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Treatment of severe sepsis and septic shock associated with urogenital tract infection by Kyu Bin
Hwang', Jung-Sik Huh?, Young-Joo Kim?, Kyung Kgi Park? Sung Dae Kim? Hyun Wook You® (‘Graduate School of
Medicine, “Department of Urology, Jeju National University, Graduate School of Medicine; *Happey Urology Clinic,
Jeju, Republic of Korea)

Abstract Urinary tract infections are among the most common infectious diseases and are the major causes
of mortality and morbidity. These diseases result in many severe hospitalizations each year. Severe sepsis and septic
shock are common and life-threatening medical conditions, and large cases are associated with urinary tract infection.
The medical term “severe sepsis” is defined as sepsis complicated by hypotension, organ dysfunction, and tissue
hypoperfusion, whereas “septic shock” is defined as sepsis complicated either by hypotension that is refractory to fluid
resuscitation or by hyperlacteremia. A recent multicenter-study in Korea reported that the rate of in-hospital mortality
associated with severe sepsis and septic shock was >34%. Among the causative diseases, urogenital tract infection
showed a high correlation. Moreover, it is very important that clinicians detect severe sepsis and septic shock early
and treat them properly. The principles of initial treatment include provision of sufficient hemodynamic resuscitation
and early administration of appropriate antibiotic therapy to mitigate uncontrolled infection. Initial resuscitation
includes the use of vasopressors and intravenous fluids, and it is a key to achieve the target of initial resuscitation.
Supportive care in the intensive care unit, such as glucose control, stress ulcer prophylaxis, blood transfusion, deep vein
thrombosis prophylaxis, and renal replacement therapy, is also significant. We have summarized the key components
in the treatment of severe sepsis and septic shock in patients with urinary tract infection. Urologists should be aware
that appropriate early treatment is necessary to prevent fatal outcomes in these patients.
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Table 1. Definition of severe sepsis

Treatment of severe sepsis and septic shock

Severe sepsis defintion = sepsis-induced tissue hypoperfusion or organ dysfunction (any of the following thought to be due to the infection)

Sepsis induced hypotension
Lactate above uper limits laboraroty normal

Urine output <0.2 mL/kg/h for more than 2 hour despite adequate fluid resuscitation

Acute lung injury with Paoa/Fio, <250 in the absence of pneumonia as infection source

Acute lugn injury with Pao»/Fio» <200 in the presence of pneumina as infection source

Creatinine >2.0 mg/dL (176.8 umol/L)

Bilirubin >2 mg/dL (34.2 pumol/L)

Platelet count < 100,000 uL

Coagulopathy (international normalized ratio > 1.5)
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Table 2. Surviving sepsis compaign care bundles

Surviving sepsis campaign

To be completed within 3 hours

1) Measure lactate level

2) Obtain blood cultures prior to administration of antibiotics

3) Administer broad spectrum antibiotics

4) Administer 30 mL/kg crystalloid for hypotension or lactate >4 mmol/L

To be completed within 6 hours

5) Apply vasopressin (for hypotension that does not responed to intial fluid resuscitation)

to maintain a mean arterial pressure (MAP)>65 mmHg

6) In the event of persistent arteral hypotention despite volume resuscitation (septic shock)
or intial lactate >4 mmol/L

- Measure central venous pressure (CVP)*

- Measure central venous oxygen saturation (ScvO»)*

7) Remember lactate if initial lactate was elevated*

*target for quantitative resuscitation included in the guidelines and CVP of >8 mmHg ScvO; and normalization of lactate
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&g QokstAH ot Zeh(Table 2).°"

L (B olN r.?L‘

[o]

3. zlgia 24 2l
3% 2% 9 HBY £3 WS AT HH S4 1
AZk el ZIHAQ) A A2 S Faste N2 A A

At uﬂowaw Basii, ol ot} G4 Kol A4
COpkshE, GAA AHg A1E A717E S

o 52 azg S VY BAT UAE YA 7] e
ThASD WiRARE B714 0 @714 24 B R A
Lasty $F 5 o2 gt AUEE 1 RYol= o)
FAAE AN 27] PYAE RE F5Ae] Y 3
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oy E&FS Eo|7] A3 B2 o= onjy=
2 (epinephrine) |4 ¥l Z Al (vasopressin)& 572 0.03
U/min7HA] 71 4= k. =1he (dopamine)©] ©]& R3] A
o el 13 oFgol A A|9Eo] hrre] BrjolA FAHA
ST} 1 olgt w7 AbEol ¥ W RANE 43
3t A dAdo] ol7] wfEo k!¢ thgk, Awo] 9lA
U Weg e fjEo] e Uy ROl AR
o} E3}F, B3 S22 FAEA ARLEte] HFEdw
ol Aol Estal A&A Q0 ABFade] Uehd o
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Yk AEdS 7713 AR 585 dsAl7E A8
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EHAA (blood product) ] FE L& 3fjof girt.
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6. =& ¥ AKX x|=

& F-o| A= TNF-a, interleukin-1p2} 22 wj 7§27} L&
o] 283 2 X (erythropoietin)®] W&-E 7HAA]7|7] W&
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related acute lung injury), TFEA A7) 84, YU d 5 o
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Treatment of severe sepsis and septic shock

mm’ (10X 10%/L) o|3}Y wf, Agst &8 Ydo| AL Al
£ 20,000/mm’ (20 x 10°/L) o]t o, @A) &Fo] LAYt
UAU, FHHA A&y &) A= 2™, 50,000/
mm’ (50 X 10°/L) 0|3} wf oflha] A 8L it

-

7.8 2| 4 X2

PEZF A= gFol gt 2EHA QRS OoR 53] n¥TF
o] WAttt A7 AE BE, Qledol digt A3 2 4F3
22, 7t oM, 27712, ZEE 59 F7tel 71918, o]
2 st} A2} (apoptosis) S S BT 7]50]
ol ZefjElo] 2214 W& Z7P g *o i = Waliste A
WES SV mEbA, F SRt AN 281 9] A
&9 g9 42771 180 mg/dLiq lx'z——%- A, Z2EZ
ot A& TE AZBIES AL Qit. ojuff, £ &
F2) = o] Ao A=Y 110 mg/dL ©]3}7} oFd 180 mg/dL
ojstz W& A —%‘48}3 Atk L olf= oY o7 ¢
L o|3t2 943] 8% 20| 180 mg/
dL o]st= bﬁﬁ}?ﬂ 23 FHT AT TEA A= H
X3 o] HoluA AA AFES YT AJolE HolA]
%3 23]y F7kske ATE E7| gEolcht? oyet &

FAT | wt A=A E SR Eg2EL HEE w7k

A7k @A E RYE Pk, 417ttt $217t

l

(*]

0)—*

&Y FYL HEE 30, 180 mg/dL 0|32 =LA =
dote s A @GS SHT @A ZAE T
e AYA SAst= é 154HS AgstA g
Rou gfAe] fostal, FUAHE L Y= A ZAE
e 7 éﬁé@‘ﬁiu}% THES ARSI €9 RS
SAst= Aol #

8. ZEE|FAH|Z0|= (corticosteroid) X| =

£ 3% 983 € ¥4 43 BAN 22e 32
2o= A2k FAHA ghth o, FEG solay 2 @
PYSA AgoE BTRT BAFAH O BUAHT Ao
Y FoTt 1Y 200 mg AEFOZ &2 02 JuFAZ
Solst AL TelslE 4 Yok 1 olfk Zagas
o=t WBZ FAA AYA, Y74
BHel BAE 2o 4 97| fielt. 53 rﬂ@a o) 32
$e 3 & RSk A A58 AN B o
g} RAZ)S A WG ofFA BECH getA, 0|2 AHg
ab7] Aol AAT £AXE W BYASA AHgo] olFol7
Ao oSt Bt BoAoln], £ L 1T LAY
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9.4 EHiﬂ X| 2 (renal replacement therapy, RRT)

5 8= 0 84 &3 Ixo|AA FA AlEAro] ut
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10. AEHHSATMZ oftt (deep vein thrombosis

prophlaxis)

5 W85 2 8 o3 A=
AF dis sl oFE FAE FHEH, o2 E A
B2 d=2 (low molecular weight heparin, LMWH)< f
o sEelste A2 Aotk v Sahe] A7)0l L 1
(Creatinine clearance <30 mL/min)+ A1&H|Ado] Yo u|E
3 3|u} (unfractionated heparin) Fo] S H3tct. 7153lchd
o|FY oFE X &8¢} Zol] 7+83H F7] ¥Hl7]7] (intermittent
pneumatic compression device, IPC)E Zo] AME3H £
o 342Y, 2e Y], U2 5 A Agel B
7191 A= dHEFAER] (graduated compression stocking) 2
IPC 59 7|A14 day 95 AHg-S negct?

}-1:}\] uHo] A] =] X—]\:ﬂl

iy

1. AERAY HY of

AFHEEY AFA0l e A= 2EHAA A A
S 93l 3|AErR2 Z23HA| (Histamine 2 blocker, H2-blocker)
U AR Z A A A (proton pump inhibitor,PP) ] AME-S 37
2]t} H2-blocker 2 th= PPIOFE] © A1/} Q& ATy}
Azo] wasel o Aok Aol Uek)

12. X|2o| B¢ MAH

4 2 B AEED ARY BE, T Phote] F2
8] w0J5ka 4@ Pask glek. ol et oot Mg ¢
A 5 72412 el AIGlofof stei, A= uRyto] opet
A U 9o Y3 A TFH] o B F
.

2 E

224 Y 35 NES L NBA w3 WS Y4
FEFoIt AR o] AP ST 4 Gl ABOR, ofo] T
@ A2ol 9T} ARA BYAAL olsfstn YKo

84

H g AL WS AR ohet mE Yyest
Sroobdt Wast glek. 4 A 2o W FEZ, A=A A&

olut e B2 BEAo] 7] wiEe] ool i A
AAE Tl 2522 sjdo] T850, T35 HES 4 A2

4 &3 WA olF 27)d BHstE, HA] HAT AR R
2R YA FAAZ Aok At AAT AL $AF 9
3 £ Eolglz Weo] gt kojuyZag A25)
T B2HOR ZAA} 8, FAAR B & nesii
o} Sl ZAIAWMQY AW AAZIE AHTT S
AR A mE AYsA Bsto] RE AAz o] P47
A BRAEE $AsHE o] ot 2 479 Fl5o] B

295 UES ARANE, BT B, ARARIA L A6
o129 A AYE 25| FASolok ek, I 2 3

F 9 o 5o st & & A 7SS 00A
T2AZ 23] AL o Foll AAR A= ojof
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