd
atvansafiefindasinmssheniuies
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