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Abstract:

Shock

Bhurayanontachai R.

Pulmonary and Critical Care Unit, Department of Internal Medicine, Faculty of Medicine,
Prince of Songkla University, Hat Yai, Songkhla, 90110, Thailand
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Shock is a syndrome of poor tissue perfusion that causes imbalance of oxygen demand and oxygen supply. Delayed
diagnosis and treatment of shock may increase morbidity and mortality of the patients. With a through knowledge in circula-
tory physiology and pathophysiology in each form of shock, the outcome of the patients would be improved.

In general, shock usually occurs with hypotension. Blood pressure depends on adequate preload, afterload and also
cardiac contractibility. The alteration of any factor can cause hypotension. Shock can be divided into 4 types, hypovolemic,
cardiogenic, distributive and mixed type, depending on its pathophysiology.

Through history taking and physical examination can differentiate each type of shock. The main principle of treatment
in shock is to evaluate preload, afterload and cardiac contractility. The adequacy of preload should be evaluated by fluid
challenge test. Intravenous fluid, either colloid or crystalloid, give the same result in the patients in order to keep adequate
intravascular volume and have no significant difference in morbidity and mortality. The afterload and cardiac contractility can
be evaluated by other special techniques, for example echocardiogram and cardiac output measurement. Furthermore, vasoac-

tive drugs, such as dopamine, dobutamine and norepinephrine, are the mainstay of shock management particularly in cardio-
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genic and septic shock. The good selection and appropriate use of vasoactive drug is also important. In addition, the complica-
tions of shock, for instance metabolic acidosis, acute renal failure, should be promptly treated. The mortality and morbidity of

shock would be improved when physicians make the appropriate diagnosis and management on the basis of normal physiology.

Key words: Shock, hypovolemic shock, cardiogenic shock, distributive shock, fluid challenge test, preload, afterload, colloid,

crystalloid
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ﬂﬁﬂﬁﬁwaﬂszméa cardiac output R preload, heart
rate, diastolic compliance LL8% contractibility ﬂliu SVR ﬁuq:
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(3807 afterload HIFNAITN 3

mean arterial blood pressure (MABP) = diastolic blood pressure + 1/3 pulse pressure

d8N131 1 WEMINIIHIA mean arterial blood pressure

anuaulann = Uswaudaainivaananiiala x ANNMUMUYaNYaneaand Ll

arterial blood pressure (BP) = cardiac output (liters/min) x systemic vascular resistance or SVR (dynes.second/cm”)

dun1sn 2

L o <
UEMIANININNUDYDI cardiac output LLAE systemic vascular resistance

MUY BP =SV x HR x SVR

MUY

MUY

BP = cardiac output (CO) x systemic vascular resistance (SVR)
u® CO = stroke Volume (SV) x heart rate (HR)

LLW'SV = end diastolic volume (EDV) — end systolic volume (ESV)
BP = (EDV - ESV) x HR x SVR

BP = EDV x (EDV-ESV)/ EDV x HR x SVR

Tog# ejection fraction (EF) = (EDV-ESV)/EDV

BP = EDV x EF x HR x SVR

83 1/27 blood pressure = preload x contraction x heart rate x afterload
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inadequate tissue perfusion
inadequate delivery of oxygen and substrate to cells

cellular injury and dysfunction

v

release of inflammatory mediators

v

functional and structural change within microcirculation

v

multiple organ failure (MOF) —— death

UWHUAIWD 1 W& Pathophysiology 284 shock

UsztNnua9 Shock (Classification of shock)™®’
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2. Cardiogenic shock: §UHANANNANNHAAUNGTB
wla wiavasadanunalvey oi nawdewlanadan
lua

3. Distributive shock: mmqtﬁmmnmsaﬂamm Sys-
temic vascular resistance ‘IJS?.:ﬂE]UI‘iJG;”JEI septic shock, ana-
phylactic shock, neurogenic shock 8% hypoadrenal shock

4. Mixed type shock: (flumsfoadifivaraava
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MNN 1 2 IMUEAIAINIZTUUYBY shock

IMITUFAITDY Tam (clinical manifestation of shock)'™
msuaaseion weanlaliy 2 Ussan de
1. INSUaMTIN NN (manifestation of shock)
MsudasiuIveniZaainiy asduaims
ugasdenmensaamsinadoulaiio (poor tissue perfusion)
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wamaanszuutuduluaaly msnn 1
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Central nervous system - drowsy, lethargy, encephalopathy, cortical necrosis

Cardiovascular system - tachycardia, bradycardia, supraventicular tachycardia, myocardial ischemia, myocardial depresssion,
peripheral vasoconstriction

Respiratory system - tachypnea, hypoxemia, hyperventilation, respiratory failure, ARDS

Genitourinary system - oliguria, renal failure, acute tubular necrosis

Gastrointestinal system - ileus, erosive gastritis, non-occlusive ischemic bowel syndrome, pancreatitis, acalculous cholecystitis,
tranluminal translocation of bacteria and endotoxin.

Hepatobiliary system - cholestatic jaundice, ischemic hepatitis, shock liver, liver failure

Hematologic system - thrombocytopenia, disseminated intravascular coagulation (DIC)

Endocrinologic system - hyperglycemia, hypoglycemia, wide anion gap metabolic acidosis (lactic acidosis)

Immunologic system - CMIR and HIR depression
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pulmonary edema
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the cause of shock)
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MNHIRgAMan (diagnostic approach of shock)
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Shock
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1. jugular venous pressure %38 central venous pressure
Tunsdifiinssuagum

2. pulse pressure ’j’lﬂ’;’N Uné wiauauas Tmaﬁain
ﬂ’J’lNﬂ’;’N‘UEN pulse pressure ﬁu’lﬂﬂ’s"l 50 mmHg Lﬁuﬂ"lﬁ
U@’

Pulse Pressure/Capillary refill

v

Wide/Normal

v

Distributive Shock

Flat

v

Hypovolemic Shock

v

Narrow/Slow
v
JVP
Distend
v
Lung sound/S3

v v

Clear/absent

Crepitation/Present

v v

Obstructive Shock

Cardiogenic Shock

UHUDHT 2 UaAIDINITIHINY shock BHAAIN 9



- I3
ANYIUAIUNIITANT
i 21 aUUN 1 u.¢.-4.A. 2546

<
wam

[ 4 L

NIIIA HIIUUNYEY

3. capillary refill o1l%a3nAMN 3 J0# usaen i
capillary refill gwaq“

4.lung sound wumsWafiudnamelaanasezng
1/i'lﬂ‘W‘U’j’l v crepitation ﬁﬂﬁﬁﬂﬁwjﬂiﬂ cardiogenic shock
éauﬁ’u pulmonary edema N’lﬂﬁu

5.heart sound l@gATIAN S3 galloping sound %l\i
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1. wdnmssnulaamly (general management)

2. wanmssnmlagswiziaizaen azilavasian
waazUsELAn (specific management) Faazlanandalur
aoluaeaunanui

wanmasnwlasmll sansowuseanidu

1. msunlaanuduladio uas cardiac output (main-
tain adequacy perfusion and cardiac output)

2. msunluamewsaseandauluiioda (maintain

tissue oxygenation)

v

3. m‘sufﬁwﬂmmmqmm‘[uﬁnﬁtﬁmﬁu (correction of
emerging metabolic derangement)
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MNP 3 WEAINANNITVBY fluid challenge test

PAOP (mmHg) infusion

guided by CvpP (cmHZO)
789 lna 51 bolus Ts5
T<2
2 < T <5
$AANNTBUIU 10 W fana T > 2
T <2

Ts7 ngaluansin

T<3 Tvasiheale
3<T<7 Tvsadn10 whuaUszdiulua
fame T > 3 vgalvansin

T:<3 Tuansiheale

#HeIN TN Y WuN lNHaNNLanNMenY
Tuszesdasimsme wazmsiia pulmonary edema Tunae

21,22

Tl colloid 138 crystalloid®?* @aiugnansaiazlnansin
siiolaflalumsunly preload uaiimemsseTwasmsly
ﬁ"lil}’wﬁﬂ non-albumin colloid SLWJU'DEI sepsis Lﬁmmﬂ
sz lniemsiuiiiueuiiodeauadduvasaidanung
En lwdealwadeulile wazifa tssue hypoxemia 10
wannniiahlwdie hemolysis 3nes datumsluansiheiio
crystalloid nay tlasnnmlans nladinm neagn was
Aamsunies swsurafuazyadauasansin colloid uaz

crystalloid® ™ laagUllumsi 4

M50 4 waaenIsSauiauaNNLANAI9YaY

colloid iag crystalloid

Crystalloid Colloid
I an U
ANNEZAN W MeEnn
mMstRemMsuw Taiuw wnlaun
ssmnmﬁa@uwaam‘ﬁam du v
Ussnasiily 0 e

ssnilainanesiiaanlnaazdu isotonic
solution dauaaslalumei 5 Tugtheiifimsgadedoati
Mahimnsaiige de dae warmulsznaraudan ue
furensnuwun mslwdaslumihe hemorrhagic shock
13»1'16;’“/!'111/;’ organ perfusion ﬁﬁu LLGI' organ perfusion azﬁﬁu
winladsmnanhiviieans® selsiou mssnenszaves

hemoglobinl’J"?l‘lJ‘izmm 10 mg/dl 114@1]718“7!3?1 acute blood loss

vasiinmuilamlanaden® suluneiiomsdaan
anABU ] uush1wdnnssdy hemoglobin hifilssanas 7-
8 gm/dl ALiNeawa?
1.2 ﬂ'lil,l,f;ll?lﬂmuwl contraction L% afterload

waannlvasiiesmauas wingihediag
aglunnsiion Tadeduq Amsazlafumsunlunis fo
contraction tta¢ afterload Iﬂﬂmﬂ‘;ﬂ’l inotropic LLe% vaso-
pressor agents L‘Z;u dopamine, dobutamine, epinephrine, nore-
pinephrine LL&¢ isoproterenol L‘f]u(;u% %ﬁmuéaz‘dﬁﬂﬁﬂﬁlﬂ
pangnamety daaaslumsed 62 msdanlynaiiale
ganduagiuNSaiTIneuasianuaasissin wu e
septic shock LAAMNMIENBGIVBIVABALE DATINUAE
ﬁﬁﬂ"]‘iﬁﬁlzﬁlg norepinephrine Lﬁu@?u LLWﬂgé’%ﬂ‘lﬂ'lﬁﬁxaﬂl’;
wnanmslundananasiazlunasnnilasumsunly
preload Buusesua naiwngai preload Tilaltwanzan az
ilvmanavauassasenlunauiilulanaimiiais®

wanMnfimswnmumauauazinntaie
Afinamamstiudwesinla wu audeadunse (meta-
bolic acidosis), 81 ¥38ANNHAUNANIG metabolic ﬁlu‘]

ilueu

msdssdiunmsluadeulafioddisana®
wdennilumssnmlduarnsiazdssdivinms
Inadeulafioiisswandalinneds Tostssdiulavansds
ﬂzq LUU invasive b8 non-invasive technique 1140:1,114‘21 a4 non-
invasive technique 1t 25 18M 35z ﬂaqé’ﬂm
undn wu enugdndmasyihediiu Fuasiomils uas
A AuBasivTadtu UaefiaUmemauiu was capil-
lary refill ndusniduung uey vannniiemsiadeien
W tienssmamsusaswasmslusshmnniull wu
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basal lung crepltatlon Lf]umu H’Juﬂ’liﬂ‘ivLNuLLUU invasive
technique Tuiinaneds wiu msldansadaaziamms
Fausinataanzaatilug Tagdan Jaanziasnunom
0.5 findansmanlaniunatlug udasiamsivadeuladiodio
WiBawe wannnifaaY 7 U §iM3anaead lactic acid uaY
base deficit M3LAMAUYDY mixed venous oxygen (MvO)
Uaz oxygen delivery #1381 5UseLdiU cardiac output lagnT
PNMIIN (;'JEIEJE thermodilution technique
2. M3unlunznsataanduaatiiada
Tusaiiion aznalmamslvaiougiiladauas

ensaulmeusat mstheandruiianazlylumsmela

o e cq ¥ o I
luszauigaaanas mlwieenudunsalugaageiu naln

M0 5 UAMIANHMETANENIUITUANN )

Ramsgadamniiuaugea wazaerziiu g Tluilga a0
ﬂNﬂ’liﬁ 4 LFOIMIATUIN) oxygen delivery me ?Tuagjﬁ'u
cardiac output  uazUinamaspanauiiosmeagluidan
WSINTISNH cardiac output LAINZANULA Sfines
unla@oan Aa izé’uaaﬂ%muﬁagﬂmﬁaﬂ Tagmslv oxygen
supplement lugithennmeiiiinmsian videlanamemelaly
pjﬂwﬁﬁﬂ”aﬁq% Toewisnaiiazynluseduas oxygen satu-
ration ﬂﬁﬂiﬁ 909%™ LLa”miiﬂ‘tﬂi”ﬂ‘U hemoglobm 1‘ViL‘WEN‘INa
fainanuadluzenu uaﬂmnumim AAAINADINS
sandruiinniullreailadons wu mslnenssiutnly
wiheiiioimsthe vialuenssiulssamlugiheiiianms-
nszdunsvans vialwenaalalugiheiiaimsly uau

VNG ARATH) dulsznau

1M NBNHIBUIEY NHIYLKE

Normal saline i Na 154,Cl 154 mEq/L
Na 130,Cl 109, K 4,
Ca 2.7, lactate 28 mEq/L
Na 130,Cl 109, K 4,
Ca 2.7, acetate 28 mEq/L

Lactated Ringer’s solution

Acetated Ringer’s solution

30 UM / 1,000 ¥8a. Wig 99an

Tudiugnsenaasrame

40 U 7/ 1,000 ua. Lactate %Qmﬂﬁﬂutﬁu bicarbonate

ey
45 U / 1,000 ua. Acetate QﬂLﬂaﬂuLﬁu bicarbonate

Tusreame

Albumin Na 130-160 mEq/L 2,200 UMW / 50 ¥a. (25%) I 2I13LAA prolonged bleeding
time 1@
Dextran §i 2 ol laun Dextran 40 Tugu 350 UM / 500 ¥@. (D-40)  $1A1YNN albumin A1AULAR
10% in 0.9% NaCl Wag Dextran 70 230 UMM / 500 ¥a. (D-70)  prolonged PT, PTT la lamds
Tugu 6% in 0.9% NaCl Twidiu 1,500 wa.
Hydroxyethy! starch 143U 6% wuaz 10% Hydroxyethyl 495 1M / 500 ¥d. (6%) nolnifia urticaria WA skin rash 1o
starch 670 UMW / 500 Nd. (10%)
Gelatins Heamaccel solution 290 UM / 500 ¥W.
M1 6 UAAIAMINTGRUBY vasopressor UAE inotropic agent FHAA )
<
i} Receptor selectivity naln nN13aanNgnNs
Noradrenaline o +/- [31 vaaadaasmulmenad ez ladiudmusauy
Adrenaline o+ Bl + [32 vasadandulazna wasi laliudusau amiisanmsiaupasiladzu
Dopamine (Low dose) Dopaminergic wwumsinadeuladialunlamnnzu mindasnzannau

o+ B1+ Dopaminergic
B+ B,
B,> B,

Dopamine (High dose)
Dobutamine

Isoproterenal

vaaaEaamulmaram wazinlatiuimusadu Bnmidanmsaureasinladizy
vaaadaasmulmezensil waziladiuimiusadu dnmiidanmsnurasinladizy
ladudiusau dnmisidanmsauresinlachizu
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oxygen delivery (DaOz)

= cardiac output (CO) x oxygen content (CaOz)
= cardiac output x [(1.34 x Hb XSaOz) + (0.003 x PaOg)]

aunsh 4 uaaIaNNII Oxygen Delivery

3. msunlenuiaUndinmaaealudniiiady

Faarnluiaanuiiaunimameluanlanans
9EN UATWUUBBLAZABUINENAY AD metabolic acidosis
NMTAN lactic acid NNBU 526U lactic acid Tigadu 9z
HaEsvmalszmMs wu hlvmstiudzenileanas, ms
MBUEUBIND catecholamines AN, HNNIVAGILBIWABALEN
Iuﬂaﬂﬁﬂv?ﬁLLi\WTmmquwaamﬁamgqﬁu, Imsnams
MRUYDAVIUMS glycolysis umus

wanmMasng el lactic acidosis @ maunly
fianine M3l bicarbonate naunuiiy eslvlugiheiidssdy
pH UpeAM 7.2 M31W bicarbonate Toglusfiuazifove e
W Wi paradoxical acidosis Tuizaa wazih ladunds, &
m‘iﬂ‘;ﬁ\i carbon dioxide mﬂﬁu%ﬂm%%ﬁﬂﬁﬁﬂ acidosis
AN, HNNTANSBN tissue oxygenation (H1899nHMS shift
28N oxygen dissociation curve 1‘1J71’N%”|E|N"lﬂ§‘l! uaﬂf\nﬂﬁl
FrehlvifaanuiiaUnfzesndausms 4 AN Loy hy-
pokalemia, hypocalcemia, hypernatremia ozl hypertonicity
T
mwaquaxms%’nm%aﬂﬂssmwfw I

1. Hypovolemic shock

utssnmasdaaiinuuasiigalunzufia e

NNNITDAINYDN preload FILWAYDY hypovolemic shock ﬁu

wwpanidu 2 aung fe

1.1 Hemorrhagic shock AINMIFYdeLaan
finvuesiiennmanadu wisdanssnlumaiuaims
Wtheasiie 36 vidansranwumsgydaidoadomu umne
oerlaiimsidodanlnin wu Hidansenlugamas
ABIAFENMIATINTIMLRA NN

1.2 Non-hemorrhagic shock Lﬁﬂﬁ]’]ﬂﬂ’li“ﬁ'ﬂﬂ’lﬁ
gudsmahlusumeaanly wy neuds wiafionFeusan
ann ey

ﬁjﬂm'ﬁ'ﬁ hypovolemia lusnduaasioannse
hypovolemia Tusze£ULIN ) sufunasandmsuszdivems
MaAATINGN ) ManTed 7' wurnnadimsgads volume
WNNM3aEaT 30-40 Paedamnmnalusemedashlv
hasmsTanatindu

maﬂaztﬁummsmqﬂﬁﬁﬂﬁﬁﬁ'ﬁy*ﬁ'qm [GETGITEE
NI9AIIAINY postural hypotension @?;QLﬁumsmmﬁﬁmm
SR hypovolemia 310 Tagtawznsdintdaansinly
sumeldaznannlasazianuly wazenadimsUszann
ey 97 uarsasar 96 MUMAU™

Faumdnmssnniiaaad #e msunly preload 1w
wiganaiuUFnanhiigaydely woswenenamamaiiviln
wamsgadehuazunlusmaina wieluluniimsgade
fshinndy

2. Cardiogenic shock® wulalusnniin ssnsauua
sanlawdu 2 wila #a

517 7 UEMIBINIININAAHNYBY hypovolemia LUTEAUMN )

mild hypovolemia

(< 20% blood volume)

moderate hypovolemia

(20-40% blood volume)

severe hypovolemia

(>40% blood volume)

- cool extremities same, plus,
- increased capillary refill time - tachycardia
- diaphoresis - tachypnea
- collapsed vein - oliguria

- anxiety

- postural hypotension

same, plus;

- hemodynamic instability
- marked tachycardia

- hypotension

- mental change
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2.1 Intrinsic cardiogenic shock: Lﬁ@]‘\]’lﬂﬂ’liijmuLﬁﬂ
wniimstudesila danudennnaaiailana
Foaduwdu viadenninsmsuesilafiound wu
fimsmusimderiiuly viadasuiala mitral v3a aortic
%L’JE]EI"N?LJLLSQ Lﬁu(;u ‘?;Qa’lﬁlﬁﬂ‘v;l cardiac output 90N aun'a
TmAemasnwsaspasmslwadaumuan Sawungieasd
2INITUEMNYDN pulmonary congestion L“Z;u waumfiaﬂ ED)
systemic congestion %Y VINTIE WaamsImes

wannnilussiavasmadudiemeauiala
wiailamausasatlsailasgnavasmehlniindenme
cardiogenic shock 3NAZY mimaamqﬁmﬂﬁﬂ’amiﬁm'«mz
“Z;’J‘élﬁluﬂ’lﬁﬁﬁlﬁtl fa MM electrocardiogram, echocardio-
gram LLO¥ chest x-ray L‘f]u(?;’u

2.2 Cardiac obstructive shock and compressive shock:
Lﬁu‘énmmqﬁmmsﬂwﬂg m'u acute pulmonary thromboem-
bolism Taesinwulugheiiivss iaide wu gheiiduasd,
BUWIA, DI, U w‘%aﬁmsvjwﬁﬂnsz@nttaxﬁa diathe
pulmonary embolism azﬁﬂﬁyﬁmsaﬂawm preload LUazLAa
anusuTafiacasauiomstonlaluiiye

ﬂlﬁu compressive cardiogenic shock ﬁu e
msnaviadusamlaawhllummnsozeneduiaiudan
10:; %ﬁ'ﬁﬂ‘l’;’ preload 28N left ventricle AOANAULNANNINAU
Iaﬁm@iw mmqﬁa cardiac tamponade, tension pneumothorax
ua

M3assNMeRadanun denusulaiaan
%QN AU peripheral vasoconstriction ﬁmmﬁu’luﬁﬂaﬁ’mmw
gﬁuﬁﬂﬁ’mwwu jugular vein engorgement Tﬂaﬁls\iﬁmm‘s
LEMIYDN pulmonary congestion uanmnfﬁuéﬂmﬁﬁ cardiac
tamponade azmm%wmaﬁﬁwﬁmwu hypotension, jugular vein
engorge LLa¥ muffled heart sound UAZENDINTATIANY pulsus
parodoxus aﬂglf;l éiuiﬂ)ﬂﬁﬁ tension pneumothorax Aoy
AIRANUDINILIMNIYDN pneumothorax L“Z;u # decrease breath
sound (fuay AsIN chest X-ray elumsitaseFaaumnn
%u mi%'nmﬁ'«iuwmmzm 16;,LLﬂ' reperfusion therapy Tu acute
pulmonary thromboembolism wazly acute myocardial infarc-
tion, mﬂ‘l:ilantiarrhythmic agent 1u§j1jwﬁﬁ arrhythmia, ﬂ"l‘ﬂfi
@¢ intercostal drainage (ICD) ﬁlupjﬂm tension pneumotho-
rax ¥3anNIim pericardiocentesis 1u|§1j3£| cardiac tamponade
e

3. Distributive shock:

iunnsieaiinulanaauaislugdieneau
oganssn lasdimanssqulnidamanenaduamasaiian
wasautas vludinmsaaasas afterload Yluanudy
Tafinanas uennnildsiimsunadimasaidoamans
lwiimsnssnerenhlusemeioundly Tasasiidands
aglussuuvaaadoamuinnnnuni wasdealuaansafias
Twadeuengiialale yilniinsanawas preload asiauiy

mimmilwmzmﬂsjwuiwﬁ peripheral vasocon-
striction  laganvazasanundmeiiamemdegu i3
fowtauas snougiheiFaannamasu Hnegae

Gl LWG!SLWQJ:ﬁV(I”ﬂﬁLﬁ@ distributive shock & 4 %%’

1. septic shock

2. anaphylactic shock

3. hypoadrenal shock

4. neurogenic shock

9=uBNAMaAN distributive shock TuuseLnnena q dail

3.1 Septic shock (fummaiinulaves sunauin
anmsdaidelunulamunisasiemeusznssauluiia
mwé’i’wmmsm'w ] ae mediators NN L’Z;u nitric oxide
(endothelin derived relaxing factors), IL-1, IL-8% L‘f]u(;u
Feansaneq wanilazvnlniimsuenadiasvanaidenau
Uanzannau aurnlniia afierload anas nalwiinanuey
Tafinonas wanms3fasy septic shock 1 lgmueiienawas
American College of Chest Physicians/Society of Critical
Care Medicine® @@ ﬁmsﬁm%a%mﬁ'uﬁ systemic inflam-
matory response syndromes (SIRS) 2 lu 4 28 famsNd 8
wasiamusulaiinnilunauauainamslwasth nanms
Snwiiddn® da mﬂﬁmﬂﬁ%’;m finsaunauidaTindy
msmiaunatwasmsiade® warmsdnmuuulssdu-
Uszans  aaalsAonaumum é’mwmﬁmamafg‘ﬁﬂﬁxmm
';aﬂax 40 u,ajiwmsuwmi(%fivnwﬁwmnﬁyuﬁmu Tueums
'sﬂmauuuwmw ﬂ’lﬂ‘Vi anti-inflammtory agent LL®% anti-
cytokine GI'N 9 Iuﬂmvumwmmssnmmﬂ activated protein
C fzamnsoansanmsmeaslaseeiiteddymesin
LLG;S’Iﬂ'll,LWQN'm Ei’mﬂ’l‘iﬁl‘u"] 2 ibuprofen, antithrombin-
1 1y lawunsansaansanmsmela®

3.2 Anaphylactic shock* dumstaniitiauann

v v '

MIUNADEINTZAUANN ¥ lniinswaswas antibody lu
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519me Tagwe IgE 880110 mast cell BENNININY
wlniamsunediuemasadansulme  hlnanuey
Tafimanas wenaniaznuiionmssnle @y angioedema,
laryngeal edema, urticarial rash, bronchospasm L‘ﬂu(;u
wanms$nw de msluasin uafldday e
msﬁﬁmﬁlmswjyu syAuRInTanTy adrenaline (1 : 1000)
0.2 - 0.5 mL Maviaaatdanmluiuiifitine1msues ana-
phylactic shock uanNTEIEINsaiazlnenduq sIume
1621 vﬁu corticosteroid, antihistamine %98 bronchodilators L‘I‘juﬁgllu
3.3 Neurogenic shock \fusinauasianiinule
Tuvesin fawumnidadugiheiifatamaiinssnunsuiiou
aaludundsoeguuse vidagedil severe head injury au
wlniienufiaUndzesszuudszam sympathetic vasomo-
tor input luiimssnamemasndeasulme uda
mizFantule nanmssnm da dansenlvansih wazluen
fimelviimsvadusmasadanlamu wy norepinephrine
uau
3.4 Hypoadrenal shock*® Tuauun@ nilenaA3en
(stress) LﬁﬂﬁulﬁiwaWﬂaﬁtwqéwqq o ami‘iyaaﬂ'nqumq
MINAEY WIDMIHIAA WU adrenal gland 2FNINAT
cortisol aaﬂmmﬂﬁmﬁ"amuqummﬁqé’mawaamﬁam
Tvaglunamund lvenudulafiaund lugihedfiens

muauANNiTaveeadaadmulmeanauilie
msdenla gihefinsazaesmilfemsinae gieila
Suen steroid MUY NIDNANBUZADN cushing appearance %30
wihefifianuasfivsuanismawses cortisol i iy gihe
fifidginen ueu Tugitheiinsduihedes viaiimsly
£Ne 9 TRHEADIEAU cortisol Tus9aMe MTsEandanLil
Tae

msifaseiiadey fe M ACTH stimula-
tion test R]::W‘U’Jl’lizﬁlu cortisol gﬁyulajl,ﬁun’jw 20 mcg/dl
mssne #e msluansthagnamsnzas wazmsly hydro-
cortisone TupN@ 300 mg G;E]EJ’u %38 steroid ﬁﬁm?;u 9 Tuzinag
Mfeumiu wazaes aaUSanal steroid avldan 9 Lile
aansamuauanuduladiola

a3l

MsluMsIHAINY uazms%’nm%aﬂamagnmm

< ° v v o - v o ¥ £
wazsIasd Az lngiediansnssandialasnndy
UaNNNHENISANMINNITINE ua:%'nmmmqﬁﬁﬂmﬁm

< < o v v o4 s v [ < &Y ¥
mstaanvzmlvgheddulowuiy  wnnanilinas
wenenailneluuazdjidiivanaznaununsinmngnaag

< ' s P Y oa [ PP
warmadeeNaENa  walniaualsslaaunangs

HAUNAYDY adrenal gland (U AMIMOUUBERY LM IBMT  un yihenaly
AINN 8 UAMIAIHEINGI ) UDI sepsis
Term Definition

Systemic Inflammatory Response Syndrome (SIRS)

Two or more of the following conditions; (1) fever (oral temperature >38 °0)

or hypothermia (<36 °0); (2) tachycardia (heart rate > 90 beats/min); (3) tachyp-

nea (respiratory rate >24/min); (4) leucocytosis (>12,000/mm®), leucopenia

(<4,000/mm®) or > 10% bands

Sepsis

SIRS that has proven or suspected microbial etiology

Severe sepsis

Sepsis with one or more sign of organ dysfunction

Septic shock

Sepsis with hypotension (arterial blood pressure of <90 mmHg systolic or 40 mmHg

less than patient‘s normal blood pressure) that is not response to fluid resuscitation,

along with organ dysfunction.

Refractory septic shock

Septic shock that lasts for > 1 h and does not respond to fluid or pressor administration.

MODS

Dysfunction of more than one organ, requiring intervention to maintain homeostasis
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