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=>HE A (physical examination)
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=>F Enta i {E (Lab. Data)

= H g5 7 ;& (current treatment)
=1 S e =

-
—1= / e
E>/‘_\A b

Ll
(PR

/M
il

).




N2 r N

HEE ST R

b

1 A= n

RS B
TR B S TR
BRSBTS A

+ i NS

* He AT R E

 EEEST




UM EEAYE
* Hifi:

 Ventilation, diffusion
g /LJ\:

S5
il
Han

mping perfusion

+ 13K 02~ CO2 ~ F oy ~ Y] ~ 1Y)



HER A = L O AT TR

o R - #5R (Ventilation):
SRR A B (B
« HEHY (Diffusion):
« GREBEMINE
* #77 (Carry): Hgb,
« Ca02=1.34 X Hgb X Sa02 + 0.003XPa02
o A (Perfusion):
- WUE R EAVEESE (DLHE O2 Bl CO2)
* EREFECK (02 demand):
- BMR
* Disease severity
« Physical Activity
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* Dyspnea
«SOB

* Orthopnea
» Cyanosis
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* Bronchitis, , .
Broncheoectasis, o s ZEEIEIK 75 I

asthma, (COPD)

~—Pneomothorax, Ptetral > S
effusion, Emphysema, 7 kit

 Pneumonia, Pulmonary

saema, ARDS SRR R AR
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* (A) 522 (Inspection)
* (B) figzz (Palpation)
* (C) H[JZZ (Percussion)
(D) §¥=2 (Auscultation)
* (V15
* (2)1E &R =
o () I EMIGE (Adventitious Breath Sounds)
* (4)Voice Sounds




(A) (1) : AN EH(respiratory
distress) ?

* (1) 225 (cyanosis)?
¢ (2) ImtLI0Ey (orthopnea) ?
* (3) MR ERHBIRL ?

* (4) Paradoxical breathing?
 (5) 5=, (pursed lip breathing) ?




Inspection

e Rate, rhythm, effort of breathing (expiratory
phase)

¢ |isten to obvious abnormal sounds
e Retraction and use of accessory muscle

e Asymmetry, deformity, or increase A-P
diameter

® Trachea at midline”? Neck veins
e Nasal alae, purse lips




Suprasternal notch, Sternal (Louis) angle, Infrasternal
angle, xyphoid proess, scapula, ribs, intercostal space,
spinal process, costolspinal angle

Mid-sternal line

— mid-clavicular line

_\-Anterior axillary line

Posterior axillary
line




Superior vena
cava syndrome

o SVC obstruction due to
- mediastinal tumor,
- lymphadenopathy, etc.
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Department of Internal Medicine
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s By Fel AL

(elevate ribs)

Parasternal
intercartilaginous
muscles

(elevate ribs)

AR AL
{dames descend,
increasing
longitudinal
dimension of
chest and
elevating

lower ribs)
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- except
parasternal
inter- :
cartilaginous
muscles

(depress ribs)

Abdominal
muscles

(depress lower

ribs, compress

abdominal
contents)
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Resistance to
outflow at

lips maintains
intrabronchial
pressure and
slows flow rate
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(A) 2 (3L RIRE

* (1) Apnea ({&1EMEE ) @ Cardiac arrest

 (2) Biot's (R HINFIEIRE — A E LI ) : IICP -« I
Hidgey) ~ 25 (BT S L)

* (3) Cheyne-Stokes (#3535 — 15 (L —Wioa— 5~ 1k....)
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* (4) Kussmaul (ZEimpe) - AR 5
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Inspection of breathing rhythm

Normal

Tachypnea
Hyperpnea
Bradypnea

Cheyne-Stokes
breathing

Biot's (ataxic)
breathing

Sighing respiration
ke adlon]

National Taiwan University Hospital Department of Internal Medicine
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Visual Examination of the Chest
Breathing Patterns

- Rate, Depth, Regularity

Inspiration  Expiration

|

MW

MV,

Normal

Adults:12-20/min
Infants: 44/min

Tachypnea

Rapid, shallow breathing

Hyperypnea
Rapid, deep breathing
Hyperventilation
Kussmaul breathing
(metabolic acidosis)

Bradypnea

AN N

M

Hyperpnea Apnea

Sighs

Dohan

Ataxic breathing

Biot’s breathing
Irregularly irregular
e.g., brain medullary injury

Cheyne-Stokes breathing

Regular rate, irregular depth
MAY be normal
e.g., heart failure

Sighs
Hyperventilation syndrome
1 sigh per 200 breaths
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(A) $i&2(5) T8

« ¥R+ (clubbing fingers):
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Testing for fluctuation
at ihe base of the nail
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i
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Testing for loss of normal angle

MNormal Early clubbing
angle Loss of angle

Late clubbing
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Systemic Signs of Pulmonary
Disease
Clubbed Fingers




Cyanosis (—)
Lung cancer and
other lung diseases

Clubbing

Cyanosis (+)

Congenital heart
disease

Clubbi
National Taiwan University Hospital Departmient o1 Internal Medsgin




Palpation

¢ |dentification of tenderness or deformity (palpating
ribs and sternum)

e Assessment of observed abnormalities
eg: subcutaneous nodule, hemangioma

¢ Assessment of respiratory expansion
e Assessment of tactile fremitus

National Tarwan University Hospital Department of Internal Medicine
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(B) f&=2 (2): ST R=ER

- fHE EEE (tactile fremitus) = &% gHIFI 25 SR AT B iR TH P e A2 0y
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Palpation of thoracic
expansion

National Tarwan University Hospital

Voice “ah” then :

e \/ocal fremitus with a
stethoscope

e Tactile fremitus
with hands

Department of Internal Medicine
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Percussion

With same force and
same direction when
comparing right and left
sides.

Chest wall
Turner R, Blackwood R



Sonorous Percussion

e Resonance, Hyperresonance, Tympany,
Dullness, Flatness

Definite Percussion

¢ QOutline lung-heart, liver, spleen borders




7% 8-1 [[E2EZ 245 (Characteristics of Percussion Notes)
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Cardiac
\ dullnass
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dullness [flat)
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Inspiration Expiraticn



(C) I22 : FHhT=HR
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Diaphragmatic Excursion

EFHEHT
% ~ w2 R Bh T
&% J& T 5 [F —18
FEZHE

E‘/—) [ 4
T10 spinous process T12 Inspiration
() (RA)

WHRTS

National Taiwan University Hospital Department of Internal Medicine
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The order of percussion and auscultation

National Tartwan University Hospital Department of Internal Medicing



Percussion of Apex

A. Percussion of Right Apex B. Percussion of Left Apex

National Taiwan University Hospital Department of Internal Medicine



Percussion

Cardiac s Kronig's

Isthmus

Hepatic
Dullness Traube’s
Semilunar (tympanitic)

ANTERIOR POSTERIOR

Natonal Taiwan University Hospital Department of Internal Medicine
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(D) #52 * Ba2astystii A

* Rene Theophil Laennec (1781-
1826)

o ;2 5y B EX F:

* SIS sl B Sofm Al b A
T A AR




feszas - IRmE (Z£) : iEm (7)




Heiz>(Auscultation)

* Pz Al
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(D) 8822 * ©37

 Bell : for low-pitched sounds; EEF N =S

« Diaphragm: for high-pitched sounds; E2E%4F
2% & high-pitch » & Dldiaphragmi= )

- AT
© AR LT R FLBRi 72
+ R AR

(&

IR BEE (I



i




(D) 52 + EEWEKE

Tracheal Bronchial Broncho- vesicular

vesicular

EETRE P NG NG HSE N

Pitch Very high High Moderate Low

|:E Ratio 1:1 1:3 1:1 3:1

B MER Al Harsh Tubular Rustling,but Gentle
tubular rustling

IEEE By hRE | Bt RNYRE KBS Aifi 2




Auscultation of the Chest
Breath Sound Characteristics

Intensity of Pitch of

“Normal”
Location

Duration \ )
Expiratory Expiratory
of sounds
Sounds Sounds
Vesciculzr Insplr_atpn Softer Relatively
> Expiration low

Broncho- |nspiration

vescicular = Expiration Intermediate Intermediate

. Inspiration Relatively
Bronchial < Brelireiion | oud el
Inspiration Relatively
Tracheal e Veryv Loud el

Both lung
flelds

1st & 2nd
Interspaces
anteriorly:

between

scapulae

Qver
manubrium

(7)

At sternal
notch



(D) 52 + EEWEKE

YDV




Auscultation

Tracheal Sound
’\

Bronchovesicular.
\ A

Vesicular

ANTERIOR POSTERIOR




Tracheal Sound e

o EZEZAE ¢ R.A.L.E. Repository




Bronchial Sounds
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o EEEZHE 1 McGill University



Bronchovesicular Sounds
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Vesicular Sound @

o EEEZALE 1 McGill University
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Adventitious (f#ZAHY ;s ¥MREY) Breath
Sound

A LU > A BN A IR R Bk B

« Wheeze = Sibilant (2841 > {E4KEERY - ) rhonchus
 Rhonchus (B5IEE % )— Sonorous (£71Y > JtszRy)rhonchus
* Crackle (B¥mpEst » B2ZUE) = Rale K)EE © B
* Friction (JEEf Bﬁjj) rub = Pleural rub
o Stridor




Wheeze
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Rhonchus A

b

- ]

E_E

il
—_—>

A A B AR WA SORE FITIE R
R ~ SORE R IR

L A
A i oy

cll %
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Crackle
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Fhersg H crackles
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o EEEAJE © McGill University



Friction Rub @

* BN R RIBAFRIEINSE RYTHERR ~ SR ~ BiRJERr o WA
5 TR T (6 B BB Vi i fﬁﬁﬁﬁ ItEE8 <~ Friction rub -

o HHE FRRATH: B ATE=E]
« I HIRI B2 IR T 2UE 1% AT ES D

o A © Loyola University



Stridor ¢

* = R RIIRE wheeze - ] DUERER AR ZATHITT ~ A HHE
o aE LA L] °

» BB R R DR EIRAEERHT ©

o EEZ A © R.A.L.E. Repository



Voice Sounds

=i e tens IR AN IE1ESRE
)ﬁﬁﬁ(ﬁ?mﬁiﬁ%%% HELN=F&F
* Egophony
* Broncho phony
* Whispered pectoriloquy
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Bronchophony
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R AR ¢ McGill University



Whispered Pectoriloquy “

- Toilra e A DU P HEBY NVEREE - IR F I E S 2P A g
2/ B Hid
52 BR e °
* (B2 m ez A BHE{k(consolidation) (41T ~ AitmlE
= AT AN =)t [ =t A =/, M2, =)t N .
HifESE ) — /NEHEGRRVE iR S e R R HgM - L&
whispered pectoriloquy -

« EEZ K ¢ Loyola University



TIME (sec)

e 5-24. Whispered pectoriloquy. Note that in pneumonia, the spectrogram

indicates
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Asthma

BN - Bronchospasm » 7 @ ERAE

i cyanosis ?, RR1 - {5 R EHEIH
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] = IF&or Hyperresonace(chronic)

o

: Wheeze
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L Bl

Atelectasis

WA - BiER AR 2 > Bl

i+ Iz~ BRI R RN~ RS ROEINLA 4E

il SRVE R m B~ AR ERETR AN 4
T/FRGTEFR

1] : Dullness or flatness

R A A GRS OB E =S

BRI © BAPRRS AR A L7 Atelectasisgii
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Bronchitis

A - REREE R~ HEM P 2E K o e
1 ¢ R EE IR PR ~ SR I ~ RE R

fifg © T/FIE& sy

I[]J : resonance

i Il SR —rales; g —rhonchi -~ wheeze
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L Bl

Emphysema
A - R R RER ~ IR AR - 225
e RE N

A

1 AIRRE ~ (38 PR R ER AL ~ R BN
=~ RR 1 ~ pink puffer

i - RN ERRGR ~ TIFRGYEOH K

1[I : Hyperresonance ~ fifRaEs e 52\

i Iy E e HAfine rales 5 15 HArhonchi
or wheeze
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w4 MEPleural effusion Ed Pleuritis

s

L BIHESE R N EE AR B HIRAE R I B R R
: RR 1
F TIFJKSSEOR K ~ B HIRIERERAE ~ B sfVE = (]
: Dullness
> Friction rub

e — Friction ruba 5 BN Ol B8 R e Jm B

Pleuritisis » F5Friction rub ; Pleural effusioni3 » 4Friction
rubE - BRSS9 UMK
U IR 1S il FREFE /K R B - a2 S Y IR TR
KEBEAM - BRSO R dE L - T agie2
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Pneumonia ¢ consolidation
JRA - AR PN ZE SR Ry Koy BlcaH A5 LA
i RR 1~ BHIRgERHERA E

i - AR TR N ~ TIFME 58 - (HE SR
‘& RH ZERF RIS
0] : Dullness ~ Flatness
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Pneumothorax

RN+ 22 5R B T HA R

i 0 RR 1~ EHIRERERAE ~ FxEEH
[ AILAZ H

il BHIRgETIETESS N  TIFN: ~ BRERRE RE
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Cough Z4&%|Hf %A

History taking e ke :
Physical examination —'l-' A

CXR
. I 1
Abnormal Normal
| '
Otolaryngologic
Diagnose &treat examination

I ]
Normal Abnormal

Pneumonia
 Preumonia l.. o
Interstitial lung disease

GERD

Pulmonary

function test

Treat speafic

l l l l problems

Obstructive Restrictive Normal

Treat airway Occult interstitial m
obstruction

lung disease l l

Positive Negative

Treat specific lesions | Enpiric therapy for
occult bronchospasm



Acute Onset Dyspnea=z 4&%| S8 4
History taking . l g Ventilation support whenever

Physical examination

respiratory failure signs occur

v v
Abnormal Normal
|
v Arterial blood gas
Dlﬁ’used
i Pneumo- Pleural v ¥ _
Infiltration thorax effusion Hypocapnia Normocapnia

i Hy percapnia
=
v v
v v Ab normail Nnrmal

Abnormal Nnrmal

|schemic Pulmonary § Functional
ALl or ARDS B heart giseases | embolism dyspnea
Interstitial
lung diseases

ECG &
Echocardiography

Cardiogenic
pulmonary edema




Chronic dyspnea z &5 8k &

. . i
History taking » m
Physical examination | Exclude —

v

Abnormal
|
i : 7 3
Pl effusion CHF Interstiial Mass
! { ung |

Spirometry

- e
Thoracentesis
— e v 2

pleural biopsy l

|

Abnormal  normal Treat CHF
obstructive Bronchoscopy
il l ¥ or
Pl Echocardiography Echocardiography
ainnvay
disease ‘l_ l

Abnormal Normal

'

Treat ischemic
heart disease

v
Normal
v
Functional dyspnea Occult cardiac diseases



Stridorz 4% %l Bk a

History taking Exciude |- T
Physic al examination +‘ =» | Exclude

v v '

Subacute Chronic

Ac ute or
severe

v

Subcutaneous epinephrine

Inhaled racemic epinephnne

v "
Risk of Mo risk of
aspiration aspiration Lesion involing
Laryngoscopy trachea :

Bronc hoscopy ¢—‘—l
l Abnormal Normal |
Removal of l | T
Foreign body -
I | :; SFZE:-.! ;;?;rd Bronchoscopy
Fever No fever Meuromuscular
l l Lt Abnormal  Normal

Laryngeal edema
Ludwig's Tracheal hematoma
angina

Tracheal stenosis

Meaplasm \l l

Specific Functional
treatme nt stridor

Rheumatoid
arthritis

Diphtheria
Abscess
| Bronchoscopy treatment

Specific




Hemoptysisz &5 LB AL

History taking Hematemesis

Physical examination _ _ ——
CBC, PT/PTT, ABG, CXR - | — | Other sources T bleeding

(for female) Quantity
I
v v
Mild (<20 ml24 hrs) Moderate Massive (>500 mi24 hrs)

| e Corect coaguiopathy RS
Correct coagulopath
Low risk * High risk Bronchoscopy Airway protection
group group

| Bleeding localization

-
<

— ¢ }
No recurrence Blzf:mg ciﬁt?:ljnei
recurrence l PS Bleeding Bleeding
l k4 | continues stops
Bronchoscopy v v l l
Abnormal Normal
Embolization | Bronchoscopy

v v ;

Abnormal Normal RICES]<:=Hlil
l l lesions v

Treat specific Treat specific
lesions lesions

resection

v

Treat specific
problems




Wheezing = &5 B7AE
History taking=., —» [ Exclude _

Physical examination
—» Arterial blood gas

v v
Ventilation support whenever
CXR : : :
| respiratory failure signs occur
v v v

v v
Infitrates Pulmonary edema Normal Mass lesion Chronic
. ! Lung disease
i l Exclude:

Pulmonary Bronchoscopy
embolism

Signs of .
Spiro
infection P
Ty Spirometry T
i Normal or
No fever Fever /\ Obstructive restrictive

l i Obstructive Normal

Atypical Pneumonia
pneumonitis With Asthma
bronchospasm

Drug-induced asthma Bronchodilator

v
n !
Bronchitis
Exclude:

Bronchiectasis

Bronchoscopy |

embolism




Cough



Definition

 Cough is an protective mechanism that ensures the removal of mucus,
noxious substances, and infectious organisms from the larynx, trachea,
and large bronchi .

« Cough is an explosive expiration that provides a normal protective
mechanism for clearing the tracheobronchial tree of secretions and foreign
material.

 Cough interference with normal lifestyle, and concern for the cause of the
cough, especially fear of cancer.



Mechanism

« Coughing may be initiated either voluntarily or reflexively
« As a defensive reflex it has both afferent and efferent pathways

* The cough starts with a deep inspiration followed by glottic closure,
relaxation of the diaphragm, and muscle contraction against a closed

glottis



Etiology

« An exogenous source
(smoke, dust, fumes, foreign bodies)
« An endogenous origin

(upper airway secretions, gastric contents).

« Any disorder resulting in inflammation, constriction, infiltration, or
compression of airways can be associated with cough.

« Asthmais a common cause of cough.

* In a nonsmoker the most common causes of chronic cough are
postnasal drip , asthma, and gastroesophageal reflux



Etiology

* Acute cough (<3 weeks)

Is most often due to upper respiratory infection (common cold, acute
bacterial sinusitis, and pertussis), serious disorders, such as pneumonia,
pulmonary embolus, and congestive heart failure, can also present in this
fashion.

« Sub acute cough (between 3 and 8 weeks)

Is commonly post-infectious, resulting from persistent airway inflammation
and/or postnasal drip following viral infection, pertussis, or infection with
Mycoplasma or Chlamydia.

* Chronic cough (>8 weeks)

In a smoker raises the possibilities of asthma, COPD or bronchogenic
carcinoma, Eosinophilic Bronchitis , Esophageal Disease, Post Nasal Drip
ACEI , Smoking.



Common Causes of Chronic Cough

« Postnasal drip (38-87%)

« Asthma (14-43%)

« GERD (10-40%)

* Chronic Bronchitis (0-12%)

 More than one cause (24-72%)



Chronic cough (> 8 weeks)

Chronic Cough of Post-Nasal Drip
« PNDS is asymptom complex without objective findings.

« The diagnosis is by a history of the sensation of “something
drlppln?_ Into the throat,” frequent throat clearing, nasal
congestion or discharge.

« Thereis wide cultural diversity in reporting such symptoms by
patients with “colds.”

« Inthe USA, 50% with colds reported these symptoms, in the UK
less than 25%, and in Latin America and India almost none.

« Cough may be the only manifestation of PNDS. There may be no
symptoms of the “drip.”

« PNDS is often seen due to Allergic Rhinitis, Non-Allergic Rhinitis,
Vasomotor Rhinitis and Chronic Bacterial Sinusitis.



Chronic cough (> 8 weeks)

Asthma

* Asthmais achronic inflammatory disease of airways
characterized by increased responsiveness of the tracheo-
bronchial tree to many stimuli.

« Physiologically there is a reversible narrowing of bronchi and
clinically there are paroxysms of wheezing, cough, and dyspnea.

- If airway obstruction exists, reversibility is shown by > 12% 1 200
CC in FEV1 after two puffs of a 2-adrenergic agonist.



Chronic cough (> 8 weeks)

Gastro-esophageal disease (GED)

There are two main mechanisms of cough in GED:*

 Micro or macro-aspiration of esophageal contents into the
tracheo-bronchial tree.

« Acid in the distal esophagus stimulating a vagally mediated
egopha;geal-tracheobronchiaI cough reflex (Gl symptoms may be
absent).



Less Common Causes of
Chronic Cough

* Bronchiectasis (0-5%) Industrial bronchitis

 ACE inhibitor Rx Nasal polyps

* Post-infectious Problems with:

* Occult aspiration - Auditory canal

* Lung Cancer - Larynx

* Occult CHF - Diaphragm

e Interstitial Pulmonary - Pleura
Fibrosis - Pericardium

e Occult infection - Esophagus

(eg atypical mycobacteria)
* Foreign body

Psychogenic



Approach to the Patient: Cough

* A detailed history

* Physical examination

* Chest radiography CXR

 Pulmonary function testing PFT

* Gross and microscopic examination of sputum

* High-resolution computed tomography (HRCT) or contrast
CT

* Fiberoptic bronchoscopy



Assessment Algorithms ..

ACUTE COUGH
(<3 WEEKS)

1

Semusandpomnab l listoty. Condition that is

non-ife-threatening
\J
Pneumonia, severe Infection l Exacerbation of Erwvironmental or
exacerbation of asthma a pre-existing condition occupational causes
or of chronic obstructive
pulmonary disease {COPD),
pulmonary embolism, f ' ' ' ' '
heart fallure or other :
Upper Lower Asthma Bronchiectasis Upper Cheonic
respiratory respuratory ——— l arway obstructive
tract tract cough pulmonary
! wlection | infection ondrome | isease
(URTD (LRTH {UACS) COPD)
Evaluate and treat




SUBACUTE COUGH

(3 TO 8 WEEKS)
Postinfectious History and Cough of non-infectious
Pneumonia and other New condition or exacerbation Same evaluation as
serious illnesses of a pre-existing one for chronic cough




CHRONIC COUGH

(>8 WEEKS)

——  Possible causeof cough [  History, physical &> Smoking  +— Discontinue
identified exam and use of ACEs
| chest X-ray

- Upper airway cough syndrome (UACS). empiric treatment
- Asthma: evaluate if possible (spirometry, bronchodiator

toqx'niluutmeu

reversibility test, bronchial provocation test) or treat empirically

+ Non-asthmatic eosinophilic bronchitis (NAEB):
look for esinophds in sputumy; if not present, treat empinically

« Gastroesophageal reflux disease (GERD} empiric treatment

I

Inadequate response to optimal treatment J
'

COMPLEMENTARY INVESTIGATION OR REFERRAL TO SPECIALIST

« Consider the possibility of other rare causes

Consider the possibility of several concomitant causes

Important general
considerations:

« Optimize the treatment for
each diagnosis

« Verify compliance with
therapy

« Because of the possibility of
more than 1 cause, continue
all partially effective
treatments




| Cough = 3 weeks

\ L \
History, physical exam History, physical exam do not strongly Purulent sputum OR
suggest post-nasal drip, sugaest cause or do suggest pulmonary Smoker OR
= asthma or GERD parenchymal disease ACE inhibitor treatment
Algorithm ' '
| Treat accordingly | Treat accordingly (antiblotics; smoking

cessation; stop ACE inhibitor)

Cough persists

Covon pers | [cough resowved

Cough resolved

F o r Cough resolved

| Chest radiograph |
1

eval u at i o n Of [ normal (or old uan:IatEd abnormality) | —

| Immunocompetent host || Immunocompromised host |
Evaluate based on the nature of

the radicgraphic abnormality
Pulse oximetry; *

subacute oo | |
—_— Treat accordingly
| Both nnfrmal || Either abnormal {— '—l—'

Cough Cough

Sequentially treat or evaluate for the most common causes of cough™®: persists || resohed
* Post-nasal drip (sinus CT or x-ray)
+ Asthima [PFTs)

* Mon-asthmatic eosinophilic bronchitis {sputum)
+ GERD {esophageal pH monitoring)

Chronic cough e

Y Cough persists
Cough resolved i 1

Evaluate for less

Consider comman conditions
postinfectious cough *

Sputum tests, HRCT scan, modified
esophagography, bronchoscopy, cardiac studies

L

| Treat accordingly |

Cough persists
Cough resolved

Always reconsider adequacy of treatment regimens
before considering cough to be psychogenic




MarMmaAGEMENT OF CoucH LasTinG = 3 WEEKS

| Cough = 3 weeks' duration |

Hix ACEI | Stop ACEl |—| Cough
PE Smoking Stop smoking Qone
'---‘1
Hx suggests | - | Mo prior infection I Cough
postinfectious parsists
Ax for [CxA |-
postrnasal drip
l' 1|r | Abrormaeal | | rJormnaal I
Cough Cough
grome persists
| Evaluate basad Empirical
_I, 1 o likely clinical treatrment for
: possibilities postnasal drip
Consider Evaluate (& Rx) {e.g.. CT scan, (upper ainvay
pertussis for h:.-'p_:-e rreactive sputum testing, cough
aInvays bBronchoscopn ) syndrom=)
Cough Cough
— - A
gorees persists

Evaluate (or

ftreat empirically)
for asthma

b

| Cough persists

I b

Consider Cough Treat for non-
gastroesophageal persists asthmatic eosino-
raflux disease philic bronchitis

Source: Fauci &5, HMaspaer L. BEraurnwald E, Hau=s==r =L, Lonmngo L, Jame=omn JL. Loscal=ao 1:
Harrirons Pranciolaes ofF Tnternst Medioine, L 7ER Edition: htep X www, accaessmaedicine. caomrm

Copuright & The PMocSraw-Hill Companis==. Imnc, &All rights rezsere=d.



Etiology

Cough caused
by medication

COUGH CHARACTERISTICS ACCORDING TO ETIOLOGY

Characteristics

~ Generally, it is non-productive and usually resolves within 4 weeks of stopping medication.

- Affects 5-20% of patients receiving an angiotensin converting enzyme inhibitor (ACE).
However, it has not been reported with ARBs (angiotensin receptor blockers).

- Beta-blockers may be implicated in chronic cough, often by aggravating underlying asthma.

Upper airway
cough syndrome

- Rhinosinusitis and other upper sirways disorders are the most common eticlogies of chronic cough.

- This syndrome used to be called postrassl drip syndrome.

- The symptoms are often subtle (.. sensation of secretions in the back of the theoat or impression of irritation
of the upper alrways).

- Examination may reveal signs of pharyngitis. Sinus X-rays or CT scans may indicate signs of sinusitis.

- The cough willl diminish with nasal corticosteroids, & first- or latest-generation antihistamine or nasal anticholinergic,
depending on the cause,

- Nasal saline rinses may also be helpful

Parameter Degree of Change

Z12% and 2200 mi impezvernere: 15 min. aer
admintgrarion of 2 bronchadlator

220% afver 1012 M days of treament with
Inhaiod or o comicostencids

PEF_peah expiratory flow meassed with 3 |» 2208 smprovement poebronchodiaee
skin tests should be documented. Smvvmator suck.2s v i gt oriwspesiod o

- The cough will respond 1o asthma Methacholine challenge test: The PO Fna-.uw-u

trestment, usually inhaled MeThacholine i The ConCeny JUon The American Thomck Socikety considers that
corticosteroids. requIred 10 Cause 3 20% &rop n FEY, these & 2 grey 2one between & and ¥ mpml

- Reflux can be the cause of the cough or its consequence. It may or may not cause typical symptoms such as heartbum
or regurgitation,

- R is 1 of the 3 most common causes of chronic cough, and is responsible for appeodmately 25% of cases.

- R is recommended that the first diagnostic test be an evalustion of the response 10 empirnic reflux treatment, such as

& proton pump inhibitor. Esophagesl pH monitoring can sometimes be useful however, the pH can be normal if the reflux
s nonacidic (skaline reflux).

- Cough secondary 10 tobacco dependence is often considered normal for smokers, In the absence of significant
respiratory function abnormalities, it sesolves 2 1o 3 weeks after smoking cessation,

- I long-teem smokers, the possibility of cancer and COPD should be excluded,

- Chronic bronchitis is defined as a cough with sputum expectoration for & lest 3 consecutive months for at keast
2 consecutive years,

A difficult diagnosis for the primary care physician 10 make. Patients peesent with bronchial eosiniphilis on sputum analysis,
without bronchial hyperresponsiveness. The cough responds to inhaled corticosteroids, just a4 it does in asthma.

- Arespiratory infection is often the cause of this acute or subacute cough. it accounts for about 15% of chronic cough cases
thus other disgnoses must be excluded.

- Generally the cough i non-productive and resolves in several weeks Chest and sinus X-rays sre ususlly normal.




Cough: Treatment

* Definitive treatment of cough_dePends on determining the
underlying cause and then initiating specific therapy.

* Elimination of an exogenous inciting agent (cigarette
smoke, ACE inhibitors) or an endogenous trigger
(postnasal drip, gastro esophageal reflux).

 Empirical approach to treatment is with an antihistamine-
decongestant combination, nasal glucocorticoids, or nasal
ipratropium spray to treat unrecognized postnasal drip



Nonspecific therapy, Cough

 The cause of the cough is not known or specific treatment is not
possible, and

 The cough performs no useful function or causes marked discomfort
or sleep disturbance.

An irritative, nonproductive cough may be suppressed by an
antitussive agent, which increases the latency or threshold of the

cough center.

Such agents include codeine (15 mg qid) or nonnarcotics such as
dextromethorphan (15 mg qid).



PRINCIPAL TREATMENTS FOR COUGH, ACCORDING TO ETIOLOGY

Acute or subacute cough (0-8 weeks)

Upper respiratory tract infection - First-generation antihistamines + oral decongestants

(usually viral) - If subacute: among the therapeutic options, ipratropium and short-acting corticosteroids are both
good choices

Acute sinusitis First-generation antihistamines + oral decongestants + antibiotics as needed

Asthma exacerbation - Introduce or increase inhaled corticosteroids, inhaled 82-agonists

- Oral corticosteroids if severe

COPD exacerbation Bronchodilators, oral corticosteroids, antibiotics

Pertussis Antibiotic (macrolide) - isolate for 5 days

Chronic cough (>8 weeks)

Asthma Environmental control and education, bronchial anti-inflammatories, bronchodilators, regular
follow-up, action plan

Bronchiectasis Bronchial toilet, bronchodilators®, treatment of secondary infections, surgery* if localized and infec-
tions are frequent

Chronic bronchitis Smoking cessation, avoid respiratory irritants, bronchodilators, corticosteroids*

Non-asthmatic eosinophilic bronchitis Inhaled corticosteroids

UACS First-generation antihistamines + oral decongestants or nasal ipratropium

Allergic rhinitis Topical nasal corticosteroids, latest-generation antihistamines




Non-allergic rhinitis

Inhaled nasal corticosteroids, nasal ipratropium

Chronic rhinosinusitis/Nasal polyposis

Inhaled nasal (oral*) corticosteroids, ENT assessment (surgery®)

Gastroesophageal reflux disease Diet, refrain from eating or drinking 2 hours before bedtime. Avoid alcohol, caffeine, smoking,
theophylline, calcium channel blockers, anticholinergics and NSAIDs. Elevate the head of the bed by
10 to 15 cm. Lose weight if obese. Possible medications: proton pump inhibitors, antacids,
H2-receptor antagonists, sucralfate, prokinetic agents

Cough and pulmonary neoplasia Treatment of the cause - smoking cessation - non-specific antitussives if too difficult

Cough caused by medication Stop the medication that is responsible

Postinfectious cough - May resolve on its own

- First-generation antihistamines + oral decongestants, inhaled corticosteroids or nasal ipratropium

may help

Psychogenic or habit cough Psychotherapy, non-specific antitussive treatment for a short period*

* Indicates a therapeutic option that may be useful in certain patients

Note : Non-specific antitussives may sometimes be used for a very shoet period if the cough is very debilitating and disrupts sleep.




Hemoptysis



Definition:

Hemoptysis:
Expectoration of blood from the respiratory tract

Massive hemoptysis:
Expectoration of >100-600 mL over a 24-h period



Etiology: Hemoptysis? Hematemesis?

* |t Is Important to determine Initially that the blood is not coming
from alternative sites.

v' Dark red appearance versus bright red appearance.
v"An acidic pH, in contrast to the alkaline pH of true hemoptysis.



EvaLuaTion oF NOMNMASSIVE HEMOPTYSIS

History and physical examination

; }

Suggestive of Suggestive of
upper ainvay or lower respiratory
gastrointestinal tract source
sSouUrce l’
+ Chest radiograph
ENT, Gl evaluation
! y '
MNormal Mass Other
parenchymal
'1‘ disease
Mo risk factors History Risk factors : Jr
for cancer, suggestive for cancer Suggestive |- cT
history not of bronchitis of particular J,
suggestive of and no risk + diagnosis N —
bronchitis factors for D speciic
cancer Bronchoscopy and CT diagnosis
1 suggested
l’ T Evaluation J,
Consider Observe | Recurrence focused
bronchoscopy ] of hemoptysis toward the Bronchoscopy
andfor CT suggested
Cessation of diagnosis
bleading
Mo further

envaluation

Source: Fauci A5, Kasper DL, Braunwald E, Hausaer SL, Longo DL, Jameson L, Loscal=za 1;

Harrizon's Prnciplas of Fntaernat Madicine, 17th Edition: htpiffwww, accessmedicine, com

Copyright & The MoSraw-Hill Companies, Inc Aall rights resereaed.




Differential Diagnosis(1)

Tracheobronchial source

* Neoplasm (bronchogenic carcinoma, endobronchial
metastatic tumor, Kaposi's sarcoma, bronchial carcinoid)

* Bronchitis (acute or chronic)
* Bronchiectasis

* Broncholithiasis

« Airway trauma

* Foreign body




Differential Diagnosis(2)

Pulmonary parenchymal source

* Lung abscess

 Pneumonia

* Tuberculosis

* Mycetoma ("fungus ball")

« Goodpasture's syndrome

* |[diopathic pulmonary hemosiderosis
* \Wegener's granulomatosis

* Lupus pneumonitis

* Lung contusion



Differential Diagnosis(3)

Primary vascular source

 Arteriovenous malformation

« Pulmonary embolism

 Elevated pulmonary venous pressure (esp. mitral stenosis)

« Pulmonary artery rupture

Miscellaneous/rare causes

« Pulmonary endometriosis (catamenial hemoptysis)
« Systemic coagulopathy or

« Use of anticoagulants or thrombolytic agents



Approach to the Patient

 History ( acute, chronic, drugs...)
* Previous or coexisting disorders
* Physical examination

* Chest radiograph

_ab. (complete blood count, a coagulation
orofile, Gram and acid-fast stains

~iberoptic bronchoscopy or Rigid FB.

HRCT (suspected bronchiectasis )



Hemoptysis: Treatment

« The rapidity of bleeding

« Gas exchange

« Massive or blood-streaking
« Partially suppressing cough

* Isolation of the right and left mainstem bronchi by double-lumen
endotracheal tubes

 Inserting a balloon catheter through a bronchoscope
- Laser phototherapy, electrocautery
« Bronchial artery embolization

« Surgical resection of the involved area of lung ( for the life-threatening
hemoptysis )



Dyspnea




Clinical pathophysiology

Q.  respiratory system dyspnea: includes
discomfort related to disorders of

the central controller
the ventilatory pump
the gas exchanger




Clinical pathophysiology

Q  cardiovascular system dyspnea.
Includes

# cardiac diseases (eg, acute ischemia,

systolic dysfunction, diastolic
dysfunction, pericardial diseases)

# anemia




The language of Dyspnea

# Acute hypercapnia or restricted thoracic
motion produces a sensation of "air hunger".

# Acute bronchoconstriction leads to a series of
sensations from "chest tightness" to an
Increased "effort to breathe"” to a sensation of
“air hunger” as the degree of obstruction
worsens. The sensation of "tightness™

appears to be independent of the work of
breathing




The language of Dyspnea

# Patients with COPD complain of an
Increased "effort to breathe" as well as
a sensation of "unsatisfying breaths"or

a sense that they "cannot get a deep
breath”.

# Cardiovascular deconditioning Is
characterized by "heavy breathing".




Dyspnea: Different Diagnosis

# Alrway disease: Upper airway
obstruction, Asthma, COPD

# Lung parenchyma: Pneumonia,
Interstitial lung disease, malignancy,
non-cardiogenic lung edema

# Pulmonary vascular disease: Pulmonary
embolism, Arterio-venous malformation,
vasculitis, veno-occlusive disease







Dyspnea: Different Diagnosis

# Neuromuscular disease

# Cardiovascular disease: low cardiac output
( CHF ), right to left shunt, pulmonary
hypertension

#* Anemia

# Psychological problem: anxiety,
hyperventilation

# Other systemic conditions: sepsis, metabolic
acidosis.




History Taking

# Frequency

# Intensity

# Duration

#* Daily activity

# Predisposing factor
# Associated symptom
# Past History




History Taking: Associated symptom

# Cough

# Sputum: character
# Chest pain

* Fever

#* Strider




History Taking: Predisposing Factor

# \/Veather/Season
#* Posture

# Day and night

#* EXxercise




History Taking: Past HXx

# Occupation

#* Drug

#* Allergy

# Smoking

# Underlying disease




BEHAVIORAL CONSIDERATIONS

# Anxiety, anger, pain, and depression may be
associated with dyspnea intensity out of
proportion to the physiologic impairment.

# Increased ventilation associated with anxiety,
anger or pain may push an individual with a
limited pulmonary reserve at baseline closer
to his or her ventilatory limits and increase
respiratory discomfort for any given activity.




Physical Examination

# 1. Respiratory rate, blood pressure,
pulse rate, cyanosis, clubbing finger

# 2. Chest palpation, percussion,
auscultation ( crackle, wheeze, heart
murmur, S3 )

# 3. General appearance, peripheral
edema




Lab exam and Image

#* Pulse oximeter

#* ABG

# CxR

* EKG

# L_ung function test

#* \/entilation perfusion scan




Approach of Acute Dyspnea
DD of Acute Dyspnea

pulmonary non-pulmonary (cardiac)

*pulm edema *arrhythmias
*asthma/COPD *acute MI

i =4 = *myocardial ishemia
*pneumonia

*pneumothorax

Dx of exclusion: anxiety



Initial Management

# 1. Secure the airway
# 2. Oxygen therapy

# 3. Reduces ventilatory demand: bed
rest, anti-pyretics in febrile patient,
sedative agent in anxiety patient, pain-
Killer use.




Initial Management

# 4. Bronchodilator and/or steroid ( airway
disease )

# 0. Diuretics ( pulmonary edema )

#0. “ MONA “ therapy ( acute coronary
syndrome )

# /. Treat underlyling disease




Oxygen [herapy

# O2 canula ( FiO2 24-40% ): no work
when open mouth breathing

# \/enturi mask
# Aerosol mask

# Non-rebreathing mask ( FiO2 > 90% )




Mechanical Ventilation

# |[ndicated while respiratory failure
developed

*NIPPV ( BIPAP )

# [raditional MV via
endotracheal/tracheostomy tube




Approach to the Patient with
Chest pain




e Goal of evaluation:
1. determine the diagnosis
2. assess the safety of the iImmediate Mx

e Past medical history provides valuable
information for DDx




Causes of chest pain- cardiac

e Stable angina

e Rest or unstable angina
e Myocardial infarction

e Pericarditis

e Aortic stenosis

e Aortic dissection

e Pulmonary embolism

e Pulmonary hypertension




Causes of chest pain- noncardiac

e Pneumonia, pleurisy

e Pneumothorax

e Esophageal reflux

e Boerhaave's syndrome
e Peptic ulcer

e Gallbladder disease

e Musculoskeletal disorder
e Herpes zoster

e Anxiety states




Considerations in the assessment

1. Chest pain due to acute, ACS/ AMI, Aortic dissection
potential life- threatening Pulmonary embolism
condition? Pneumothorax

2. Chest pain due to chroniC  (aortic stenosis )
condition likely to lead t0 =] puimonary hypertension
serious complications?  Stable angina 4

3. Other acute condition ( Pericarditis R
need specific Tx? — | Pneumonia

\ Herpes zoster...

4. Other chronic condition...




Acute chest discomfort

e First assess respiratory & hemodynamic status
— |f compromised, stablize pt first
— |f emergent Mx not needed,
start taking Hx, PE, +/- Lab
always r/o potential life-threatening
conditions first




History

1 Onset ] Location / radiation
- sudden /acute - retrosternal
- gradual - to jaw, shoulder
- to back
] Duration L1 Qaulity
- 10-20min - sharp / burning
- > 30min - dull, pressure, squeezing
- prolonged - pleuritic
] Aggravating/ relieving factor ] associated symptoms
- exercise, cold - cold sweating
- position change - dyspnea

-SL NTG



Physical exam

_1 Blood pressure / pulsation, four limbs

] Auscultation

- diminished breathing sound / rales
- friction rub

- murmurs, S3, S4

] palpation

- tender point
- Murphy's sign / epigastric / RUQ tenderness




Lab tests

ECG
CXR

Cardiac markers: CK, CK-MB, Tnl

- singles negative value do not have high sensitivity for

AMI or predicting Cx -> should not discharge pt only
based on single negative result

] Chest CT
] Cardiac echo

L O L




Clinical features - AMI

] History
- Acute/ sudden onset; often > 30min

- Pressure / squeezing
- Retrosternal, radiate to jaw/ neck/ shoulder

3 PE:

- may be totally normal in AMI
- signs of HF: S3, S4, basal rales;
- signs of low cardiac output / perfusion

] Lab:

- ECG: ST elevation, new LBBB
- CK/ CK-MB/ Tnl




Clinical features — Pulm embolism

] History
- sudden onset
- substernal or region of pulm infarct
- pleuritic or angina-like
- pain may 1 if deep breathing
LA PE:
- friction rub over the region of pulm infarct
- signs of acute RV failure: BP | , JVE, P2 1
- signs of DVT: lower leg painful swelling
- signs of desaturation
L] Lab:
-ECG / CXR / Chest CT/ Lung scan




RV strain pattern:
VigR,vV2QS Vi-V4 T inversion




Clinical features — aortic dissection

] History
- sudden onset
- anterior of chest, radiate to back
- sharp, tearing pain

 PE:

- four limb pulsation / BP
- murmur of AR (involving aortic root)
- neurologic deficit
- signs of tamponade
1 Lab:
-CXR /Chest CT




HEMar




Clinical features — pneumothorax

] History
- sudden onset
- pleuritic pain
- lateral to side of pneumothorax
o =
- respiratory distress, desaturation
- hyperinflation, tympanic on percussion
- decreased breathing sound
- hypotension if tension pneumothorax
] Lab:
- CXR







Clinical features - Pericarditis

] History
- lasts many hours to days; may wax and wane
- sharp pain
- pain 1 if deep breathing / supine position
v if sitting up and leaning forward
L] PE:
- pericardial friction rub
- signs of tamponade if much fluid amount:
JVE, pulsus paradoxus, hypotension
] Lab:
-ECG -CXR
- Cardiac echo




| aVR V1 V4

I aVL V2 V5

I aVF V3 V6

PR segment depression

Change with time (4 stages)



~drdiac marker




INFECTIOUS DISEASES




Infectious Diseases#| & A 1+ R — 4k ?

Pathogen

B x RHL

Host ° . Environment




Basic Model of Infectious Diseases

Pool of
Sources

Exposure due to
Transmission
via vectors

r Susceptible |

Diagnosis —




Time-line of Infectious Diseases

Inoculum

Latent Infectiousness | R B.{& M 85 #A

Susceptible periOd ﬁ-f%ﬁ%']’i B’fy,ﬁﬁ BT ~4R
Host |

TEXPE ,

Incubation Clinical No clinical

period symptoms symptoms
Susceptible
Host

P )’?’ % j] % Avian Flu » SARS




Managing Infectious Diseases

= &2V susceptible host :
The concept of R,

* Blocking transmission

= Diagnosis
History, physical examination
Laboratory diagnosis

= Effective treatment:

Initiation of effective antimicrobial agents
Evaluation of the clinical response




Reducing Susceptible Hosts

= Community settings

ot A A (R R 5 TR 89 35 BURAT 1 5
—ETHEEEELTREMMN—ETES
BR % 89 3R F TR T A A M EGR B £ B

<1: AT HE T 4t 4

R = R FREM x*ﬂé; . 17 P
L LEE ﬁ%%i

PPE |
isolation Treatment
PEP




Il Reducing Susceptible Hosts

* Healthcare setting:

Removal of special risk factors

Invasive procedure and therapy

Catheterization
= CVCs, urinary catheter, draining tube, etc....

Immunuosuppressive agents
DM control

etc.
Standards of operations
Good nutrition
Prophylaxis




Blocking Transmissions

= Source control:
prions, virus, bacterial, fungus, parasite
Quarantine, isolation, disinfection

* Transmission blockade:

Airborne, droplet, contact, vector-borne
Social distance
Isolation precaution

Vector control:
* Dengue fever, malaria, etc...




Diagnosis

* History:

Symptoms, onset temple

Fever pattern:
Not a good indicator

Exposure history:
Travel, occupation, sexual exposure, pet, residential
Family history

Preexisting medical / surgical conditions

Both diseases and medication




Evaluation of Fever

» Cause of fever:
Infectious diseases
Environment factors
Air condition, heat stroke, hot light

Drug fever:

Antimicrobial agents, anti-convulsants

Endocrine diseases:

Adrenal insufficiency, hyperthyroidism




Evaluation of Fever

= Cause of fever (continued):

Neoplasm:
Hematology: leukemia, lymphoma
Solid tumor: RCC, HCC, central necrosis
Inflammatory diseases:
Rheumatology / autoimmune diseases

Pancreatitis, chemical induced inflammation

Miscellaneous




Physical & Laboratory
Examinations

. PE:
P 3R 3| B 7] 38

* Laboratory examination:
Hemogram with differential count

BCS, remember ALP/yGT, LDH

Blood cultures, body fluid/secretion cultures
PCR and rapid test (antigen based)

Sometimes CRP or procalcitonin

Helpful to differentiate bacterial infection from others




The Role of Physicians

* Sensitivity / specificity means:
Nothing when the disease prevalence is low
Low positive predictive value

* How to face?
P oost=P
Pfinar=P

* [sensitivity/(2-specificity)]
*P *P R P

prior_3

prior

prior_1 prior_2 prior_n

Rothman & Greenland. Modern Epidemiology




Hemogram and Differential Count

* Anemia:
Chronicill related

Hemolysis, especially acute infection

= WBC count:

Leukocytosis: common bacterial infection

Cytokine storm

Leukopenia: atypical bacterial, virus

Severe sepsis

Platelet count:
Thrombocytosis: chronic inflammation / diseases

Thrombocytopenia: atypical infection, but also severe sepsis

* Pancytopenia: Look out hemophagocytosis




New Marker for Bacterial
Infection

* Procalcitonin:
Prehormone of calcitonin
Secreted by C cell of thyroid while hypercalcemia

Also secreted by liver and mononuclear cells of
peripheral blood while stimulation of endotoxin and
sepsis-related cytokine

Secreted within 4 hours, peak at 8 hours

CID 2004;39:206-217




Image Studies

Plain film:
Sinus, CXR, KUB, etc...

CT scan
1
Bone and soft tissue

Nuclear medicine
Bone scan

Ga-67 whole body inflammatory scan




Biopsy and Tissue Cultures

The last step, but sometime it is the only
method to obtain right diagnosis

Earlier is better:

If too late:
Pathogens may not be easily found
Pathology become the final-common-pathway ones
Worse host condition to tolerate biopsy procedure

Well explanation
Dedicate management of the specimen




Usual Diagnosis

= Community settings:
Respiratory tract infection
Urinary tract infection
Skin and soft-tissue infection

Intra-abdominal infection

* Healthcare setting:
Bloodstream infection
Lower respiratory tract infection
Urinary tract infection
Surgical site infection




Princliples of Treatment

= Removal of infection focus

= Timely effective antimicrobial agents
Bactericidal v.s. bacteriostatic

Empirical therapy is therefore important

Local epidemiology

- Epidemiology of causative pathogen

- Epidemiology of drug susceptibilities
Definite therapy while the result of microbiologic
workup being available

Tolerability of host: adverse effects

Microenvironment and penetration




Treatment: Corticosteroid

* Only when poorly response to

Fluid resuscitation and vasopressor

No ACTH stimulation test: f~AE

= Not every kind of steroid

Hydrocortisone is preferred, avoid dexamethasone

Adding 50 pg/day fludrocortisone if not hydrocortisone

= Taper steroid when vasopressor no longer needed

Crit Care Med 2008 Vol. 36, No. 1



Healthy person with meningococcemia
‘ we= Elderly patient with malnutrition and diverticulitis
== Patient with diabetes, chronic renal failure, and pneumonia

SIRS

Hyperimmune

Normal
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CARS: Compensatory anti-
inflammatory response
syndrome

Hypoimmune

Death

T
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Epidemiology of Causative Pathogens

CAP (1): Lauderdale TL, et al. Resp Med 2005;99:1079-86

Table 2 Etiologic agents of 168 adult community acquired pneumonia patients requiring hospitalization in

Taivwan.

Etiologic agent

Streptococcus pneumoniae
Haemophilus influenzoe
Staphylococcus aureus
Beta-Streptococci

Gram-negative bacilli
Klebsiella pneumonioe
Escherichia coli

Mycoplasma pneumoniae

Chlamydia pneumonioe

Legionella pneumophila

Influenza A virus

Respiratory syncytial virus

Adenovirus

Parainfluenza virus

Mycobacteria tuberculosis

Total no. of patients (%)

"Walues for mixed infections aré included for each of the infecting organiums

Diagnostic category, No. (X)°

Definite

12 (7.1)
2(1.2)
1(1.8)
2 (1.2)

5 1(3.00
1(1.8)
24 (14.3)
12 (7.1)
2 (1.2)
11 (6.5)
£ (1.2)
2 11.2)
Z(1.2)
Z2(1.2)

73 (43.2)

Probable

28 (16.1)
6 (3.6)
0

0

36 (21.4)

Total

40 (23.8)
B i4.8)
3 (1.8)
2(1.2)

B i4.8)
3 (1.8)
24 [14.3)
12 (7.1}
2 (1.2)
11 (6.3)
£ (1.2)
2 1.2}
£ {1.2)
Z(1.2)

9 (58.9)

Due 1o the PrEbEncE al midtiple organiams in some patients, the total miEmibeer of patents 5 Wwesr Chan [he Sum Of palients

for sach agent.

Diagraritic category not avallable for specific pathogen




I Etiology of CAP (2):

Yen MY, et al. ] Formos Med Assoc 2085;184:724-36

ooocus  Mycoplasma Chilamydia H. Infuone &
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Etiology of Community UTI

Lau SM, Peng MY, Chang FY. JMII 2004;37:185-91.




| Etiology of Complicated IAI

IAl, SMART Study, Asia-Pacific area

E. coli

Klebsiella spp.

Enterobacteriaceae
82% (983/1198)

P. aeruginosa

Total 1198 isolates from 1082 patients
Enterobacter spp. Asia 928 isolates from 849 patients
Oceania 270 isolates from 233 patients

Others

% of isolates

Int J Antimicrob Agents 2007;30:129-33




Bloodstream Infection, NTUH
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|  Respiratory Tract Infection,
NTUH
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Nosocomial Infections Surveillance, NTUH, 2007 v.s. 2013



I Etiology of Nosocomial UTI

Nosocomial Infections Surveillance, NTUH, 2007 v.s. 2013




I Etiology of Nosocomial SSI

Nosocomial Infections Surveillance, NTUH, 2007 v.s. 2013




Drug Susceptibility Tests

= Why we need?

Using in vitro data to predict in vivo effectiveness
* Methods:
Disk diffusion method: most common used

Minimum inhibitory concentration (MIC):
Agar dilution method
Broth (micro- or macro) dilution method
E-test

Detection of enzymes or genes for resistance

Serum bactericidal test (SBT)




Purpose of Susceptibility Test

Host with endocarditis, |

lest Normal host meningitis or
immunodeficiency

Disk diffusion
Susceptible (FO) Excellent Fair
Resistant (UFO) Fair, except UTI Excellent
MIC
Susceptible (FO) Excellent Fair
Resistant (UFO) Fair Excellent

FO, favorable outcome; UFO, unfavorable outcome




Disk Diffusion (Kirby-Bauer) Method




Disk Diffusion (Kirby-Bauer) Method

* Finally, based on correlation with MIC
S(usceptible): predict >85% clinical success
R(esistant): predict < 60% clinical success

|(ntermediate): betweenS & R

* Only some bacteria have definitive interpretive

standards




Minimum Inhibitory Concentration

* Not routinely available at any clinical

laboratory

* E-test method is more easy to perform but
more expensive

* Should be ordered only by ID specialists

* For deep seated infection:

Osteomyelitis, infective endocarditis, meningitis

* Not more than three agents in every request

- — —— T - — - - -



Serum Bactericidal Test

* More like in vivo environment:

Serum resistance to microorganism: humeral
factors

* Both peak and trough time-points are checked

* |ndication:
Infective endocarditis
Osteomyelitis
Meningitis
Other deep seated infections suggest by ID
specialists




Interpretation of SBT Results

Peak titer Trough titer Interpretation

1:2 1.2
14 ~1:16 1:4 Intermediate

> 1:32 >1:8 Adequate




Local Epidemiology of Drug
Susceptibility

" S. aureus

For methicillin susceptible ones:

Resistant to penicillin

For methicillin resistant ones:
m5T239 S5Tgg

100 T
50 I
‘ ,_. — — — — _. — — — — — —
0O T T | T T | T T . T lfr

Clin Ery Tet Bak Cip Gen Rif Van Lin Dap Tig




| Local Epidemiology of Drug
Susceptibility

» Streptococcus pyogenes (Group A):

Still susceptible to nature penicillin

Look out the resistance to erythromycin

20
V’ 8.6 4 s




Local Epidemiology of Drug
Susceptibility

» Streptococcus pneumoniae PCN mEry = CTX
100
80
60 1
40
20

0 . .

G?,ﬁ;‘ %b-rﬂa'”’% - ﬁpﬂ 4 é&ﬁ ’ E&{ﬁ'}h G&w‘f ﬁﬁf‘-"” P ®

~ 9 o oy o v 1

EAC
Data from TSAR I, I, IV, & V

Hsueh PR, et al. J Clin Microbiol 1999;37:8697-901;

Fung CP, et al. J Antimicrob Chemother 2000;45:49-55;

Hsueh PR, et al. Antimicrob Agents Chemother 2000;44:1342-5
Siu LK, et al. Microb Drug Resist 2002:8:201-8.




Local Epidemiology of Drug
Susceptibility
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S. pneumoniae
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Levofloxacin-R %
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Antimicrobial Susceptibility of
Health Care-Associated Strains of Staphylococcus

aureus
o NTUH, 1981-2013
100 -
80 - ~— oxacillin
~ erythromycin
60 - = gentamicin
-~ clindamycin
40 - minocycline
~=vancomyecin
fucidic acid
20 -
0 .0 B B Bl 80 Rl 88 N R BNl R Bl

1981 84 87 90 93 96 99 02 05 08 11




Antimicrobial Susceptibility of
Health Care-Associated Strains of Enterococcus

sSpp.

%, NTUH, 1981-2013

100 -

80 - tetracycline
——gentamicin(hi)
~— penicillin

60 - ~— ampicillin
~—vancomycin

40 - ~— ciprofloxacin

20 -

0 L )3 JU A e [ 1 DOt el Q) N e temet vmn PO DONSY [EEM Pt med P P)OMR PR e e jmm jomt (e MR POt B e pee emmt

1981 84 87 90 93 9 99 02 05 08 11




Antimicrobial Susceptibility of
Health Care-Associated Strains of E.coli
NTUH, 1981-2013

%
B XTSASC N — ———<
N N
w\ ampicillin
80 - ~—**cefazolin
~ cefotaxime
NN cefmetazole
60 - - cefepime
~ gentamicin
~ amikacin
40 - ~— ciprofloxacin
~=*carbapenem
- TZP
20
5 o pom pot gt g e s e 2 s Do e mn e e D P S [ e e G pem [ D0T e men e e rew s

1981 84 87 90 93 9 99 02 05 08 11
* : carbapenem : 20064 & Aimipenem » 2006 % 4¢ 2 A ertapenem » 2011 4 4 3| 3k 4% B 20 #

** : cefazolin : 2011 eI R AW




Antimicrobial Susceptibility of
Health Care-Associated Strains of Klebsiella spp.

NTUH, 1981-2013
%o

100 -
/ \;\ \‘ ‘ —— ®cefazolin
80 - LAV AT ¥ - cefotaxime
f/\/w//\\?\ e
N v — cefepime
60 - / \/\//\ /\—\ - gentamicin
~ amikacin
~ ciproflioxacin
40 - A : ';;bapenem
20 - \
o RS SR TR, e e, . L S SR T . e e T S G UL TR SR AL R D R RS XL SRQL A

1981 84 87 90 93 9 99 02 05 08 11

* ! carbapenem : 20064 ¥ &imipenem - 2006 4 dc 2t Hertapenem » 2011 Fde kiR F 24 W
** . cefazolin : 2011 P IRIR R AP




Antimicrobial Susceptibility of
Health Care-Associated Strains of Pseudomonas

aeruginosa
NTUH, 1981-2013

100 -

~-gentamicin

~amikacin

= TIM

- TZP

~ceftazidime

~—aztreonam

~ciprofloxacin

- cefepime

===*carbapenem
levofloxacin

* ! carbapenem : 2004 i Ameropenem » 20055 4 B imipenem




Antimicrobial Susceptibility of

Health Care-Associated Strains of Acinetobacter

Spp.
- NTUH, 1986-2013
100 -
- ( AN
60 -
40 -
20 -
= o
0 v rrrTTTTTTTTT T T T T T T

1986 1989 1992 1995 1998 01 04 07 10

gentamicin
~amikacin
~TIM
~=TZP
~ ceftazidime
- cefepime
~-aztreonam
== meropenem
=== ciproloxacin
- levofloxacin




Collateral Damage due to TX:
Emergence of Resilstance

* Only using antimicrobial agents when needed
* De-escalating therapy
* Short course therapy

* Heterogeneity of antimicrobial agents




Evaluation of Treatment Response

Subjectively, more well-being:
Appetite, toxic feeling

Defervescence
Recovery of leukocytosis [ leukopenia

Improvement of local inflammation
Skin, U/A, CXR, etc...
Normalizing of CRP
Normalizing of other previous abnormal data




Update in Sepsis
Management-2015




Gram-positive

Specifi ¢ Cell wall components
Endotoxin (LPS) P onopsY extracellular products

Endo}helium Neutrophilis Monoci:ytes

0 e T

Oxygen radicalis Lipid mediators

Increased Complement
TF and PAI-1
v Chemotaxis lysosomal
Procoagulant iffect l enzymes
v \4
Microvascular occlusion Vascular instability
v

Coagutyfathy Fei!er Vasodilation CapilJary ]
Sepsis and multiple organ failure




Homeostasis Is Lost In Sepsis

Proinflammatory mediators
Endothelial injury

Tissue factor expression
Thrombin production

Increased PAI-1

A 0% . Increased TAFI
A Reduced Protein C
(endogenous

activated Protein C
omeostasis inhibits PAI-1)




Category of Sepsis Syndrome

- SEPSIS is defined as a documented or suspected
infection with two of the followings:
Systemic inflammatory response syndrome (SIRS)

— Fever or hypothermia
— Heart rate >90 /min

— Tachypnea

— Altered mental status
— Edema

— Organ dysfunction...

— Hyperglycemia

— Leukocytosis, leukopenia
or immature form 10%

— Lactate > 1 mmol/L

— Decrease Capillary refilling

— Elevation of CRP or
Procalcitonin




Category of Sepsis Syndrome (cont.)

» Severe sepsis

— Severe sepsis is defined as sepsis associated
with organ dysfunction, hypoperfusion,
hypotension

» Septic shock

— Acute circulatory failure as persistent arterial
hypotension (SBP <90 mmHg, MAP <70, or a
reduction in SBP of >40 mm Hg from baseline)
despite fluid resuscitation




Infection — Severe Sepsis

Increasing inflammation

: SIRS plus .
Hi_gh ris:k Infection : P Septic shock
of infection infection
Prophylactic Antibiotics, Coagulation Anti-inflammatory
Antibiotics, antitoxins Inhibitors Cytokines,
Immune stimulants antioxidants Inflammatory

Cytokine antagonists




BACTEREMIA

INFECTION SEPSIS

FUNGEMIA

PARASITEMIA

VIREMIA
OTHER

PAllﬂngR
AHTIS




Time is life-saving In sepsis management
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31-90 >90 0-120 >120
Intervention Time in Minutes (Median)

Time to 2 Liters Fluid Administration* . Time to Shock Alert***
. Time to Central Line** . Time to Antibiotic Administration****

Sebat at al. Crit Care Med_2007:35:.2568




Surviving Sepsis Campaign
(SSC) Guidelines for
Management of Severe
Sepsis and Septic Shock

Goal: To reduce the mortality of
severe sepsis/septic shock by
25% in 2009

Revised in 2007
Published in Jan, 2008
Published in Feb, 2013

Dellinger PR, Levy MM, et al.

Surviving Sepsis Campaign International
Guideling 2012

Crit Care Med 2013 Feb;41(2):580
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Surviving Sepsis Campaign

» Sepsis resuscitation bundle (< 6hrs)
» Sepsis management bundle (6~24 hrs)

hitp://www.survivingsepsis.org/




SSC Resuscitation Bundles,
revised, May 2015

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 4mmol/L

TO BE COMPLETED WITHIN 6 HOURS:

5) Apply vasopressors (for hypotension that does not respond to initial
fluid resuscitation) to maintain a mean arterial pressure (MAP) 2 65
mm Hg .

6) In the event of persistent hypotension after management %’r

¢ re-assess volume status and tissue perfusion by either two
(CVP, ScvO2, echocardiography, Passive leg raising test for fluid
responsiveness)

7) Re-assess lactate, if initial elevated




Sepsis Management Bundle
- within 24 hrs of sepsis onset

» Low dose steroid for septic shock
» Glucose control maintained <180 mg/dl

* Lung protective strategy for mechanical
ventilation




SCC 2013 -
Diagnosis and Antimicrobial
Therapy




Diagnosis

» Cultures before abx if no significant delay
(> 45 mins) in the start of abx (1C).

» At least 2x blood cultures (both aerobic and
anaerobic bottles) with at least 1 drawn
percutaneously and 1 drawn through each
vascular access device, unless the device
Inserted <48 hrs (10).




Antimicrobial Therapy

- Effective therapy ASAP, but no more than
within 1hr of recognition of septic shock (1B)
and severe sepsis without shock (1C)

* Initial one or more drugs that have activity
against all likely pathogens (1B)

- Reassess dally for potential de-escalation (1B)

» Low procalcitonin level to assist in the
discontinuation of empiric abx (2C)




SCC 2013 -
Initial Resuscitation and
Infection Issues




Oxygen transport and utilization

Arterial oxygen
content (Sa0,)

Central venous oxygen

content (ScvO,)
head and upper extremities

content (5v0O,)

/ Oxygen \\ Oxygen

Venous oxygen

loading loading
/ \

‘\ y i

Oxygen extraction —— Oxygen

§ Hemoglobin

é} §§ Oxygen delivery
Tissue

demand




Interpretation of ScvO,

ScvO2 > 75%

79% > ScvO2 > 50%

90% > ScvO2 >30%

30% > ScvO2 > 25%
Scv02 < 25%

Normal extraction
O2 supply > demand
Compensatory extraction

Increasing O2 demand or
decreasing O2 supply

Exhaustion of extraction

Beginning of lactic acidosis,
02 supply < O2 demand

Severe |lactic acidosis
Cellular death




SIRS criteria and Rivers, NEJM 2001
Systolic BP <90 mm Hg

or lactate >4 mmol/liter

| Early goal-directed |
EGDT

. 500-ml bolus of
: crystalloid
every 30 minutes

Goals
achieved

‘ > T0%

Dobutamine * 8~12mmHg < A [roeneenen- |
2.5 1 g/kg/min,
' 2.5 pg/kg/min

'E“Ewmmi“uleﬁ E................... e
e rremrssssnsnnnnnnneseccedn VASOPressors

___________ =

»> B85 mm Hg =

. gvePRBC ..
- until Het > 30% !

* Decrease dose if

MAP < 65 mm Hg or

Goals heart rate = 120/min
achieved e e e e mm e e e N




Early Goal-Directed Therapy (EGDT)

28-day Mortality

60 -

49.2%
30 - / P=0.01*

40 -

33.3%

30 -

20 -

10 -

0

Standard Therapy | EGDT
n=133 n=130

*Key difference was in sudden CV collapse, not MODS
River E. N Enel J Med 2001:345:1368.




Initial Resuscitation

. Go on EGDT (1C)

—Rivers et al. |15.9% absolute reduction in 28-day
mortality rate.

— H [H f& Hm S 8= 5 2010. 17.7% absolute
reduction in 28-day mortality rate.

— A large number of observation studies.




Early lactate clearance

%) Lactate clearance within 6 h
60 r

Lactate Clearance <10%

Lactate Clearance >10%

50 |
40 |

30 |

20 |
10
0

Survivor Non-survivor

Probability of Survival

(Nguyen et al. Crit Care Med 2004,;32:1637)




Initial Resuscitation

* For pts with lactate elevation, target lactate
normalization (2C)

» Early quantitative resuscitation based on

lactate clearance (/> 10%) non-inferior to
target ScvO2> 70%.

Jones AE, JAMA 2010.




Fluid Therapy

» Crystalloid as the initial fluid of choice (1B)
crysiaiigic-=-caiiolid

+ Avoid hydroxyethyl starches (HES) for fluid
resuscitation of severe sepsis and septic shock (1B)

- Albumin when require substantial amounts of
crystalloid (2C)

- |nitial fluid challenge in pts with septic shock with
minimum 30ml/kg of crystalloids (1C)

1000ml crystalicia ci-300-500ml colloid




Therapeutic goals of volume
support in critically ill patients

- PCWP

« CVP

* Hemoglobin
* Albumin

- DO,

12-15 mmHg
8-12 mmHg
8 g/dl
2.9 g/dl

450-600 ml/min/m?




CVP/PAQOP level dose not reflect the
actual preload condition

. A\

PCWP = P, #P,, # P,y #LVEDV = Preload




CVP/PAOQOP level dose not reflect the
actual cardiovascular response

Left ventricular
compliance varies in
different patient
conditions

8 20 22 24 26

PCWP (mmHg)

Marr et al. Shock, 2004;21:300



Passive leg raising for fluid responsiveness




SCC 2013 -
Hemodynamic Support and
Adjuvant Therapy




Vasopressin or Norepinephrine

VASST (Vasopressin And Septic Shock Trial)

» (78 septic shock

« Vasopressin = NE in
28d and 90d mortality

— Lower 90d mortality of
VP group in less
severe septic shock

n
2
<
3
%]
-
o
&
-
g

0 0 S0
Days since Initiation of the Study Drug

No. at Risk
Vasopressi
Norepinephrine

(Russell et al. N Engl J Med 2008;358:877)



Vasopressors

» Target MAP 65mmHg (1C)
* Norepinephrine as the first choice (1B)

» Epinephrine add to and potentially substituted for
norepinephrine (2B)

» Vasopressin 0.03 U/min can be added to NE (UG,
VASST trial)

» Low dose vasopressin not recommended as the
single initial vasopressors (UG)
« Dopamine as alternative agent, only when
1) low risk of tachyarrhythmias and
2) Absolute or relative bradycardia (2C)




Stress, Cytokines HPA axis during stress response

Hypothalmus

@ Pationts with sovere sopsis

0 Pationts with multiple trauma
a Normal subjects

Corticotropin
N
‘ Acliret;al ‘ —p T Cortisol
Gianics | CS-binding

globulm
Jational Taiwan University Hospital T Local CS activation

Serum Cortisol (ug/dl)




Cortisol Level and Sepsis Mortality

—&— Cortisol group 1 MOrning COftiSOl |EV8|

Cortisol group 2

o Continal ok Group 1: <345 nmol/L
Group 2: 345~552 nmol/L
Group 3: 992~1242 nmol/L
Group 4: 21242 nmol/L

p—
E
™
=
c
=
W

20 40 60 80
Days after admission

(Sam S et al. Clin Endocrinol 2004.:60:29)



Prognostic classification in septic shock
based on cortisol levels and
cortisol response to corticotropin

Baseline cortisol A max 28 d mortality
level (ug/dL) (ng/dL) (%)
Good < 34 > 9 26
Intermediate <34 <9 67
> 34 > 9
Poor > 34 <9 82

(Annane et al. JAMA 2000;283:1038)



Low Dose Steroids and Septic Shock

« Relative adrenal insufficiency: Amax < 9 ug/dL, 30-60 min after test

Patients with Relative Adrenal Patients Without Relative Adrenal
Insufficiency (ACTH Test Non- Insufficiency (ACTH Test
responders) (77%) Responders) (23%)
1[H]n,|"rn .
P=0.04 P=0.96
ﬂﬂn;"rn .
63% 61%
53% 60% - 53%

4'“"1"":1 n

2
£
Q
=
3
i
&

20% -

0% -

m Low-dose Steroids m Placebo
Annane et al. JAMA 2002:288:862)




Corticosteroid of Septic Shock
(CORTICUS) study

« The largest RCT (n=499) of steroid in pts with septic shock

» Hydrocortisone did not improve survival or reversal shock
(but hasten the reversal of shock in patients whose shock

was reversed)

A No Response to Corticotropin
100 %

B Response to Corticotropin

1009wy
78}

\
g

Probability of Survival (%)

Probability of Survival (%)

(Sprung et al. N Engl J Med 2008;358:111)



Corticosteroids

- NOT use if adequate fluid resuscitation and
vasopressor therapay are able to store
hemodynamic stability. If not achievable
— Iv hydrocortisone at a dose of 200 mg/day (2C)

* Not using ACTH stimulation test (2B)

» Tapered when vaso%ressors no longer required (not
abrupt cessation

+ Not use in the absence of shock (1D)

- When given, use continuous infusion (2D)
— Better glucose control




The Role of Intensive
Insulin Therapy In the ICU

100- Surgical ICU — MICU>=3 days
96
= _ Intensive treatment . 80 Intensive treatment
= o e ]
o _ P=0.01 = 607
E Conventional treatment E 40- —
- 34: v Conventional treatment
: 20"
80 '
G Ll I 1 1 L n- - , : I :
0 50 100 150 200 250 0 100 200 300 400 500
Days after admission Days after admission

Berghe G, et al. N Engl J Med 2001;345:1359-67
Berghe G, et al. N Engl J Med 20006;354:449-61




Intensive versus Conventional Glucose

Control in Critically Il Patients
The NICE-SUGAR Study Investigators™

+ 6104 patients (randomization), 3054 with intensive
(blood sugar 80-108) , 3050 with conventional

control (BG £180)

« 27.5 % mortality in intensive and 24.9% in
conventional (odds ratio for intensive control, 1.14;
95% C.1, 1.02 t01.28; P = 0.02).

« Severe hypoglycemia in intensive (6.8% vs 0.5%)

+ Treatment effect: no difference in surgical and
medical ICU

Finfer S, et al. N Engl J Med 2009,360:1283-97



Glucose Control

* Protocolized approach when blood glucose >
180 mg/dL. Goal £180mg/dL rather than
110 mg/dL (NICE-SUGAR trial) (1A)

* Blood glucose be monitored g1-2h until
glucose values and insulin infusion rates

stable, then q4h thereafter (1C)




Lung Protective Ventilation
ARDSnet Mechanical Ventilation Protocol

% Mortality

6 mlkg 12 mlkg
(The ARDS Network. N Engl J Med 2000;342:1301)




Mechanical Ventilation

Target 6mL/kg PBW in pts with sepsis-induced ARDS (1A, vs.
12mL/kg)

Plateau pressure be measured, be < 30 cmH20 (1B)
PEEP to avoid atelectotrauma (1B)

Higher rather than lower PEEP (2C)

Recruitment (2C)

Prone in sepsis-induced ARDS with P/F<100 (2B)
Head of the bed elevated 30-45" (1B)

NIV in sepsis-induced ARDS (2B)

Weaning protocol, SBT (1A)

Against routine use of the PAC (1A)

Conservative fluid strategy (1C)

In the absence of bronchospasm, not using 2-agonist for tx of
sepsis-induced ARDS(1B)




SCC 2013 -
Support I'herapy of Severe
Sepsis




Blood Products

» RBC transfusion only when Hb <7g/dL to target 7-9 g/dL (1B)
except

— Myocardial ischemia

— Severe hypoxemia

— Acute hemorrhage

— Ischemic heart disease

- EGDT

+ Not using EPO for severe-sepsis-related anemia (1B)

* Not using FFP to correct caa%ulopathy without bleeding or
planned invasive procedure (2D

S \\[o] uksmg antithrombin for the tx of severe sepsis and septic
shoc

* In severe sepsis, PLT transfusion when (2D)
— <10k (absence of bleeding)
— <20k (significant risk of bleeding)

— 250k (active bleeding, surgery, or invasive procedure)




Sedation, Analgesia, NMBA

« Minimize continuous or intermittent sedation (1B)
— |MV duration, |ICU length of stay

- NMBAs be avoided in septic pts without ARDS
due to prolonged neuromuscular blockage
following discontinuation. If must be maintained—
Intermittent bolus as required or continuous
iInfusion with train-of-four monitoring. (1C)

» Short course NMBA (<48hrs) (2C)




Prophylaxis

* VTE pharmacoprophylaxis (1B)
» Mechanical prophylaxis for DVT (2C)

» Stress ulcer prophylaxis for pts with severe
sepsis/septic shock with bleeding risk factors (1B)

— PPl rather than H2RA (2D) Risk factors:

—No risk factors— no prophylaxis (2B) ;: ﬁci“l;f“:"y

3. Possibly
hypotension




Nutrition

* Oral or enteral feeding as tolerated rather
than IV glucose or complete fasting within
48hrs (2C)

» Avoid mandatory full caloric feeding in the
1st wk, but rather low dose feeding (~500
Kcal/day), advancing only as tolerated (2B)

* |V glucose + enteral nutrition better than TPN
in 1t wk (2B)




Setting Goal of Care

» Discuss goals of care and prognosis with
patients and families (1B).

* Incorporate goals of care into treatment and
end-of-life care planning, utilizing palliative
care principles where appropriate (1B).

» Address goals of care as early as feasible,
but no later than within 72 hours of ICU
admission (2C).




Compliance with bundle elements

Initial Quarter Final Quarter ~ p Value Compared Remaining Quarters  p Value Compared
Achieved, % Achieved, %° With [nitial Achieved, % With Initial
[nitial care bundle (first 6 hrs of

presentation|
Measure lactate 6L.0 18.7 <0001 12.5 <0001
Blood cultures before 64.5 18.3 <000} 16.3 < 00]

antibiotics
Broad-spectrum antibiotics 604 67.9 0002 67.0 < 00]
Fluids and vasopressors 5.8 17.0 <000} 7.1 < 00]
CVP >8 mm Hyg 26.3 38.0 <0001 33.9 <.0001
Sevo, >10% 13.3 4.3 <0001 AN < 0001
All resuscitative measures 10.9 21.5 <0001 211 <.000]

e Compliance with each bundle element increased over time.
e Compliance with ALL elements increase over time, but

remained low.

Levy MM et al. CCM 38(2):367-374, February 2010.



the NEW ENGLAND
]OURNAL of MEDICINE

MAY 1, 2014

A Randomized Trial of Protocol-Based Care for Early Septic Shock

e Protocol-based EGDT (Mortality,21%, 92/439)

e Protocol-based standard therapy (18.2%, 81/445)
» not necessarily required CVC, inotropes

e Usual care (18.9%, 86/456)




ProCESS Trial: Primary Outcome

Protocol-based EGDT — Protocol-based Usual care
standard therapy

504
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)
e 30-
=
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Comparisons among recent RCTs for EGDT

RCT

Country, No. of hospital
No. of patient (EGDT/UC)
ED stay to random, hrs

APACHE I
Lactates

IV fluid, mL
in first 6 hrs

CVC, %
Antibiotics, %
hospital mortality

60d,
By 90 d, %

EGDT
uc

EGDT
uc

EGDT
uc

EGDT
uc

EGDT
uc

EGDT
uc

EGDT
uc

Rivers, 2001 | ProCESS 2014 | ARISE 2014 | ProMISe 2015

USA, 1
130/133
1.9 1:(

214
204

et
6.9

4981
3499

100
100

86.3
924

44 .3
56.9

USA, 31
439/456
3

20.8
20.7

4.8
4.9

5059
4362

93.6
57.9

97.5
96.9

21.0
18.9

31.9
33.7

ANZ, 51
793/798
2.8

15.4
15.8

4.4
4.2

4479
4304

90.0
61.9

100
100

14.5
15.7

18.6
18.8

UK, 56
625/626
2.5

18.7
18.0

vation alwan University

HOSDItA!



Appraisal of Current RCTs In Sepsis
- ProCESS, ARISE, ProMISe

» Use of ScvO2 measurement and targeting
therapies are not mandated

o Lower mortality rate, only applying in
academic center
e Better performance of usual care arm

> each of these institutions were systematically
changed by the SCC over a decade




Closing Remarks

® Definition of sepsis syndrome
® Early recognition of sepsis and prompt intervention
® Aggressive therapy with fluid resuscitation timely

* Treatment of sepsis targeting on the
pathophysiologic mechanisms

® Bundle care with favorable outcomes
® Evolving evidenced based medicine




Take Home Message.,i A
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Evidence-base: please thinking external validity
No existing evidence: please thinking
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Thanks for Your Attentions!




A 60-year-old Man with
Progressive Dyspnea for Days




Q1: How do you approach a patient
with dyspnea?

(History; Physical examination)




Analysis the symptom: LQQOPERA

* |ocation
* Quality

* Quantity/time course

— Duration
— Intermittent / persistent

* Onset mode
— Hyperacute, acute, subacute, chronic

* Precipitation factors
— Orthopnea; exertional

* Exaggerating factors
* Relieving factors
* Accompanying symptoms
— Fever, cough, sputum, dizziness/headache




Systemic Approach

ntegument (skin, hair and nails) (INT)
HEENT (HT)

Respiratory (RS)

Cardiovascular (CV)

Gastrointestinal (Gl)

Genitourinary (GU)
Metabolic/endocrine (ME)
Hematologic (HE)

L 00 NOUL A WDdDR

. Neuropsychiatry (NP)
10. Musculoskeletal (MS)




2013/11

2013/11/15

Present illness

Progressive dyspnea for 2 weeks
— exertional (+), no orthopnea
— Intermittent low grade fever

Mild back pain

High fever 39.1~39.8C
Fatigue and malaise

Dry cough and progressive dyspnea for
days = ER




Past History

e Occupation: TF Tk E
* Alcohol/betel nut/smoking: 0.5PPD for 30 years,
quitted for 3 years

» Allergy: Tazocin {Skin rash}

* Medication ADR: denied

* Travel history: denied

* Contact and cluster history: denied

* Admission history: For PPU

* Previous surgery: PPU s/p subtotal gastrectomy & B-l|




Family history

7O

O @8+0O O O O C
/ HEER

cancer




Physical examination

BH: 172 cm, BW: 55kg, BMI: 18.6
Appearance: ill-looking appearance
Consciousness: clear and alert, E4V5M6
T/P/R:39.8/152/22, BP: 151/97 mmHg
Sp02: 95% at ambient air

HEENT:

— Conjunctiva: mild pale, sclera: anicteric
— Pupil: isocoric, 2.5mm/2.5mm, Light reflex:+/+, EOM: full
— No injected throat, no oral ulcer/thrush

Neck: Supple, goiter(-), carotid bruit(-), LAP(-) JVE(-)
Chest: Symmetric expansion, no crackles or wheeze
Heart: Regular heart beat, no murmur




Physical examination

 Abdomen: Flat, soft, Superficial vein
engorgement(-) tenderness(-), Rebound
tenderness(-) Bruit(-), Bowel sound: normo-active
Liver: impalpable Spleen: impalpable

e Back: CV angle knocking tenderness(-)
* Extremity: Warm, pitting edema(-), clubbing(-)

» Skin: Petechiae(-), ecchymoses(-), wound(-),
telangiectasia on hands and feet(-)

* Llymphadenopathy: Axilla (-) , Inguinal (-)
* Peripheral pulse: all intact




Neurological examination

* QOrientation: to person, to place, to time
 Language and speech: Intact
* Cranial nerves: intact
* Motor
Muscle tone: spasticity (-), rigidity (-)
Muscle atrophy: (-)
Babinski sign -/ -, Clonus -/-
 DTR: four limbs 2+
* Sensory system: intact
* Vestibular system and coordination: not performed
* Gait: no deviation

 Autonomic function:
— Urinary incontinence(-), stool incontinence(-




Q2:
Systemic
Approach
to this
CXR
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Q4-1: What lab study is crucial
for this patient?




Laboratory studies(2013/11/15)

ABG

5| 0a || wa

* Q4-2: Please interpret this ABG




v/Q Diffusion
Mismatch




Under room air / sea level,
A-a gradient = 150 - (1.25 x PaCO2) - PaO2 = 31

Normal Gradient Estimate = (Age/4) + 4= 19

Sp02 improved under N/C = V-Q mismatch




Laboratory studies(2013/11/15)

CBC




Laboratory studies(2013/11/15)

BCS
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Laboratory studies(2013/11/15)

Urinalysis

| | mgidL | mg/dL | mg/dL | mg/dL | mg/dL | mg/dL
1025 60 70019 | - | - | - | - | 20

'RBC. WBC Epith Cast Crystal Nit. Bac Color Turbid
MPF | HPF | MPF|MPF| | | | |

10-20 Yellow
(2+)




Q5:Tentative Diagnosis?




Problem List

* Miliary pulmonary lesion
— Suspected miliary TB
— Ruled out miliary carcinomatosis

* Chronic respiratory alkalosis with hypoxemia




Problem List

* Miliary pulmonary lesion
— Suspected miliary TB
— Ruled out miliary carcinomatosis

* Chronic respiratory alkalosis with hypoxemia

- Negative pressure isolation

Later, sputum AFS: 3+
Start HERZ




However...

* Bilateral lower extremities paraplegia
* Sensory loss, urine incontinence

 Q6: What is your impression and management?




Chest non-contrast CT (2013/11/15)
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T-L Spine MRI (2013/11/18)

L

i

» Infectious spondylodiskitis at T4-
T6 levels

*» T5-T6 pathological compression
HERUES

» Paraspinal abscesses
Extensive epidural phlegmons

Cord compression and edema

—> Steroids
-=> Consult for surgery




Even worse...

* Progressive dyspnea

e 02 demand
Increased to mask
10L/ 98%

[ e | g |
IR

* Q7: What is your
impression and
management?




Q8: When do you need to
intubate a patient?




Endotracheal Intubation

To protect airway

To maintain oxygenation

Do not rely only on ABG

To maintain ventilation

Anticipated need for intubation



Final diagnosis

1. Disseminated tuberculosis

2. Infectious spondylodiskitis at T4-T6 levels
with pathological compression fractures at T5
and T6, and with paraspinal abscesses,
causing cord compression, suspected
tuberculosis of the spine

3. Healthcare-associated pneumonia, status
post endotracheal tube with mechanical

ventilator(2013/11/18-)




