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!'_ Review of Human defense
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humoral immunity

soluble factors: cell mediated immunity

cells:
= complement PMN
= antibodies emonocyte

lymphocyte
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4 = M 4 % (innate immunity)
b4 3 FE B R 4 @ 35, non-specificity

Soluble factor Cells
 lysozyme phagocytes:
e complement « PMN

e acute phase proteins e« monocytes
eg. CRP, interferon  natural killer cells
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Soluble factor

e antibodies

+ ¢ % (adaptive immunity)
4 ¢ F1E B R % @ 3 5, specificity

Cells
T lymphocyte cell
B lymphocyte cell
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 neutrophil

~PMR L eosinophil
: | |
- major
- myeloid ) (majon) basophil
Haemopoietic Monocyte—> macrophage
stem cell - Platelets
| ~ Bcells plasma cell
lymphoid — <
progenitor T cells ~ T-helper
T-suppressor
~ Null cell T-cytotoxic

~ T-dth
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= C-reactive protein:
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i PMN
=

polymorphonuclear neutrophils
= neutrophil: #=5 » 2 5 1548
= basophil and mast cell:
wallergen {1 ™ , # J'heparin, SRS-A &
Eosinophil 4% i+ F]3 -A
= eosinophil:
A5~ 203 B4 > # D histaminase & acryl
sulfatase, 144 it mast celljg -~ H %] :£ histamin

£ slow reactive substance of anaphylaxis
(SRS-A), #r#% X~ J& -



i Monocytes

= macrophage =+ ¥

= Reticuloendothelial system, RES
Resident macrophage,
skin, lymph node, kidney, spleen
lung, liver, brain

= Circulating blood monocytes (macrophage)



i Lymphocyte

= 20~25%% of WBC
= T cell:
helper-T, cytotoxic-T, suppressor-T

= B cell: 5-15% of gk = 2k » 1833
plasma cell » % :% antibody
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x IgM: 5~10%,
% ¥k &, = primary responsez. i & Fufg
aBcells s > ﬁi;'jﬂ"_ F & Z- 2 & immunoglobin

= IgD: 0.2%, #B cells# w

m 1gG: B 5, 1B A IR F-v 70%-75%,
% secondary responsez. i & Fufg,

= IgA: 5~15%, In mucus secretion

= IgE: 0.5%, % basophil and mast cells # & , £
@Ay B
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Antibody:

e g ﬁ}% & £ (antigen binding portion - Fab),
# 3 5wk mre (bind by Fc portion)
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Null cells and Platelets

=>non-T, non-B cell, natural killer cells
(NK)

=platelets :
% % 319G ¢ IgEz < #4(receptor)
¥ # 1 permeabillity-increasing
substance . ;& it Ak e 3l 8w I
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Life-threatening infection

!'_ Sepsis

Bacteremia: & ® 3 5% £\ iE e
Endotoxemia: = ¥ 3 f F &
Septicemia: » * 3 o



Septic shock
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= tissue macrophage. F Rt L B
(reticular cells)#-» &2 4 X

i+, Kupffer cell

2. gut associated lymphoid tissue (GALT)
. microglia

W

. alveolar macrophage

BT Ik e B RES LT B

= Gfirst line of defense
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" HRe R f;neutrophil%gchemotaxis'}i—gi I
NG IR e LR 1 RS
polymorphoneuclear neutrophil (PMN)

activation(promoted by opsonin which may
used off in critically ill)

= /,second line of defense
M PEL 514eneutrophildg 4 o sE s ¢ ow i
TR 2 IR %
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i Factors impede host defense

1 45~ 31 B 4
Increase Irritation to tissue
Increase risk for inflammation and
Infection

2 % &

antibiotics change microflora
glucocorticoidsFr+#|% & & ~ 5142
LA I SR 20 Y



Factors impede host defense
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= vVasodilation:

Increase circulation to invaded area
= INncrease capillary permeabillity
= chemotaxis: attract WBC to invaded area
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From sepsis to septic shock

JVasular tone ~ —  bvas. resistance  — ‘I Cardiac output

| Vv DBP, M pulse pressure :
Vassel dilate :
: V' Cardiac output
pooling blood ™~ Reduced blood
volume l
A cap.permeability / Tissue ischemia

Nblood loss to 3rd space

|

Release myocardiac

Shock Pumping failure depressive factor(MDF)



i Pathophysiological response of sepsis

= Inflammation

= Endotoxin response

= Host response

= hemodynamic response
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‘e % 1# “xvasodilator peptide: histamin,
serotonln acetylcholine, bradykinine,

catecholamine s> & =

= vasodilate: bring PMN and antibodies
to eliminate invading organism

= Increase caplillary permeability
= lysis cellular component
= chemotaxis: attraction of neutrophils



i Endotoxin response

= Inactivate or block RES
=44 1L % - i PR

= ¥ < sympathetic nerve £ fe chin 3,
= vassel spasm, pooling of blood, anoxia
= decrease vascular tone



i Host response

Endocrine response

= increase ADH:
water retention, decrease U/O (oligurea)

= decrease insuline function, increase
glucagon, catecholamine,

= increase aldosteron: by renin-angiotension
system: increase Na, decrease K



Host response

= Asidobase
= Metabolic acidosis: #]4 =
= Respiratory alkalosis: F]hyperventilation

= Hyperventilationsk #] : endotoxin¥fe¥ ex ¢ {gen
258 v 1§ metabolic acidosis

= Organ
= Lung: P2 fdt ¥ 0 % i<compliance, 3 4o e X 74
At

= CVIif > kot B H{ e BB > K ew 3R
4

= Kidney: > GFR
s Gl B 4o R ipon & 3] 7%~ sl4zileus



Hemodymanic response

Hyperdynamic

Normadynamic

Hypodynamic

warm, dry, pink
flushed skin
decreased PaO2
tachycardia
COoMN

PVR \/, DBP
CVP

pulse p >40
Increase lactate
u/o Vv

peripheral edema
Increased RR
decreased PaO2
tachycardia
normal CO,

PVR

CVP

25-30
Resp.alkalosis

U/O Vv
microthrombi, DIC

cold clammy skin

tachycardia
COoVv

PVR N

CVP

20

meta. Acidosis




i Assessment of septic shock

Three physiological indeces:
1. decrease SBP 80-90 mmHg

2. U/IO < 25 ml/hr
3. metabolic acidosis

Warning signs

1. &YDBP, M pulse pressure
2. \V urine output

3. R. alkalosis—>M. acidosis



Management

1. Fluid treatment
Lactated Ringer
rapid 500 cc in 20 minute, then 200 cc in 15
min, until S/S of overload
Keep PCWP <12mmHg, CVP < 10cmH20

2. Medications
necessary when
1). SBP <70mmHg for 30 min after fluid replaced
2) Lung/kidney poor organ perfusion
3) poor cardiac output



SIRS

= Systemic Inflammatory Response Syndrome

= An inflammatory process exceeding level of
paracrine activation damages vascular
endothelium & parenchymal cell

= Hyperdynamic, hypercatabolic

= Criteria (Bone, JAMA 1992; 268: 3452-5)

Two or more of the following clinical signs of systemic
response to endothelial inflammation:

= BT>38C or<36C

= HR>90/min

= RR>20/min or PaCO,<32mmHg

= WBC>12000/mm?3 or <4000/mm? or band form >10%



Sepsis

Severe
sepsis

MODS

SIRS 4c }3E9 & % ¥
SIRS 4 +ER 3 R A% » £ A2 &7



SIRS to MODS

roposed Mechanism
= Varying stage of a malignant intravascular inflammatory process

Proinflammatory response Anti-inflammatory response
Q SIRS
CARS

. MARS ~—

S
l \ Suppression of

H A O Immune system

HemeostaSISApotOSiS Organ failure

**CARS : compensatory anti-inflammatory response syndrome
MARS : mixed antagonist response syndrome

CV compromise



SIRS vs. Infection

= Confusing !
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Systemic inflammatory response syndrome in
the trauma intensive care unit:

who Is infected?.

Journal of Trauma-Injury Infection & Critical
Care. 47(6):1004-8, 1999.



i Purpose of the article

= to examine the ability of CRP to identify

Infectious versus noninfectious causes of
SIRS

= T0 compare the descriminate ability of CRP
with WBC and maximum temperature
(Tmax) In this respect.



Immune Index and data management

= CRP, Tmax, and WBC &
s BR A EPRDBE IR L2 F P
s ZPER L e (AICUEP & B 4)B~AlCUZz % T

T (RAERDTES R R 2T

= r/receiver operating characteristic (ROC) curves
AR & M2 T TS

m 23R % 2 SIRSE X198 (TR R4 17
SIRS.




i Discriminating power

Entire group SIRS group

Infection Sens Spe Sen Spe
CRP >17 4% 75% 2% | 100%
T o >102° F 67% 80% 2% 83%
Both 91% 50%

CRP normal 0-1.0 mg/dl
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