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ACUTE RHINOPHARYNGITIS

By: As®. Prof NY Chanty, ProfCHAN Saiin, Asso. Prof SAINT $a Dr CHHAR Bunpal Dr TANN
Bunly,Dr CHHORN Sotheary, ProANN Mich

l. DEFINITI ON

Therhinitis or rhinopharyngtis is e common cdd, aminor viral infection that
frequently affects young chidren kut a'soaduts. Itcan be recognized by itsinflammation
of thenose (blakednose, runny nosend throat(pan andirritation), sanetimes
headaches an/or a little fever.

Il. EPIDEMI OLOGY
2.1- Viruses (40%)
- Mainly rhinovirus,adenovrus, Influenza A and B
- Adenovirus and é&rpes virusiower ircidernce, butmore seere epsodes.
2.2- Bacteria (30%)
- Mainly group A béa-hemolytic stregococcus (GABHS, dsocalled S.pyogeres)
- More rarely: Streptocaccusviridans, Mycoplasmapnaumoniae, Chamydia
pneumoniae, Hemophilus influerea.
2.3 Unknown orign (30%): no dtectable pathogen

[l ETIOL OGY

Theetiology of rhinopharyngtis is inthree factors:
- pahogernc organsms,
- envronmental irritants, and
- struduralfactors.

V. PATHOPHYSIOLOGY (SUMMARY)
Infection of the adenoids by a virus auses an infammatory reaction with atingle or even
burning send#on in the cavum, accompanied bymucoid, thenpurulent, secrebns.

Its direct (airborneflow) or indrect (hards) cortagousness expins its rgid spread.

V. DIAGNOSIS
1. Clinic
A- VIRAL INFECTION: Rhinopharyngtis presets theinflammatory syndromeof the
upperlevel of the pharynx cavum) with which resal camage is vaahly associted:
- Rhinorrhey, sneezig, nasabbstruction, feer, cough.
- These sgns can bassocated wih extra-respietory signs; aches, ngigia, headache.
- Clinical examination finds more orless gynifi cant inflammation of the plarynx,
rhinorrhea which canbe sermucous, purwnt or mucopuruént.
- Itis a kenign pahology, with spomaneously favorable evdutionin 7to 10 days in
the vast maority of cases.
- Thepurulent of rhinorrheaandthe existenceof a fever (within the nomal time
course for rimophayngitis) arenot synonymous wh bacterialinfecion or
superingction.
B- BACTERIAL SURINFECTION: As soon as thdactena super inéction occursif thereis
the sympoms persist beyondwaeek orthe chatacter of purulentmucopulent rmorrhea.



They aredominatedby ecute ottis meda (AOM) and sinugis
Thecommon ausadive germs areHaemophilus influenzae, Moraxella catarrhelis.

Treatmentis essetially local and oralantibiotic therapy is indicated.

VI.

VILI.

In prectice, clinical signs nay suggesbactrial superinéction as folows:

- respiitory diff iculty

- a feverthat persistanorethan 3 @dys, orappears kter after this peliod,

- the persigence, wihout anytendency towardsimproveament, of other symptoms
(cough, riinorrhea, nasalobstruction) mee than 10days,

- irritability, nightimeawalenings, ear pain,torrhes,

- digestve disorders (anaxia, vomiing, diarrhea) arash

2. Investigation

1- Biological examination:

Complete bood cauntis not necessaryebause of aute viral pharyngtis. The
presciption can begiven wherthere is suspion of aute pudlent pharyrgitis or
presewe of complicaions of orbial infection or oseomyelitis or baterial menngitis
or dertal origin.

2- Radological examination:

Standrd radographic examination is not reommended rodinely.

It canalso bejustified in theevent of failure of afirst antibiotic therapy andapgdied in
the ENT speialty.

DIFFERENTIAL DIAGNOSIS
Thedifferential diagnoses of rhinopdryngitis:
A dlergic rhinitis,

A vasomdaor rhinitis,

A intranasalforeign body, and

A sinustis.

MANAGEM ENT

1. Objectives

All patients must lenefit from synptomatic and diological treament if the causeés
bacterial.

APdient comfort
ASympomatic treatment
AEtiological treatment
AAvoid complication

2. Critical Sign

As soon as theacteria infection occursif thereis the gmptoms persisbeyond a week dhe
character of purlientmucopuent rhinorrea

They aredominatedby ecute ottis meda (AOM) and sinugis
Thecommon cusdive germs areHaemophilus influenzae, Moraxella catarrhalis.

Treatmentis essetmally local and oralantibiotic therapy is indicated.

In prectice, clinical signs nay suggesbactrial superinéction as folows:

A respietory difficulty

A afeverthat persistdbeyond 3 dys, or apears kter after this period,

A the persigence, wihout anytendency towardsimprovemert, of other symptoms

(cough, riinorrhey, nasalobstruction) bgond 10days,

A irritability, nightimeawalenings, ear pain,torrhes,



A digestve prdlems (anoexia, vomiing, diarrhea) askinrash
3. Mortality risk factor
Not mortdity risk
4. Outpatient Management
SYMPTOMATIC TREATMENT
In cases of uncoplicated rhinogharyngtis, treatment is essatially sympgomaic. A
minimal therapeutic dtitude: antipyretics (Acetaminophen (Raracetamol*) 1g 3times a dayf the
temperture > 38°C), wasling of the nasapassags (with physidogical serum0.9% 371 4
timestay), songtimes tretments premises, iwost ofen suficient.
Use of nonstroida anti-inflammatory drugs (NSADs) and sgtemic corticoseroids in
acute tinopharyngitis is not ecommended.

ANTIBIOTIC TREATMENT
Which antibiotic to choose whermntibiotic therapy is indicated?

A. Penicillins

Oral pericillin (ORACILLIN*) remains the treatment of first chace, due to its pioven
effectiveness, its narow spectrum, its low toxicity and itslow cost.Plus, andhis is a major
advantage. A treatment lastng 10days is neessaryin orderto achieve amaximum rde of
eradicaion of steptococci in the pharynx.

B. Alternatives

- Macrdides: Marolides (preéraldy erythromycin) can be usd in cases of pertillin allergy.
Theassodaation beéween emergernce of resistance and increasing consumpon of macrdides has
clearly been demonstraed.

- First and seond-generation cepralospain: clinical and micobiological responses are egu
(or even supeior) to those obtaiedwith pencillin. They can be usedn patientswho aredllergic
to penicillin but do nohavean immediate hypersenstivity readion.

5. First-line treatment
Table 1: Antibiotic recommendedand dosages

Place Antibiotic Adult dose
Firstchoice Phenoxynethylpenicillin 1Million IU x 3dayin 7-10 days
Clometocilline 500mg x 2/cay in 7-10 days
Secondchoice | Cefadroxil 500mg x 2/cay in 7-10 days
Amoxillin 500mg x 2 /chy or 1g x 2/cy
in 7-10 days
Third chace Erythromycinor neo-macrolide | 500mg x 2 /day in 7-10 days

6. Tr eatment adjustment No significant

7. Algorithm



ACUTE RHINOPHARYNGITIS

To reseach:

- Bacterial complication: acute otitis media,sinusitis
- Risk factor for bacerial complications*
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Figure 1: Acute nasopharyngis: attitudepractical

VIIl.  SPECIAL CASES

Thedifferertiation of respimtory distresssyndrame from influernzais causedby the virus of
AH1N1 and H5NJ1and COVID-19 somémes difficdt, but if apgarition of fever, cough and
dyspneait is necessarto transferto the emergency department.

IX. EVOLUTI ON AND PROGNOSIS

Normaly, rhinoplaryngitis is not seereand it can hea spataneously whethe patent stays
in bed for afew days, exceptbacteria infection onmortality subject.



X.

XI.

XIl.

COMPLICATI ONS

Thecomplicaton of rhinopharyngitis canprogresgo seveitty in:
A immunodepesson.
A history of reurrent AOM (morethan 3times in 6months) orthe pesenceof serousotitis

abrwnE

increasethe risk of occurrerce of AOM.

PREVENTION AND RECOMMENDATION
Patient Advice

In the type of mode of cortamination by air flow and hards; the patient must
therefore usethe normal protedive maskandwashtheir handsto avoid cortamination
to anyoneelse.

When the syndrome is presgilyou shoild not worry toomuch and sty in

bed,limit moving, if fever is preset) useparacetamol, because acute tinopharygitis
is the kenign forom and heal spontaeously.

REFERENCE

Recommanditionset Pratque:strategiesthémpettique, ler Edition: Octobre 2005
Guide petiquedes nedicamerts 23éEdiction: 2003

Respietory Medcine; 3é Ediction 2003

CURRENT Medcal Diagnosis and@reatment2011

10e Conérerce de Consensus en Bapeuique Antkinfectieuse- 19juin 1996,
Lyon : Les infectionsORL;Méd Mallnfect. 1997 ; 27, Sp&al : 33454



ACUTE SINUSITIS

Prof NY Chanty

DEFINITI ON
Sinustis is inflammation of one omore sinuses (raxillary, frontal, ethmoid and
sphenoid. Bwustis ismorecommonin childrenthanin adults, most &¢én of vra origin.

EPIDEMI OLOGY

It generly follows rhinitis or vral nasgharyngtis. Maxilary locations arethe
most canmon. Allergy, cystc fibrosis polyposis, diary dyskiresia, foeign body direct
nasaltrauma or brotraumacanaso be causes otate sinusits.

ETIOL OGY

Most sinus infetions are wal, and mly a snal propation develops a secorady
bactenal infection. Rhinoviruses, infuerea viruses, and gainfluerza vruses areghe
mostcommon cuses of sinuss.

PATHOPHYSIOLOGY (SUMMARY)

The nasal cavity and sinusesare lined by the sameciliated and pemeable
respitory mucosa. Nasopharyngis is a very common viral infection that often
affects the sinusnucosa, inaddition to the resal or plaryngeal mucosa.

The viral dtack on the espirgory epithelium which lines the nasatavity and
sinuses lads to amodification of the relationships béveen the resicent baceria
(pneumococcus, Haenophlus influereae, Branhamella catarrhalis) andthemucosaThe
disapparance ofmucociliary movement héps to pronote the adhesion of ba&teria and
their multiplicaton.

DIAGNOSIS
- Clinic

Thearguments inflammation may be causedby viruses bacteria, fungi, andallergens
Thediagnosis okinusttis requresthe preseme ether oftwo major factors or onemajor
plus two minor factors. Theliagnosic criteria are as fdlows:

. Major
A Purulerce on rasalexamination
A Nasalobstruction/blockage
A Nasaldischarg/purulence/discdored pogerior dranage
A Hyposmia/anosmia
A Fever
A Fadal pan/pressure
A Fadal congestion/fullness
Minor
A Ea pain/pressuréfullness
A Cough
A Dentl pain
A Faigue
A Halitosis
A Fever
A Headche

- Investigation
1- Biological examination
Complete bood cauntis not necessaryebause of aute viral sinustis. The
prescrption can begiven wherthere is suggion of aute pudlent sinusitis or
presewe of complicaions of orbia infection or oseomyelitis or baterial
meningitisor deral origin.



2- Radologica examination

Stanagrd radograghic examination is not reommended rodinely.

It canaso bejustified in the event of failure of afirst antibiotic therapy andapgdied
in the ENT specalty.

VI. DIFFERENTIAL DIAGNOSIS

Theclinical presetetions of seva disease proesses oveapwith the sympoms of recurrent
acute rhinosinusitis. Other dseases and cortobns that shouldbe rded outbefare making the
diagnosis iolude:

Allergc rhinosinusitis

Acuterhinosinusits

Chronicrhinosinusgtis with nasapayposs (CRSwNP)

Chronicrhinosinustis withoutnasalpolyposis(CRSsNP)

Subacte rhinosinustis

Viral rhinosinusits

Cerebrospnal fluid (CSF)rhinorrhea

Non-Invasivefungal rhinosinusis

Invasivefungalrhinosinustis

VIl.  MANAGEM ENT
a. Objectives
AReduction of min, snus drénageand improvenentof nasl vertilation.
APrevetion of infedious compications (irtraorkital or intracrarial suppuratns)
b. Critical Sign
Although rae, camplicatons of reurrent acute rhiinosintsitis indude butare not
limited to the following:
A Presefal cdlulitis
A Orbita celulitis
A Subperiostal absess
A
A

Bo Do Do o Do Po Do Do D

Orhital absess
Cawernous sinushrombosis
. Mortality risk factor
Acuteinvasivefungd sinustis carries amortality rate of upto 50%. Signs and syrtgms
include drk esclars onthe sepum, inferior andmiddle turbinates, anébr palate. In thelate
stages, sgns and synptoms of avernaus snus thranbosis and @nial neurothies argresemn
d. Outpatient Management
Consutation with anophthealmologist may be equired foradditional evauation and
manegementbf orbital complicaions.
5. First-line tr eatment
ANTIBIOTICS TOBE PRESCRIBED
Table 1: Indicationsand dosaes of reommended antibiotics

(9]

Antibiotics Dosage
Amoxicill in Acutemaxillary 1g x 3/cky
Clamoxyl®, Amoxicillin® sinustis andother | on 7-10 days oridy
forms ofsinustis
Acute maxillary - Acutemaxillary sirusitis:
Amoxicillin - clavulanic acid. sinustis and ¢her | 1g x 2/day
Augmenin®, Moxiclav® forms of shusitis | - other foms of sinugtis: 1g
x 3/day
on 710 days orly
C2G (Cefuroxme) | Adult sinustis 250mg x 2/chy (uptolgday)
Cepldosporns | ZINNAT® on 5days onldy
C3G Acutesinustis 200mg x 2/chy
(Cefpodoxme) on 5days orldy
ORELOX®




Fluorogunoones| levofloxacin Acutesinustis 500mg x I/day
(active on Leflox®, Tavanic® on 5days orldy
pneumococcus) Moxifloxacin 400mg x 1/cay

Avelox®, Moxige® On 5days ondy

* Change ofantibiotic can bedone orthe 4th day oftreatment ifhis condtion doesiotimprove
or thefever persiss.

6. Tr eatment adjustment

7. Algorithm
ACUTE ADULT SINUSITIS
v v
Maxillary sinugtis Frontal
1 1 1 sinustis
Clinical forms reqiring Presene of a or
artibiotic proplylaxis: patticular terrain: sphenoid
-acute suppuratie snustis -paient atrisk of or
viral -sinustis with dental diabetic complications, ethmoidal
context infection eldety,
-recurrentsinusitis immunommpromised
-alergic context
' ' '
For 3 days, Probabilistic antibiotic therapy for 10 days,
sympomatic treament modified onthe 4h dayif no clinical improvenent
alone:analgesc + + Symptomatic tr eatment: arelgesc + deongesant +
decongesant + artipyretic £ loca care £imagngif necessary
artipyretic £ local care
v v v v
No succes, No successthe Recurrerces (> 3 Passagé&o
acute 2nd ine epsodedn 6 months chroricity
suppurdéive artibiotic interspersed wh (absee ofcure
sinustis therapy epsodes otomplete on 12 weeks)
clinica recovery)
v

Cortinuation of
sympomatic treatment +
proballistic antibiotic

therapy for 10 days, v v v
modified onthe 4h day Spedalist opinion:
if no clinical resarches thecontributing facors, imaging,medcal,
improvementt imaging dertal and/or surgtal (endoscoft) treatment
if necessary

Figure 1: Therapeutic manegementof acute sinustis



VIIl.  SPECIAL CASES
ABacterial sinusitis of detal origin andor sinusttis with intracrarial complication require
hosptalization.
ACavernous sinus thmmbosis and/orecurrentsinustis ard/or chronicsinustis ard/or
dertal infection mustbetransfered to the spealist.

IX. EVOLUTI ON AND PROGNOSIS

Theprognosis for reurrentacute rhinosinusiis is generdy good. Mostpdients improve
with medical maragemert, including topical nasalsprays andral antibiotics. Paients raely
develop canplications requring hospialization forimmediate surgcal intervention or
intravenous anbiotics. Approprately sdected patients who undergo surgetypically
experience sympomatic relief andappreceble improvementin qudity of life.

X. COMPLICATI ONS
Although rae, camplicaions of reurrent acute rhinosinsitis indude butare not
limited to the following:
A Preseml cdlulitis
A Orhital cdlulitis
A Subperiostal absess
A Orbital absess
A Cawrnous sinushrombosis

XI. PREVENTION AND RECOMMENDATI ON
Cettain measures help redw therisk of contracting the dsease forthe firsttime, or again,
or of havng chrorc sinustis:
APreventcads by theusualmeans: washyour hands, avid dose contactwith pemle
with acold.
APreventllergies byexposing yourdéas ittle as possite to allergens (pts, pollen,
mites,etc.) and polluants thet usualy affect us.
AHave abdanced lifestyle in tems of stess, physidl activity, diet, etc.
AAvoid smoking or exposureto tobacco snoke, whth irritatesthesinuses.
Avoid using deongestarts inthe fam of nasalsprays (Drisan®, Otrivin®) for more than
3 days, as #y can leadto habitugéion andii éb o u nadabcongeston (which reappears when
you stop). Addibnally, in some pople, theyirritate the ddlicate nasalmucosa. Decongesits
taken oglly cause Bwer probems with the resalmucosa, it can have bahersane sideeffects
(worsenng of high Ibood pressure, faxample), beeause heir effectivenessis dispuéd.
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ACUTE AND CHRONIC DYSPNEA

Asso. Prb. SAINT Sy

DEFINITI ON

(0]
0

Acute Dyspnea:Sudden onseof difficult or laboredbreahing.
Chronic Dyspnea:Persisentdifficulty breathing overanextended period,
typicaly morethansix weeks.

EPIDEMI OLOGY

(o]

Acute Dyspnea:Commonly seenn emergercy setings dueo condtionslike
acute respiratory infedions, exacerdtions of chroic lung digase, orcardac
events.

Chronic Dyspnea: Prevaerce increasesvith ageandis oftenassotated with
condtionssuchaschronic obstructivgouimonarydiseas¢COPD), congestive
heart failure (CHF), andnterditial lung diseases.

ETIOL OGY

(o]

Acute Dyspnea:Causesindude pulmaary embolism, pnaimothorax,acute
asthma exacerbation, myocardial infarction, andacute heart failure.

Chronic Dyspnea:Can esultfrom COPD, CHF, intersitial lung disesese.g.,
idiopahic pulmonay fibrosis), obesy hypoveriilation synadome, or
neuranuscubr disaders.

PATHOPHYSIOLOGY

(o]

Acute Dyspnea:Typically invaves rgid changes in ling mechanics,
oxyger#tion, or pefusion dugo undelying acute conditions affectingthe
respitory or cardiovascuar systens.

Chronic Dyspnea:Invaves lorg-term structural changes in lung tssue girway
inflammation, impaired ggs exclange, omredwced cardiac output.

DIAGNOSIS
Clinical Presentation and Investigation in Diagnosis

(o]

Acute Dyspnea:Symptoms include sulden onseshorness of breth, tachyprea,
use of acessory muskes, cynosis, ananxiety. Diagnosic workup invdves
oxygensatuetion montoring, chestX-ray, electrocardiogram (ECG), and
possbly arteria blood gasaralysis.

Chronic Dyspnea:Pdients often eport exertional dyspneagprthoprea,
paroxysnal nodurnd dyspneaifi CHF), or persight breahlessness aest {n
advanced COPD). Diagnosis reges sjprometry, imagng (cestX-ray, CTscan),
echocardiography, and poskly pumonary fundion tests.
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VI.  MANAGEM ENT

o Acute Dyspnea:lmmedate management focuses on sufgmeral oxygen,
bronchodlators (if asttma or COPD exeerletion), diuetics (f heart failure),and
addessing the unaxlying cause (e.g.thrombalysis for pdmonaryembolism).

o Chronic Dyspnea:Trestmentaims to ®ntrol symptoms andmarege unexlying
condtionswith medications (e.g., brochodilators, caticoseroids, diurdics),
pumonary ehabilitation, oxygertherapy, andin severecases, surgal
interventions (e.g.Jung volume reduction surgery).

VII. SPECIAL CASES

o Acute Dyspnea:Considegtions ncludepregrant patients, pediatric casespr
those wth signficant comorbidities afiecting treatment choices.

o Chronic Dyspnea:Managmentstrategies differ based orthe uncerlying
etiology (e.qg., speific treatmens for COPD exeerbetions vs. hert failure
exacerbations).

VIII. EVOLUTI ON AND PROGNOSIS

o Acute Dyspnea:Prognosis vas widely depending on theundelying cause,
timeliness of interention, and paent mmorbidities. Rapid teatment can leadto
significant improvemen, while delayed maragementcan iesult in worse
outcomes.

o Chronic Dyspnea:Prognosiss influenced bythe sewrity of the undarlying
condtion, response ttreatment, andpatientadherenceto lifestyle modificaions
andmedcations. Pogresson can lead to decreased furtional stéus and
increasedmortality.

IX.  PREVENTION AND RECOMMENDATI ONS

o Acute Dyspnea:Prevernive measures inaldetimely maregementof chronic
condtions (e.g., hgertension, dabetes)to reduwce therisk of acute exacerbations.
Smoking essdion and vacination (e.g.jinfluenza, pneumococcal) are crucial
preventive strategies.

o Chronic Dyspnea:Emphaske smoking cessdion, adlerence to prescrbed
medcaions, regulaexercise, and wight manegemen. Patent edwcation on
recognzing exacerbaion sympoms andearly intervention is key.

X.  REFERENCES

1.

2.

3.

Camboda, the Ndional TB Cortrol Prograné sechmical TB Guiddine 2016,
Reviewed2022.

Har r i s oipleokintefal medane, Josepiosazo, 212 Edition, volume 1,
2022, P263-267.

CurrentMedica Diagnosis and Teatment, Maxine A, LAN GE Medcal book, 223,
624 Edition, P:18-20.

The5-Minute Clinical Consut, Frank JDomino, 5" Edition, 2017.
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ACUTE AND CHRONIC COUGH

Asso. Prb. SAINT Sy
I.  DEFINITI ON

o Acute Cough:A sudden onsebf coughng thattypically lastsfor lessthan2-3
weeks ands often assoceted with viral upper espiraory infections or &ute
bronchtis.

o Chronic Cough: Pesisent cough laging for 3-8 weeks, chraie cough bstingfor
8 weeks or long in adut, which may be a symim of undelying condtions
such as astha, chronic obstrtive pdmonary dsease (COPD), gasaspphage
reflux disesse (GERD), or itersttia lung diseases.

. EPIDEMI OLOGY

o Acute Cough:Commonin all agegroyps, espeially during the wirtermonths
dueto vira respirtory infections. Mostcases resolverithoutcomplications.

o Chronic Cough: Recurrencecough(inciderce) has beeneported at3-40% by
varous populatioresimates. Prealence increases wih age and is morecommon
in smokers or intviduds with undelying respiitory or systemic seases. It
significantly impacts qudity of life and heathcareutili zation.

. ETIOL OGY

o Acute Cough: Often causedby viral infections (e.g.,common cald, influenza),
bacterial infections (e.g.,acute bronditis), endronmental irritarts (e.g.,smoke,
pollutants), or dlergic readions.

o Chronic Cough: Can resultfrom asthma, COPD,GERD, postnasabrip
syndrame (dueto allergc rhinitis or sinitis), medications (eg., ACEinhibitors),
or less canmon causes suctes bronclectasis, lungcancer, orpsychogerc
factors.

IV. PATHOPHYSIOLOGY

o Acute Cough: Triggeed by irritation or inflammation of the upperor lower
airways,leadngto gimulation of coughreceptors. Infections causemucosal
inflammation andincreasedmucus prodction, stimulating the coughreflex.

o Chronic Cough:Involves persignt irritation or inflammation of theairways,
which may bedueto ongoing @sease mcesses (e.g., brahial
hyperesponsvenessin asthma), chronic exposureto irritants (e.g., smaikag),or
mechanid@ stimulation (e.g., GERD ausing refux of acidinto theesophagus).

V. DIAGNOSIS
Clinical Presertation and Investigaion in Diagnosis
o Acute Cough:Preents with sudden onset @bughing, ofenaccompanied by
other upr respiratory synptoms (e.g.runny nose, sortroa). Diagnosisis
clinical andmay involve assessig for fewver, auscitation ofthelungs, and
considring chest Xxray if pneumoniais suspeted.

13



VI.

VII.

VIII.

(0]

Chronic Cough: Pdients typiclly report persignt couging, someimes with
sputum produdion or other symptoms related to the undxlying cause (e.g.,
wheeing in ashma, heartburnin GERD).Diagnosic evaluationindudesdetailed
history, physiel examination, spiranetry, chest X-ray, and possbly more
specalized tests (e.gCT scan, broohosopy) de@nding onsuspetedetiology.

MANAGEM ENT

o

Acute Cough: Treatmentfocuseson sympomatic relief, suchashydraion, rest,
artitussve medcations (e.g., dexromethorphan),and addessing the undetying
cause if kacterial (e.g., artibiotics for baatrial bronditis).

Chronic Cough: Managementdependson idertifying andtreating the undelying
condtion. Treatments may indude inhakd coticosteoids (for astima),
bronchodators, proton pmp inhibitors (for GERD), dlergy medcations, or
spedfic therapies for condions like broxchiectasis or chroit bronchtis.
Behavioral therapies and spech therapy may aso bebeneficial.

SPECIAL CASES

o

Acute Cough: Specal considrations irclude pediatric andelderly populatons,
wherecough refex senstivity andtoleranceto medications nay differ. Sewere
cases (e.g., @tussis ininfarts) may equire hospialization and specalizedcare.
Chronic Cough: Evaluation in speciatasesinvolves considration of
comorbidities (e.g.,mmunocanpromisedpatients, those wih multiple chranic
diseases) @t maycomplicate diagnosisnd maragemer.

EVOLUTI ON AND PROGNOSIS

o

Acute Cough: Most cases resolvavithin a few weeks without canplications.
Prognosiss ex@&lent with approprate maregement, thoughsevere casege.g.,
pneunonia) canleadto prolongd recovery or hosptalization.

Chronic Cough: Prognosis vags based othe unarlying cause. Effctive
maregementcanleadto signficantimprovement insympgoms and quéty of life.
However, chronc cough @n persist dspte treatment in somecases, requing
ongoingmonitoring andadjustmentf themapies.

PREVENTION AND RECOMMENDATI ONS

o

Acute Cough: Prewention strateges include picticing goodhand hygere,
avading close comact with sickindividuals, and vecination againstinfluernza
andpettussis.

Chronic Cough: Emphaskes snoking cessdion, avading environmental irritants
(e.g., seondhand soke, @cupational exposures), ranagng undetying
condtions pranptly, and egular follow-up with tealthcare pioviders for
monitoring andadjustmentof treatmert.

REFERENCES

1.

2.

3.

Camboda, the Ndional TB Cortrol Prograné sechmical TB Guiddine 2016,
Reviewed 2022.

Har r i s oipleoSintemal medane, Joseph.oscdzo, 21 Edition, volume
1, 2022, p 26268.

CurrentMedical Diagnosis and Teatment, Maxine A, LAN GE Medca book,
2023,62 Edition, p 1518.

The5-Minute Clinical Consut, Frank JDomino, 5™ Edition, 2017,p0194195.
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ASTHMA ON ADULT

Prof. Vann Mch

|- DEFINITION

Asthmais a héerogeneous disase, usubly characterized by chronic airway inflammation.
It is definedby thehistoryof respirabry symptoms suchwheezeshorhessof breath, chesttightness
andcough,thatvary ower time andin intensty, together with variade exgratory arflow limitation
(). Thesevarnations are often triggered by factors suchasexercise,allergenor irritant exposue,
changein weather, or vira respirabry infection.
Sympoms andairflow limitation may resolvespontaeously or in response¢o medication andcan
come and go ovetime.

Il - EPDEMIO LOGY

Asthmaaffects both childrenandadult and it is the mostcommonchroric respiitory disease
among children.
Asthma affected an estimated 262mill ion peope in 2019 anctaused 455 000edths (2).
Theprevalence varies from 1i 29% of thepopuktion in dfferentcourtries (1).

[l - ETIOL OGY
The causeof asthma is multifactorial. Many factors have beenlinkedto an increasedrisk of

deweloping athma, athough it is ofén dfficult to find asingle, drect cause.

Asthmais more likely if otler family members éso haveashmali particularly a close
relative, suches a @rentor sbling.

Asthmais more likely in peoi@ who hae aheralergic conditions, sucles ezemaand
rhinitis (hay &ver).

Urbarizationis assoated with increasedasthma prevaence, probalby dueto multiple
lifestyle Bctors.

Events in exly life affect the developing lungs and an increasehe iisk of asthmaThese
includelow birth weigh, pramaturity, exposureto tobacco srmoke and other soures of ar
pdlution,as wél asviral respirabry infedions.

Exposureo a angeof environmental alergens andrritants are also thought toincrease
the risk of astima, includingindoorandoutdoor ar pdlution, house dustnites, noulds,
and @cupetional exposureto chemicals, fumes or dust.

Childrenand adilts who are oerweight or obesareat a geater risk of astimna.

IV - PATHOPHYSIOL OGY
Thepahophysology of astimais heterogeneousandinvalvesthe fdlowing componerts:

- Airway inflammation

- Airway hyperplasia

- Hyperseretions

- Intermittentbronchoconstrction

- Bronchal hyperesponsireress

- Airway remodding

Normal
airways

vasodilation and sscubr leakage
hypersecretion of mucus

epithelial cell damageand stedding IfC W
thickening ofairway smooth mugle lafisned

airways
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Fig.1

Normal airways — a person
without asthma

Airways of a person with
asthma — redness and
swelling

muscle

. swollen
airway airway
lining lining

In people with asthma, the inside
of the airways can get red, swollen
and filled with mucus.

In people without asthma, the
muscles around the airways are
relaxed and open. There is no
swelling and little mucus inside the
airways.

Fig.3

1- Pathogenesis

Fig.2

Airways of a person with
asthma — tightened muscles
(bronchospasm)

muscle
tightening

swollen
airway
lining

In people with asthma, the muscles
around the airways can spasm and
squeeze tighter. This leaves less

room for air to pass through.

Asthmais characterized by varable airway obstruction, arway hyperesponsveness, andirway
inflammation. Nosingle histopathologic featureis pathognomomc butcommon findings indude
airway inflammatory cdll infiltration with eosinopHs, nedrophils, andlymphocytes (espeially T
cells), gobletcell hyperdasi, plugging of small airways with mucus, ctlagen deposition beneth
the besenment membrane, broncha smoothmusclehypetrophy, arway edemamast cell
activation, anddenudation of airway epithdium.

Fig.4- Asthmainflammation: Cells andmedators

Macrophage/ 4 Mast cell
Dendritic cell_¢ ¥ @

Th2 cell 4
G / Neutrophil

EE R Eosinophil
{_Mucus plug

MR\ W

/ﬁé fibrosis
Sensory nerve

( Plasma leak

Mucus Edema activation
hypersecretion Vasodilatatio‘ng\q Cholinergic

hyperplasia New vessels (angiogenesis)

Bronchoconstriction
= Hypertrophy/hyperplasia

Airway smooth muscle
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2- Asthma trigge's
Environments
Occuptiona allergens
Cad or dry ar
Infections
Exercise
Inhdedirritants
Emotion
Aspirin and other nonsteradal anti-inflammatory drugs (NSAIDS)
Gastresophagd reflux disease (GERD)

V-TYPE OF ASTHMA

1- Extrinsicasthma (allergic asthmaor atopic asthma):

- Allergc asthmais triggered by allergenslike pdlen, dustmites or pés
- About 4 out of 5 pople with ashma have allergies

- It may positive for a skin jpek test orblood test

2- Intr insicasthma (non-allergic agthma):
- This form ofasthmais notrelated to anallergy trigger like pollen, dustmites or pés
- About 1 in 5 poplewith astima havenon-alergic asthma
- It often cevelops lagr in life.
- Nonadlergic astima can betriggered by thins as fdlowing:
o Air pollution
o Dampandmould
0 Stress
o Cigartte smoke.

VI- DIAGNOSIS

1-Signs and Synptoms
-Sympgoms of asthma vary @vtime and in intensity.
-Thefollowing respratory symptoms of wheeze, dyspne, cough, andor chest tightness
arecharactristic andtypical of astma:
Pdients experiencemorethan oneof these typeof symptoms (epsodic orchronc)
Sympoms frequently worse at ight or intheearly morning
Sympgoms vary ovettime andin intensity
Prolongedxpiration and dffuse whezes on physial examination
Limitation of arflow on pumonary furction tesing
Sympoms aretriggered by \rral infections, execise,allergenexposurechangs in
wedher, orirritants suchas carexhaust imes, snoke or strog smels
Rewrsibili ty of arflow obstruction, eiher sportaneously or folowing bronchodgtor

therapy.

The most commonsigns of asthma are:
- Coughng, espeially atnight, during e>ercise.
- Diffi culty breathing.
- Chesttightness.
- Shortness of bath.
- Wheezing (a whisting or squeky sound in your cbst whenbreathing, esggcially when
exhaling)
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2- Spirometry (pulmonary function testing)

Theidentifying ofairflow obstriction of astmais corfirmedby spironetry, forced expratory
volumein 1 econd [FEM], forced vital capecity [FVC] andFEV /FVC beforeandafter the
administration of ashont-acting branchadilator. These measureens help determine the peserce
andextentof airflow obstrud¢ion and wietherit isimmedately reversible.

Airflow obstruction is indcated by areduced FEV1/FVC raio bdow 0.7. Sgnificant reversibil ity
of arflow obstriction is defired by anincrease of 12% omore and 200nL in FEV1 or FVC ater

inhding a shot-acting bronchodator.

3- Imaging

- Chest adiographymosty is nomal in un canplicated asthna. In patients with moreadvarced
asthma, varying stages of hypeamnflation are refl ected on chestradographs by aléttenng of the
hemidiaphragm, increased rérosernal airspae.

- Thevalue ofchestradographyis in revealing complicationsor dternative causesof wheezing in
the dagnoss of ashma and its excerbations.

- It usudly is mae usefulin theinitial eliminated dagnosis obronchal ashma.

4- Laboratory t ests

-White blood adls, and CRP nay increasen case of lacterial infection, Polyniclear eosinopH is

often devated.

- Skintesting andallergen-spedfic IgEto assess sensiity to environmental alergens @n
idertify atopy in patiets with persisent asthma who nay benefitfrom therapy dirededat teir

alergic diathesis.

5- Diagnosis

Making the diagnoss of astimais baseanidertifying both a chracteristic pettern of respietory
sympoms (suchas wheezing, shonbess of breth, chesttightness or coughgnd \ariable

expratory airflow limitation.

Tab.1- Diagnosticcriteria for asthma

1- History of variable respiratory symptoms

Feaures

Sympoms or fetures thatsupportthe diagnosis of asima

Wheeze, Shomess of breth,
chesttightness and cough
(Descrptor may vary beween
cultures and byge.

- More than ondype of respigtory symptom (in adults,isolatd
coughis sédomdueto astima).

- Sympoms occur vaibly over time andvary in intensty.

- Sympoms are affen worse ahightor on waking.

- Sympoms are affen triggered byexercise, bughter, alergens,
codair.

- Sympoms areoften apjgar or worsen wh viral infections

2- Confirmed variable expiratory

airflow limitation

Fedures

Considerations, Definitions, Critera

- Docunentedexpiratory airflow
limitation

At atime when FEVis redwed, conirm thatFEV1/FVC
usualy > 0.750.80 in adit and > 0.90 irchildren.

AND

- Documnrented excessive
varnability in lung function (one or
more ofthe following):

Thegreater the \ariations, orthemore oc@sions exess
varnation is sen, the more confident the diagnosis. Ifinitially
negeive, tests carbe repeated duing symptoms orin theearly
morning
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Bronchodllator responsieness
test (re\ersibility)

-Adults: increasein FEV1 of > 12% and >200L (greater
confiderce if increases >15% and >400h).

-Children: increasein FEV1 of >12% pedcted

- MeasurechangelO-15 minutes diter 200-400mcg sdbutamol
or equvalent, compared with preBD reading. Posiive testmore
likely if BD withheld beforetest :SABA O 4  h twicedaly
LABA 24 hours, onedaly LABA 36 hours.

Excessve variahlity in twice
daly PEF over 2 weks.

-Adults: averagedaily diurnal PEF vaiahbility >10%
-Children: average déy diurnal PEF \ariability >13%

Significant increase inung
function after 4 weks of arti-
inflammatory treatment

-Adults: increasein FEV1by >12% and >200L (or PEF by
>20%) from laseineafter 4 weks oftreatmert, outside
respitory infedions

Postive exercisechallenge &st

-Adults: fall in FEV1 of >10% and >200L from baselhe
-Children: fall in FEV1 of >12% predtted, or PEF >15%

Postive brorchial challengetest
(usudly only for adilts)

Fdl in FEV1 frombasdine o f QHistasdrdwase of
methacholine,  05% withistandrdizedhypenentil ation,
hypetonic salne ormanntol challenge.

Excessve variation in lung
function between visits (good
spedficity but poorsenstivity)

-Adults: Variationin FEV1 of >12% and >200L between
visits outsideof respratory infections.

-Children: Variationin FEV1 of>12%, or >15% in PEF
between vsit (may include espiratory infections)

6- CLASSIFI CATI ON OF SEVERITY

Theseverty of ashmais dassifedas following:

Tab. 2- Classifcation of sewrity of ashma

Classification Int er mitt ent Persistent

Mild Moderate Severe
Day-time < l/week ¢ 2/month Daily continual
symptoms
Night-time 2 1/week > 2/month >1/week Frequent
symptoms but <1/dy
FEV1* 2 80% 2 80% 60i 80% ¢ 30%
PEF
variability <20% 2071 30% >30% >30%
SABA use ¢ 2 days/week > 2 days/week daily 2 twice/day

* 06 predicted

VIl - DIFFERENTIAL DIAGNOSIS
- Chronicobstructivepumonary dsease

- Congestve heart failure

- Gatraesophagd Reflux Disease (GERD)

- Vocalcord dysfuntion
- PulmonaryEmbolism

- Pneumonia

19




Lung tumor

VIII - MANAGEMENT OF ASTHMA

1- Based onphysiopathology the objectve of asthma teatment is double
- Against broichoconstiction
- Against browhial inflammation

2- Goal of asthma management:

Asthmais not cuable diseaseThe gal of asthma management is to achieve the best possite
long-term outcomesfor theindividual patient:

long-term asthma symptom control:
few/no sympoms
no sleep disturbancaelueto asthma
unimpared phystal activity.
long-term asthma lisk minimization:
no exacerbations,
improved or sdble personabestlung function
no requrement for mainteranceoral corticoseroids (OCS)
no medcaiton sick-effects.

3- Critical signs:
Critical signs ofasthma suggesa severe ofif e-threatening exacerbation thatrequires
Immediae medcal attention:

Shortness of bath

Diffi culty spe&ing in full senences

Use ofaccessory mudes

Cyanosis

Tachyprea

Silerce bre#h soundon auscliation

Tachycardia >120kpm

Pulsus padoxus (a sigtii cant drop in blood pressure daginhdation [>10mmHg],
reflecting increasedrespietory effort andintrathoracic pressurechanges).
Severehypoxania (SpO2<90%) dests suppémentaloxygen.
Confusion, drowsiness

Faigue

4- Comorbidity:

Allergc rhinitis andsinustis which otencoexist with asthma dueto sharednflammatory
pahways.

Chronicobstructivepumonary dseas€COPD)

Obesty assotedwith redwcedlung furction, increased infaBmmatory and pooer asthma
cortrol.

Gastresophagd Reflux Disease (GERD) which cantrigger astima sympoms dueto
micro-aspiraton orvagal nervestimulation.

Psychatric disordersanxiety and dpresion areprevaknt andcan increasehe perception
of symptoms, redwe adherence to treatment,and worsen outaoes.

5- Risk factors of mortality:

Severeastima: pergstentsympoms degite hgh-dosetreatment.
Frequenexacerbetions leading to repeated hospializations.
Nonadheenceto treament leads to mcontrolled asthma.

Sociceconomic fctors: poor acessto heathcare, medication andeducation.
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6- Pharmacologic tr eatment:
6-1-Ast h manédsines

Asthmarediever medicines arausedto treat asthma tiacks andareconsideredto be

bronchodlators.

Tab. 3-Quick-relief asthma drugs aravailable in Camboda Onmrket

Treatmentclass Medications Dosage
Shot-acting keta-2 agonists | -Sdbutamol 200-600mcg
(SABA) -Albuterol 1.25-5mgin 3mL saline
every 4-8 hours.
-Formaderol 9.2-18.4ncg

SABA / SAMA (Short-acting
muscainic artagmist)
inhdation and ebulization

Formderd/Ipratropium bronde
Combivent

2-3puffs every 6 hours
3mL every 4-6hours

Oral/ IV cotticogeroids -Prednisolone 407 60mg
-Dexamethasone 61 9mg/day
-Hydrocotisone 1007 200mg/day
-Methyl-prednsolone 4071 60mg/day

Asthma preventer orcortroller medicinesareused tocontrol asthma and lower therisk of

exacerbations.

Tab.4 Asthmacontroller drugsareavailablein Camboda 6 s ema r kK

Treatmentclass Medications Dosage
Inhded corticostepids (ICS) -Beclomethasone gpropiorete | 2007 1000mcg
-Budesonide 2007 800mcg
-Fluticasone prpionate 1007 500mcg
InhdedLong-acting beta-2 agotrists | -Sdmeterol 200-600mcg
(LABA) - should neer be useds -Formaerol 9.2-18.4ncg

precaution becauseof side-effects.

monahempy.

ICS /LABA (inhaation) -Budesonidé Formoterol 100mcgi 400mcg
-Fluticasond Sdmeterol 12571 500mcg

Leukatrienne modifiers Montdukast 10mg

Methyixarthines should be used thi | Aminophylin / Theophylim LP | 2007 300mg

Tab.5 Egimatedclinically comparalle daily dosages for inhatl corticosterads for adut with

asthma

Medications Low daly dose| Mediumdaily dose| High daly dose

(mcg) (mcg) (mcg)

Beclometasone tpropionae (pMDI, | 2007 500 >50071 1000 >1000

HFA)

Budesonidelipropionate (DPI or 20071 400 >40071 800 >800

pMDI)

Fluticasonegoropionate (DPI) 10071 250 >2501 500 >500
CdesonidgpMDI, HFA) 8071 160 >16071 320 >320

DPI: dry powder inhaler; HFA: hydrofluoroakane, pMD: pressurized meterd-doseinhder.
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6-2- Stepwise phamacdogic therapy:

Accordngto the 2@4 GINA Guiddines, tlere are two track systemdepending onthe choice of

medcatons:

Track 1isthe peferred manegement aproach with low dose ICS-formoteroltaken atany sep

when thepaientis symptomatic. Thesteps areas fdlows:

Track 1: preferred  Step 1i 2 Step 3 Step 4 Step 5

Controller and As-neededonly | Low dose Mediumdose Add-on LAMA

Eési':’"fés low dose ICS mainterance mainterance Rfa‘ir fortassessme”
9 formaterol ICS-formoterol ICS-formoterol O Phenotype.

formoterol as the
reliever reduces the

Considerhigh dose
mainterance ICS-

risk of exacerbations formoterol,
compaed with *anti-IgE, anti-
using aSABA IL5//5R, ani-1L4Ra,
reliever, and is a anti-TSLP.
simpler regimen.

Track 2 is analternative approachs tract 1is not posdile, orif a patientd s a $ stbhlenvaith

good adrence andno exacerbations onther current therapy. Thesteps aras fdlows:

Track 2: Step 1 Step 2 Step 3 Step 4 Step 5
Alternative TakelCS Low dose Low dose Medium dose | Add-on LAMA
Controller and | whenever mainterance ICS mainterance mainterance Refer for
Reliever SABA taken ICS-LABA ICS-LABA assessment of
Before phenotype.
consideing a Considerhigh
redi ; dose
gimenwith mainterance
SA.BA ICS-formoterol,
rehever,pheck ianti-IgE, anti-
if thepatient is IL5//5R, ant-
likely to IL4Ra,anti-
adheeto daily TSLP.
contrdler Rdiever: asneeded ICSSABA, or asneeded SABA
treatment.
Othercortroller | Low dose ICS | Mediumdose Add LAMA or | Add aathromycin
options (imited | wheneer SABA | ICS or add addLTRA or (La%l;gs):r?dol
indicaion, or | taken or dily LTRA, oradd | switchto high | -~ "% 2
Ies_s evderce for | LTRA, or add HDM SLIT. dose ICS only. | adding low dose
efficacy or HDM SLIT. OCS but consider
Saf&y é ) side-effeds.

6-3- Stepping up and down:
Thetreament can besteppedip or down bong ondrack, usng the sane relever ateach sep, or

it can be swithed betwen tracks, accordingto theindividual patient 6 ®d andepeferernce.
Beforesteppng up,check for common problems suches inarrect inhaler technique, poor
adrerence, andenvironmertal exposures, ancbnfirm thatthe sympgoms are due to astta.
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6-4- Assessment ofhe leval of asthmacontrol:

Tab. 6- Assessinghe level of asthma control:

Components ofasthma control

Classification of asthma control

Well controlled

Party cortrolled

Not cortrolled

- Daytime synptoms > 2x/week

None of ttese | 1 or2ofthese | O 3mpanerts
- Nighttime awalening dueto asthma| componens componerts within past 4
within past 4 within past 4 weeks
- Interferencewith normal aciivity weeks weeks

- Rdiver medcation needed
> 2x/wesk

7- Tr eatment of asthma attack andexacerbation:

Themain initial therapy includes repetitive administration of rapd-acting of brorchodlators,
early introduction of sysemic corticoseroids, and cotrolled flow oxygen supigmentation. The
aimis torapdly relieve airflow olstruction and hypoxmia, addresghe undrlying inflammatory
pahophysidogy, axd prewent relapsejnfection cantrol procedures shold becontrolled.

Inhded SABA:

Treatmentof ashmad s acebation or ashma attack:

Classifcaton of Mild - moderate Sewre Life-threatening
seveity
-Tak in phrases, -Tak in words -Drowsy
Signs and -Prefers sitting to lyingnot agitagd -Sits hurched forwards, -Confused
symptoms - RRincressed agitated -Silent chest
-Accessory musas notused -RR.30/min
-Pulse100-120/min -Accessory musds in use
-Sp0O2 90 95% (onair) -Pulse>120/min
-PEFO 5 0 %&digped -Sp02<90% (on air)
-PEFO 5 0 %&digted
Medications -SABA 4-10 pufs by pMDI+ Specer, | -Trander to ICU -Trander toICU
or nebulized SABA 510mcgrepeat - While waiting, give SABA, | - While waiting,
every 20mn for1 haur. SAMA, 02, systemic give SABA,
-Prednisolone 4660mg corticosteroids SAMA, 02,
-ControlledO2: taget SpO2 9395%. sysemic
corticosteroids

8-Rehabilitation Interventions for Asthma
Rehabilitation include Breathing control techniques to normalize breathing patterns by stabilizing respiratory
rate and increasing expiratory airflow,
Interventions
1 Energy conservation techniques to improve the respiratory functions and avoid fatigue

Muscle strengthening to address the motor functions and mobility
Respiratory muscle strengthening exercises

Provision and training in the use of assistive products foicaedf

Graded fitness training to enhance exercise tolerance

Modification of the home environment (incl. environmental enrichment)

=A =4 =4 -8 4
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AsthmaExaerbations

'

Assessthe patient:
- Fectors for asthma-related death
- Seveity of exacebation

l

\ 4

Mild or Moderate asthma . Seveg
- Taksin phrasesprefers - Taksin wor_ds,sns hunched ez e
sittingto lying not agtated forwar(_js,agltated Dro
WSy
- Respiatory rate increased - Respistory rate >39/mn Confugd or
- Accessorymusclesnot used - Awessorymusdesin use silent chest
- Pulse:100 ¢ 120/mn - Rulse>120/mn
- SpO2on air) 90-95% - SpOZonair) <90%
- PER50%predicted - PEF S0%predicted
Urgent
1

\4 v
Starttreatment: “Transfer to 1QU
- SABAA-10 puffs by pMDI + spacerrepeat Worsening —— | -Whilewaiting: give SABA,
every20min for 1 hour. ipratropium bromide, O2,

- Prednisolone 40-50mg

- Catrolled O2: target S60293-95%

systemiccorticosteroid

\4

- Catinuetreatment with SABA
asheeded
- Assessesponseat 1 hour

A

Worsening

Asseséor discharge:

Improving

v

-Symptomsimproved, not needing SABA
-PERmproving,and >60-80%predicted
-Sa02>94%room air

-Resourcesat homeadequate
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8- Algorithm:

Paient preserts with acute asthma symptoms:
dyspnea, wheee, chesttightness, cough

}

- History with epsadic wheezing

- Normal chestX-ray

Assesdhe patient

- Revergble bronchodilabr-test or medication (bronchodlator; steroids)

No

Yes

Critical Signs:
- Diffi culty spe&ing andcoughing | - Pulsusparadoxus >20 mmHg
- Orthopnea - Respietory rate > 30/hn
- Agitation, confusbn, sveating - Heartrate >120mn
- Cyanosis - PEF <30% preidted
- Use ofaccessory respatory - Inefficacy of SABA use
musclkes - Absentlung breth sound
v
Re-evauation for No Yes
other dagnosis
v v
Mild T Moderde Asthma SevereAsthma

Improve
A

v l
Treatmert:
- SABA 4-10 puffsMDI + Spaer,
reped every 20min for 1 hourthen
every 4 hours
- Sterads: Predisdone 4050mg
- Oxygen:target SpO2: 93-95%

|

Cortinuetreatment wih

Yes No ———»

Transferto ICU:

- Oxygen:3-5L/mn

- SABA: Nebulized Sdbutamol 5mg +4mL
isobnic salinerepeat every 20min within firsthour
thenevery 4 hours ihotimprovechange to
intravenous mjection by dectric syringewith dose
0.1-0.2mcg/kg/mn OR adredline

- Sterads: Methy-predrisolone or hydrocoigone
1-2mg/kg/24h.

v

SABA every 6 hours

Assess for disdrge
with cortroller treament

and fdlow-up
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IX- SPEGAL CASES:

1- Exerciseinduced asthma:

-9in 10 peofe with astima gettightening in ther airways caused by escise.
-Sympoms presenturing orafter exercise: a tight chest, breathlessness, wheing,
coughng

Aspirin-exacerbated respiratory disease (AERD):
- Triggered by NSAIDs and chracterized by sevee airway inflammation, oten wih nasal
polyps.

- Typicaly progressve withouttargeted treatmert.

- Also cdled Samter Gried, has treefeatures:
Asthma, dthough aly a snmal number ofpeope with asthmawill devebp AERD.

Nasalpadyps thatoftencome backevenatftertaken outby sugery.

Problemwith takng aspiin and nongroidal ani-inflammatory drugs (NSADS)

Occupational asthma:

-About 1in 10 pople who devéop astima as aredult have accupaiona asthma
-Caused by workpte exposures (e.gchemicals, dust).

-Sympgoms often improveafter exposurecessdion, but grmanentdamage canoccur wih
prolonged exposure.

X- PROGNOSIS

One infour childrenwith astima, wheezing persistato adulthood or rapse ocursin

later years. Fenale sexgarlier age of orset, smokng and sesitization to househtd dustmites ae
risk factors for persistnceandrelapse.

Although a sigificantnumber of deaths e@h year areattributalde to asthma, the prognosisis
good withadequete acess anddheenceto treatmert.

Over ime, the airways in someasthmatics undergo penarent strudural changes (remodeling)
and dvelop to basdine airflow olstruction thatis notcompletdy reversible. Early use of ati-
inflammatory drugs(corticostenids) may hdp prewent this remoddhg.

XI- EVOLUTI ON
1- StableDisease/Many adlts achieve stale asthma with propermanagement and

adrererce to therapy.

2- Progressive Decline: Same individuals experenceworsening symioms andiung fundion

overtime dueto factors like airway remodeling or canorbidities.

3- Remisson: A small subsebf addts may experierce ramission, paticulady with early

intervention and trigger avadarce.

4- Sevee Asthma: In cases of poorly camolledinflammation or bte diagnosis,asthma may

evdveinto asevere, cebilitating condition reqiiring advancedtherapeslike biologics.

XIl - COMPLICA TIONS

Bronchectasis resultig from recurrent infection or persitentinflammation
Pneumothorax

COPD: Asthma-COPD ovetapincreaseghe sewerity of airflow obstruction.
Hypoxiaand hypercapra caused by mlongedarway obstuction
Arrhythmia triggered by bda-agonst medications

Psychdogical andcognitive effect: anxiety and dpresson, aognitive decline
Work and soca impact
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Xl - PREVENTION AND RECOMMENDATI ON

1-

Prevention:
1.1-Avoid Triggers:
- Allergens: Reduceexposurdo dustmites, @t dander, pollen,and mold.
- Irritart: Limit exposureto tobacco smoke, air pollution, strong odors.
1.2- Preventnfections:
- Vaccination forinfluenza eery yearandanti-pneumococa@l every 5 years.
- Cortrol allergic: dlergic rhinitis.
Recommendation:
2.1- Cregste an Ashma Action Ran
2.2- Reguar monitoring (follow-up)
2.3 Environmenta Cortrol: reducecluser wheredust @n accumulate and wastbeddng
and stuféd toysregudary in hot water.
2.4 Education:
- Learn progr inhalertechnque,
- Educate family members or eregvers aboutasthma managemert.
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HEM OPTYSIS IN ADULT
Prof. Chan Sarin

I. DEFINITI ON (TRAUMATIC HEM OPTYSIS EXCLUDED)

Thetermhemoptysistypicaly refersto expectoration of bloodoriginating fromthe
lower respiatory tract or theexpectoration of blood, en range from lwod-stresking of
sputumto gross bloodn the abserte of any acomparying sputum.

Il. EPIDEMI OLOGY
5% of henoptysis @rein hospializaionsin pneumology wnite and 1% of lemoptysis
is very seere.

lll.  ETIOL OGY

Mostepsodes of hmoptysis are noflif e-threatening. Themost canmon causes of no-
life-threatening hemoptysis in desloped courtries areacute bronchtis, brondiectasis, and
bronchal neglasms.In cortrast,in developng coutries, infetions due to M. tuérculosis
and Paagonmus westemaniand na-ctstic fibrosisrelated lronchiectasis arenore
common GuUSes.

Airway diseases Trauma and bleeding disorder
Bronchitis: acute orchroric -Bleeding disorder €g, thrombaytopena,
DIVC))
Bronchectasis (eg, cyst fibross-related) -Airway or parenchymal trauma
Bronchal carcinoma -latrogenc injury

Bronchal carcinoid

Metastaticcancer to bronchus or ichea

Bronchowascukr fistula

Dieulafoy dsease

Foreign bodyin arway

Pulmonary @renchymal disease

Infection: Miscdlaneous

-Necrdizing pneumoniaand lung absess | -Drugs and tobns (ca@aine)

-Bacterial infection -Nitrogen dloxide exposurein indoor ce
-Tubercuous andNTM arenas

-Mycetoma and other fungalinfecions - E-cigarete or \aping productuse

-Paradic (eg, Paagonimus, Strongloides) | assotatedlunginjury
-Viral (eg, Hergs simplex, cenguevirus)

Rheumatic disease Idiopathic pumonay hemosiderosis
-Goodpaasire dsease Amyloid
-Grandomatosis with pohangiitis Fibrosingmedadinitis

-Belhgetdisease
-Primary antiphosphaipid antibody

Caamemal hemoptysis Pseudobmoptysis du to aspatedblood
from upper arway orgastrontedinal souce
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Pulmonary \ascukbr disorders

-Elevation puimonary capillary pressure
-Pulmonaryarteriovenous m#ormaton
-Pulmonary or broncial artery areurysms
-Pulmonaryartery pseud@aneurysms
-Pulmonaryembolism
(thrombatic,fat,sefic)

IV. Physiopathdogy-There areseveraloures of Heeding within thelung and
endobroghial tree thatcan berespondile for hanoptysis. Thecirculation sourceof
bleeding oflife-threaening and nodife-threatening hemoptysis:

- 90% @ses of heoptysis soured by thebronchial artery is the cause of ife-
threatening hanoptysis (Hight pressure) fronthoracic aorta.

- 5% @ses of hmoptysis soured by thepulmonary \ena(low pressure) butow
Hight (Theright heart output same theleft heart!)

- 5% @ses of hmoptysis soured by these dvedar capillary Diffuse alveolar
hemorrhagepulmonary capillaritis or bland hemorrhageleadsto damageto
basement mem- branesand leakageof erythro cytesinto the alveolar space).

V. DIAGNOSIS

1. Clinical features

Initial evaduation: Onceit has ben deteminedthatthe petientis not exeriencing
respitory compromise orimmedatdy lif e-threatering hemoptysis g, no evdence of
tachyprea, tachycardia, use of acessory mudes, or cygnosis,the gals of the nitial
evduation are todetemine the frequercy and seerity of bleedng, locaize he sairceof
bleeding.

History - Thedirected history for paients presetiing with hemoptysis shoid includean
assegsentof thepatiern and segrity of hemoptysis, degreef respietory impair, and
clues tothe etiology. As partof the hstary, it is helptil to charaterizethe hemoptysis,
assotated synptoms, dgarette smokng history, canorbidities, and &mly history.

2- Physical examination

Thedirecied phystcad examination for the initial evauation of hemoptysis canbines
asseswientof thedegreeof respiatory compromise (ifany) with examination for clues of
extrapuimonary dsease. Thesvalation and manegemenif lif e-threatening hemoptysis,
which requires a pompt respons¢o ensire adequate airway protection, maintenance of
oxygeration andventilation, andcontrol of hanoptysis, is dscussed segately.

Pseudo aEmoptysis- Blood fromthe upper respigatory tractand the up@r gastrontestnal
tract canaso beexpectoratedand, thus,mimic blood @ming from thelower respratory
tract. Thisis calkd pseudo hmoptysis.

3-Investigations

Laboratory studies: mgority of paientsinclude henoglobin and lematocrit (to assess
the chronicity andmagntude ofbleedng), white blood cellcountand dfferential
(eviderce forinfection).

Imaging - Chest ediograph,as itis usually redily available and en hdp drect cae.

Many pdients will also neeathestcomputed tomography (CT) to fully evaluatethe
sourceof hemoptysis. TheCT scan shouldypicaly be donevith contrast, unlessthereis
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a strong suspion for bronchectasis or lhe patient has cotrastmeda sendivity or reral
insufficiency.

DIRECTED EVALUATION BASED ON PRESENTATION

Patients with a normalchest radiogaph 8 A nomal chest radographmust be
evduatedin the contextof theclinica presenttion of remoptysis and does n@xclude
the posdility of lung malignarcy or bronchectases.

Minimal hemoptygswith likely infectious caused For patentswho presentvith self
limited expetoration of lessthan 30ml of blood, a known or likky bengn (eg,bronchtis
or exacerbation of known bronclectasis),absentisk factors for lung malignarcy, and a
normal chestradograph, wetypically observe(if viral infection suspeted) or treat
bacterial infection (if preset), deferring future evaluation pending a ecurrenceor increase
in the anountof hemoptysis.

Active hemoptysis without a ckar or benign cause- For paterts who present tthe
emergency department or outpatient office with hanoptysis hatis active butnot life-
threatening (eg, 30mL to 100 mLin 24hours), wthouta clear orlikely benign cause (eg,
exacerbation of krown bronchectasis),and with a nomal or nonvoalizing chest
radograph, weypicaly obtan a CTscanwith cortrast. Unéss CT provias a ¢ear
diagnosis, tts is ofen followed by fexible brorchoscopy, withis an mportant
componentof the evaluation, paticularly in paients with risk factors for malignancy.

Pulmonary embolsm - Rarecause of lemoptysis; when susmted, CT pulmonary
angography wouldbe preferred.

Recurrent hemoptysis or isk factors for malignancy - For patents with recurrent
hemoptysis, wetypically recommenda CT san of thechest, evernf they have anormal
chest radograph.The main causes of recurreteemoptysis in a petient with a namal chest
radographare broncliectasis, carcinoid tumors, caémerial hemoptysis (from
endobroghial endmetriosis in wamen), pumonaryarteriovenous méormaiton, pseudo
hemoptysis dueto extrapuimonary sources (eg,asal or gstroirtesinal), and foragn
bodes.

Bronchoscopyis indicated in those in vinom a CTis unreveling or inthose in wiom
the CTreveds an dnormdlity that requres atissue dagnosis(eg. suspeted malignarcy).
Thepatential adantages of bronchoscopin this séting includeidentifying small
endobroghial tumors orlesions (eg, [Eulafoy anomaly, brorchitis, foregn body)that
may have beemmissed on CTscan. Inaddition, bronchoscoppeen missed on Ccan.
In addtion, bronchecopyenalles sanples to be otained formicrobiologic, cytologic,
and hstopdhologic aralysis and determinigon of wheher lronchoscojz interventions
(eg,laserargon pasmacoagulation, cautery) would beappopriate.

Chest radiog aph suggestive of bronchogeniccanaer - In additionto clinical feaures
suggesie of malignarcy, certain chest radiographc feduresare also suggesve of
bronchognic carcer.

These fetures irclude apumonary nodile that is new, etarging, or lrgerthan 8mm.
Nodules tlat are8 to 20mm areassocised with an 18 prcent risk of melignarcy: those
thatare>20mm have a50 pecent risk of malignancy.
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Chest imagng with multip le nodules or cavtary opacities- Nodules andreas of
consoidation with cavitaton ned evaluation for infection (eg, necrotizing pneumonia,
mycobectetia, fungal, parsitic), inflammaory proesses (eggrandomatosis wih
payangitis), andmalignarcy (eg,lymphoma, metastatic caer).

Chest Imagingshowing diffuse opaciies- Thedifferential diagnosis of diffusepacities
in a patient with hemopysis is broad and incled infectous,inflammatory, vascula and
malignantproaessesas wellas drug ordxin exposure.

VI. DIFFERENTIAL CA USES OFHEMOPTYSIS

Acuterespiitory tractinfecions: Such adronchtis and pnemonia
Chronicobstructivepumonary dseasdCOPD): Such as cy#t fibrosis
Bronchectasis:A condition that can cause massve hemoptysis

Lung cancer: A cauwse of massve remoptysis

Tuberculosis: Themost canmon cause of Brmoptysis worldwde.

B Do Do Do o

VII. MANAGEMENT
1. Objectives
A To eliminate the clinical signs ofhemoptysk.
A To curethe sgcific causes.
A To preventthe complicaions.
2. Critical Signes
A Massive Henoptysis: Reqires urgentritervention to prevent arway
compromise or exangundaion.
A SevereRespiatory Distress: Oxygertin and \entil ation must be sabilized
immediately.
A Signs of ShockVolume resusétaton and henodynamic spportare critical.
3. Mortality risk factor
A Advarced stge of méignarcy,
A Mecharical ventiation (partculady the need for sihgle lungvertilation),
A Hypotension, pesenceof cavitation or recrosis or lung ensities invdving
two or morequadents on clest radogrgph, deeding fromthe puimonary
artery, cancer, aspegillosis, alcohbbism, andaspiraion of blood into the
cortralateral lung.
4. Out pdient Managgement
A Needto be hospglized
5. First-linetreatment
- Initial bronchoscopy
Blood andthrombusremovcal
Localization andidentify ing the sourceof bleedng
Treating the bleeding
Iced salnelavage
Topical medications
Bronchal blockadedevices and lalloon tanponade
Ablative therapies
- ChestCT
- Triage forearly surgey
6. Treatmentadjustment
- Supportive care (Postion the patient, Ensure temodynanic sahlity, Correct
bleeding diathesig é € ).
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BOX A

Risk factorsfor lung nalignarcy:
-Current or pgrevious tolacco use
- Environmental toxins ég,
biomass smok, passivesmole,
radon)

- COPD,IPF

- HIV/IAIDS

- Known cancers

Ensurethat thepatient doesnot haveany of
thefollowing*
of life-threaening hemoptyss
AQ150 hous

OL00

A
AResprress Chestx Ray
Normal T

<
|

abnormal

BOX B

Risk factorsfor pulmonary embolism:

-Prior VTE; curent DVT

Immobilization orsurgey in prior 4weeks
Malignancy

-Pregnancy, use of oral contraceptives

Refer to UpToDate for Wells scae cdculator

v

1.Nasal blood

regurgitation?

Aretherefindings to suggstpseudo kemoptysis?

2.Nasal/o@l telangiectasas visible
3.0nt of hemoptysisafter vomiting or

Yes | No
v il
Bleading souce: Risk factor

-Upper Respiratory or
-Gastric souce

-Lung cancer or
-Pulmorary embolism,

No reaurrence

.

No further workup reeded

-Evaluatenasopharynx/ Box, Box B
-Consulttion ENT or
-Gl Ves No
Acutebronditis?
YeS No
Treatfor acutebronchtis
Recurrent hemoptysis
y v v

-CBC, coagulation prdile, BUN, Cr, LFTs
-Considertypeand <reen

-D-dimer

-BNP, KG

-CT s@n with contrast

v
AbnormalFinding

No

Yes

-Bronchiectasis
-Heart

-Pulmorary embolism
-Vascular &sion

-othe: need airway investigation

Flexible kronchoscopy
-arway survey

No

Add testing- t*eatment

L Ves [ —focuset_j investigtion
-colledion of specimens
-biopsy of ksion
Yes [ >_No

Individuali ze further wdfkup
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Il. SPECIAL CASES
Specal populations- Seved rarecauses of ife-threatening hemoptysis neessitae
spedfic treatmert.

- Pdientswith vascuar fistulas or asurysms shold beevaluated for urgnt
surgcal therapy.

- Thethreshold for stgery should béigher for those wih life-threatening
hemoptysis due to infetion (eg,absess) toavoid complications suches
bronchopeura fistulaand empyema.

- Paientswith diffuse avedar hemorrhage(DAH) arenottreatade with
arteriography ofocal therapies and continuedggressie therapytargetedthe
undetying c@useis necessary.

- Theapprachto hemopysis inthe sefing of life-threatening certral airway
obstrudion (CAO) shoud focus on away managementanddebuking of
obstruding lesions, whicltantypically be achieved with local alative
bronchoscoie therapies or exernalbeamradation whenCAO is due tdung
cancer.

l1l. EVOLUTI ON AND PROGNOSIS

Outcames:Severa predidors ofpoor prognosisndude the following:

A Poor perforrancestatus

A Advaned stageof malignarcy

A Mechanical ventiation (partculady the need for single lungvertilation)

A Hypotension

A Presene of cavitation or n&rosis or lung dnsities involving two ormore

guadants on chest radgraph

A Bleeding from the pilmonaryartery, @ancer, aspergilosis

A Alcohdism

A Aspiration of blood intathe contraateral lung
Seved retrospective cohortstudes have cmpared outcamesin patients with life-
threatening hamoptysis who haveon-surgcal interventionswith those who have
undergonesurgery[18,81]. Datasuggesthat the mortality assocted with non-surgcal
therapies and surgg aresimilar amongpdients who quafied as surgial candidates.

IX. Complications

X

Airway Obstriction: Large vdumes of bood @n block the airways,leading to

diffi culty breathing or asphyxation.

Aspiration: Blood mayenter the lungs, @using aspation pneumonitis or secodary
infection.

Hypoxema: Impared oxygenexchangedueto blood in he alvedi can leadto low
oxygenlevels in theblood.

Deah: In se\ere cases, massive émoptysis may esultin fatal outcomes dueo
suffocation or exsaguindion.

> > > I

. PREVENTION AND RECOMMENDATION
AlLifestyle Modifcaions
o Avoid Smokng (Smokng danages lung tissuejncreaseshe risk of lungcarcer,
andexacerbates chonic respiraory condiions).
0 Minimize Exposure to Tobs(Avoid inhding hamful subsénces suches
industral fumes, pollutats, and partulatematter).
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ATreat Underling Conditions
o0 Infections (Canplete treatmentfor tubercuosis, pneuma, bronchitis, or fungal
infections to preent recurrerce).
0 ChronicRespiradry DiseasesCortrol bronchectasis, chrort obstrudive
pumonary dseasd COPD), andassthma with approprate medications).
o Carrer(Regular screengs and arly treatmentfor lung or bronchal cancerin
high-risk popuétions).
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD)

Prof. Vann Mich

|- DEFINITION OF COPD

Chronic obstructive pulmonary disease (COPD) is a heterogenous lung condition and chronic
inflammation of airway characterized by chronic respiratory symptoms such as dyspnea, cough, sputum
production and/or exacerbations, due to abnormalitieseohittways and/or alveoli that cause persistent,
often progressive, airflow limitation.

COPD is not curable but symptoms can improve if one avoids smoking and exposure to air pollution and
gets vaccines to prevent infection.

Il - EPDEMIOLOGY

COPD is the third leading cause of death worldwide, causing 3.23 million deaths in 2019.

COPD affects about 300 million people worldwide, resulting in approximately 64 million disability
adjusted life years.

Household air pollution affects almost 3 billion people worldwide and is a major risk factor for COPD.

An estimated 25% to 45% of patients with COPD worldwide have never smoked. Fourteen percent (14%)
of the overall COPD burden is attributable to occupational exposures.

COPD is increasing worldwide because of increase in smoking and reproduction in mortality due to
infectious disease.

It predominantly occurs in individuals aged 40 and above, with risk factors including smoking,
occupational exposures, and air pollution.

Il - ETIOLOGY

There are two main causes of COPD:
1 Smoking and less often other inhalation exposures
1 Genetic factors.

Smoking:

Cigarette smoking is the primary cause or risk factor of COPD. Overall, cigarette smoking accounts for as
much as 90% of COPD risk. Although only about 15% of smokers develop clinically apparent COPD; an
exposure history of 40 or more pagéars is espedig predictive.

Genetic factors

Alpha-1 antitrypsin deficiency is an important cause of emphysema in nonsmokers and markedly increases
susceptibility to disease in smokers.

More than 30 genetic alleles have been found to be associated with COPD but none has been shown to be as
consequential as alptiaantitrypsin.

Airway hyperresponsiveness (AHR)

AHR stipulates that patients who have nonspecific airway hyperreactivity and who smoke are at increased
risk of developing COPD with an accelerated decline in lung function.

Nonspecific airway hyperreactivity is inversely related to FEV1 and may predict a decline in lung function.

IV- PATHOPHYSIOLOGY
Chronic exposure to irritants triggers inflammation, leading to airway narrowing, alveolar destruction
(emphysema), and mucus hypersecretions (chronic bronchitis)

Key mechanisms include:

- Airflow obstruction

- Gas trapping, and

- Impaired gas exchange.

Inflammation is present in the lungs, particularly the small airways, of all people who smoke. This normal
protective response to the inhaled toxins is amplified in COPD, leading to tissue destruction, impairment

of the defence mechanisms that limit sueltdiction, and disruption of the repair mechanisms. In general,

the inflammatory and structural changes in the airways increase with disease severity and persist even after
smoking cessation. Besides inflammation, two other processes are involvedathtigepesis of COPD

an imbalance between proteases andm@nteases and an imbalance between oxidants and antioxidants
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(oxidative stress) in the lungs
Pathogenic mechanisms result in the pathological changes found in COPD
1-Inflammation:
- Inflammatory cells increase numbers of neutrophils, macrophages, and T lymphocytes (CD8 more than
CD4) in the lungs. These inflammatory cells release a variety of cytokines and mediators that participate in
the disease process.
- Inflammatory mediators are increased in COPD, including:

1 Leucotriene B4, a neutrophil and T cell chemoattractant which is produced by macrophages,

neutrophils, and epithelial cells.

1 Chemotactic factors such as the CXC chemokines interléuimd growtkrelated oncogene
alpha, which are produced by macrophages and epithelial cells.
Proinflammatory cytokines such as tumor necrosis fadtnd interleukinsl® and interleukinss.
Growth factors such as transforming growth factor beta, which may cause fibrosis in the airways
either directly or through release of another cytokine, connective tissue growth factor.

1
1

2- Mucous hypersecretion and ciliary dysfunction
1 The hypersecretion is due to squamous metaplasia, increased numbers of goblet cells, and
increased size of bronchial submucosal glands in response to chronic irritation by noxious particles
and gases.
9 Ciliary dysfunction is due to squamous metaplasia of epithelial cells and results in an abnormal
mucociliary escalator and difficulty in expectorating.

3- Protease and antiprotease imbalance:

91 Increased production of proteases and inactivatfamtiproteases results in imbalance.

91 Cigarette smoke, and inflanation itself, produce oxidativetress, which primes several
inflammatory cells to releasecambination of proteases and inactivates severapaoittases by
oxidation.

1 The main proteases involved are those produced by neutrophils (including the serine proteases
elastase, cathepsin G, and protease 3) and macrophages (cysteine proteases and cathepsins E, A, L,
and S), and various matrix metalloproteases (MMRMP-9, andVIMP-12). The main ari
proteases involved in the pathogenesis of emphysema include alphal antitrypsin, secretory
leucoprotease inhibitor, and tissue inhibitors of metalloproteases.

4- Oxidative stress:The oxidative burden is increased in COPD.

1 Sources of oxidants include cigarette smoke and reactive oxygen and nitrogen species released
from inflammatory cells. This creates mmbalance in oxidants and antidaints of oxidative
stress.

1 Manymarkers of oxidative stressesincreased in stable COPD aaré further increased in
exacerbations.

1 Oxidative stress can lead to inactivation of qumtiteases or stimulation of mucopioduction. It
can also amplify inflammation by enhancinganscription factor activation (such as nuclear factor
kB) and hence gene expression of-pritammatory mediators.

Figure 1: Thepathogenesis of COPD; dashed bars represent inhibitory effects
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Figure 2: Pathophysiological mechanism and structural changes in COPD.
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Figure | Pathophysiology of chronic obstructive pulmonary disease. During the
time course of COPD, inflammation of the airways can lead to thickening of the
airway walls, increased mucus production, and damage to alveoli and alveolar ducts
that leads to enlargement of the air spaces/emphysema, and potentially to air-
trapping.”

V- DIAGNOSIS

1- Clinical presentation:

- Patient with COPD typically complaint of dyspnea, activity limitation, and/or cough with or without
sputum production and may experience acute respiratory events characterized by exacerbations that require
specific preventive and therapeutic measures.

- Patient with COPD frequently harbor other comorbid diseases that influence their clinical condition and
prognosis and require specific treatment as well. These comorbid conditions can mimic and/or aggravate an
acute exacerbation.

2- Common signs and symptons

- Chronic cough with produce mucus

- Excess mucus production: chronic production of sputum, often worse in the morning.

- Shortness of breath particularly during physical activities or exertion.

- wheezing: A higkpitched whistling sound during breathing.

- Chest tightness: A sensation of pressure or discomfort in the chest.

- Fatigue due to decreased O2 levels and increased effort in breathing.

- Frequent respiratory infections: Such as cold or flu, exacerbating symptoms.

- Cyanosis: A bluish tint to the lips or fingernails due to low O2 levels (in advanced stages).
- Unintended weight loss: more common in severe cases.

- Swelling in ankles, feet, or legs indication potential rgildied heart failure (cor pulmonale)

3- Diagnostic Consideration:
1 ABC symptoms of COPD stand for:

1 A:Age 40 years and expose to cigarette smoke (20-paak or occupational dust, vapor, gases,
and other chemicals.

1 B: Shortness of breath: dyspnea is progressive over time, worse with exercise, and persistent
1 C: Chronic cough may be intermittent and may be-maductive, often worse in the morning
- Diagnostic Tes€Confirmed:
1 Spirometry should be perform by focusing on Forced Vital Capacity (FVC) and
Forced Expiratory Volume in One second (FEV1).
1 Presence of podironchodilator FEV1/FVC < 0.7 is mandatory to establish the
diagnosis of COPD.

- Other investigations
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1 Radiography may be presented as hyperinflated lungs, the diaphragm may look lower
and flatter than usual, also may show image of emphysema bulla or fibrosis lesion or
posttuberculosis scars.

1 Blood tests complete blood count (WBC, Eosinophile, RBC, Platelete), and
biomarkers ( CRP, VS, PCT, Fibrinogene). These test are not used to diagnose COPD,
but they may be used to find the cause of symptoms, to alert there will be an
exacerbation of CAP (increased eosinophile) or rule out other conditions.

1 Arterial blood gase to find out hypercapnea or hypoxemia

4- Classification of Severity:

Once the diagnosis of COPD has been confirmed by spirometry, The severity assessment of
COPD must be done by focusing on the severity of airflow obstruction, nature and magnitude of
current symptoms, the previous history of moderate and severe extamesb
Table 1: GOLD Grades and Severity of Airflow Obstruction in COPD

(based on bronchodilator FEV1):

In COPD Patients (FEV1/FVC < 0.7)
GOLD 1 Mild FEV1I O 80% pre
GOLD 2 Moderate 50% O FEV1l < 80¢
GOLD 3 Severe 30% O FEV1l < 50¢
GOLD 4 Very Severe FEV1 < 30% predicted
Table 2:Modified Medical Research Council of Dyspnea Scale (mMMRC):
Description Grade
| only get breathless with strenuous exercise. 0
| get short of breath when hurrying on level ground or walking up a slight hill. 1
On level ground, | walk slower than people of my age because of breathlesst
or | have to stop for breath when walking at my own 2

pace on the level.
| stop for breath after walking about 100 yards or after a few minutes on leve 3
ground.

| am too breathless to leave the house or | am breathless when dressing/ung 4

Interpretationrof mMMRC
mMRC O 2 is used as a threshold to distinguish mo
COPD patients with mMRC O 2 had a higher .risk of

Table 3:The COPD Assessment Test (CAT):

Symptom Score Symptom
I never cough. 0 1 2 3 4 5 | I cough all the time.
| have no phlegm (mucus) inm 0 1 2 3 4 5 | My chest is completely full of phlegm
chest at all. (mucus).

My chest does not feel tightat| 0 1 2 3 4 5 | My chest feels very tight.
all.

When | walk up a hill or one 0 1 2 3 4 5 | When | walk up a hill or one flight of
flight of stairs, | am not stairs, | am very breathless.
breathless.

38



| am not limited doing any 0 1 2 3 4 5 | I am very limited doing activities at home
activities at home.
| am confident leaving my hom{ 0 1 2 3 4 5 | I am not at all confident leaving my home
despite my lung condition. because of my lung
condition.
| sleep soundly. 0 1 2 3 4 5 |1 dondét sl eep soun
condition.
| have lots of energy. 0 1 2 3 4 5 | I have no energy at all.
Total Score :
Table 4: Severity according to CATO6s score
Score Impact Meaning
09 Low You may not experience many COPD symptoms, or at least not severe enough to af
your daily activities. Most days are good, but you cough regularly and get tired easily
101 20 Medium COPD symptoms affect your life regularly. You have some good days, but you get
breathless easily and cough up phlegm regularly. You have 1 or 2 exacerbations eac
21i 30 High Your symptoms regularly prevent you from doing things you want to do. Reguldo-day
day activities |ike getting dressed at
problem.
31i 40 Very high You never have any good days. It takes you a long time to complete even the simple
tasks. You feel |l i ke you candt even | ¢

Generally, the GOLD

guidelines suggest usrigor above to indicate symptomatic COPD.

Figure 3: Diagnosis, assessment of the severity of airflow obstruction and proposed ABE

clinical assessment

tool for COPD patients.

Spirometrically
confirmed diagnosis

FEV1/FVC< 0.7

Post-bronchodilator

GOLD ABE Assessment Tool
Assessment of l Assessment of
airflow obstruction } symptoms/risk of
J exacerbations
EXACERBATION
FEV1
GRADE (% predicted) HISTORY
= 2 moderate
GOLD1 =80 exacerbations or E
2 1 leading to
GOLD 2 50-79 hospitalization
GOLD 3 30-49 0 or 1 moderate
exacerbations A B
(not leading to
GOLb 4 <30 hospitalization)
o . >
mMRC 0-1 mMRC = 2
CAT <10 CAT 2 10
SYMPTOMS

Table 5:Classification
Symptom presentatio

of COPD Severity Based on Spirometric Impairment and
ns:
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Classification of Airflow limitation (Post Symptoms presentations
Severity Bronchodilator
Spirometric Values)
Stage 1: Mild FEV1 > 80% Shortness of breath when hurrying on the lev
predicted or walking up a slight hill
(mMRC 1)
50% < FEV1 < Walks slower than people of the same age or]
Stage 2: Moderate 80% predicted the level because of
FEV1/FVC<0.70 breathlessnessy stops for breath after walking
about 100 m or after a
few minutes at own pace on the level (InMRC
to 3)
Stage 3: Severe 30% < FEV1 < Too breathless to leave the howsdreathless
50% predicted when dressing or undressing (MMRC 4)
stage 4: i-FEV1 < 30% Presence of chronic respiratory failune
Very Severe predicted or clinical signs of right heart failure.
ii-FEV1 < 50%
predicted plus
chronic respiratory,
failure.

VI- DIFFERENTIAL DIAGNOSIS

The differential diagnosis of COPD involves distinguishing it from other conditions that cause chronic
respiratory symptoms such as dyspnea, cough, sputum production, and airflow limitation.

Table 6: Differential diagnosis of COPD

Diagnosis Suggestive features

Asthma - Onset early in life (often childhood).

- Symptoms vary widely from day to day.

- Symptoms worse at night/early morning.

- Allergy, rhinitis, and/or eczema also present.

- Family history of asthma.

- Obesity coexistence.

Bronchiectasis - Large volumes of purulent sputum.

- Commonly associated with bacterial infection.

- Chest Xray/CT shows bronchial dilation, bronchial thickening.
Congestive heart failure| - Chest xray shows dilated heart, pulmonary edema.

- Pulmonary function tests indicate volume restriction, not airflow limitation.

Interstitial Lung disease | - Shortness of breath, especially with activity.

- Dry cough.

- Extreme tiredness and weakness.

- Loss of appetite.

- Unexplained weight loss.

- Discomfort in the chest.

Tuberculosis - Onset all ages

- TB-related symptoms (coughing for longer than 3 weeks, loss of appetite,
weight loss, fever, night sweats weakness, and hemoptysis.

- Chest Xray shows lung infiltrate

VIl - MANAGEMENT
1- Objectives
The goal of treatment for COPD are :
A To reduce symptoms:
0 Relieve symptoms
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o Improve exercise tolerance
o Improve health status
A To reduce risk:
0 Prevent disease progression
o Prevent and treat exacerbations and complications
0 Reduce mortality.
2- Critical Sign

The critical signs of COPD indicate advanced disease or an acute exacerbation, requiring
prompt medical attention. These signs include:

1 Severe dyspnea: difficulty breathing, especially during mild activity or even at rest.
1 Cyanosis: blush discoloration of lips, tonge, fingernails, indicating low O2 level.

1 Use of acessory muscles: visible use of neck, chest, and abdominal muscles to
breathe.

1 PursedLip breathing: a technigue patients use instinctively to improve airflow
during expiration.

1 Barrel chest: hyperinflation of the lungs leading to an expanded, rounded chest.
1 Severe fatigue and weakness: often due to poor O2 delivery to tissues.
3- Mortality risk factors

The mortality risk in COPD is influenced by several factors related to disease severity,
comorbid conditions, and patient characteristics:

i- Disease severity:
1 FEV1 decline: A lower FEV1 is strongly associated with increased mortality risk.

1 Chronic hypoxemia: persistent low O2 levels (SpO28%) indicate a poor
prognosis.

ii- Frequent exacerbations:

1 Frequent or severe exacerbations, requiring hospitalization, significantly increased
the risk of death.

iii- Comorbid conditions:
1 Cardiovascular disease
Lung cancer
Diabetes, metabolic syndrome
Osteoporosis
Depression and anxiety
Smoking
Nutritional status COPD cachexia)
Elderly patient (O 65 year s)
4- Management of COPD

= =4 =4 -4 -4 -2 -2

Treatments are determined by (1) current symptoms, (2) degree of airflow obstruction,
(3) history of moderate and severe exacerbations, and (4) comorbidities.
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4.1- Pharmacological therapy
Pharmacological therapy for COPD is used to reduce symptoms, reduce the frequency and
severity of exacerbations, and improve exercise tolerance and health status.

1 Bronchodilators:

- Shortacting betazagonist (SABA) for acute relief
Salbutamo( al but er ol ) : 100 1% ourk gsindeded, OR nepulized s ev e
2.57 5mg every 4 6 hours.

- Shortacting muscarinic antagonist (SAMA) for acute relief | pr at r opi um br o mi

puff, 2 puffs every 6 8 hours, OR nebulized 0.5 mg every 6 hours as part of
maintenancetherapy. During acute exacerbation, the dose can be increased to 0.5 mg every
20 mn for upto 3 doses.

- Combined SABA+SAMA: nebulized 1.5 mli 2.5 mL of ipratropium+Formoterol.
In severe cases, the dose can up to 4 mL.
- Long-acting (LABA and LAMA) for regular use as maintenace therapy.
LABA: Sal meter olFo@role g1 2 we ¢ et wiac ¢ ydai | y.
LAMA: Tiotropium 18 mcg once daily (DPI) OR
(Resmat).
- Combination inhalers: are common for enhanced efficacy.
LABA + ICS (inhaled corticosteroids): indication in patients with frequent exacerbations or
asthmaCOPD overlap.
.Budesonide/Formoterol 160/ 4.5 €9, 2 inhalations twic
Fluiticasone/Salmeterol 250/ 50 ¢ g, 1 inhalation twice |
- Triple therapy(LABA+LAMA+ICS): Fluticasone/Umeclidinium/Vilaterol (Trelegy):
100/62.5/25 mcg 1 inhalation once dalily.

- Methylxanthine: Theophylline, sustaineglease, 2004 00 € g once or t wice
used due to side effect.
1 Anti-inflammatory:

- Inhaled CorticosteroiddCS): Added for patients with frequent exacerbations or

eosinophilia.

- Systemic Corticosteroidgor short course treatment of acute exacerbations,680ng
per day of prednisone or methylprednisoloné @50 mg per day for 5 days or tapered
over 5 to 10 daysdepending on the clinical response.

1 Roflumilast: A phosphodiesteradeinhibtors (PDE4 inhibitor) for severe COPD,
particularly in chronic bronchitis phenotypes, 500 mcg once daily.

Table7: Bronchodilators using in treating COPD

Bronchodilators Mechanism of action Duration of | Adverse Effects
action

Beta-agonists -To relax airway smoth muscle by | 4-6 hours -Sinus tachycardia

*SABA stimulating betgadrenergic - Cardiac rhythm

- Salbutamol (Albuterol) “;j‘rceptorj' o disturbances

) . - To produce functional antagonisn - Exagaerated somati
Terbutaline to bronchoconstriction. tremogrg

*LABA - Hypokalemia

42



- Formoterol 12-24 hours
- Salmeterol
- Indicaterol
- Oladaterol
Anticholinergic drugs | -Antimuscarinic drug block the 6-9 hours - Dryness of mouth
*SAMA bronchoconstrictor effects of - Constipation
- Ipratropium acetylcholine on M3 muscarinic N ,
P . p receptorse expressed in airway Urinary retention
- Oxitropium smoth muscle. - Bowel obstruction
-Block the inhibitory neuronal - Dilated pupils
*LAMA : receptor M2, WhiCh potentially can - Blurred vision
- Tiotropium cause vagally induced 12-24 hours | - Increased heart rate
- Aclidinium bronchoconstriction.
- Glycopyrronium
Methylxanthines - There is evidence for a modest - Stomach upset and
. bronchodilator effect compared witl heartburn
Theophylline/aminophyl| Placebo in stable COPD. - Insomnia
line - Addition of theophylline to - Headche
salmeterol produces a greater N
improvement in FEV1 and . _tert;{?:aness or
breathlessness than salmeterol alo irritabriity
- Tachycardia
Combination - Different mechanisms and duratig 6-8 hours
bronchodilators of action may increase the degree |
- SABA+SAMA bronchodilation with a lower risk of
sideeffects compared to increasing
- LABA+LAMA the dose of a single bronchodilator| 12-24 hours
- LABA+ICS

Table 8: Antiinflammatory agents

Anti-Inflammatory therapy in stable COPD

Inhaled Corticostroids

-An ICS combined with a LABA is more effective than the individual componen
improving lung function and health status and reducing exacerbations in patien
with exacerbations and moderate to severe COPD (Evidence A).

-Regular treatment with ICS increases the risk of pneumonia especially in thos
severe disease (Evidence A).

-Triple inhaled therapy of LABA/LAMA/ICS improves lung function, symptoms
and health status, and reduces exacerbations, compared to LABA/ICS,
LABA/LAMA or LAMA monotherapy (Evidence A).

Oral Glucocorticoids

-Long-term of oral glucocorticoids has numerous siffects (Evidence A) with no
evidence of benefits (Evidence C).

PDEA4 Inhibitors

In patients with chronic bronchitis, severe to very severe COPD and a history g
exacerbations

-A PDE4 Inhibitor improves lung function and reduces moderate and severe
exacerbations (Evidence A).

- A PDEA4 Inhibitor improves lung function and decreases exacerbations in pati
who are on fixeedose LABA/ICS combinations (Evidence A).
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5-First-line treatment
Initial Pharmacological Management

A proposal for the INITIATION of pharmacological management of COPD according to the
individualized assessment of symptoms and exacerbation risk following the ABE scheme, and
also accounting for blood eosinophil count

Group A:

- All group A patients should be offered bronchodilator treatment based on its effect on
breathlessness. This can be either a sbod longacting bronchodilator. If available and
affordable a longacting bronchodilator is the preferred choice excepatiepts with very
occasional breathlessness.

Group B:

- Treatment should be initiated with a LABA+LAMA combination. LABA+LAMA is superior to
a LAMA.

- LABA+LAMA is the recommended initial pharmacological choice.

- Group B patients are likely to have comorbidities that may add to their symptomatology and
impact their prognosis, and these posibilities should be investigated and treated.

Group E:

- LABA+LAMA is the preferred choice for initial therapy in Group E patients to reduce COPD
exacerbations.

- Use of LABA+ICS in COPD is not encouraged. If there is an indication for an ICS, then
LABA+LAMA+ICS has been shown to be superior to LABA+ICS and is therefore the preferred
choice.

-Consider LABA+LAMA+I CS in group E if eosinop
recommendation).

- If patient with COPD have concomitant asthma, they should be treated like patients with asthma.
The use of an ICS is madatory.

Figure 4: Pharmacological treatment:

Initial Pharmacological Treatment

2 2 moderate GROUP E
exacerbations or LABA + LAMA*
2 1 leading to
hospitalization consider LABA+LAMA+ICS* if blood eos > 300
23 A
GROUP A GROUP B

0 or 1 moderate
exacerbations

(not leading to A bronchodilator LABA + LAMA*

hospital admission)

mMRC 0-1, CAT < 10 J mMRC > 2, CAT > 10 J

*single inhaler therapy may be more convenient and effective than multiple inhalers.

44



The modified Medical Research Council dyspnea scale (MMRC); the COPD Assessment Test (CAT);
eos: blood eosinophil count in cells per microliter.

Table 9: Treatment options regarding to severity of COPD

Stage Severity Pharmacological treatment
Stage 1 Mild obstruction Shortacting bronchodilator as needed.
Stage 2 Moderateobstruction Shortacting bronchodilator as needed; leacfing bronchodilator(s);
cardiopulmonary rehabilitation.
Stage 3 Severeobstruction Shortacting bronchodilator as needed; leacting bronchodilator(s);
cardiopulmonaryrehabilitation; inhaled glucocorticoids if repeated
exacerbations.

Stage 4 Very severebstruction | Shortacting bronchodilator as needed; leagting bronchodilator(s);
or moderate obstruction| cardiopulmonary rehabilitation; inhaled glucocorticoids if repeated
with evidence of chronic| exacerbation; longerm oxygen therapy (if criteria met); consider
respiratory failure surgical options such as lung volume reductionasyrdLVRS) and lung
transplantation.

Table 10 : Factors to consider when adding ICS to-bwrtong bronchodilators

- History of hospitalization(s) for exacerbation of COPD
Strongly favors use -O 2 moderate exacer,bat i ons
-Bl ood eosinophils O 300 cel
- History of or, concomitant asthma

Favors use - 1 moderate exacerbation of COPD per year

- Blood eosinophils 100 to <300 / mcL

- Repeated pneumonia events

Against use - Blood eosinophils < 100 cells / mcL

- History of mycobacterail infections

6- Treatment adjustment:
- Adjust pharmacological treatment, including escalation ezsialation.

- Any change in treatment requires a subsequent REVIEW of the clinical response including
adverse effects.

Figure 5: Management Cycle

Review
Symptoms:
Dyspnea
Exacerbations
Adjust Assess
Escalate Inhaler technique and adherence
Switch inhaler device or molecules Non-pharmacological approaches
De-escalate (including pulmonary rehabilitation and

self-management education)

{ J
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7- Non-pharmacological therapy:

Non-pharmacological treatment is complemntary to pharmacological treatment and should
form part of the comprehensive management of COPD.

- Smoking CessationSmoking cessation is the most effective intervention for slowing the
progression of COPD (reduces decline FEV

- Avoid exposure to occupational dust, vapor, gases, indoor biomass smoke, air pollutions, and
other chemicals.

- Psychosocial support

- Vaccinations

. influenza vaccination is recommended annually. It reduces mortality from influenza
infection in patients over 65 years of age by 50%.
. pneumococcal vaccination is indicated every 5 years in patients with COPD over 65 years of
age or in case of severe COPD.
- Respiratory physiotherapy is valuable aid to move the mucus from the bronchi.
-Oxygen therapy for patient with chronic hypo
8- Rehabilitation :

Pulmonary rehabilitation is a key component in the management of people with the condition to achieve
and maintain optimal levels of functioning. Interventions for rehabilitation are effective in reducing
symptoms of breathlessness and fatigue and cotaribumproving healtielated quality of life and to
reducing hospital readmission related to acute exacerbation. Specific interventions for rehabilitation
empower people to cope with related symptoms (e.g. breathlessness or cough) and to develep strategi
to perform activities despite these symptoms and to regain and maintain their exercise capacity.
Furthermore, rehabilitation supports people with chronic obstructive pulmonary disease to keep engaged
in meaningful activities, such as work and social. lif

Rehabilitationinterventions
1 Airway clearance techniques to remove the secretions

Energy conservation techniques to improve the respiratory functions and avoid fatigue

Muscle strengthening to address the motor functions and mobility

Respiratory muscle strengthening exercises

Provision and training in the use of assistive products foicaedf

Graded fitness training to enhance exercise tolerance

Modification of the home environment

Assistive products for toileting, dressing and utensils for activities of daily living

= =4 =4 -4 -4 -4

Table 11: Indication of longterm aministration of oxygein patients with COPD

Objective of oxygen therapy isto | Pa O2 O 55 mmHg (7.3 kPa) or SaQgQ
keep Sa0O2 O 90 %.

Long-term administration of oxygen s 3 02 © 5 5
> 15 hours per
L/mn (or depending on Sa02).

mmHg but O 60 mmHg (>
failure or erythrocytosis.

9- Other medications:
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1 Antitussivessuch as dextromethorphan and benzonatate, have no role in treating COPD
exacerbations.
1 Opioids(eg, codeine, hydrocodone, oxycodone) should be used judiciously for relief of

symptoms (eg, severe coughing paroxysms, pain) because these medications may
suppressa productive cough, impair mental status, and cause constipation.

10- Surgery

For selectpatients with severe emphysema or large bullae: lung volume reductiion surgery;
bullectomy.

11- Algorithms
Figure6: Management of COPD

Assessment of COPD
-Age 040 years
- Risk factors:
9 History: smoking (> 20 paelear), secondhand smoke exposure,
1 occupational,
1 medical,
1 genetic
- Cardinal symptoms: dyspnea, cough, sputum production, wheezing, chq

l

Confirmed diagnosis by
Spirometry
Postbronchodilator: FEVFVC < Differential diagnosis
0._7 _ 1 Asthma
= f Congestive heart
failure
9 Bronchiectasis
N - 1 Interstitial Lung
Ye > disease
9 Tuberculosis
v
COPD _ | Assess the severity of COPD Airflow
- : obstruction, symptoms, history of exacerbations,
v v i
Mild Moderate Severe Very Severe
- FEV/FVC < - FEV./FVC < - FEV/FVC < - FEV//FVC<
0.7 0.7 0.7 , nz ,
Treatment as Treatment as Treatment as Refer to ICU
Group A Group B Group E

Not
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VIII - SPECIAL CASES

i- Pre-COPD or PRISm (Preserved Ratio Impaired SpirometrY):

T
T
)l

Individuals who have respiratory symptoms and / or other detectable structural and / or
functional abnormalities, in the absence of airflow obstruction on forced spirometry.
Normal FEV1/FVC 0.7 after bronchodilation, but impaired spirometry,

FEV1 < 80% of reference after bronchodilation.

These patients may develop persistent airflow obstruction (COPD) over time.

ii- Acute Exacerbation of COPD (AECOPD)

T

Tabl e

Epidemiology of AECOPD: AECOPD are key events in the natural history of the disease
because they impact significantly on the health status of the patient, enhance the rate of
the lung function decline, worsen the prognosis of the patient and are assediatadst

of the healthcare costs of COPD.

Definition of AECOPD: AECOPD is defined as an event characterized by increased
dyspnea and/or cough and sputum that worsens in < 14 days which may be accompanied
by tachypnea and/or tachycardia and is often associated with increased local and systemic
inflammation caused by infgon, pollution, or other insult to the airways.

Classification of severity of AECOPD: AEOPD are classified into 3 stages of severity
based on clinical symptoms. This classification, known as the Anthonisen Criteria, is
commonly used to guide treatment decisions (Table 10).

Cause of acute exacerbation of COPD

Published data suggest thai 30% of exacerbations are due to respiratory infections,
10% are due to environmental pollution, and up to 30% are of unknown aetiology.
Commonly isolated organisms includaemophilus influenza&treptococcus
pneumoniagMoraxella catarrhalis Haemophilus parainfluenza®seudomonas

aeruginosa, and Gram negative bacteria. It appears that infectior®settiomonas spp

and Gram negative bacteria occur in more severe exacerbations.

The data of several study in Cambodia (SARI surveillance, Caliban 2012) showed that
infection withP. aeruginosand Gramnegative bacilliKlebsiella pneumoniee. coli,
Burkholderiapseudomalleand Gram positiveS. aureuccurs in mee severe respiratory
infections.

12: Classification of COPDO6s severi

ty

Stage Presented Symptoms Management

Type |
(Mild exacerbation)

One of the following:
- Increased dyspnea
- Increased sputum
production

- Purulent sputum

Supportive therapy:

- Bronchodilators

- Adjusted maintenace medications

- Antibiotic therapy is NOT recommended, except a
purulent cough is present.

Type I

(Moderate exacerbation)

Two of the following:
- Increased dyspnea
- Increased sputum
production

- Purulent sputum

Additional treatment:

- Antibiotic

- Systemic steroids

- Comorbidity treatment

- Antibiotic therapy is recommended.

Type llI
(Severe exacerbation)

All three present:

- Increased dyspnea
- Increased sputum
production

- Purulent sputum

Additioal treatment and aggressive management:

- Hospitalization

- Oxygenothearpy

- Comorbidity treatment

- Non-invasive ventilatiom, or Mechanical ventilation
- Antibiotic therapy is recommended.

48



1 Antibiotic Therapy on AECOPD:
- Antibiotic therapy in patients with AECOPD should be initiated in type (moderate) and
type 3 (severe), or especially when a purulent cough is present (table 13).

Table 13: Antibiotic Treatment Recommendations for Acute Exacerbations of COPD

Category

Recommended Therapy

Note

< 2 exacerbations/year and at
least 2 of the following:

- increased sputum purulence
- increase sputum volume

- increased dyspnea.

First line agent:

- Amoxicillin 1g PO, TID for 5 days
OR

- Azithromycin (250mg) 500mg first

day then 250mg for 4 days.

Failure to first line agents: see below,

-Antibiotics shorten recovery time,
reduce the risk of early relapse,
treatment failure, and hospitalizatio
duration.
-AAntibiotic
had the same clinical and
bacteriological efficacy to longer
conventional treatment in outpatien
with COPD.

treat

O 2 exacerbati
least 2 of the following:
- increased sputum purulence
- increase sputum volume
- increased dyspnea
OR
Failure to first line agent@bove,
OR
- Antibiotics in the past 3
months.

First line agents:

- Amoxicillin+Clavulanate 1g IV, BID
for 51 10 days.

OR
- Cefoperazone + Sulbactam 1g IV,
BID for 57 10 days.

Alternatives:
- Azithromycin 250mg PO, BID for 5
days.

OR
- Clarithromycin 500mg PO, BID for §
days.

OR
- Levofloxacin 750mg infusion once g
day for 5 days.

OR
- Moxifloxacin 400 mg infusion once
daily for 5 days.

-Failure of first line agents: no
improvement in symptoms following
completion of antibiotic therapy OR
deterioration after 72 hours of
antibiotic therapy.

-Use an antibiotic from a different
class than was used in the last 3
months.

-Macrolides have podfioemophilus
coverage and significas.
pneumoniaesistance. The benefit o
macrolides may be used more to ar
inflammatory properties than to
antibacterial activity.
-Levofloxacin has good coverage of
the pathogens involved. However,
because of its broad spectrum,
potential for increasing resistance,
risk of Clostridioides difficile
infection, significant adverse effect
profile, it should be reserved for
amoxicillin and cefuroxime allergic
patients or patients who have failed
or cannot tolerate first line
antibiotics.

-Moxifloxacin does not provide
pseudomonatoverage, has increase
risk of Clostridioides difficile
infection compared to levofloxacin,
has marginal anaerobic activity
which can alter oral and
gastrointestinal tract flora, and has
antituberculosis activity possibly
resulting in false negative TB
cultures.
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Figure 7: Algorithm of Management of AECOPD

Acute Exacerbation of COPD
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!

Continue management Step

down when possible.

'

Review longerm
management

No

v

Ressessment for
other diseases

Improvement -—I— No Improvement

l

Add corticosteroids
(oral/intravenous)

!

Reassess withn hours
Find out complications and treat

\ 4

failure

Worsening of sign/symptoms or

l

Refer to hospitalization

50




IX- EVOLUTION
1 COPD progresses gradually with worsening airflow limitation and systemic manifestations if left
untreated.
1 Exacerbations accelerate the decline in lung function and impact significantly on the health status
and healthcare costs of the patient.

X- COMPLICATIONS

Frequent exacerbations
Pulmonary hypertension

Cor pulmonale

Respiratory failure

Increased cardiovascular risk

= =4 =8 =8 -9

XI- PROGNOSIS
Prognosis is based on a point system, with all 4 factors used to determine the score, as
follows:
1 Body mass index: greater than 21 = 0 points; less than 21 = 1 point
1 FEV: (postbronchodilator percent predicted): greater than 65% = 0 poin®4%0= 1 point; 36
49% = 2 points; less than 35% = 3 points
1 Modified Medical Research Council (InMRC) dyspnea scale: mMRC 0 = dyspneic on strenuous
exercise (0 points); mMRC 1 = dyspneic on walking a slight hill (O points); mMRC 2 = dyspneic
on walking level ground, must stop occasionally due to breathlessnesatjlmMRC 3 =
dyspneic after walking 100 yards or a few minutes (2 points); mMMRC 4 = cannot leave house;
dyspneic doing activities of daily living (3 points)
1 Six-minute walking distance: greater than 350 meters = 0 points32%0neters = 1 point; 150
249 meters = 2 points; less than 149 meters = 3 points

The approximate-4ear survival based on the point system above is as follows:

0-2 points = 80%
3-4 points = 67%
5-6 points = 57%
7-10 points = 18%

=A =4 -8 =4

XIl - PREVENTION AND RECOMMENDATION
1 Smoking cessation
1 Reduction of occupational and environmental exposures
1 Vaccinations:
0 Influenzavaccination annually.
o0 Pneumococcalaccination every 5 years in patients over 65 ye#ts

51



Xl - REFERENCES

1. Global Strategy for the Diagnosis, Management, and Prevention of Chronic Obstructive Pulmonary
Disease, GOLP2023 and 2024.

2. Chronic Obstructive Pulmonary Disease. World Health Organiz2023;

https://www.who.int/newsoom/factsheets/detail/chroniobstructivepulmonarydiseasgcopd).

3. Lisa Ruvuna MD, Akshay Sood MD, MPH, Epidemiology of Chronic Obstructive
Pulmonary Disease. Clinics in Chest Medicine, Volume 41, Issue 3, September 2020: Page
315327.

William MacNee; ABC of chronic obstructive pulmonary disease.

Pathology, pathogenesis, and pathophysiology BMJ VOLUME 332 20 MAY 2006

bmj.com.

6. Yorke et al, Evaluation of the Individual Activity Descriptors of the mMRC Breathlessness Scale;
International Journal of Chronic Obstructive Pulmonary Disease 2022:17.

7. Zab Mosenifar, MD, FACP, FCCP; Chief Editor: John J Oppenheimer, Gkidpnic Obstructive
Pulmonary Disease (COPD)Ypdated: Oct 09, 2024.

8. Katherine A. Safka, MD, FRCP; Joshua Wald, MD, FRCP; Hongyu Wang, MD, PhD; Luke Mclvor;
Andrew Mclvor, MD, MSc, FRCP; Chronic Obstructive Pulmonary Diseases; Journal of the COPD
Foundation: Volume 4 A Number 1 A 2117 (journe

9. Janelle Yorke et al. Evaluation of the Individual Activity Descriptors of the mMRC Breathlessness
Scale. International Journal of Chronic Obstructive Pulmonary Disease 2022:17.

10. Respiratory system; Clinical Practice Guideline of Medicine of Cambodia 2013.

11. Robert A. Wise. Treatment of Acute COPD Exacerbation. Pulmonary Discrdésd Manual
Professional Edition: Revised May 2024.

12. Traitement de la bronchopneumopathie chronique obstructive (BPCO), VIDAL Reco:
08/10/2024.

13.Ball P. Epidemiology and treatment of chronic bronchitis and its exacerbations. Chest
1995; 108:4B52S.

14.13-E Sapey, R A Stockley; Aetiology of COPD exacerbations: 7 Nove20f#y
(www.thoraxjnl.com).

15.R RodrigezRoizin, COPD Exacerbation 5: Management, 10 January 2006
(www.thoraxjnl.com).

16. Package of interventions for rehabilitation. Module 4. Cardiopulmonary conditions. Geneva:
World Health Organization; 2023 (Package of interventions for rehabilitation). Licence: €C BY
NC-SA 3.0 IGO

o s

52


http://www.thoraxjnl.com/
http://www.thoraxjnl.com/

PULMONARY FIBROSIS
Asst.Prof. CHHARBunpaul

I. DEFINITI ON
Pulmonary fbrosis(PF) is a fornof interstitial lung disase (LD) in
whichlung paenchymais regdaced by sar tissue.

Il .EPIDEMI OLOGY

This diseaseffects millions of peofe and itsinddernce s increasing worbwide.
Some forms of PF arg&uly idiopahic; however,
PFis also seem avariety of common clinical situations ranging fronautoimmune
diseasdo exognous exposures.

. ETIOL OGY

3.1-

Do o Do Do o

3.2

> D

3.3

3.4

3.5

3.6-

ILDs related to disinct primary diseases
Lymphangoleomomatosis
Pulmonaryalvedar proteinosis
Eosnophiic pneumonia

Sarcadosis

Langertans-cell granulomatosis

ILDs related to envionmental exposures:
pneumocoriosis dudo inhaldion of inorganc subsances
Hypersengivity pneumonitis mosly relatedto inhalation of agaric

particles (e.g., dmesic or occuptional exposurego mold or birds or otlr
exposures
ILDs induced by drugs (Cordarone, M ethotr exate.) orir radiation

ILDs assocgated with connectve-tissue dsease (CTB), including RAILD and
SX-ILD, idiopathic inflammatory myojthy and gimary Sjogen 6 seasg

Idi opathic interstitial pneumonias: IPF, Cryptogenic
Organiiang Pnewmonia, idiopathic nonspedic interditial
pneunonia (NSIP)

ILDs pogt infection: TB, Covid-1 9 é
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IV.PATHOPHYSIOLOGY
Recentstudies have Inkedtheir
pahogeresis to prelisposng geretic fadors
and futherenvironmertal influences.

a) b) c)

17 . .
7 Environmental particles

Y
6‘@& o@
N ",
ge,""\ %,
R {

Fibroblast e Fibroblast e

Alveolar 9 .
AEC| Macrophage eutrophil

Injury Epithelial-fibroblastic interaction Aberrant repair and fibrosis
Epithelial damage Release of profibrotic cytokines Exaggerated ECM accumulation
Endothelial damage (Myo)fibroblast recruitment, Lack of matrix degradation
Destruction of alveolar capillary proliferation and differentiation Progressive lung remodelling

basement membrane Provisional matrix formation Honeycomb changes
Vascular leak Angiogenesis
Platelet activation Defective re-epithelialisation

Fibrin clot activation

V.DIAGNOSIS
5.1- Clinical Presentation
Table 1: Clinical presetetion of Pumonary Fibrosis

Clinical presentation of Pulmonary Fibrosis

Symptoms:
A Chronicexertional dyspnea
A Chroniccough wihout purulence
A Faigue
History taking
A Environmenta expasures
A Medication use
A Extrapumonarysigns
Physical examination
A Bilateral Fine ceckles(also céled Bilateral Velcro-like crackles)
A Clubling
A Acrocyanosis
Serdogic testing: Anticulcear antibodies ananticitrullinated pepide antibodies
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5.2- Investigation

5.21- Chest radiog aph
Y Nonspedfi cchangesor bilateralbasalreticularabnormalities

5.22- High-resolution CT scan of chess revealing reticulation, achitecural
distottion, andlung volume loss and maidertify patterns swgestve of speific
causes.

5.23- Lung Function Test: Regrictive lung fundion pettern (decreased fored vital
capacity [FVC], normal or increasedratio of forced expratory volumein 1 secondto FVC,
decreased btal lung capacity andlow resdualvolume).

5.24- Bronchoalveolar lavage-/+ brondia mucosaandlymph-nodebiopsiesf suspeted
hypersendgivity pneumonitis andsacoidosis

VI. DIFFERENTIAL DIAGNOSIS
A COPD
A Asthma
A TB sequela

VIl. MANAGEMENT

Objectives

Ameliorating thedisease

Slowing down diseaggrogressin

Improving or maitaining quality of Ife

Critical Sign

Acute exacerbetion (acute respiratory symptoms: altered conscious, irtreased repiratory rate
and feartrate)

Mortality risk factor: infection, exaerbation and espiratory failure.

Do I Do o Po

w
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4. Outpatient Management
A Educating the paients and shang desisions areémportant, egecialy since hereare
many of-label treatmentoptionswith potentially serious sie effects
A Preveting exposues and eents thatmay drive further disease progesson is
essetial.
A Cessadbn of tolacco smoking
A Pneumocaccal and influenzavaccinations
5. First-line treatment
- Treatment of the undelying disorder
- Nonpharmacologic treatment
A Suppkementaloxygen is indcatd in patients with restng hypoxemia (PaD2 <
55 mmHg, or P&, < 60 nmHg and copulmonale or pbycythamia);
ambulatory oxygen in paents with isolated exertional hypoxemia
A Psychoso@l support
A Smoking cessaton
A Pulmonaryrehahlitation
A Sympom palliation
A End-of-life care
- Pharmacologic treatment
Y Dependingontheunderlyingcondition,anifibrotictherapyisconsideredin cased
disease progression despite appropriate fir st-linetherapy.
A Antiinflammatory Agents
Prednisoloe: 1 mg/kg per dy ordly, followed by gper slowy overthe course of
weeks tamonths ersuring thereis no ecurrence with close follow up.
A Immune Modulators: interferon ganma1b subcuneous ifections ofinterferon
ganma1bthreetimesweeky
A Antif ibrotic agents:
T pirfenidone 801Img by mouth thricedaily
T or nintedcanib 150 mg bymouth twice daily
A Lung Transplantation

6. Treatment adjustment: Accordngto:
A Disease progsson
A Stabe dsease
A Amédlioration
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7. Algorithm

Clinical suspcion of pulmonary fibrosi

[72)

v
History taking:
Symptoms, exposwas (ocupdiona/persnd), evidenceof sydemic disease,
family history, drugs, smalkg, illicit substnces, pasimedical history
Physical examination:
Lung auscutation: bil ateral fine crackles
clubking of fingers, stigmata of systemiadisease, signs of tidrheart decanpenstion

v

Lung function tess:
Regrictive syndrome (deeased FEV1 ad total lung apacity), decreased
DLCO

v

Serdogy (in the absencef known sysemic disease):
Auto-artibodies: ANA, ENAsubdfferentiation, <l1-70, ANCA, RF, ai-CCP,
myositis panelwhereapproprate
specific IgG antibodies
against known disese-produgng antiges, if thereisclinical suspigon of HP

v

high-resoluion, norenhanced, thin-section conputedtomography of thechest (HRCT)

v

interdisdplinary discussionof thepatern andclinical features

VII. SPECIAL CASES

A Neaty any systmic diseasean be assodiad with anlLD. The dfferential diagncsis

VIII.

should &waysindude drugtoxicity, as cein immune suppessans argoneunotoxic.

EVOLUTI ON AND PROGNOSIS

Depend on theundelying entity

A Worsering respistory symgoms
A Dedinein lungfunction

A Decrased qdlity of life

ARisk of exly death

IX. COMPLICATI ONS
A Respigtory failure andinfection
A Severgoumonaryhypetension wih cor pumonale
A Heartfailure
A Bronchognic carcinoma
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X. PREVENTION AND
RECOMMENDATION

A Preveting exposures
A Cessdbn of tolacoo smokng arepriorities.
A Pneumococcal andinfluenzavaccinations

XI. REFERENCES

1.
2.

3.

Idiopathic Puimonay Fibrosis. n engl med 37819 nejm.orgMay 10,2018

Thepahogeaesis of puinonary fbrosis: anoving target. Eur Respir J 2013; 41:

12077 1218 DOI: 10.1183/090319360073012

Murray, L., Homer, R. J., Gdti, M., & Herzog,E. (2014). Pulmoary Fibrosis.

Pahobiology of HUman Dis@se, 268i 2653.d0i:10.1016/b978)-12-386456
7.0530-7a. 10.1016/b98-0-12-3864567.053077
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N EnglJ Med, Vol.345,No.7 August 16,200twww.ngm.org
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COMMUNITY ACQUIRED PNEUMONIA (CAP)

Prof. Vann Mch

|- DEFINITION

Community-acquired pneumonia (CAP) is defnedas anacuteinfection of thepulmonary
parenchymathat isacqured ousidethe hosptal or outsidethe hedthcarefacilitiesor oaurs
within 24 hours of hospal admission.

Il - EPIDEMI OLOGY

Pneumonia is one of the most common infectious diseasesand an important causeof
mortality andmorbidity worldwide despte the availability of potentantimicrobials.

Community acquired pneumonia is one of the leadng causes of hosptalization dueto an
infectious ageh

Community acquired pneunoniais 6" leadng andthe first causeof death from infectious
diseasesn United States of American estimated therewas4 - 5 million casesannudly, 500,00
hosptalizations and45,000desaths with mordity rate from 2 to 40 % for hospitdized patients and
lessthan 1% forthose notrequring hogpitalization.

[l - ETIOL OGY

Theetiology of pnaumoniadependson seved factors, recent artibiotic use,andlocation of
the patient when preumonia accurred.
Accordngto the Caliban,community-acquiredlunginfection bacteriaandantibiotics network 2012
and the data of US-CDC/CDC-MoH of Camboda, Serinental Surveilance of Sewre Acute
Respietory Infecions (SARI) 20092019:

A S. pneumoniaandH. influenzaewere the two most common bacteria etiologies of
pneunoniain children in Canbodia.

A The Gram-negaive bacteria such as Pseudomonasaeruginosa,Klebsgla pneumoniae,
Esclerichia cdli, Burkhdderia pseudomei werethe most @mmon bacérial etiologiesof
pneunoniain adut.

A Saphyococus aureis was found asauise of pnemoniain both chldrenand adut.

A The intracellular bactria suchas Chlamydia pneumonia, Mycoplasma pneumoniaeand
Legondla pneumghila were not found as causeof pneumnonia in Cambodia dueto non-
availability of routine testto diagnose #ypica pnaumonia.

These datais diff erent from thoseof prospetive studies in Europethat the most commonly
identified cause of CAP is S. pneumora and respiitory virusesand followed by haemopHus
influenzae, Moraxella catarrhalis, Staphylococus aureus and legionella spp, Mycoplagma
pneumonia, CHamydia pneumonia.

A Importanttrends:Both the distribution of pathogensthat causeCAP andour knowledgeof

thesepahogensare evdving. Key obsevations that have changed our undersanding of
CAP andinfluenced our apprach to managementinclude:

0 Dedinesin S.pneumoniancidence: AlthoughS. pneumoniaeis the mostcommonly
detected becteriad cause of CAP in most studes, the oveml incidence of
pneumocaoccal pneumonia is decreasing. This is in part due to widespred use of
pneunocaccal vaccindion which resuts in both a decline in theindividual ratesof
pneunocaccal pnaumonia and herdmmunity in the popuation.

0 TheCOVID-19 pandmic: SARS-CoV2 is an mportant causeof CAP.

0 Increasedrecognition of other respitory viruses:respietory viruseshave been
detectedin approxmaely one-third of casesof CAP in aduts whenusingmolecular
methods.
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o Low overl rate of pahogen deection: Despte extensve evauation using
molecular methods,a causalpahogencan beidertified in only hdf of casesof CAP.

IV - PATHOPHSYSIOLOGY

In normelly, LRT are strile below thefirst mgjor brondia division. Puinonary patogens
reachthelung by ae of four rotes:

A Direct inhalation of infectious respirairy droplets.

A Aspiration of oroptaryngesl secreions ontaining bacteria.

A Direct spread along themucosalmembrane surfae fromthe upperto lower respirairy

sysem.
A Hemetogenous spread.

CAP ocurs when tereis a defectn oneor moreof pulmonay defense nechansm, cough eflex,
mucccil liary clearance sysem, immuneresponses, or whenargeinfecious inoclum or a
virulentpathogen @erwhdms the inmune response.

V- DIAGNOSIS
1- Signs and Synptoms

A Thereare noparticular symgoms and pysical findings thatare sengive enoughto
diagnose CAP,

A Chestx-rayis requred for dfinitive diagnosis,

A Clinical predidion rules nay be enployed if chest radography is not awil able.

A

Pneumonia shouldbe suspeted, if a patienthas arecute cough and onef thefollowing
signs:
- new foa@l chest signs
- dysprea
- tachymea
- fever lasingmorethan 4 @ys
A Ches-radographis recommerdedin this seting.

2- Physical examnations
A Phystal exaninations may wry, degnding on thetype of organism, severityof infection,
coexisting hosftfactors, andhe pesence of coplications.
A Signs of baterial pneumonia may include the following:
0 Hyperthermia (3%C < T°> 38C)
Tachyprea (> 18 respirationgminute)
Use ofaccessoryrespiltory muscles
Tachycardia (>100pm) or bradyardia(<50bpm)
Certral cyanosis
0 Altered menta status
A Phystal findings:
0 Advenitious breath sounds, such aacg&tes, rhonch or wheezes.
0 Decrasedntensty of breath sounds
o Dullnessio pecussionmay beobservedf lobarconsdidation or a @rapreumonic
pleurd effusionis presen
A Theclinical evaluationis less than 50% setisie compared to chestimagng for he
diagnosis of CAP.

o o0Oo0o
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3- Imaging

(0]

Chestx-rays or comptedtopography sanare usudly alsodoneto confrm the diagnosis
of pneumonia. Chest CT scanis more sesitive and speific thanchest ediographybut
may beindicatedin selected cases.

Radograplhic finding ranges from tchy airspace opadies tolobarconsoldationwith ar
bronchogans to dffuse &vedar orinterstitial opacities, and canihd dso pleual
effusions anatavitation.

No patern of lediographc abnomalitiesis pathognmonic of anyinfectious cause.
Chestimaging may help assess sevgr and responséo therapy overtime.

Consolilation of the RLL Left lower lobeinfilt rate Consolilation of the right
upper lobe

4- Laboratory t esting:

(0]

(0]
(0]

Complete blood count may presentincreased white blood cells (neurophil) more than
10 000Mmm? or decreaseddssthan4 000Mmm?.

Inflammatory markers such as CR VS, may beincreased.

Procacitonin is releasedin responseo bacteria toxins andinhibitedby viral infection. This
divergent responseo bacterial and viral infection offers laboratory supportfor a clinical
adustment of avira processin patients with lower respirabry sympgoms; however studes
havenotfoundathresholdat which bacteria pneumonia can berelialy distnguished from
viral pneumonia. Therefore, procalcitonin is not recommerded as a firule outo test for
bacterial pneimonia, and empiric antibaterial agents are recommended regardless of
proccitonin levd attime of pesentation.

Microbiologic testing including sputumand blood cultures, at leasttwo setswith needle
sticks at separatesites, has been standardprectice for patierts with CAP who requre
hosptalization. The yield of spuum and blood culture is low, however,false- postive
resutsarecommon. As resut, target testing is recommendedfor paientswith sevee diseae
and forthose teated empiricaly for MRSA or P. aeruginosainfection.

Pleur fluid arelysis may be donefor patients with CAPwho havesignificantpleural fluid
cdllection by diagwstic thoracetesis.

5- Diagnostictesting:

A

A
A

Thediagnosic teding for a speific infectious cause of CAKs notgererally indicatedin

ambulatory paients treated as oypatients becauseenmpiric artibiotic therapy is aimost

always efective in this popul@on.

Thediagnosic teding is recommendedin hosptalized CAP ptiens.

Three widdly avail able diagnosic testsmay gudetherapy:

- ThesputumGramstain or respiatory aspiition (bronchoscpy) and citure.

- Urinary antigentestsfor S. pneumoniaand Legondla species

- Tests for vruses: Infuerzae and SAB-CoV-2 by rapd testng or polymerase tain
reaction (PCR).
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A SputumGramstdn is nether sensitie ror speific for S. pnemonige. Theusefuhess of a
sputumGramstan lies in broaéning initial coverage in patientsto be hospgalized for
CAP,themost commoly to cover S. arreus(including MRSA) or Gran-negtive rods
(including P. aeruginosaandEnterotacteriaceae).

A Urinary antigenassays for L peumophila and S. pneumdae areatleast as sensite and
spedfic as sptum Gramstan andculture. Resuls are notffected byearly initiation of
artibiotic therapy, and postive testamay allow narrowing of initial antibiotic coverag.

VI- DIFFERENTIAL DIAGNOSIS
Thedifferential diagnoses of CARncludeas fdlow:
A Pumonary tuberculosis
A Acutebronclitis
A Acuteexacerbation of chroric obstrtive pumonary dsease
A Chronicheart failure and pumonaryedema
A Pulmonary fbrosis
A Cryptogenic organizing pneumonia
A Bronchognic cacinoma
A Lymphama

VII - MANAGEMENT

1- Objective: the goal of treatment for CAPis:
A togetrid of theinfedion, and
A to prewvent complications.

2- Critical signs:

35°C < T°>40°C

Pulse > 125 bpm

SBP <90 rmHg

Fast respatory rate(>30 permin)

SpO2<90%

Signs of severeespietory distress (e.g. inaitity to speak, usef accessory musles)
A Agitation/ somndence

Po 3 Do Do o e

3- Comorbidity:

A Signs of severeespiwtory distress (e.g. inaitity to speak, usef accessory muskes)
A Adult ageolderthan65 yesrs

Childrenage youmyer than 2 yexrs

Pregrant women

Congestve heart failure /Cardovasalar diseases/stroke

Chronickidney falure

Chronicliver dseass

Chronicrespietory diseases (COPD,sthma, chronicrespiltory falure, lungfibrosis
Uncontrdled diabetes mdlitus, carcers

Immunosuppressn: HIV/AIDS; prolongcotticostenid use; chenotherapy
Hospitalization durng the year with history of bacterial pneumonia.

Livein hedthcare faglities

Bo Do Po o Do Bo o Po Do I
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Tab.11 Comorbidity

Patients

Comorbidities

Age > 65 yers with present
atleast One of camorbidities

- Congestve heart failure /Cardovascudr disesses/stroke
- Chronickidney failure

- Chronicliver dsesses

- Chronicrespitory diseases (COPsthma, chronic

Age < 65 years with present
atleast Two of comorbidities

respietory failure,lung f i br osi s &)

- Uncontrdled diabets mellitus

- Carcers;pregrant

- Immunosuppressi: HIV/AIDS; prolongcorticoseroid
use;chemotherapy é

- Hospitalization duing the year with history of bacterial
pneumonia.

- Livein healthcare facilities

4- Risk factors of mortality:

CURB-65 or CRB-65 scoge:

A CURB-65is a sewerity score for CAP, amprising 5 variakes,attributing 1 pointfor
each item:

o
o
o
o
o

Confusbn: new onse

Urea>7 nmol/L;

Respietory rate  GnBnute,

Blood pressureSBP<90 mmHg and/orDBP O 6 OmHgy and
Age C&r&s vy

A It has beerextensivelyvalidatedto predct 30-day mortality in CAP,2 and dvides
paientsinto 3 groyps:

o

o

o

scoreQi 1: low riskof 30i daymortality (0.71 3.2%) andhusmay bemaneged
as outgtients;

score2: intermediate risk of death (13%)andthus maiagedas ing@tients
(short hospslization) in mediane ward and

score3i 5: high riskof 30 day mortality (171 57%) managed as inpdients
who areadmitted to anintensve careunit (ICU).

Strdification of mortality rate usingthe CURB-65 and CHB-65:

Mortality CURB-65 | Obsrved Recommendation | CRB-65 Obsrved Recommendation
Risk scae mortality scae mortality rate
rate (%) (%)
Low Oorl 15 Hometreament 0-<1 1.2 Can bereaedat
home
Moderate 2 9.2 Hospiwlization lor2 8.15 Must bereferred to
andassesad in a
patient that can
acommodite
inpatients as soo#s
possible.
High 315 22 Treatmentfor | 3 or 4 31 Requred
modeite hosptalization as
pneunonia sSoon as posiie.
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5- Pharmacologic tr eatment:

A Broad spe¢rum empirical artimicrobia therapy should be initiated pronptly once the
diagnosis of CARs estblishedto which the etiologic pathogen is suscefble.
Therefore, initial antibiotic choices are typicaly empiric, basedon avaiable local data,
paient risk factors for spesific pahogensandlocal artibiotic resigance paterns.

O 4 hterypressnttiant

A
A Appropriate treatment involvesstating empiric antibiotics assoonaspassible, preferably
A

As well as sympgomatic and comorbidity treatment, electrolyte and fluid troublesome

should beconsideed.

5-1-Outpatient management

Table.2-Recommerded empiric antibiotic for outpatient with pneumoniawithoutsigns of sewerity

Patient group

Tr eatment regimens

Outpdients with previously
hedlthy outpatients with no risk
factors for MRSA orP.
aeruginosa.

- Aminopencillin: Amoxicillin 1g aally threetimes day.
OR

- Macrdides: Azitromycin, 500ng atfirst daythen 25@ng

ordly daily for 4 da/s or d¢anthromycin, 500mg ordly

twicea day (if local pneumocaoccal resiganceis < 25%) or

doxycycline 1Mmg two ime daly.

Outpdients with comorbid
med cal condiions(see rsk
factors of motality)

1-Combination therpy:
- Beta-lactam: Amoxicillin/dawulanic acid) 1.5g1 3g ordly
daly

OR

- Cefpodoxme 2Mmg twice daily
OR

- Cefuroxme 500ng ordly twicedaily for 77 10 days.
Plus

- an oal macrdide (as aboe) or doxycycine

2-Monotheasy:
- Respigtory fluoroquinaone: Levofloxadan 750mg IV

infusion daly or moxifloxacin 400mg IV infusion daly.

vita sign (afebrile)

- Re-evduation atleast for 48 hours,limically improving kesed on sympoms (not worse) and

- Duration of treatment: 7-10 days for B&lactam and 5 days for ecroide and
fluoroqunoloneand14 days for doxyastine.
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5-2-Inpatient management:

Table.3-Recommerded empiric antibiotic for inpaient with non-sevee pneumonianotrequring

ICU:

Patient group

Tr eatment regimens

Pdients with risk facor of
mortality without MDRO
infection

- Non-ani-pseudononal Betalactam:
Amoxicillin/dawlanic acid 1gintravenousthreetime daily

OR
.Cefoprazone/subactam: 1-2g IV every 12h a day or
ceftriaxone 1-2g IV adayor cefotaxime 1-2g every 8 hourslV a
dayor ceftardine 600mg q12h ddy.

Plus
- Macrdide: Azithromycin 250ng twice daly or
Clarthromycin 500mg twice daily.

OR
-Respietory fluoroquindone: Levofloxaan 750mg PIV a day
or Moxifloxacin 400mg one hour by IMnfusion daly or
ciprofloxacin 400mg IV infusion q8-12h daly.

Pdients with risk facbors of
prior infection with MRSA

(Obtain cultureto confirm
infection or toallow
de-es@ation of herapy)

- Treatmentregimens above
Plus
-Vancamycin, 1520mg/kg IV q12h with nterval dosing based
on kidrey function to ahieveseum trough corcertration 15-
20mcg/mL
OR
-Linezolid 600mg arally or intravenouslyqgl2h

Paients with risk facors of
prior infection with
Pseudononasaeruginosae

(Obtain culture to confirm
infection or toallow
de-es@ation of herapy)

- Anti-pseudomod beta-lactam: Pipeaacil lin/tazobat¢am 4,5¢
g6h IV orly or Cekpime 2g IV B-12hor Ceftazidime 2g IV
g8h or neroperem 1g IV g8h or mipenem500mg IV g6h.
Plus
-Aminodycosides: Amikacin 500mg 75mg/kg IV/IM twi ce
daly or gentamycin 80mg IV/IM g12h.
Plus
-Macrdide: a&ithromycin / clarithromycin IV
OR
Levofloxacin 750mg IV infusion daly or Moxifloxacin 400mg
IV infusion daly or ciprofloxacin 400mg infusion g8-12h daly.

vital sign(afebrile)

- Re-evduation atleast for 48 hours,|mically improving kased on sympoms (not worse) and

- Duration of treatment: Maximum 5 days for aninoglycosdes; 57 days for maciede and
fluorogunooneand 7-14 days for B&-lactam.
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Table.4-Recommerded empiric antibiotic for inpatient with severe pneumoniarequiring ICU
admission:

Patient group Tr eatment regimens

Inpaients with riskfactors of | - Betalactam: Amoxicillin/dawlanic acid 1gintravenoushree
morbid-mortality and ciitical | time daily or cefoperazondsulbactam 1-2g 1V every 12hdally
signs hospgalizein ICU or ceftriaxone2g g24h daly or cefotaxime 1-2g IV q8hdaily
or ceftaroline 600mgIV g8h daly or piperacillin/tazobactam
4,59 IV every 8h daily or mergoerem 1g IV g8h daly or
imipenem500mg IV g6h daly or ceftazidime 2g IV q8h daily.
Plus
- Macrdide: aithromycin 250ng twice daly or
Clarithromycin 500mg twice daily.
OR
-Respietory fluoroquinadone:Levofloxacin 750ng 1V
infusion daly or moxifloxacin 400mg 1V infusion q24h ddy.

Pdients at risk for - Anti-pseudomod beta-lactam:
Pseudononasinfection and | piperacillin/tazobactam: 4,59 1V ewery 6-8h daly or
with citical ill, atincreased | merogenem1g IV g8hdaly or imipenem 500mg IV g6hdaily

risk for drug resisince or ceftazidime 2g 1IVg8h daly or aztreanam2g ewery 8h.
Plus

(Obtain cultureto confirm -Aminogdycosides: amikacin 7.5mg/kg IV/IM q12h daly or

infection or toallow gertamycin 80mg IV/IM q12h daly.

de-es@ation of herapy) Plus

-Anti-pseudomod fluoroquinolone: ciprofloxacin 400mg 1V
infusion g8-12hdally or levofloxadn 750mg IV infusion daily
or moxifloxacin 400mg IV infusion q24h ddy.

OR
-Macrdide: azithromycin 250mg twice daly or clarithromycin
500mg twice daily.

Pdients at risk for MRSA - Non-arti-pseudononal beta-lactam: cefopeazone/subactam

infection with criticd ill. 1-2g IV ewvery 12h daly or cefataxime 1-2g IV q8h day or
ceftaroline 600ng 1V q8h daly.

(Obtain culture to confirm Plus

infection or toallow - either marolides:(azithromycin/darithromycin)

de-es@ation of herapy) Plus

-Vancamycin, 15-20mg/kg IV gl2hdaly with interval dosing
basedn kidneyfunctionto achieveseum troughcorcertration
15-20mcg/mL

OR
-Linezolid 600mg IV q12h day.

- Re-evduation atleast for 48 hours,|mically improving kased on sympoms (not worse) and
vital sign(afebrile)

- Duration of treatment: Maximum 5 days for aninoglycosdes; 57 days for maciede and
fluorogunooneand 7-14 days for btalactam.
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6- First line treatment

A

DoPo oo Do Do

Pneumonia with norisk factors nor sgns of sevaty, initial antimicrobial therapy is
recommendedas amoxicillin ormacrolide ordly [grad A], orthe combination of
amoxicillin andmacrolideis the best choicen case ofindistinguishabletypical
pneumonia and atypical pneumonia.

Thereis no jusification forthe sysémic use of inectale beta-lactam athome or
assodaation of amoxicillin - clawlanic acid.

No indication in addingareerolic coverage for suspeted aspration pneimonia
beyondthe stndardregmens excepliiung absess or enpyema is sspected.

No indication for routndy usingcorticosterads in adult wih pneumonia
Pneumonia due taypica bacteria, thefirst aribiotic recanmended is bet-lactams.
Pneumonia due taatypca bacteria, thefirst artibiotic reconmended is macrolides.
In case of inatermination between typical andatypical pneumona.
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7- Algorithm: Algorithm: Management of Community-Acquired Pneumonia (\P)

dyspnea

tachymea
fever lasing morethan 4 @ys
Chest adiographis recommended.

Paenchymainfedion occurs ousideof hosptal or within 24h of admisson.
Sympoms and Signs: An ateicoughandone of thefollowing signs:
new fo@l chest signs

Diagnosis of AP

|

Comorbidties present (Tab-1)

No

|

Treatas oupatient

v

Prefered artibiotics (Tab-2):

-Amino-pericillin, OR
-Macrdides

-Beta-Lactam + Macrolides

Prefrred antibiotics (Tab-3):

Yes

A 4
Treatas impatient

\4
CRB-65 Score
l \ 4 \ 4
CRB-65 CRB-65 CRB-65

Low risk= 01 Mediumrisk= 2 Hi gh r
3

v. v. l

<7

Short stayin hospial Gened Ward ICU

v

Preferred ambiotics (Td-3):

-Amoxicillin-Clavulanc acid.
OR

-Beta-Lactam + Macrolides.

Prefered artibiotics (Tab-4):

1-Risk infection with MRSA:

-Non-pseudomod Beta-Lactam + Vancomycin or Linezolid.
2-Risk infection with P. aguginosa:

-Anti-pseudononal Bea-Lactam + Amikacin + ciprofloxacin
or mecralides.
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VIII - SPECIAL CASES

1-

Aspirate pneumonia refers to an infection causedby bacteria, primarily oral pharyngeal
areeroles, after a repeated or a large volume aspiition event on the patient with atered
conscousnes®r having the supeior function disorderqeg. Stroke, intracranial mass,head
trauma é ) lts treatment basedon the areerolic agerts such as Clavdanic acid 1
Amoxicillin, Metranidazole &

Lobar pneumonia: Acute exudat/e inflammation of the entire lobe. Uniform consolidation
with acomplete or near complete corsolidation of a lobe of a lung. Majority of these
casesarecaused byStreptacoccus pnemoniae

Bronchopreumonia: A des@nding infection statedaround bonchiand browghioles, whch
then spreads locally into the lungs. Lower lobes are usudly involved. Patchy areas of
consoidation whichrepresents newophl collectionin the alvedi and browhi.
Parapeumonic effusion reérsto exudaitve deural effusionassocated with ipdlateral
pneunonia. Parameumonic effusions aremainly assocated bacterial infection resuting
bacterial pneumonia. Thetreament is based onthe assocation of adapted antimicrobial
andevacuative pleural pundure with pleural washng.

IX- PROGNOSISAND MORTALITY:

Theprognosis for CARs ddemined bythreemain factors: the mtient 6 € theirgverll

stae of readth (pregnceof anycomorbidities);and the sewrity or serousness othe dsease
presetetion.

X- EVOLUTI ON AND COMPLICATI ONS

A
A

The evdution of most patients with community-acqured pneumonia recovers. However,
pneumonia can be fatal, most often in infarts and in older adults.
Complications of ppeumonia may include:

o Parapeumonic pleural effusion/ empyema which can affect 361 66% of paients
with CAP.

0 Sepsis/ sefic shak. This is severepneunonia and may lead to organ failure
complicated byinfection.

0 Acuterespirabry distresssyndrane (ARDS). This is a sewere form of respirabry
failure.

0 Lungabsesses. Theynay reedto be diined wih surgery

o Respigtory failure. This requres theuseof a ventil ator.

o Necrdizing pneumonia is characterized by multiple, small (<1cm) lung cavities
with evidenceof consoldation. It is a rare complication of CAP in aduts andis
assotated with pahogens such asSaphyococcus aureus Sreptococcus
pyogenes NocardiasppandKlebsgla pneumonia.

Note that patients having all risk factors assocated with necrotzing pneumonia suchas
smoking, dcohol, diabetes, chromc lungdiseases oiver dsease.

XI- PREVENTION AND RECOMMENDATI ON

A
A

> o

Thepneumococcal vaccineis one ofthe most efective waysto prewvent pneumonia. It is
recommendedevery 5 years.

Theinfluenza(flu) vaccineis importantnot only for preventing influenzabut alsofor
preventing potential caomplications,including pneunonia.It is recommendedevery year.
Hemophilus influenzaeraccine type bis available only in children.

Avoiding smoking is andher mportant way to prevent pneumomnaas well as oher health
problems.

Infection cantrol refersto measures used to prent the speadof anytype ofinfection,
including meumonia. Infection caitrol is most canmonly praciced in health care settings
butis usefulin the canmunity as wdl. Simple piactices sucthas frequent hand wahing
with soapand watr or dcohd-basechand rubs en beeffective.
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HOSPITAL-ACQUIRED PNEUMONIA
Asst. Pré. CHHARBunpaul

I. DEFINITI ON

Hospital-acquired mmeumonia (HAP) includes pneunoniathat was notnculeting at
the tme of hosptal admission and dvelops atleast 48 hours afr hosptal admissionin
patients who are noteceiving mechanical vertilation.

[I. EPIDEMI OLOGY
A Nosocamiad pneumonia accounted for 2% of dl hospitalinfections inthe Unied
States.
A It is the seondmostcommoninfectionin hosptalized patents, andthemost conmon
infection in theintensive careunit respamsible for onefourth of all ICU infections.

1. ETIOL OGY

P aeru ginosa

Saphytococcus aureusincluding maehicillin-suseptible S aureus (MSSA) and
methicillin- resisent Saureus(MRSA)

Klebsgla pneumorae

Esclerichia coli

Non-Enterokacteiacese bacteria such as S macescens, Shotrophanonas
maltophilia, andAcindobader species.

Do Do Do Do Do

IV. PATHOPHYSIOLOGY
Inhdation, aspigtion, and kematogenous sprad arethe 3main mecharisms by which
bacteria reach the lungs.

Oropharyngal and gastic colonization, and the subseqgant aspiration of their conterts
into thelungs in @tients with impaired mecharcal, cellular and lumoraldefenses led to
the posdile development of HAP.

V.DIAGNOSIS
5.1- Clinical Presentation
Sympoms and gins of hospa-acquired pneumonia in non-intubaed patents are
gererally the sane as those forcommunity-acquired pneumonia and include malaise,
fever, chlls, rigor,cough, dyspneand chest pain.
5.2 Investigation:
5.21- Chest radiog aph: a rew lung infiltrate
5.22- Blood test:increasedWBC, CRPand PCT

5.23- Bacterial culture: sputun, Brondo aspiition or brornco-alvedarlavage
sampe, Hoodculture.
5.24- Thoracentesisif pleural effusion

VI. DIFFERENTIAL DIAGNOSIS
A Congestve heart failure
A Pulmonaryenbolus orinfarction
A Acuterespietory distress syndnme

VII. MANAGEM ENT
1. Objectives
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A To minimize petient harmandexposure to unrnessaryantibiotics and
reducethe ded opment of antibiotic resigance,
2. Critical Sign
CRB-65 score ¢onfusbn, Respigtory rate > 30 breghs/mn, Blood
pressure < 98hmHg systdic or <60 mmHg diastolic,andage 065 yrs)
3. Mortality risk factor:
A Ventilatory support foHAP
A undetying illness
A Delays intheinitiation of appropiate antibiotic therpy
A Seflic shock
A Respietory and heg Failure
4. First-linetreatment
Thechadce of aspecificregmen forenypiric therapy shouldbe based upon
A Thepatient's indvidualrisk factors formultidrug resitance (MDR),
induding their prior microbiology data.
A Local microbiologic daa

MDR risk factors:
A Previous respatory MDR pahogenisolation
A IV antibiotic use withinthe pevious 90days

EMPIRIC THERAPY OF HOSPITAL-ACQUIRED PNEUMONIA for 7-10
days

No MDR risk factors
A Pipegcillin-tazobactam4.5 g IV ewery 6
hours, or
A Cefepime 2 g IV every 8hours

MDR risk factors

ONE of the fdlowing:
A Pipegecillin-tazobactam4.5 g IV ewery sixhours
A Cefepime 2 g IV eery eighthours
A Cettazidime 2 g IVevery eight hours
A Imipenem500mg IV every sixhours
A Meroperem 1 g IV every eight hours

PLUS, one of the folbwing:
A Amikacin 15to 20 mgkg IV daily
A Gentmicin 5to 7 mgkg IV daly

PLUS, one of the folbwing:
A Linezolid 600mg IV every 12hours,
A Vancamycin 15mg/kg IV g8i 12h with gal to target 15 20 mg/mL trough

level (consder aloading dose of i 30 mg/kg x 1 for severdlness)

Tr eatmentadjustment

Theempiric regimenshould bedailoredto the @thogen's susceiili ty pattern
Pdients who havenot improved wthin 72 hours of sarting empiricantibiotics
should beevaluated for canplications, ober stes of inkction, andatemate
diagnoses.
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6. Algorithm

HAP Suspeted

|

Obtan lower respiratory tick Sanple for

Culture & Microsopy

!

StartEmpiric Antimicrobial Therapy bagd on
MDR Risk and La@al microbiologica Data

!

Days & 3: Check cultures &assess linical responseTemperature,
WBC, CXR, Oxygeution, Purulet Spuum, Hemodymamic Changes &
Organ Funtion)

Clincalimprovement at 48-72hours

NO

1

!

Cultues-

!

)

Cultues+

l

/\

SearcHor other Patlbgens,
Complications,
OtherDiagnasis

Or Other Sites of Infection

AdjustAntibiotic Therapy,
SearcHor
OtherPatha@ens,
Complications,
OtherDiagnasis, or

Other Sitesof infection
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De-escédate Antibiotics, if

YES
1L l
Cultu'es+
Condder stopping
Antibiotics possibe,

TreatSelected Patients for
7-8 days& Reassss




VIII. SPECIAL CASES

A

XI.
A

A

For patents with HAP who haveorior intra venous anbiotic use wthin 90 days, a
high risk for motality, or stuctural lung disese (.e., bromhiectsis orcysic
fibrosis), doble artipseudomaal coverage with antibiotics fromtwo different dasses
shoud beconsideked.

Either vancomycin or linezolid should baised when aaient with suspeted HAP has
arisk factor for MRSA infection oris athigh rnisk formortality.

EVOLUTI ON AND PROGNOSIS
Themortality associted with hosptal-acquired preumonia is high despie the
availability of effective antibiotics.

. COMPLICATI ONS

A Respigtory failure
A Heartfailure
A Sepic shock

PREVENTION AND RECOMMENDATION

Host related

o Adequae nurition, enteral feedng via agogastic tubes

o Redution/discontnuation ofimmunosippressie treatmerts

0 Prevenwunplannedextubaion (restraints, seddion)

o Kinetic beds

0 Incentive spiometry, degp bresthing andpan cortrol
Device/treatment r elated

o Minimise use of sedates andparalytics
Avoid gastic overdistetion
Avoid intubaton andreintubation
Expeditious renoval of endtracheal andnasogastc tubes
Semirecumbentpositioning
Drain condnsatefrom vertil ator circuits
Enddracheal tube cuff pressure (>20rmH20 prevents leekage ofbacteria
pahogens arounthe cuff into lowerrespietory trad)
Cortinuous aspation of subgpttic secretons
Use of heat moistureexchangrs (redwesventilator arcuit colonzation but notVAP
incidence)

O O O0OO0OO0OOo

O O
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Environment related
o Attertion to infection-cortrol procedures,i.e. staff edwcation, handwashng,
patient isdation
0 Microbiological suwveilllance progammed
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OBSTRUCTIVE SLEEP APNEA

Prof. CHAN Sarin

|.  DEFINITI ON
Obstructive skepapnea(OSA) is a asorderthat is claracerized by obstrutive apneas

and hypopeas @used by retitive collapse of theupperairway during seep. Thediagnosis
should beconsideed wheneer a petient presets with sympgoms suches ex@ssie daytime
sleepiness, snong, and chokng or gaspig during séep, farticulary in the peserce of lisk
factors such as obesitypale gender, and advanced age. The ch#lengeis to selecthe tients
who aremostlikely to haveOSA for further diagnostc evaluation, sinceexpensive andtime-
consuning teding has tradtionally beenrequredto idertify OSA.

. EPIDEMIOLOGY
Obstructive skepapnea(OSA) is acommon pdhaoogy (approxmatdy 5% of the geeral

popuktion). Today, in the generalpopulaton, morethan 2% of woren and 4% ofmen
would presentvith sleepapnea syndrome (8S). The pevalenceof SAS inceases wih age
to reach aplateau after 65 gars wih a maxmum prevaence of 10% irthe genera

popuktion.
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Figure 1. Kaplan-Meier survival curves across categories of the
apnea-hypopnea index (AHI).
doi:10.1371/journal.pmed.1000132.g001

Obesty is the mairrisk andaggravation factor for OSAS. The mvalence of OSAS
increases wih the sverity of obesty. A weightreduction of lessthan 8%allowsonly little
improvemenin AHI, while greaterthan10% dlows anaverage redudion in AHI of more

than 50%
Themain conseqences of OSA arein addtion to excessve daytime slepiness (parof

the cefinition of OSA itself), assogatedcogritive dsordersjnduding anincreased risk of

roadaccidernts andchroniccardiovascuar conseqances, hypertension, coroary
insufficiency, heart failure and cardiacrhythm disorders. This indues ex@ssmortality in

the generalpopulaton in rdationto OSA.
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ETIOL OGY 1T RISK FACTORS A Mostimportant is skeep.Clinical risk facbrs are
advanang aye, male gendr, obesiy, andcraniofacial morphdogy or uppearway softtissue
abnomalities. Additional factors idertifiedin some wdies hdude smokng, nasl
congestion, menopuse, anddmily history. Raes of OSA ar@lso inceasedn assoation
with certain medical condtions, suclas pregrancy, end-stage reral diseasecongestive heart
failure, chronic lungdisease, petraumatic stess dsorder,and stroke.
Aged Theprewdenceof OSAincreases from youngdulthood through thesixth to seveth
decade, thenappearsto plateau.
Genderd OSA is approxnatdy two tothreetimes more ommonin mdes hanfemales,
although the gp narowsattheage of nenopausen women.The mecharnisms forthis
difference arebeing defined.
Obesityd In bothmales and feales,the pevalenceof OSA progressiely increases as the
bodymassindex BMI) and assocated markers (eg, mck circumference, wast-to-hip raio)
increase.
Craniofacial and upper arway abnormalitiesd Craniofacial and upper airway softtissue
abnomalities each increasethelikelihood of hawvng or deeloping OSA. Thesesttors are
best ecogrizedin Asian @tients whereobesty is not as obvious an issue.aaples of
abnomalities include an abnomal maxillary or shortmandbular size, awide craniofecia
basetonsilar hypertrophy, andadenad hypeitrophy.
In children,adendonsillar hypetrophyand a \ariety of neurologca andmedica condtions
that can affect neui control of the ugper airway orimpact the calapsibility of theupper
airway, suches cerebrapdsy and low brth weght, arerecognized risk facors for OSA.
Other risk factors 8 Nasalcongestion confers anapproximatly twofold increasen the
prevalence of OSA compred with cantrols, regardless of @use. This is probably reted to
increased esigance dueto decreased asal paency; however,OSA may ommay notimprove
with corection of nasal congesion.
Medical conditionsd Theprevalence of OSA is inceasedn pdients with a \ariety of
medcal condiions,induding the fdlowing:

o0 Pregnany
Congestve heart failure
End-stagerenaldisease
Chroniclung digase,induding asthma [20,21], chroric obstuctive pulmonary
disease (COPD) [2andidiopathic pulmonary fbrosis
Strokeand transent ischamic attacks
Acromegdy
Hypothyroidsm
Polycygic ovary syndrome
Pog-traumatic stressdisorder

O OO
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PATHOPHYSIOLOGY

OSA is chaacterized by recurrert, functional collapse during keep of the
velopharyngal and/or oropharyrggl airway, @using subsitialy redwed orcomgdete
cessdion of arflow desjpte ongoing brething effoits. This leads tointermittent disturbarces
in gas exhange(eg, hypercapriaand hyoxemia) and fagmented skep.

DIAGNOSIS
1. Clinical presenttion:

s


https://www.uptodate.com/contents/overview-of-obstructive-sleep-apnea-in-adults/abstract/20%2C21
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Most patients with OSA first come to the attention of a cinician becausethe patient
complains of dayime slepiness, or théed partner repatsloud snomg, gasping, snartg, or
interruptions in brething whilesleepng.

2. Signs and synptoms
Daytime deepinessdistinctfrom fatigue,is a canmon feature of OSA. Slepinesss the
inaklity to remain fully awakeor alert during the walefulness poiibn of thesleep-wake
cycle, while fatigue is a sujective lack of physia or menta energythat is peceived bythe
individual or caregiver to interfere with usualand desied activities. Itis often unclear
whether a ptient's complaint of daytime sleepiness repsentstrue seepness or fague. In
such @ses, sess of drected quesions @n becombined wth the Epworth Slegpiness Scketo
quariitatively documenthe patent 6 s  {oer of skepipess, féigue, or beoh.
Daytime deepinessmay go unnticed orits sgnificance maybe undresimaedbecause
of its insidous onset anchronicity. The péient may notdescribe the synptom asslegpiness,
butmay use therterms, suches faigue, tirdness, antbw energy. Greful quesioning of the
patient typically reveds a pattrn of feelng sleepy or fdling asleepin baing, passive, or
monaonous duations As an eanple, the gtient may admit to consisently falling aseep
while readng, wetching television, or even whilepewting amotor vehide.
In addtion, embarrassing orinapproprateepisodes of gep (eg, ateligious serices,
while diiving) may be reported. Reviewing paient behavior away fromthe workpaceis
essetia because dytime deepiness en be masked byactivity. Patents shold always be
askedaboutbehaviors thatmay mask séepiness, such asifeine consumpion.
Snoringis the shercommon featire of OSA. Whie snorings assogited with a
sensiivity of 80to 90 pecentfor the dagnosis 0fOSA, its gecificity is below 50 perent.
Moreower, paients with mild snorhng anda bodymassindex(BMI) lower then 26 are
unlikely to havemoderate or seere olstructive deep apnea. Its usudly hdpful to havethe
paient's bed prtner or a famly member presentluringtheinteniew beausethey may have
greater insightthanthe gatient into the frequency and sevety of thesnoring, as wd as
assotated everns (ie, resusdative gasping or snoting, witnessed apeic periods, periods of
silerce followed byloud snomng, restess or fiful sleep), shce hese acur duing deep and
may help increasethelikelihood thasnoring is assoated with OSA.
Otherassog¢ated ymptoms and histacal features irclude the fdlowing:
o0 Awakening with asensaton of chokng, gasping, or smibieling

Awakening with adry mouth or sorethroat

Moodiness or irtability

Lack of concertration

Memoryimparment

Decreasedibido andimpotence

Noctuia

Awakening withangina pectoris

History of hypetenson, @rdiovascuar diseasegerebrovascular bease, orenal

disease

History of type2 dabetes mellitus

Depressin

Sympoms of fiboromyalga

Gastresophagd reflux disease (GERD)

History of polycystic ovary syndrora.

O O0OO0OO0OO0OO0OO0OO0o
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3. Physical examination

OSA is mostommon anongmales who arel8to 60 yers old, dthough itis dso
common at otherages and in woren. The physial examis frequertly nomal, except for
obesty (body nass index >30 kgh2) and acrowded oroplarynged airway.  The olesity
may beonly modete, sirce upto 40 pecentof patients areless than 20 grcent alove thar
ideal body weidnt.

Additional physcal findings that areonmon anong @tients with OSA indudethe

following:

o Narrow arwayi Numerous conidions @n narrow thaupper airway. These
includeretrogrethia, microgrethia, lateral pertonsillar narrowng, macroglossia,
tonsilar hypertrophy, anelongated oenlarged uvula, ahigh arched or narrow pkete,
nasalseptl deviation, and @sal pdyps. Themodified Mallampai classifcation is
commonly usedto quartify airway narrowing, with classes 3and 4consideed
postive for airway mrrowing. Bath the Mallampati classification and Fredman
tongue podion have ben shavn to correbte with OSA severity.

o Large reck andor waist drcumferencei OSA is more strong correlated with an
increased neck ge or waist drcumference than gneral obesty. OSA is paricularly
prominent anong men who havacollar sizegreaterthan 17inches and wonen who
havea collar size greterthan 16inches.

o Elevatd bood presurei Approximately 50 pecentof patients with OSA have
coexisting hypertenson, whichis often most éevatd in the morning. 8nilarly,
paients with resisént hypetension lave a very lgh prexalence of OSA.

o Signs of punonaryhypetension orcor pulmonale g, perpheral edema, jugular
venous disinsion)i Pulmonary hygrtension andcor pumonaleare common
sequéaewhen OSA cexists wih eitherobesty hypoventilation syndmme oran
aternative cause ofdaytime hypoxenia (eg, chroit lungdisease).

OSA mayalso beassocated with nodurnal cardiacdysrhythmias, induding bradycard,

atrial fibrillation, andasysble.

4. Screening questbnnaires

Mostindividualsigns and synptoms have limitedutility in deermining thelikelihood of
OSA, and no onelinical featureis sufficiently sensiive or pecific to effectively rulein or
rule outthe dagnoss.

A variety of clinical predction rules, questionnares, and saes havéoeen evaluated using
common signs andymptoms of OSA thatreeasily obtainedandinterpreed in the primary
care séting. While thes¢ods may lave some aue in detecting OSA in higlly sympgomatic
paientsin a hgh-risk seting (eg, peoperative evaluation), hey havenot been adequately
testedas a screangtool in asynptomatic patients andare not reommended for diagnosis.

One ngjor limitationis thatmost scoes havébeen deived from sleep center or
preoperative referrd-based poplations (ie, sympomatic patients), whichmay have a hgher
prevalence of OSA,; for ths reason, the ensttivity and speificity of mostinstuments are
likely overesimatedin relationto their value in an unslectedasympomatic community-
based poplation.

Thehigh fdse positive ree of questionnaires diminishes tleir diagnositc value swch that
when thescoreis high, paients do notalways haveDSA,; in corrast, wherthe soreis low,
paients areunlikely to haveOSA. Thus, questnnares ae geneally only hdpful when tley
arenegtive (ie,low score) Examples of such gestionnaresindudethe following:

o STOP-Bang
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Slegp apreaclinical score (SACS)

Berlin quegionndre

TheNOSAS score

Multivariade Apnea Predtion (MVAP) instrunenti TheMVAP instrunentis
based on formula consistng of theee quesions abouthe frequey of symptoms of
sleep aprea, alongwith BMI, age,and ®x. MVAP vdues rangd from Oto 1, with 1
representng the highestlikelihood of séep aprea.

o O O0O0

A. INDICATIONS FOR DIAGNOSTIC TESTING

Objective diagnostictesting is recessary to cagnose OSA baose theclinical features
arenonspeific and the dagnostic acuracy of clinical impression doneis poor.The
American Academy of Sleep Medicine clinical prectice guideline advocaes thet diagnosic
testing beperformedin cornjunction with a conpretensive sleep ealuation andadequae
follow-up.

Diagnostc tesing for OSA should be gformed on any gtient with unexplaired
excessve daytime deepiness, whichs the clinically relevant symptom of OSAthatis most
responste to treatment. Irthe absance of excessve daytime deepiness, we tyjgaly pursue
diagnosic testing if the paient snores andither worksin a msson-critical professon (eg,
airline glots, bus drivers, anduck divers) or has two or moraddtional clinica features of
OSA. This appreachis illustrated in the algorithm andassunes ttat the excessive daytime
sleepiness andlinical features arenot definitively explainedby anatemative etiology.

For paterts who are noknown to snor@nd do notcomplain of excessve daytime
slegpiness, we suggestiaw threshold fodiagnosic testing in certain high-risk groups, such
as pdients with resstant hypetension, mmexpained plmonaryhypetension, or secondary
paycythemia, paticulady if they are dbese or havether cinical features of OSA.

B. DIAGNOSTIC TESTS

For most paients seleted for dagnosic tesing, we suggesufl-night (ie, diagnatic
only) or spit-night (ie, dagnostic andherapeutic), attenced, in-laboraory polysomnography.
Unatended, home keep apreatesting HSAT) with atechnicaly adequate deviceis a
reasonablealternatve for patients without canorbidities (e, uncamplicated OSA) andn
whomthereis a highikelihood of mo@rate or seere OSA.These tagnosic testsare
summairized briefly bdow and discusseid more deéil separatly.

1. Pdysomnography

An attenced, in-laboratory polysomnogaphy is consilered the gold-standrd diagnostic test
for OSA. Diagnost pdysomnography, raerthan fome teding, is partcularly preferred in
patients with suspeted complicated OSA (eg, gients with comorbidities suches sgnificant
cardiorespiratory disease), suspéded slep dsordeed bresthing aherthan OSA (eg,
narcolepsy), suspectadild OSA, and missn-critical workers (eg,arline pilots).

2. Home skep aprea testing

There are a variety of devices thet areused for in-home, urettendedmonitoring of
cardiorespiratory paameters during keep. HSAT shoud be sed forthe dagnosisof OSA
in patients with ahigh pretest probabiliy of moderate to sevee urcomplicated OSA, @,
absere of medical comorbidities suches signficant cardiorespiitory disease orother
signficant disorders [eg, arcoepsy anddiopahic hypersamnial). Risk of modkrate to
severeDSA is indcaied by thepreseceof daytime hypersomolence and atleast two of
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the fdlowing threecriteria: habitual loud snoring, withessed apnear gaspingchoking, or
diagnosed hygtendon.

Choosingn-laboratory versus hme tesing in this popuétion may aso beinfluenced by
environmental or pesonal &ctors (eg,nability to access daboraory or homecare canpany,
cost, mrsonalpreference). Should &ingle HSAT be egaive, incorclusive, ortechncally
inadequate,and the suspcion ramain for OSA, HSAT shouldhot be epeaed andin-
laboraory polysomnography should bperformed;it is rare that repeat HSAT is indcated.
Further etails regarding the paierts that aresuitable or nosuitable for HSAT areprovided
sepaately.

Many HSAT cvices have ben valdated against sendard plysomnographytypicaly
by testng the same patient with bothmodalitiesin the skep Bboraory. Gererally speakng,
the sendivity and gecificity seem to behighin populatonsat high risk of mod@rate to
severeDSA on the bsis of clnical symptans, assunmgthere areno signficantcomorbid
medcal disorders oslegp disorders.

3. In-hospital testing

In responséo increased equests foslegp medicine consutation, many hosptal-based
centers and espiratory departments now prowde kedsidemonitoring forinpatients with a
high preest suspion for skeepapnea. However,therearefew sudies examining the
accuracy of such sidies inthe hospta, giventhe higher rates of ©-morbidities, ad whetler
paient outcomes arenodified by earlier detection of OSAin the hospal setting. One study
in hosptalized cardiagdients demonstted sigficantly fewer resdmissions ad
emergency department visits at 30days inthose undergag kedside potabe studies
followed by adbrenceto positve airway pressuresfter discharge.

C. DEFINITIVE DIAGNOSIS

Thediagnosis of OSAs based upothepresere orabsence of reted synptoms, as
well as thefrequercy of respietory events during seep (ie, apneas, hypopneas, and
respirtory effort-related arousads [RERAS]) as neasured by plysomnography onome skep
apreateding (HSAT). Inadults, thediagnosis ofOSA is confrmedif either ofthe two
condtions eists.

0 Therearefive ormore predominantly obstructive respiraory everns (obstrutive and
mixedapneas, hypopnas, or RERAS) per hour of gep (for polysomnography) or
recordingtime (forHSAT) in apatient with one omore of the ftlowing:

T Slegpiness, nonrestetive deep, fatigue,or insamnia sympoms

T Waking up with breth halding, gaspingor choking
Habitual snoring, breathing interruptions,or both need by abed patner or
other obserer
Hyperension,mooddisordercogritive dysfundion, cororary artery
disease, strak corgestve heart failure, atral fibrillation, ortype 2
diabetes mellitus

0 Thereare 15 ormorepredaminantly obstudtive respiratory evens (apreas,
hypopnes, or RERAS) per hour of gep (for pdysomnograhy) or recordingtime
(for HSAT), regardess of theresere ofassocated synptoms or canorbidities.

Whether the apnea-hypopneandex (AHI = apreas + hypopnas /total sleep timein

hours) or theespiitory disturtanceindex (RDI = apnes +hypopneas + RERAS /total sleep
timein hours) shold bethe gdd gandard index emains uncleaiand varesacrossinsuraie
carriers. Outcome studs areneededto determine which index is preerred. Themain

~

~
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implication of thedifferenceis thatthe RDI classifes morepatierts as haing OSA than des
the AHI, using the sane threshold vales.

In addtion, most HSAT deices do notincludeEEG maiitoring, andtherefore RERAS
and hypopsas claracterized byarousas cannotbeidertified. Accordngly, the rumber of
respitory events per hour of reordingtime rather thantotal sleep time is usedo gererate
the pieferred terminology, respietory event index (REl).

In validated porible monitors,the REI correlates wellwith AHI and RDI. Published
repotts have used eutoff REI >15 eentshour to cfine pathology, but odicome gudies are
lacking. Evidence des show thathelength of therecording time usedo gererate the REl
with HSAT shold beat least 300minutes.

Apneas, hypopras, RERAS, All, andRDI aredefined seprately.

D. DISEASE SPECTRUM

Paients who meet criteria for adiagnosisof OSA aretradtionaly classifiedas having
mild, moderate or sveredisease othe basis of synptoms and the apnea-hypomeaindex
(AHI). Although theAHI aloneis not etirely predctive ofthe presewe and severity of
sympoms and canplicatons, the folbwingis a gepral descrifion of patents ineach
category.

Mild 8 Pdaients traditionally classified as having mild OSA arethose wih an AHI béween
5 and 15 espiraory events per hour of sk. Such paents may berelatively asymptomatic
or reportsederary (ie, passive) daytime sleepness, beoming noticeable once the patient is
unsimulated. Thedaytime deepiness often does nohpair daily life, athoughit may be
recognized by family members. Atematively, daytme sleemessmay become apparentto
the petient only afterit improves dudo weightloss, alcohoabstinerce, ortreatment of OSA.
Theslegp stayes andslow waveslegp are gearally presered in mild OSA, and
cardiovascuar consequerces sucles systenic hypeatension,cor puimonale,and
paycythemiais generaly absen

Moderate d Pdaients tradtionally classfied as haing moderateOSA arethose with an Al
between 15and 30respimtory events perhour of seep. Such gients aretypicaly awareof
daytime slespiness andakesteps taavoid falling askep atinapproprate times (g, taking a
nap oravoiding driving long digances). Thy areableto cantinue treir daily activities, butat
redwedlevels, andtheymay have anincreased irtidence of motor vehide violations or
accidents. Sysémic hypetensionmay co-exist. Seep fragmentationis observedn modekte
OSA, but theprogressin of skep sigesis beter conservedhan wih severalisease.

Seveed Pdients dassifedas having evereOSA arethose wih an AHI greter than 30
respitory events per hour of seepand/or an oxylemoglobin satugtion below 90 perent for
morethan 20 prcent of thetotal slegp time. Such gients more oten have daytime
slegpinessthat interferes with normal daily activities. They tend to fdl askeep oftenduring
the day (andin a siting posturelpnd areat risk for acciderta injury from skepiness. Paents
with severdDSA areat increasedisk forall-causemortality and a \ariety of cardiovascuiar
comorbidities, incuding hypetension,coronaryartery disease,andarrhythmias.

VI. DIFFERENTIAL DIAGNOSIS

A variety of conditons must be&onsideredn the dfferertial diagnosis ofOSA becausethey
similarly cause &cessive daytime skepiness dudo dsrugedslegp. These cowlitions can be
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distingushed fromOSA via pdysomnography:

0 Periodc limb movemerts of slep 1 Perodic limb movements of slep (PLMS) are
recurrentjerks of thelegs andarmsthat can fragmentsleep, leadngto daytime
slegpiness.

o0 Rotating shit workersi Night-shift workers obéin approximately seven hours pewveek
less slep than na-shift workers. Ty often revert to a daytime schedle ontheir leisure
days, wich adds to the sleep deprivation and dytime skepiness.

o0 Narcdepsyi Narcolepsy is alinical syndromeof excess daytne sleemess wih
cataplexy, hypragogic hallucinations, andslegp paglysis. "Sleesttacks” areclasscally
descibed,although theres a wide speatum of clinical presentations.

o0 Upper arway resistancesyndranei Upper arway resistance syndrae (UARS) was
prevously dassfied as anndependent disorder, butt is nowconsicred atype of OSA.
It exists wherairflow limitation due to increased upgr airway resistnce(ie, respratory
effort related arousals [ERAS]) indwes arouda from seep,leadngto excessve
daytime slepiness. Paenswith UARS have éw discrete espiraory disturkances (ie,
apreas or hypopras) or epsodes of desatuian. It is canmon in thin women vith
certain craniofacia abnormlities.

o0 Certral sleep apned Certral sleep apneas less commonthan OSA, but itsimilarly
causes symipms ofdisruped skep due to eigodicapneas and hypopnes during slep.
Theprimary diff erence between OSA andentral sleep apeais thatrespimtory effortis
presentin the famer but notthelatter.

o0 Respigtory disessesi Paientswith eitherchronicobstructive lung disease astrictive
lung disese nay have skeprelaed desaturation, resilting in sudden awadningsand
dyspneahat mitate OSA. Pients with neurenuscubr disease @pend ortheir accessory
muscks to bredte andtheinhibition of muscleactvity during REM sleepcan caise
profound dedaraions and awadnings. Poorlycontrolled ashmais often worseat night,
with nodurnal bronchospasnmandcough induang slesp fragmertation and roxysmal
dyspnea.

o In addtion,thereare condtions hatshauld beconsideed in the dfferentia diagnosis of
OSA beause they similarly cause abrpt awalenings or abnomal sounds or sensatis
during skep.Thesecondtions carbe dstingushed from OSA via ggsomnograpy:

o Primary snoring Snoringis farmorecommonthan OSA. Therefore, eventhoughmost
paients who have OSAnore,most paients who snore do ndtaveOSA.

o0 Gastresophagd reflux diseasé Gastroesophagkrefiux disease (GERD) an mimic
OSA by produimg achoking senston and dyspnea. lddition, GERD maymprove
with postive airway pressurgherapy, furthermimicking OSA.

o0 Miscdlaneousi Other dsorders tht canmimic OSA indudeswallowing disorders,
nodurnalseazures, and psychétric illnesses sucks panicattacks.

VII. MANAGEMENT

1. Objectives--The tredment of OSAS @ams tomaintan the permeability of the upper
airways during sep.

2. Critical signi Clinical sympgoms, at leastthreeof the following sympoms:
0 daytime slepiness,
0 severeand dily snoring,
o feelings of chokngor suffoation duringsleep,
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o0 daytime faigue,
0 noduria,
0 morning readactes.

3. Mortality risk factor
o Drowsy driving andmotor vehide crastes
o Neuropsychetric dysfunction: worse inattetion, worse nemory andcogritive
deficits
Cardovascuar and ceebrovasclar morbidity
Pulmonary hygrtension or rightheart failure
Metabadlic syndrome antlype 2dabetes
Nonakohdic fatty liver diseasse (NAFLD)
Miscdlaneous

O O O0OO0Oo

4. Out patient management:Home skep apnea testing

There are a variety of devices thet areused for in-home, urettendedmonitoring of
cardiorespiratory paameters during keep. HSAT shold be sed forthe dagnosisof
OSA in paientswith a high pretest prdbability of modete to severeuncanplicated
OSA, (ie, absene of medcal comorbidities suctes sgnificant ardiorespiratory disease
or other significantdisorders [eg, arcaepsy and idbpahic hypersommal).

Risk of modewte to sever®©SA is indcated by thepresece of daytime
hypersomntence and atleast two of thefollowing threecriteria: habitual loud snoring,
witnessedpneaor gaspingchoking, ordiagnosed hygrtension.

Choosingn-laboratory versus hme tesing in this popuétion may aso be
influenced by environmertal or personafactors (eg,inability to access alabaatory or
home care canpany,cost, @rsonalpreference). Should aingle HSAT be egaive,
incorclusive, ortechnicaly inadequate, and the susprion remain for OSA, HSATshould
notbe epeaed andin-laboraory polysomnography shoultbe performed; itis raethata
repeat HSAT is indcated. Furtler details regarding the patients thataresutable ornot
suitade for HSAT ae provded seprately.

Many HSAT dvices have ben valdated against sandard mlysomnography,
typicaly by testing the see patent with bah modalities inthe skeplabaatory.
Genedlly spe&ing, the sensivity and pecificity seem to behighin populatonsat high
risk of moderate to severeOSA on the basis of iclical symgoms, assunmg thereare no
significant comorbid medcal disorders oslegp disorders. Thedeathat HSAT is a vale
aternative to in-laboratory polysomnography in ssced individuds is suppoed by the
following:

One unhindedtria randanly assgned 3 pdients with suspeted modeate to
severeDSA to etherin-laboraory polysomnography vih canvertional continuous
postive airway pessure (CPAP)itration or HSAT with auotitrating CPAP and then
transition to fixed CPAP.

Among paients who had mogateto severeOSA (ie, AHI >15 ewents per hour),
therewere no dferences inthe rumberof effective titrations, itration pressures,rieto
treatment, or dg/time skepness. Pathts who underwenHSAT with auotitrating CPAP
weremorelikelytou s e CP A Pour§ anight. 04 h
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5. First line treatmert- Continuous postive pressure

Theonly treatmentthathas denonstiated efficacy in moderate and sexe skepamea
syndraneis CPAP.This is true for drowsiess, cogttive disorders, quigty of life and
redwction of blood pessure. CPAP corts nodurnalbreahing abnomalities; attention
disorders andestores nomal vigilance.

Cortinuous pogdive airway pressures therefore the eference teatmentfor
obstrudive deep apeasyndrane. Itcorsists of putingthe ypperairways under a
pressure oéround 5 to 1%m of water, most ofen using a esal, facial or nasl mask
(Figure 10.4)This sb-atmospheriqoressurecauses aenlargenentof the pharyngeal
volume and prevents expratory collapseby creating a preumatic sgint. It alsoincreases
the lung volume and therefore the body's oxygeneserves.

CPAP, by normiazing vertilation during sleep, suppresses theirsts of
sympdhetichyperactvity preset atthe end of ech respiratory event and bings he
mean level of sympathetic activity closerto thatfoundin nomal subjects. Cocerning
hypetension, pacebo-controlled studieshaveshownn redictions inmean daytime arteria
pressure ofpproximaely 2 mmHg. These results depend on the senty of OSA, andn
patticular on the mportanceof nocturnal desturations,the duration of CPAP use but
also on the prcentage of hygertensives inthe popuation studiecand the seerity of
hypetension.

However, even in apopuation without comorbidity, not previously treated for
hypetension,in astudy canpaling anangiotensin eceptor blocker (vasatan)and
CPAP, we dmonstrdaedthat the effect of CPAP was moest ( 2 mmHg) canparedto the
effect of valsartan (i 9 mmHg).

Initial edwcation on tretment is one ofthe esseriad determinants oflong-term
compliance. Explanation of the auses of theliseasend the interestin treating OSA to
improve qualky of life and limit comorbidities, he choice ofmask and good prention
of side effects are essdra elemerts. Themagjority of treatment discontnuations ae
early. The physciansin cherge ofthe petient, including thegenera pracitioner,as well
as theservice provider, must beavailable and orgnizefacilitatedexchanges duringhis
period.

[ Awerrc |

Mode action de la pressibn positive continue.
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Un masqueest reli®par un tuyau” uneturbineg®®ant unepressioncompriseentre5 et 15 cmHO le plus souvent.
Cette pessionconstantetoutau long du cyle ventilatoire est soit fixe sut'ensembledela nuit soit \ariable en
fonction des & nementsd®ect® (apn@s, hypom®@ss). Gzd permet depr®enir lafermeturedu pharynx. Il convient
d'appliquer ce traitementchaquenuit desommeilet ~ vie, puisque l'indgrruption decelui-ci fait r@&ppara’tre quasi
imm&liatement le syntbme dapn®@ss.
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Effi cadt®de la pression posiive continue
L'am®ioration clinique en epportavec le traitement du SAOS est d®endante dela namalisation comp ™ te dela
ventilation et dda stricturedu sommeil Sur cet exemple comporant dehaut en tas I'hypnogamme, la saturation
en oxyg ne, les®& nements espiratoires et les micro-®eils corticaux, l'arr°t de lapression positivecontinueen
milieu denuit non sewdment s'acompagne d'unretour des & nements respiratoires meis ®&alement d'une
at@ation dela micro et macro-structuredu sanmeil.

Titration or detemination of the effective pressurehatcorrects allrespiitory eventsis
the firststepin managenert. In Franceijt is mostcommonly doneat home over severa nights
(1 to 4 weks) using sk-cortrolled posiive pressurethatdeteds residal respratory events and
ddivers a ariable pressure. Itan dso beperfomedin the laboratory with the smetype of
equpment, over asinge nght, underthe cover of a pdysomrmographc recording.

Analysis of thecurves proidedis important because itallowsinvdid periods to be
identified andthe type of residualanomalies to bgudgedif they exist. Séf-titration athome s
effective, shoréens tetime to impement CPAP and does ndtangethe faiure rate or
compliance in the medum term. Oncethe effective piessurehas ben ddermined, patients will
gereraly continue treatment athome ata fixed pressurg¢hatcorrespondso the 95th perentile
of thepressurecurve duringtitration.

Pdientswith postional SAS, or showing largevariability of pressureeguirements
duringthe titration period, will cortinue at home with a séf-controlledvariable pessure
machine. Sif-corntrolled mahines, wheher fortitration or Iang-term treatmert, should not be
used in ptients with heart fail ure or wth epsodes of lveolarhypovettilation duing slep
(COPD, obesy dass Il and Ill). In thdirstcase, pressureaviations hae pdentialy hamful
hemodynamicconsequerces in teart failure butabove allthe risk of errorin deection of central
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versus obstruove events is sgnificant. Inthe seond @se,the machines do ot detect nodurnal
hypovertilation andtendto lower thepressure, aticulaly in REM sleep.

Therate ofinitial refusas atthetime the trestment is proposedr attheend ofthe
titration perodis 15to 20%, ircluding in highly trainedteams. These inital refusals occurng
when good edzation on thetreatment and goodmed caktedhnical managementhave been
carried out aramostoften exgained by an unfavable psytological or family context. The side
effects (nase, iritation nextto the mask,congestion of themachine, resalintolerance), if they
arenotmanaged corectly, can reduce herapeutic compliance. They areextremely frequent
(50% ofcases).

Thegereral practitioneris often consuled for nasalntolerancethatcan beconfused with
infectious phenorena ofthe ENT sphee. This invdvesclearrhinorrheaand burst®f sneszing
predaminating untiltheend of themoming andassocated wth nasabbstruction Good
manegementinvolves limiting leaks by eplacing the ressalmask with a facemask or usig achin
strapand, if necessaryadding a leated humidifier. It is alsoimportantthatthe raomis
sufficiently heasted (atleast 18degrees) inwinterto limit this Sdeeffect.

Compliancerepots from the provdercan hdp the pragtionerassesshe exact useof
CPAP. In mettine, ths is one of thenly treatments for whchwe havea piecise and objective
ideaof theuse ofthe therapy. Thesecomgiancerepots should be idcussed vih the @tient: use
of CPAP during nagp on weelkends,whentraveling, €c. Themost freqeently asked quesionis
the minimum effective dugtion.

Mandibular advancement device

Themandibular advancementdevice (MAD) is themain altemativeto CPAP. The
mechania principle of theMAD is to rely on thenaxilla tomaintain forced propusion ofthe
mandble. Althoughgererating derntal and temporamandbular joint constaints, tis treatment
allows velopharyngealidenng andthereforea reductionin upperairway resistane. This
treatmert, athough ineresting, is less eféctive than CPAPjncluding for modrate OSA. This is
why the propisiondeviceis rather reseved for subgroups of fiants (pdients withmodeite
OSA, not overwight, in denal class Il ad somé&imes refusag CPAP).

Theopinion ofthe treating dentist, or een the stanatologist, is essenél in orderto
ensure bforehand thatthe centition is likely to receve this type of othosis (suffcient number of
teeth, vaification of the absenceof dertal mobility) and that the temporomandbular joints are
freeof any progessive @thology.

Periodomal problems induéng dentamobility or propulsion of lessthan 6mm do not
allow thistreatment to bemplemented.Clear information onthe tisk of modification of the
occlusionmustbe providedto patiens.
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Orth se d'avarc® mandibulaire.
lllu stration del'eff et anatomigue obtenue aec uneorth sed'avarc® mardibulaire.

Tr eatment adjuvant

Weight loss

Weight lossin the fidd of OSA as in oésity in gereral is dfficult to achieve. However,
it allowsto redwe the serity of OSA butrecoveryis nevertheless egeptiond.

Obesty surgeres, suclas gastrofasty,are songtimes indcated in cases ofmassve
obesty ( BMI nf@)odseercotpsdty ( BMI &) wBhscamkrigid famtorsthrestening
thelife or furctional prognosis, hang takencareto eliminate cortraindications sucles serous
psychetric disorders andgompulsive eating disorders inagsticular.

In dl cases, any beseapndc patient mustberefit from comprehensivenutritional
maregemei. On theother tand, beforeobesty surgery, sfepaprea syndromenust be sought
andtreatedto awid peliopetive anestheitc complications. Sigfi cant weightgain in a f@tient
with OSA treted with CPAP shold lead to a eassesmentof the effective pressue, which may
become hgher. Signifcantweight lossmay lead to areassesmentof theseveity of OSA by
poysomnograpit recordng ater a few nights of stoppng CPAP tretment. In these stuations,
the generalpracttioner and the various stakehlalers inthe patient's careshould caotact the
provider andthe deep spe@listwho arefollowing thepatient to makethe necessary
adusiments.

Postional tr eatment

It consists of mposng thelateral decubitus séepng posiion. Its effectivenessis
comparable to thatof CPAP in @ses of eglusive positionalDSA proven by P6. This treament
can beapplied usingvests spdally desgnedto make he dosal decubitus difficult or
uncanfortable or by"homemade" means (design of pokets inwhichtenris tkells ae added
opposte the sphe). The effectiveness ofthis treamentmustbe \erified by mlysomnograpit
recording. Thelong-termuse of tlis typeof treatmentremains diffi cult to maintain, being very
dependenton the patient andtheir acherenceo thetreatment.
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Algorithm

Is unexplained excessive
daytime sleepiness present?

Yes&—

Yes

—I—PI'\IO

Does the patient snore?

v

Yes

Are there two or more additional

clinical feature of OSA ?

v

Mission-critical worker?

Yes

Nol
v

In-laboratory polysomnog

raphy or home sleep apnea

Other high-risk
comorbidities? A

testing
AHI 5 to 14 plus AHI 1=5 All other results
symptoms or signs
l Yes
os
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No

Follow patient
clinically
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VIIl. SPECIAL CASE
Surgical tr eatment of sleep apnea sydrome
Bimaxillary advancement osteotomy

This treaiment is curently the surgcal tredment providing the most guaantees in terms
of efficacy (801 90%). Its indcaions are Inited to seere OSA in young subjets without
assocated pahology with rerusive dysnorphosis. lis recommended to inform paterts ofthe
risk of facial morphological changes éter maxillary advancementsurgery.

Responding @ients morethan 3 years after surgery wesaethetime of surgeryaged
lessthan 45 wars, fad a BMI lessthan 25kg/m? and amaxillofacial configuration favoiing
nodurnalrespratory disorders (narrow retr@bilingual space (< 8 mn) and asellaturcica-
Nasibn-Mentonanglein lateral cephdomery lessthan 75°).
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Bimaxillary advancemenbsteotamy.

A = Le Fat 1 and sajittal mandibularosteaomy (initial tecmique); B = Anterior maxillary impadion
andmandibularrotation (curenttechique); C: Individualization of patient phemtypesaccordingto
long-term respome to surgery.

Nasal surgery
Nasalsurgeryis not atreatmentfor slegp aprea syndrore. However, rasalintolerance
and rasal obstration arefactors thatlimit the use of CPAP. fder perfoming appopriate
med cd-techrical maregement (seeabove) and proposig medical treatmentfor this nasal
obstrudion, anENT ognion should beaughtto indicate possilbe resal surgery.
Hypoglossahervestimulation.
Stimulation of the hypodossalnervewhich cortrols theactivity of the praryngealdilator
muscks will potentially havea place in awell-selected subgoup of pdients refusing CPAP.
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IX. VOLUTI ON AND PROGNOSIS

o

All apdy therapy improves intces of OSA on objetive sleeptesting, although PAP
therapy appears to be superior thrs oucome (speially the AHI). Oralapdiances also
improve sympoms of slepiness and llbod pressureontrol to a degreethatis similarto
CPAP

Pdientwho adievesgad

Pdient who does notchievegold: Patients who fal, do nottolerate, ordecline PAP
Persisentslegpiness- Paient with persistenslespiness who havedequately trested OSA
and awhom dher @uses of dalyme slepiness havéeen reasonablyexcludedmay be
candidates for wa&fulness promting agerts suchas modaihil, amodafinils.

X. COMPLICATI ONS
Pdients with OSA ae at increased risk br several adwerse cinical outcomes.

(0]

(0]
(0]
(0]

Drowsy driving andmotor vehide crashes
Neuropsychetric dysfundion

Cardovascuiar andcerebrowascuar morbidity
Pulmonary hygrtension or righheart failure.

Xl. REVENTION AND RECOMMENDATI ON

Theuse of &cohol, hypnoics or opiags isnotrecommended in untreated or nor-adherent

apreic patients. Hypnotcs nmay be piescibedto apreic patients reglady usingtheir CPAP. The
aresthetic rsk is geaterin petients with sleep aprea syndrone.
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PULMONA RY TUBERCULOSIS

Asso. Pré. SAINT Sk

. DEFINITI ON
Pulmonarytuberulosis (TB) is acontagious bateria infection primarily
affecting the lungs caused by Mycabterium tubeculosis. Itmosty develops diseasa
thelungs cdled pumonaryTB which is a saious infetious diseaséhatcan spred
through the & when an mfected person coghs, snezes, or speaks.

EPIDEMI OLOGY

TB continues to posea signficant global hedth challenge, epecialy inlow- and
middle- income countries. Accordng to the World Hedth Organzation (WHO 2021), TB
ranks amonghe top 10 leding causes of dath worldwide, with anestimated 10million
new @ses andl.6 million deahs reportecinnudly, including 187,000 daths anong HV -
Postive. The hghest burden of B is obgrvedin regonswith limited heathcareacass,
poor iving canditions, and tgh prexalenceof HIV. TB can affect people ofall ages, but it
predoninartly impacts adults, agd O  as58%),avith grester risks obsered among
theedery andthosewith canpromisedimmune sysems. Gencer disparties inTB
inciderce vary across dferent regons and pogation demographcs, glotally 57% men,
33% wanenand 11%children.

In Camboda, as 0f2021, theinciderce rate for dl forms of TB is 288 per 100,000
popuktion, equeting to approxmaely 48000 @ses annaly. Thedegth rate gands a1
per 100,000 popdlion. In 2022, theprevalencerate of snear-postive pulmonarylB was
271 per 100,000 popatlon. Regarding drugresstant TB, in 2019, 18% of new TBcases
were dassifedas multi-drug resisant or rifampcin-resisent (MDR/RR TB), while anong
TB retreatment @sesthe percentagewas 8.2%. (NTP @rbodareport2023).

ETIOL OGY

TB is caused by Myobacterium tubeculosis, a baterium that is aerolc and acid-
fast, predoninantly targeting thelungs. e disease spads through inBHing aerosdized
droplets containing the bateria released byinfectedindividuals. Fadors contrbuting to its
transmssbon include cbse contat with peope sufferng fromactive TB. Individuds with
compromised mmune systms dueto condtions ike HIV/AIDS, diabetes, malnutrition, or
theuse of immunosuppresse medcatons areat higher rsk. Additionaly, socal
determinants such as povst, overcrowded living corditions,and inadequateaccessto
hedlthcare play significant roles inthe pevalenceand spred of the disease.
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IV. PATHOPHYSIOLOGY

A Primary TB Infeciion: Primary tuberculosis has genally been defnedas onsebf
clinical disease wihin 12months ofinitial infecton with Mycobacterium tuberculosis.
Tuberculosis nay involve multiple organs, suches thelung, liver, splen, kidney,brain,
andbone.

A PostPrimary TB Infection (Latent TB Infection): Postprimary TB resuts from ether
reactivation of alatentprimary infection or, less conmonly, fromthe iepeatinfection ofa
prevously sengized host. Rinfectionis possble becausethe type ofimmune esponse
requred, cell-medatedimmunity, needsa certain local inflammatory responséo locate
lesions.

A Primaryand Laent TB Infection: Primary TB stimulates sysemic immunity that kills
organsms and has grandomas resuling in both preectionsfrom dsseninated TB and
resisanceto new infection. Posprimary TB (LTBI), in contrast, reques systmic
immunity that it suoverts to producéocal suseptibility in theapex of thelung.

V. DIAGNOSIS
5.1.Common symptoms

Chronic Cough: Pasisent cough lashg morethan 2weeks.

Fever: Low-gradefever, espegally in the afternoon orevening.

Night Sweats:Profuse sweting during slep, often drenching.

Weight Loss: Unexpkined weght lossdespte nomal or increasedapptite.
Chest Pan: Paninthechest, @rticularly with desp breahing orcoughng.
Haemoptysis:Coughng up blood or lmod-stanedsputun.

O O O O O O

5.2.Investigations

A. Microbiological Tests
A SputumSmear Microscopy:
o Acid-fast saining to iderntify Mycobaderium tuberculosis (M.
tuberculosis).
o Postive resultshowns add-fast badli (AFB) in sputun.
A Gere-XpertMTB/RIF:
o PCR (polynerase tain reaction)testto detect TB DNA and
rifampicin resigance.
o Provides raj resultswithin a few hours.
A TB Culture:
o Growth of M. tubeculosis fromsputumsampes.
o Gold standrd for confirming TB diagndsis.
o Takes seweral weeksfor resuts due to slow growth ta of M.
tuberculosis.
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B. Radiological Tests

A ChestX-ray:
o To detect abnorméities suggeste of pumonaryTB suchas:
7 Consoidaion
7 Cautation
1 Fibrosis

i Pleus effusion
o Helps assegheextent and seerity of disease.

C. Immunological Test

A Tuberculin Skin Test:
o Detects déayed hypersendivity reactionto purified potein derivative
(PPD) of M.tuberculosis.
o Indicated fordetecting TBinfecion raherthanactive diseas.

5.3.DiagnosticAlgorithms
A. Presmptive PTBamong Geneal Popuation
A Clinical Presetation: Chroniccough (> 2wveeks) wih or withoutfever, night
sweats, and waght loss.
A Diagnosic Steps:
o Perform SputunSmear Microscopyexamination.

T If spuum smer microscopyis posiive, diagnosed aSmear
postive PTB.

T If sptum smer microscopyis negéive and dinica suspcion
remains high, coader Empirical Anti-TB Treatment(AB
treatment) is not mproved, Clest X-ray (CXR) is condated for
confirming diagnosisof TB (Snear-negative PTB or {nica
PTB).

B. Presumptive PTBamong HighRisk Poplation (example, RR-WHA, Eldely >55
years dd, TB Contact)
A Clinical Presentation: Sympoms asmertioned €ough, fever, nightsweats,
weightloss).
A DiagnosticSteps:
o Prefeentially useGeneXpert MTB /RIF examination for rgid detection.
T If GeneXpertdeects MTB, diagnosedspostive PTB: (if it
detects MTB resisant with rifampicin, diagnosed as pdsie
PTB/RR.
If GeneXpert daes not déects MTBand clinical suspcionremains
high, consigr ChestX-ray (CXR) is condated for confrming
diagnosis of TB (egative PTBor Clinical PTB).

-
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VI.

MANAGEM ENT

o Treatment Regmen: Paients undergaombination thempy with artibiotics induding
rifampicin (R:10mg/kg/day),isoniazid(H:5mg/kg/day), pyezinamide (Z25mg/kg/day),
andethambutol (E:15mg/kg/day) over a peiod of sixmonthsto achieve complete

eradicaion of he bateria, typicaly administeed as 2RHE/4RH.

o Directly Obsaved Therapy with Short-course (DOTS):This invdves
superviseddministration of medcationsto ensure pgtients alhereto their
treatmentregimen, optimizing treatmentsucess.

o Treatment Adjustment: Follow-up eduations,which mayinclude lacteriological,
clinical asseswserts, andor chest X-rays,arecondiwctedat Month 2, Month 4, andlonth
6 to monitor treatment progress anddjustmanagementas necessary.

T Response Monitoing: Reguardy monitor baderiological tests (sptum
conwersion) andclinical responsand adrerseeffects of medications(e.g.,

hepatotoxicity with isoniazid) at the end of morth 2, 4, anc.
Drug Resistance Bsting: Perform drug susptibili ty testngif initial treatment

-

fails or incases of gspeded drugresisent TB. Adjusttreament regmen
accordngly (e.g.,add secondine drugdor MDR/RRTB or XDR-TB).

Table 1: Treatmentregmen: 2RHZE4RH (treatment of thepositive and negative PTB)

Body weight

Intensive plase:2months, daly

Cortinuation phase: sonths, daly

RHZE: 150mg+75ng+400mg+275mg

RH: 150ng+75mg

In kg (4 cambination drus) (2 canbination drugs)

30-39 2 tabes 2 tades

40-54 3tades 3tades

55-70 4 tables 4 tabdes

>70 5tades 5tades

Dose/kg/day | R:10mg, H:5mg, Z:25mg, E15mg

Table 2: Charcteiistic of AntTB medcations

Medication MostCommon | Tests forSide Drug Interactions Remarks
SideEffeds Effects

Isoniazid Peripheal AST andALT; | Phenytoin Badericida to both
neuropath, neurologc (syneunistic); extrecellular and

exanination. disufiram.
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hepditis, rash,
mild
CNS effeds.

intracellular

organsms.

Pyridoxine, 25-50 mg
rally daily, isgivenas
prophylaxs for
neuropatly; 50-100mg
orally daily astreatment
for it.

Rifampin Hepditis, fever, | CBC, platdets, | Rifampininhibits the | Badericida to all
rash flulike AST andALT. | effect of oral populations of
illness,Gl contraeptives, organems. Colas
upsetbleeding quinidine, corti- urineandother body
problems, costenids, warfarn, secetionsorang.
kidneyfailure. methadom, digoxin, May discolor contact

oral hypaglycemics; lenses
aminoslicylic acid

may interfere with

absorpion of

rifampin. Significant
interactionswith

proteae inhibitors
andnonnucleside
revesetrangriptase

inhibitors.

Pyraziramide | Hyperuriemia, | Uric acid, Rare. Badericida to
hepdo-toxicity | AST, ALT intracellular
rash,Gl upset, organsms.
joint aches.

Ethambuol Optic neuritis Red-green Rare. Baderiostatic to both
(reversble with | color intracellular and
discortinuance | disaimination extrecellular organisms.
of drug; rareat | andvisua Mainly usedto inhibit
15 mg/lg); rash. | acuty. devdopmaent of redstant

mutarts. Usewith
cauionin kidneydisease
or whenophthamologic
teding

is not feasble.

Strepomycin | Eighth nerve Vestibubr Neuromusclar Badericida to
damage, function blockingagentamay | extrecellular organ
nephrotoxcity. | (audiogamns); be potentiatedand isms. Usewith caution

BUN and causeprolonged in older Patients or those
creatinire. parahss. with kidney.
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VII.

VIII.

SPECIAL CASES

A

A

Drug-Resistant TB: Multi-drugresisent/Rifampicin resistant TB (MDR/RR-
TB) and exensivelydrugresstantTB (XDR-TB) requre prdonged treatment
with secoml-line drugs.

HIV Coinfection-TB: Increasedrisk of TB reactivation andseveredisease;
integrated manegementessenal.

EVOLUTI ON AND PROGNOSIS

A
A

Latent TB: May remain asynptomatic or progresso active disease.
Active TB: Early diagnosis and adnenceto treatment crucia for cureand
prevention of complications.

IX. COMPLICATI ONS

XI.

A
A
A

Pulmonary Complications: Cavitary lesions, fibrosis, chronic respatory
impairmert.

Extrapulmonary TB : Spreado ather organs (e.g.Jymph rodes, bones,entral
nervous systm).

Socialand Economiclmpact: Long-term disability, loss ofprodudivity, sigma.

PREVENTION AND RECOMMENDATI ONS

A
A
A

TB Control Programs: Early casedetection, cortacttraang, andtreatment
initiation.

Vacdnation Programs. Bacille Calmette-Guérin (BCG) vacinein couriries
with high TB prevalence, thoughits efiicacyvaries.

Infection Control Programs. Respigtory hygiene, \entilation, and grsonal
protedive measures in bathcare sdtings anchoushalds.
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PULMONARY ASPERGIL LOSIS

Dr. TANN BunlyDr. CHAN Sophors, Dr. CHARBunpaul, Pr. CHAN Sarin, Dr. CHERN Theary,
Pr. VAN Mch, Pr. SANG Say, Pr. NYChanthy

l.  Definition
Allergc brorchopulmonaryaspergilbsis (ABPA): ahypersendivity reaction caused
by exposurg¢o Aspergllus that mosty occurs in @tients with cysic fibrosis omshma
Chronicpumonary asperdiosis: a bng-termAspergllus infction of the lung whch
can manfestas:
A Asperglloma an opporturistic infection of a pre-existing cavitary lesion (e.g.
from previoustubercuosis)
Aspergllus nodulesingle ormultiple nodules wth posdble cawtation
Chronic cavitary pulmonary aspegillosis: extensive fibrosis with tisse
destrietion of at leasttwo lunglobes
Fibrotic pulmonaryaspergilosis
Chronicnecratizing pumonary asperglosis: a subacite and sem-invasiveform
of chronc pumonary asperglosis chaacterized bylocalzed, slowly progressie,
inflammatory destuction of lung tissueand commonly as®ciated with alcohol
usedisorder
Invasiveasperglosis: a seere formof Aspergilus infecton which marifests with
severgpneunoniaand sepicemia with potential involvement of other organs (e.g.,
skin, CNS) andnosty occursin immunocompromsedindividuds

Do Do Do o

[I.  EPIDEMI OLOGY AND DEMOGRAPHICS
Incidence
A Thetrueincidenceof asperglosis is unkown sinceasperglosis is not a
repotabe disease inthe USA.

A Theannuwl incidence ofdlemic bronctopumonaryaspergllosis is esmatedto
be Smillion asesworldwide.
Approximately 2.5% of adits who have asthaaso havedlergic
bronchopimonaryaspergilosis.
In cortrast,invasive aspeiifjosis is nuch less conmon with an incddence of
approxmately 1 to 2cases per 100,00@dividuds.
Invasiveasperglosis is themost comnon type of fung@l infection amongstem
cell transplantrecipients (5% to 10%pnd the seond most @mmontype of
fungalinfecion among sold organtranglant recipients (5%to 25%).

> > P

Mortality Rate
A Themortality rate ofasperijlosis vaies acordingto the cinical syndrome.
A Allergc brorchopulmonaryaspergilbsis andallergic Aspergllussinustis rarely
resultin mortality.
A In cortrast,themortality rate of etherinvasiveasperglosisor chroric
necrotizing puimonay asperglosis is hgh andmay beup to 40% t090%.

Gender
A Thereis no gendeprediection for he devéopment of aspegil losis.
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Age

A Individuds ofall age groupsnay beaffected with asperdjl osis.

A Eldelly patients with long-standng chranic lung digases arenore
likely to devdop asperglosis.

A Neondes arett increasedisk of cuaneous aspergjlosis.

DevdopedCountries

A With the advancenent of immunosupprssivetherpy andhigher rtes
of transplanation, the indderce and ditection of asperdlosis is
increasingin developedcourtries.

Il ETIOL OGY
o Pahogen
Aspergllus, a genuscluding over 200species
Most common: Aspergillus fumigatus andAspergllus flavus
o0 Transnissn: arborne exposureto mold spores
Aspergllus spores (8o refrredto as coidia) areubiquitousindoors, as ty
erner
with the normaflow of air.
Thespores an dsosettle on esily accessible souras of nurition (e.g.,
water), dust, elulose (e.g., in wéibaper), andindoor plnts
Aspergllus spores @y aso be found in itensivecare units
0 Riskfactors
Severammunosuppresen (e.g., dueo HIV/chemotherapy, after organ
transplariation) orneuropena (e.g., due tehronc granulomaous disease)
can faili tatethe developmentof invasiveagergllosis
Destrictive pulmorary pahology mayleadto chronc pulmonary asperglosis
A Scartissue or lungavities (e.g., fromtubercul osis)
A Sarcadosis
A Pneumocysts pneumonia
A COPD,emphysema
Aspergllus cartrigger hypersensiivity reactions (ABPA)in pdients
with preexisting bronchpulmonaryconditions (e.g.,asthma, cystic
fibrosis)
Alcohol use disordeand seroid-dependent COPD areassocated with
chranic necrotizing pumonary asperglosis

IV. PATHOPHYSIOLO
GY

o Reservar
Aspergllus is ubiquibus intheenvironmert.
Aspergdllus can béound in sal, decomposing dantmatter, househlal
dust, bulding maerials, plarts, food, andvater.

o Transnisson
Transmssbn of Asperdilus occurs thragh inhdation of arbornecondia
Hospital -acquiredinfectionsmay bespomadic ormay be assoctad wih
dust exposure dung building renostion orconstrudion.
Ocaasionaloutbreaks of cuareous infection havedentraced to
cortaminated homedical devices.

A Aspergllus is notransrritted flom oneindividual toandher(no perso-to-
person tansmsson).
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Pahogeresis
Following theingestion of Aspergllus mnidia, the mechanismof disease nay vary
depending on thehost immune factors.
A Thefollowing algorithm demonstates ®mmon sequelaef Aspergilus intelation
among different patientgroups:

Inhalation of 4spergillus spores

Chronic lung disease
. . . or mildly Immunocompromise Either asthma. cystic
Healthy host Cavitary lung disease Immunocompromise d host fibrosis, or atopy
d host
L No sequelae L Aspergilloma L G e L I iyl e L broncﬁgg‘l%]ijioualy
aspergillosis aspergillosis aspergillosis (ABPA)

V. CLASSIHCATION
Aspergllosismay be tassifed acordingto the cinical syndiome it causesinto
the fdlowing:

A Allergc brorchopulmonaryaspegillosis

A Allergc Aspergllus shusitis

A Aspergllioma

A Chronicpumonary aspergilosis

A Invasiveaspegillosis

A Cutareousaspegillosis

The table bdow distinguishes betwen the different types ofaspegilloses
izl Characteristics
Syndrome
Immune-modul ated puimonary dseasalueto hypersensitity to A. fumigatus(not an
infection)
Clinical features include prsigentcough,wheezing, sympoms of astma exacerbatnor
Allergic bronchectasis

Bronchopulmon
ary Aspergillosis
(ABPA)

Common anong patients with asthma

Recurrentpulmonaryinfiltrates on ckstimagng

May resultin develomentof bronchietasis, chronc pumonary asperglosis, or
aspergloma

Treatmentwith artifungalagents, steoids, andasthma cortrol

> Do P =
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https://www.wikidoc.org/index.php/Asthma
https://www.wikidoc.org/index.php/Bronchiectasis
https://www.wikidoc.org/index.php/Antifungal_drug
https://www.wikidoc.org/index.php/Steroids
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A Immune-modulated sinus disease (n@ininfection)
A Clinical feaures ofrecurrentor resisantsinustis, such as ioreased snus
dranagg, stuffiness, headache,facial tenderrness, andeosinophlic secretions
: .| A Non-invasive
AlllerglpAs_pergll A Commonin healthy youngaduts
us Sinusitis / . : . L Y
Rhinosinusitis A qugnosed using B_eta_lnd Kuhn ctvgnos_tlc criteria (see:rlter_la here) _
A Unilateral,asymmetic involvementof sinues wih boneerosions orimagng
A Treamtentincludesde-obstrudion, nasl dranagg, oral sterads, immunaherapyagainst
alergens, andllergy cortrol
A An Aspergilus mass ctonizes localy in eitherthe lungs orthesinuses
A May occur with chionic pdmonary aspegillosis
Aspergilloma A Clinical featres vay from an asymjpométic courseto fatal hemoptysis _
(Fungus Bal) A Common anongindividuds with prior history of lung dseasesndudingtuberculosis
A ChestCT in proneposition shavs movalke fungusbdl
A Treatmentincludessurgical resetion
A Invasion ofAspergilusin thelungs for > 3nonths
A May occur with asgrgillomas (sngle ormultiple)
A Clinical feaures include weighitoss,chronic productive cough, dyspneaandhemoptysis
A On Imagng, 1 of 3patternsis chaacteristic: 1) multiple cavities (chromc cavitary
Chronic pulmonaryaspergllosis- CCPA,inimmunocanpetent patients, chronc course), 2)
Pulmonary fibros_is (chromc fibrosing pumonaryaspergllosis- CF_PA, @n mmun_ooz)mpetept patient,
Aspergillosis chroric course, followsCCPA), or 3)subacutely enlarging single cavity (chronic
necrotizing pulmonary asperglosis- CNPA, subacte within weeks ie. notchronic,in
immuno®mpromised patients)
A Treatmentincludessystemic artifungal therapy with or without intracavitary antifungal
agents
A Severanfecion amongimmunommpromisedindividuals (e.g.transplant
recipients or nettropenc patients)
A Associted with highmortality rate
Invasive A May progr.esth i.nvolve aher nonpulmona.ryo_rg.ans o N
Aspergillosis A Non—s_pecnfl_c clinical features _make dagno&s difficult, may mimic asthma orbrornchitis
A Classcal triad of fever, pleuiitic chest @in, andhemoptysis
A Foa nodulks andinfiltration common onimagng
A Treatmentincludesantifungal agents
A Infection of the skin
A Invasionmay beeither pimary througha skinlesion é.g. sumical or burn woundr
at catheter ste) or condary to adistant organ wth subsegent dissemination to theskin
A Common anongimmunacompromised indivduds andneonaés
Cutaneous | A Clinical feaures usuby include fver, changein lesion morphology. Lesionsare
Aspergillosis commonly macules,papues,noduks, or plagles. Otherlesians mayalso occur.
A Diagnosis is by lmpsy ofthelesion,evaluation of other pimary soures (e.g. CTscanfor
pulmonary lesionsjs necessary
A Treatmentincludesantifungal agents with or withoutsurgery
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https://www.wikidoc.org/index.php?title=Stuffiness&amp;action=edit&amp;redlink=1
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https://www.wikidoc.org/index.php/Surgical_wound
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https://www.wikidoc.org/index.php/Plaque
https://www.wikidoc.org/index.php/Antifungal_drug

VI. DIAGNOSIS
6.1. Clinical feaures
Clinical features of asperglloss
Lung manifestaions Other manifesations
A Nonspecific symgoms: irritation of the skin, mucus
A Asthmatic symptoms (e.g.,shortn membrares, andeyes
ess ofbregsth A Mucousmembraresin sinuses
ABPA wheeing), espedlly new o Fungus bH in the paanasal sinusegwithouttissue
exacerbations infiltration) with sympoms of chronicrhinosinustis
A Productve coughwith brown o May progressn immunaompromisedpatients
bronchal mucouscasts (seeinvasiveaspergilosis)
A Possily asympgomatic (may be A Possilby fever
Chronic anincidenta findingonchestx- A Waeightloss
ray) A Night sweats
pulmo.nary. A Hemopysis,shorhess ofbreeth A Chronicfatigue
aspegillosis |x  Recurrent pneumonia caused A Signs of arundetying
by superinéctions lung pahology (e.g.,digital clubbing in tuberculosig
A Fever
A Weightloss
A Night sweats
A Chronicfatigue
A Mucousmembraresin sinuses
o Aspergilus sinustis with invasion ofthe
surroundingissue
o Directinvasion ofthe orbitcan leadto reduction
_ of visualacuity, painful exophhalmos,
Invasive andor chemosis
aspegillosis A Dry cough o Direct invasion ofthe skullcan reslut in brain
A Insevere . . absess,meningitis, vertriculitis, andor venous
ca;es:heﬁoptyss, pleuiitic chest sinus thronbosis
pan, septic shock A Skin (via directinocul ation): pustuesor
A Tachyprea : hemorrhadc papues/plagues, winch may evolve
A Recurren'_[pne_Jmonlacalmd into esdars
by superingctions A Disseminatedinfection
o CNS: Multiple absessformationswith vared
neurdogical manif estations (e.g.cramps, focd
neurdogical defidts)
o Heat: Aspergillusendocarditis
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6.2 Invesigation

Investigation of diagnostics of aspegillosis

Laboratorytests Chestx-ray and CT Tissue biopsy andr culture
A ¥ | lgvelsE A Bronchectasis A N/A
A Eosnophiia A Pulmonaryinfiltrates
ABPA & yESR A Parerchymal opacities
A Postive Aspergillusanti
genskin test
A Asperglloma A Culture and/or histgpathology
o Mobilefungus o Specmenare collectedvia
bdl (demonstraedby Bronchalveolar
moving the patient from lavagevia brorchoscopy
asupine pogion to In pdients with perpheral
aproneor lateral recumbe nodulr lesions onmaging:
nt postion) endobrowhial lung biopsy
o Monod sin: aperipherd via brorthoscopy orCT-
air crescent around guided ercutareoushiopsy
afungus bd in a o Staning: Gomai
preexisting lung cavity methenamine silver
Chronic o theupperlobeis mostly stanor PASstan
pulmonary affected o Findings:monamorphic .
aspegillosis Aspergilus nodule:multiple andor sepatehyphae branchi
. . noduks ng dichotomouslyat45°
A Postive AspergillusligG Caitary pulmonary
serology asperglosis: e ormore
cavitieswith or
withoutaspergiloma
Fibrotic aspegillosis:
cavitaries and
extensivefibrosis
Necrdizing aspergillosis:
seecriteriain invasive
asperglosisbelow
A Postivegalactomaman Multiple noduks
ergyme immunoasay: Halo sign:
Invasive anEIA that hemorrhagc groundglass
aspegillosis idertifies gdactomanna opacities around ndules
n artigen Air crescentsign:
A Galactomanran antigen: a radiolucenthalo around a
a heteropolysaccharide radopaquenodulethatis
componentof characteristic ofinvasive
the Asperglus &l wall asperglosis
thatis shed dungthe Cranal MRI
phase of hypdl growth. Performif CNSinfection
A Postive 13-b-D glucan is suspeted
test Most commonly

shawvs absess fornation
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Review of imagery for puimonary aspagilloma

A and B, Exly CT findings of invasive
pulmonaryaspergllosis intwo patents with
leu kemiaand glasia. The CThalo sign
represents a igcrete zoneof lower
attenuation (small arrows) surrounding a
pulmonary mass ggearrows).

Early CT findings ofinvasivepulmonary
asperglosis.

A, Multiple smallinflammatory messes.
B, Clusters of fluffynodules.

Earty invasive pumonaryaspergilosis
Certral nodule of necrosis is surrounded by
ring of haemorrhage correspondingo CT
hdo (steight arrow). Thranbosed aeryis
seenat edgeof lesion (curved arrow)

Chagecteristic pattermof resoluion of
invasivepulmonaryaspergjlosis on CT.
A. Active earty lesionof invasive
pulmonaryaspergllosis with CThdo sign
during wek 2 of aplash High-dose
amphdadericin was kegun andnfection was
stablized.

B. Air-crescentformation 4 weks laerat
time of bave-marrowrecovery.

C. 2morths later. lesionis heded.CT
shaows residal thin-walledcyst.

o
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A Multiple nodules

A Halo sign:haemorrhagdc
ground dgass opeities
arowund nodulkes

A Air crescentsign: aradolucent
halo around aadopagie
nodulethat is characteristic of
invasiveasperglosis

VIl. DIFFERENTIAL DIAGNOSES
The dfferential diagnosis of a spaeoccupyinglesion wthin alung @vity indudes:
1. Primarylungmdignarcy
2. Metastaticdisease
3. Asperglloma
4. Hydaid cyst
5. Lungabsess
The dfferential diagnosis of CCPA inludes:
Active TB
Non-tuberculousmycobecteria
Histogdasmosis
Coacidioidomycosis
Actinomycosis
Neoplbsm

oOusLNE
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VIII. MANAGEM ENT
Pulmonary Asperglosis: An Evolving Chdlenge for Dagnosis and reatment
Aspergllus | First-line Duration Alternative Comments
ung disease treatment of therapy tr eatment
Prednisone
0.5 ng/kg/dayfor 4 Glucocaticoidsare the first-
weeksfollowedby line treatmenfor
0.25 ng/kg/day Oral exacerhbtions
ABPA for 4 weeks 3i5 voriconazole Antifungal herapyhasa
followedby months corticoseroid-spaing effect
0.125 ny/kg/day Posaconade andcouldbeconsidred in
for 4 weeks patients whofail to show
Itraconazole200mg improvementafter steroid
twice daily treatment
Itraconazole
No therapy Voriconazole Anti-fungal therapymay be
Bronchial atery consideedin casesof lung
Aspergiloma Surgcalresedion T embolzation invasionor whenthereis the
when appropiate possilility of peri-operatively
dissenination
Itraconazole200mg PosaconaZe Prdongedtreatment
twicedaily may beneassary
Voriconazde 6 Liposomal Surgery las alimited role andmay
mg/Kg pdlVgl2 Amphotercin B beassaiatedwith complications
CPA h T followed y 6 monhs Caspofungin Anti-fibrinolytic agentor
by 4 ng/Kg padlVv Micaungin bronchal artery embdization
gql2 h could becorsideredfor
manageient ofhaemoptyss
Voriconazde 6 Combindion therapyis not
mg/Kg pdlVgl2 routinely recommencdd, but may
h T fbllowed y be constleredin sdected
by 4 ng/Kg palVv refractory ceses
gql2 h Liposomal Surgcalresedionis consdered
IPA 6i 12 Amphoteicin B in selected stuations
Isavuconaale 372mg weeks Empiric treatment could be
po/ |V doBesh I Caspofungin consideedin criticaly -ill patients
followedby 372mg with sewereliver cirrhosis and/or
po/lV daly end stagechranic obstructive
pulmonarydiseasend/or clinical
worsening @spte broad-sped¢rum
antibiotics

107



https://link.springer.com/article/10.1007/s40121-020-00315-4

Algorithm

Spectrum of Aspergillus’ disease

Normal subject

Cavitary lung disease

Chronic lung disease: ABPA, COPD, lung
transplantation, recurrent low
respiratory tract infections, or sarcoidosis
Plus presence of cough and/or hemoptysis

Immunocompromised host or
any of the following: COPD/liver
cirrhosis/ prolonged steroids
treatment/influenza HIN1/prolonged ICU
admission

Any of the following: asthma/cystic
fibrosis/blood eosinophil counts >500
cells/L

1114

No disease
Possible colonization

Aspergilloma

Chronic pulmonary aspergillosis

Invasive pulmonary aspergillosis

Allergic bronchopulmonary aspergillosis

) [ Pulmonary aspergillosis ]

Allergic reaction
not meeting

\4

criteria for

allergic broncho- History
pulmor_lla;ry. of asthma,
aspergillosis: tic fibrosi
7l ot cystic fibrosis

Immuno-
compromised
state

SR,

History
of chronic
lung disease

sensitization
eSevere asthma

with fungal

sensitization

Y

A4

bronchopulmonary

) -
Allergic
aspergillosis

){

Invasive pulmonary
aspergillosis

hronic pulmonary

C
aspergillosis
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Aspergillus
nodule

Aspergilloma

Chronic

cavitary

pulmonary
aspergillosis

Chronic

fibrosing
pulmonary
aspergillosis

Subacute
invasive
pulmonary

aspergillosis
S bt bl




IX. PECIAL CASES
Endobroncial aspegilloma EBA) is anextremely rarepresentation of pulmonary
involvementof Aspergllus. Itis a nonrinvasiveform of pumonaryaspergilosiswhere
the fungus overgrows arablonizes the bronchal lumen. The patient may present with
chroric cough, dypnoea, haamoptysis, or wheezing.

X. PROGNOSIS
The prognosis of aspatpmaand CCPAis impossble to quantify givenits
unpredctable histoly, vaiiades sucles asoceted lung dis@ses, and théundional stdus
of thepatient. Sportaneous resoltion occurs inapproximately 10% of @ases of snple
aspergloma. Therecent avalability of triazole andechinocandin artifungal agentsin
sympomatic patierts suggestshatberefits can beachieved in about65% of those
treated. Similar benefts have benattributed to the intracavitary instllation of
artifungals.Theimpact of thesemodalities on lomg-term prognosis has not lea
evduated,and symptonatic benefits do nonecessaily correlatewith life
expectancy. Themortality estimaes for hose expriencing massive hamoptysis from
anycause bs histori@ly been eported to beas high as 38%. is uncearif thefigure
is rdevant to current manegementstrategies for aspeligjoma and CCPA. A&
sucessful brorehial atery embolization, the recurrence of haemoptysisoccursin 19%
to 55% of @ses. Thempactof new arifungalagents and no-surgca management on
the prognosis of aspattpmaand CCPA neds furtrer clarification.

XI. OMPLICATI ONS sl e
Bleedng. Both aspegillomas andnvasve aspergilosis can cause seye,and sonetimes
fatal, bleedngin your lungs.

Sysemic infection. Themost serious amplication of invasive aspergilosis is thespread
of theinfecionto other parts of your body, espedly your krain, heart and kdneys.
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PLEURAL EFFUSION

Dr CHHORN Sotleary, Pr. NY Chany, Pr. VAN Mich, Pr. SAING Sdy, Pr. CHHAR Bunpaul

|- DEFINITION
Pleural effusionis an accumulation of fluid in thepleural spacethat is classfied as transudate
or exudate accordingto itscompasition and underlying pathophysiology.

Il - PIDEMIOLOGY

Peural effusionisdiagnosed in about 1.5million individuals in the United States
annually. Among the causes, pleural infection, heat failure, and malignancy are the most
common.Nonmali gnant pleural effusons(NMPESs) have awide variety of etiologies [2].

[l - PHYSIOLOGY AND PATHOPHYSIOLOGY

Both thevisceral and the parietal pleuraplay arole in fluid homeostasis in thepleura
space Themean rate of bath the prodwction and theabsorption of deural fluid is normdly 0.2
mL/kg/hour,which implies that the entire volumeof the pleura fluid nomally turnsover within
onehour [3].

Thevolumeof thepleural fluid is determined by the balance of the hydrostatic and
oncotic presaure diff erences that are present between the systemic and pulmanary circulation and
thepleua space Pleural fluid is resorbed via lymphetic vessals in theparietal pleura. In hedth,
theproduction and resorption of deural fluid are a equilibrium.

A pleural effusion represents a disturbance of this equilibrium, prolably becaise of both
increased production and decreased resorption. Low oncotic presaure (e.g.,in hypoalbuminemia),
elevated pumorery capillary presaure, increased permeability, lymphetic obstruction, and
diminished negative intrapleural pressureare all pathoptysiologicd compmentsthat lead to the
clinicdly relevant and ditinguishing feaures of apleural effusion transudate vs. exudate.
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IV-TIOLOGY WITH DIAGNOSIS

Peural effusion has awide diff erentia diagnosis.
Diff erentiation between transudative and exudative effusion is considered the initial step in the
etiological diagnasis of any PE. Transudates are maost often caused by heat failure (80%)and

then byhepatic cirrhosis. Corversely, exudates require more extensive diagnastic evaluation,
since they have numerousetiologies and itd ® 80% ofcases.
1.1. Transudate causes:

- Heat failure is themost commoncause. NT-proBNP in PF for thediagnosis of HF has a
diagnostic sengitivity and spedficity of 94%
Hypoalbuminemia: Liver cirrhosis, Nephratic syndrame €
- Hypothyroidism/ Meigs syndrame é
1.2.Exudate
- Parapneumoric pleura effusions, Tuberculosis €
- Pulmorary embolism
- Conredivetissiediseases, vascularitis
- Drugs(Methotrexate, Amiodarone, phenytoin, nitrofuan t oi n é)
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V- DIAGNOSIS
1- Clinica presentation

The presenting manifestations of pleural effusion are largely determined bythe

underlying disease. The commonssymptoms:. cough, fever, pleuritic chest pain, dyspnea
2- Diagnasis investigation
2.1- Radiology

A postero-anterior chest x-ray reveds effusonsof volume200mL or larger.

2.2- Chest (transthoradc) ultrasound

It is very useful for diagnosis and purctures guide. It provides guidance for the best
locaion for drainage placement, improved performance, and reduces the risk of
complicaions.

helps identify small PE

The presence of septa on ultrasonography suggests complicaed PPHE and
hyperedogenicity is asociated with pusin thepleural cavity.

2.3 Chest CT scan

Distinguish malignant, compicated cases and before someprocedures or surgery
indication.

Contrast-enhanced CT is useful in diff erentiating lung consolidation, with contrast
medium uptake, from ahypodense PE. Interlobular, mediastinal pleural and small-sized
paravertebral collectionsare identified onCT [1].

However, CT has low sensitivity for displaying septain thepleura cavity.

2 4- Pleural fluid analyses by pleural aspiration (thoracentesis) with or without utrasound
guide. Use Light's criteria for transudates and exudates, with sensitivity of 98%to identify
exudates [1]: (1) Theratio of pleurd fluid pratein to serum prdein is greaer than 05, (2)
Theratio of pleural fluid ladate dehydrogenase (LDH) to serum LDH is greder than 0.6, (3)
LDH content in PFis greaer than 2/3 of theupper limit of narmal serum levels of LDH.

pH of pleural fluid

Microbiology, Xpert of TB, fluid culture, PCR of peural flui d &

blood-cdl count:an elevated concentration of neurophls is often in aaute parapneumonic
effusion, emphyema, apulmanary embolisme. A predominant lymphaytic in
tuberculosis, longstandingpleural effusion, congestive heat failure, mali gnant.

Non rouine tests such as cytology 40-50% of lung cancer metastasis, cholesterol
(chdesteral concentration above 55ng/dL), triglyceride, LDH (concentration above 200
U/mL), glucose (low glucose concentration in emphyema, tuberculosis, malignancy, and
rheumatoid arthritis), amylase (in aaute pancreditis), or theumatoid factor, heematocrit
(> 50% of eriphera blood haematocrit) were performed shouldaso bedetermined.

VI- DIAGNOSIS SPECIFIC
Parapneumonic pleural effusion (PPHE)

It is asociated with lunginfection, usually pneumoni, abscess or infected
brorchiectasis.

No resporsible microorganism isfoundin over 40% ofempyema.

In PPFE associated with commurnity-acquired preumoria, themost frequently isolated
Gram-pasitive baderia are agobic, such as streptococci (Streptococcus milleri and
Streptococcus pneumorniae) and Staphylococcusaureus, followed by anaaobic
microorganisms (commonin aspiration pneumonia), and asmall group of Gram-negative

112



baderia (Enterobaderiaceae, Escherichia coli and Haemophlusinfluenzae) in patients

with comorhid conditions, espedally diabetes or alcoholism [1].

Pleural emphyema

Isafibrinopurdent phase, and presentissues such asturbid pleural fluid with
predominantly polymorphonelea cdls (PMNs) and microorganisms, pH <7.20,low
glucose and high LHD, and thepresence of fibrinous septain the pleural space
Normadly associated with pneumonia, lung abscess brorchiedasis, COPD, lungcancer,
tuberculosis, aspiration orimmunadeficiencyé

Themicroorganism isfoundin over 40%.It can beGram-pasitive, anaeobic, Gram-
negative in diabetes or alcoholism é

The management require not only antibiotic treatment butalso chest drainage or surgery
for resolution.

Tuberculous pleural effusion (TBPE)

Typicdly, TBPE is an exudate with anucleaed cell count ranging in maost cases from
1000 to 6006dIsmm, wually with apredominantly lymphacytic content of >50%
(sometimes even >90%) or dymphacyte/neutrophil ratio >0.75.

Adenosine deaminase (ADA) remains the primary biomarker for TBPE with an overall
sengitivity of 92%and aspedficity of 90%.

Hydropremothoiax dueto pleural ruptureof aparenchymal cavitary lesion, and may
beamechronic and require chest drainage or surgery.

Levels of IFN gamma(T-lymphayte CD4 increased with sensitivity 89-99%, spedficity
92-98% [1]

Transmura pleural biopsy shows granulomas, with sensitivity > 80%and piesence of
acid-fast bacilli (30%-50%). Diagnostic thoracoscopy if negative results of other
performed.
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Clinical-radiological suspicion of PTB

l

Thoracocentesis

pH, biochemistry, ADA,
cell count, cytology

v

Pleural lymphocytic exudate
with negative cytology

\ 4
Pleural ADA

Pleural ADA
>35 U

h 4

.

- High prevalence area of TB
with low rate of resistance

- Age <35 years
- Lymphocytes/neutrophils >0.70

v

Consider PTB
(Very likely PTB >95%)

Fig. Diagnostic algorithm for patients with suspeded pleural tuberculosis (PTB). TB, tuberculosis; ADA, adenosine

deaminase.

Malignant pleural effusion

- Itistheresult of direct infiltration of the pleuraby neoplastic cells. It represents between

- Low prevalence area of TB
and/oir high rate of resistance

- Culture, staining pleural fluid
- Closed pleural biopsy:
Staining, culture and histology

.

Pleural ADA
<351U

No PTB
(PTB unlikely, <5%)

A4

Consides other diagnosis
+ repeat pleural biopsy

PTB diagnosis:
Presence of mycobacteria
and/or necrotizing granulomas.

15%and 35% ofall PE exudate.
- Ultrasound-guided pleural biopsy is espedally indicaed in the presence of pleura
thickening or masses or nodues on thediaphragm surface are observed [1]. Reported
sensiti vity ranges from 76%to 95%.
- CT with contrast is recommended. Malignancy should besuspeded if pleural nodules,
diffuse thickening of the parietal pleura.
- Pleurd fluid analysis: is an exudate in > 95% with hemorrhagic. Morethan 80%are
predominantly lymphaytic. Studies of biopsy and cytology (sensibili ty 60%).
- Pleura needle biopsy with sensibility 50%
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Suspected/confirmed
symptomatic MPE
(dyspnea, chest pain, etc.)

Ultrasound-guided thoracocentesis

for evacuation

v

No [€

v

Investigate alternative
causes

Thoramscopyis the gold standard in thediagnosis of MPE, and it hes a diagnostic yield
of between 90%and 100%.
tumormarkersin PFis not rrcommended as a routine method

e

v

Life expectancy less

than 1 month

v

Palliative care
(including thoracocentesis

for evacuation)

NO: Evacuate effusion per

symptoms

Life expectancy more

than 1 month

IPC

|

Improved
symptoms
> Yes
Is there lung
reexpansion?
Yes
No |[€— |

Evaluate risk/benefit

Pleurodesis vs IPC

!

Pleurodesis with talc

(powder vs suspension)

Is there lung reexpansion?

YES: Daily evacuation and/or

3| pleurcdesis with talc in
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VIl - MANAGEMENT
Treament varies dependingupon theetiology.
1. Antibiotherapy
- For peura effusion infection. Frst choice is Co-amoxiclav 1.2gTID then guided by
baderial culture. Total antibiotics therapy duration will be dependingon severity of
infedion from 3 weeks to 6 weeks.
- Inemphyema, a combination of a third generation cephalosporin with Clindamycine or
Metronidazol.
2. Thoracetess
- To find diagnasis, relieve shortness of breath and reduce therisk of complicaions.
3. Chest tube
- Chest tubes are indicated when sepsis persists despite antibiotic therapy, in all cases of
complicaed empyema. If pH is not avail able, glucose levels of less than 60mg/dL and
LDH greaer than 100QJ/L are useful for identifying the need for deural drainage [1].
4. Surgery
- Spedfically, video-asssted thomascopy, is an option for ptients with pleural effusion
resistant tomedicd treatment and dainage with fibrinolyticsfail. Its alows pleural
debridement with the subsequent lung reexpansion, pusevaauation and drainage
placement.
- In thecase of highly organized empyemawith extensive pleura fibrosis, decortication
may benecessry.
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5. Algorithm

Anamnesis l Physical examination
Suspected parapneumonic Initiate antibiotic
x —_— b
effusion treatment®

’

Laboratory results + chest X-ray

!

Chest ultrasound

Loculated pleural | Non-loculated
effusion® < pleural effusion

Thoracentesis

Pus® «¢ » Serous fluid
Gram staining + pH, Gram staining + culture,
culture biochemistry + differential blood count

pH <7.2 4——p pH=7.2

L ! !

Drainage + thoracoscopy Drainage =+ Therapeutic
+ fibrinolytic fibrinolytic thoracentesis
+ decortication

Fig. Algorithm for the treament of parapneumonic effusion.

VIIl. SPECIAL CASES
1. Tuberculouspleura effusion
- Thetreatment is2RHZE/4RH. It can bedominated with chest drainage if complicated
and decortication if not improve

- Tuberculousempyemais often requiring pleural decortication due to functional disability
and treatment failure.
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. Parapneumoric pleura effusion (PPHE)
Treaed with appropiate antibiotic. A combiretion of athird-generation cephalosporin
with clindamycin or metronidazole, or monotherapy with amoxicilli n-clavulanate may be
used. If the source is anasocomial infection, rcommended antibioticsinclude
vancomycin or linezolid (for methicillin-resistant S. aureus), antipseudomana penicillins
(piperacil lin-tazobadam), carbapenem, orthird-generation cephalosporinswith
metronidazole.
Chest tubeis indicated to have failed when sepsis persists despite antibiotic therapy, in all
cases of empyemaor comgicated PPHE (pH less than 7.20, l@ulated PPHE or becteriain
the PF). When pH determination is notavail able, glucose levels below 60my/dL and
LDH levels above 1000J/L are useful for identifying the need for deural drainage.
Early thoracoscopy is an option for @tients with loculated PPFE. It allows pleural
debridement with the subsequent lung reexpansion, pusevaauation and drainage
placement. Surgica treatment is indicated for control of sepsis when medical treament
and drainage fail.

. Malignant pleura effusion
Chemotherapy can beeffedivein contrdling MPE when associated with lymphorr,
small-cdl lung carcinoma, or breast cancer with therapeutic Thoracentesis
Pleurodesis is indicated when PE is symptorretic (dyspned with atendency to reaur after
therapeutic thoracentesis. Talc is theagent of choice for pleurodesis and, in orabr to
minimize therisk of complications.

. Pleural effusion due cardiovascular disease
60%are bilateral.
Thoracentesis is only indicaed in unilateral PE, patientswith fever or deuritic pain and
persistent PE despite diuretic therapy.

. Postoperation pleural effusion
After complicated abdomnal or thoradc surgery (day 1-4 after surgery), usually small
and asymptorretic, and resolve spontaneoudy within thefirst month.
In cardiac or thoradc surgery, postoperative PE is neurophlic exudate duringthefirst
month.
Postsurgicd PE does not require specific treament.

starts <30 days after surgery

Pleural effusion Asymptomatic Yes A ; ;
i Postsurgical effusion
and small < Resolution > 9

A 4

Heart failure
Hypoproteinemia
Abdominal ascites
Pulmonary embolism
Infectious: subphrenic abscesses,

parapneumonic, empyema
Q chylothorax

» | Symptomatic, large or
increasing in size No

v \ 4
Thoracentesis
Pleural effusion »| Requires study to rule + blood test
starts >30 days after surgery @ out other causes * CT ] -
+ Abdominal ultrasound p| Postoperative effusion
ruled out
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Fig. Diagnostic algorithm of pleural effusion after thoradc or abdominal surgery.

6. Pleural effusion dueto drug

- Usuadly associated with parenchymal involvement. It can beeosinophilic.

- Frequency drug: Amiodarone, Nitrofurantoin, methysergideé

7. Chylothorax

- Theaccumuation of lymph fuid fromintestina origin (chyle) in thechest cavity asa
result of the rupture or obstruction of thethoradc duct. The most commoncauses are
mali gnancy and trauma.

- Diagnosisis established by triglyceride levels in PF greaer than 110ng/dl.

- Thisdrainage is moreeff ective than thoracentess, to close the fistulousareg and
continuousdrainage also provides acarate monitaring of chyle le&k.

- Can add Somatostatin, octreotide (deaeases splanchnic, hepatic and potal blood flow
and thelymphvoulunme)

8. Hemothowx

- Hemothoc is the presence of blood in the pleural cavity with hematocrit exceals50%
of that in peripheral blood.

- Theinitia drainage is greder than 15@ml/24h (20nl/kg body weight) orthedrainage
rate is greder than 200ml/h (3ml/kg body weight) for morethan three conseautive hours,

thoracotomy is indicated
' Hemothorax

+ Drainage? +
Unstable Stable
>1500 ml/24h <1500 ml/24h
>200 ml/h/3h <200 ml/h/3h
h Surgery = r CT -
Hemodynamically Hemodynamically Loculations No loculations
stable unstable or clots or clots
Thoracoscopy] Thoracotomy Fibrinolytics —l

Persistence of
Resolution ' loculations or clots
>500 ml or >1/3 hemithorax

4

Thoracoscopy/Thoracotomy

7

Fig. Treament algorithm for hemothorax. Excludes aortic dissedion.
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IX- COMPLICATIONS

- Pleura sequelae or scares
- Lungsdamage
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PNEUMOTHORAX

Dr. CHHORN Stheary,Prof. NY Chanty, Prb VAN Mich, Assoc.Prof. SANT Saly,
Asst.Prof. CHHARBunpaul

l. DEFINITI ON

Pneunothoraxis ddined as airin the pleural space. Primarypneumothoraces asein
hedthy pegle without any lung digaseand the seondary peumothoraces aise in peope with
undetying lungdisease.

. EPIDEMI OLOGY

Primary spongneouspneumothoraxmainly occurs at20-30 years of ag. Theincidence of
PSP inthe Unted Staes is 7 per 10000 menand 1 per 00,000 women @ year. Secondry
spontarous pneurathoraxis sen morein old-agepatients 8-65 years. Theincidenceof SSP is
6.3and 2cases fomenand women pr 100,000 péents, respetively. Themale-to-female ratio
is 31. COPD has amddence of 26 peumothoraces per 10@00 paients.

Il ETIOL OGY

Regrd to the etiology of pneumothorax, arstomical abnomalities have been
demonstrded, even in absepe of ower undelying lung disease. Subpéural blebs and blliee are
found atthe lung apices athoracoscopy and on CEcaning in up to 90%cases of primary
spontarous pneurathorax (PSP Smokng has ben implicatedin this etiological pahway; he
smoking haits being asso@ted with a 12% sk of dewloping pnewmothorax in helthy smokng
mencompared with 0.1% in na-smoking. Therisk of recurrerce of PSP is asigh as 54% vthin
thefirst 4 years, with isolated risk factors induding smokng, heght and age> 60 yexrs. Risk
factors for recurrerce of seondary preumothorax (SSP) intude age, pulmonary fibrosis and
emphysema.
3.1.Risk factors for pimary sponéneous peunocthorax

- Smoking

- Tall thin body haitus in an ¢herwise leathy person

- Marfan syndrorg, familial pneumothorax

3.2.Diseases assoatedwith secondry sporianeous pnemothorax

- Asthma COPD

- Necrdizing pneumonia, uberculosis, SvereARDS

- HIV with pneumocysis pneumoia

- Other urrommon cause:sarcoidosis,cystic fibrosis, bronchgenc carcinoma,idiopathic
pulmonary fbrosis,langerhans ell histiocytosis, lymphargioleiomyomaosis, collagen
vascuar dseas, inhalational drug use likecocaine ormarijuana, thoracic endometrioss

3.3.Causes ofatrogenic pneumothorax:

- Pleuralbiopsy,transbronctal lung bopsy, transthoacic pumonary nodle bopsy, certral
venous etheter inserton, trachecstomy, intercostal nerve Hock, positive pessure
vertilation

3.4.Causes of aumatic pnewothorax
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IV.  CLINICAL E VALUATI ON
The most @mmon symptoms arechestpain and shortess of breth. The clest pain is

pleuitic, sharp, sever@nd radates tothe ipsilateral shouer. In gerera, the clinica sympgoms
assocated with sscondary pnemothoraxes aremore seere thanthose assoatedwith primary
pneunothoraves, and most pdients with a seondary prumothoraxcomplain of breathlessness
whichis out of prportion to the sie of the peumothorax.In defining amaregementstraegy,
the size of apneunothoraxis less mportantthanthe degree of clinical compromise.
In tension pnemothorax dinical synptoms:

- Tachycardia of morethan 130 bas perminute

- Hypotension

- Jugular enous distension

- Cyanosis

- Respigtory failure and cardlac arest

V. DIAGNOSIS
In both prmary and secondry sporianeous pneumothorax, the thgnosis is normally
estblished byplain, chest radographyand athermodalities suches Ultrasound scanng,
CT scanmng.
5.1Radologic
Thesizeof a meumdhoraxis dividedintoi san| o largerdo @dmg on thepresence
of a Msible rim of <2 cmor >2 cmbeween thelung margn and the chest wall

The differentiation of a
‘large’ from a ‘small’
pneumothorax is the
presence of a visible rim of
more than 2 cm between
the lung margin and the
chest wall, at the level of the
hilum as defined in the BTS
Guidelines, (b) in figure.

A 2cm radiographic
pneumothorax
approximates to a 50%
pneumothorax by volume.

a= apex to cupola distance - American Guidelines
b= interpleural distance at level of the hilum - British Guidelines

5.2.CT scan

Accurate pnaumothorax sie calculations arebestachieved byCT scanmng. CTscnning
is recommended when dfferentiating a pneumothorax from omplex bullous lunglisease, when
aberranttube dacementis suspeted,and when theplain chestradographis doscued by
surgcad emphysma.
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Patchy consolidation

5.3.Ultrasonographyds up to a 94% serisiity and 100% spsficity (better thanchest
X-ray).

Normal Pneumothorax

No Lung Sliding
No Comet Tail Artifacts
—

g ——

Lung Sliding
Only seen during
live imaging ™

Comet Tail

Artifact

[ —
C—
—
—_
——
—

All-“Waves;"
No “Beach”
No Pleural Line
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VI.

MANAGEM ENT

Managementmay needlarificationinclude:

(1) Observaon for seble cases

(2) Smple aspiration (thoracentesis) versumtercos@l tube dainage(tube thoracostamy)
as thesecondstepin the manegement of primary and secodary pneuncthoraxes in
instabe cases.

(3) Treatment of etlerly pneumothoraxpatiens or gtierts with undetying lungdisesse,
(4) Whento refer patients with adifficult pneumothoraxto a chest physian orthoracic
surgeon for prsigentair leak or failure ofre-expansion ofthelung, and

(5) Treatment ofthe recurrentpneumothorax.

In caseof stability:

Respigtory rate <24 braths per ninute.
Heartrate <120 and>60 be#s per ninute
Normal blood presagre (notdefined)
Roomair oxygen sturaion >90 perent
Ability to speakin whole seences

All other paiterts ae consicered unsible.

Observationis thetreatment of choicefor smdl PSP wihoutsignificant breahlessness or an
asympomatic small prmary spongneouspneunothorax (apth lessthan Zm), with follow-upin
outpatient after 24 weeks.

Thepatients with asodated ymptoms and shaving signs of instaility, needle
decompresson is thetreatmentof a pneumothorax. This usuallyis perforned with a 14to 16
gaugeand 4.5cm in length. Using suppémental oxygencanincreasethis reabsorpiton rate.
Both tension peumathoraxand bilateral pneunothoraxare potentially life-threatening events
thatrequire chest drain inserton.
6.1.Spontaneougpneumothorax
Stable paterts

6.1.1.

6.1.2.

It depends on thsize ofthe preumothorax, assotated symptoms, the event is thefirst or
a recurrent ewven, uni or biatea pnaumothorax, wih or without the pleual effusion and
presege of complex loculations.

Observation

It is thetreatment ofchadcefor small closedpneunocthoraces, firstepisodewithout
significant bresthlessness.

Pdients with anal primary pneunothoraxes andminimal symptoms do not requie
hosptal admission.

Procedues

Thelargepneunothorax: needle orcatheter aspigtion, chesttube

Neede aspiration (14-16 G) of irtrapeural air
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- Caheterthoracosiomy or Chestubedrainagewithout sucton or with suctonif
pneunothorax rot improvedin 24h. Lage-borechest dramns are noheeded for
pneunothorax.

Lateral edge of pectoralis major
Base of axilla

Lateral edge of latissimus dorsi
5t intercostal space

Pressure-regulating Water seal Fluid collection
bottle bottle bottle
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Primary
pneumothorox
Start

Breothless and/or rim of air > 2 ¢cm

NO

on chest radiegraph?
(section 4.1)

Aspiration

YES

?Successful
(section 4.2)

NO

Consider repeat
aspiration

YES

?Successful
(section 4.2.1)

NO

Intercosta! drain

?Successful YES

(section 4.3)

NO

Referra! to chest physician within 48 hours
?Suction (section 4.4.1)

Referra! to thoracic surgeon
ofter 5 doys (section 4.5)

Remove 24 hours ofter
full re-expansion/cessation
of air leak without clomping

Figure 1 Recommended olgorithm for the treatment of primary pneumothorax.
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6.2 Secondarypneumahoraxes

6.2.1.

6.2.2.

6.2.3.

Observation doneis ony recommended in pdients with smallsecondry
pneunothoraxes.

Inhdation of highconcentrations of oxygemmay reduce thetota pressure of gsesin
pleurd capllaries.

Those wih a rsigent air leak should bediscussedvith athoracic surgeon a#i8 h.
Simple aspiration

Pdients with sscondary pneunothorakes teated swwcessfuly with simple aspiition
should beadmittedto hospial and obsered forat least 24 hars beforedischarg.
Intercostl tube drainage

If simple aspiraton or catheteraspiration dranageof any meumothoraxis unsucessfu,
largesecondry pneumothoraxes (>2 cm),patticularly in patients over theageof 50,
should beconsideed a high risk of falure for simple aspiration and ecurrence and
therefore tube diainageis recommended as appropidte initial treatment with snall sizeof
chesttube(10i 14 F)should be usenhitialy. Theuse of cateter owr guidewire systans
(Seldngertechnque) may proveto beas safeandeffective as smadl calibre tubes.
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Secondory
pneumothorax
Start

Aspiration
Brecthless + age > 50 years NO
+ rim cfoir >2 cm ?SUFCESSfU‘
on chest radiogroph? (section 4.2)
NO
YES YES
\J
Intercostal drain Admi o
?Successful h gjpri‘tol for
NO
Refaro to chest I
p h x/nbofler48hours |  YES Remove24 hoursofter Consider
?Suchon(secion 44.1) je————— lui reexponsion/cesstlon dischorge
of oir leok (sectior4 .6)

?Successful

NO

Eory discussiowith
sugeon ofter 3 ooys
(section4 5)

Figuro2 Rooommcndocblgonthmloc- tho Iroolimonl 0f sooondorypnoumolhorox.
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** Referral to respiratory specialistsin case dlure of a preumothoraxto reexpand or a
persisent air leak exceedng 48 hours dation should prompt toefer. Such pagnts may
requre sustéinedchest drenagewith comgdex diain manegement(sudion, chest dain
repostioning) andthoracic surgery @cisions.

6.2.4. Chest dain sudion

- Suctonto anintercostaltube should ot beapplied directly after tube nserton, kut can
beaddedafter 48 lours for persignt air leak or filure of apneunothoraxto re-expand.

- Low pressurei(10toi20 cmH 20) sudion sysems are ecommenced.

- Thesurgcd referral for a rsigentair leakin those wihout pre-existing lung disase
should bemadeat 5i 7 days.

6.2.5. Chanmical pleuradess

- Chanmical pleuradeds cancontrol difficult or recurrentpneumdhorax butshouldonly be
attemptedif the patentis ether unwlling or unalbe to undego surgery.

- Talc may beused orthe grounds té it isthe most effetive agentin mdignant effusion.

** Referral to thoracicsurgeos:

- In cases of persistit ar leak orfailure ofthelung tore-expand, the maneging respiatory
specalistshould sek anearly (5-7 days)thoracic surgia opinion.

Open thoacotomy and pleurectomy

- The pr@edurewith thelowestrecurrencerate for dfficult or recurrent pneumothoraxes.
Minimally invasve procedures, thaacoscopy (VATS), peural abrasion, and surigal talc
pleurodesis are alkffective alterretive stateges.

Indications for surgtal intervention (VATS vs.thoracotomy) [5]

- Cortinuous air leaKor longer than severdays

- Bilateral pneumothoraxes

- Thefirst episodein high-risk professin pdients,i.e., Divers, pilots

- Recurrentipslateral pneumothorax

- Contraateral pneumdhorax

- Pdientswho haveAIDS

Theaccepedindications for opestive intervention ae as fdlows:

- Secondpsiateral pneumothorax

- Firstcontralateral pneumothorax

- Bilateral spontmecus pneumthorax

- Persisentair leak (>51 7 days of tubelrainagg; air leak or failure tocompletely re-
expand)

- Sponsneous hmothorax
Professons at sk (e.g. pots, dvers)

6. S.Surglcal strategies

There are two obgctives inthe surgial maregement of a primary pneumothorax.The frst
objectiveisresedion of blebs orthe sutwe of apical perforations totreat the underlying degct.
Thesecond ofective is to ceate apleural symphysis to preant recurrences.
6.3.1. Open thoacotomy:

- Open thoacotomy yields thelowestposbperative recurrenceresuts. Bula
ligation/excison, thoracotomy with pleural abrasion, andeither agcal or total parietal
pleurectomy all have falure raes undel0.5%.

- It may beassocigedwith increased posiperative respietory dysfundion and hapital
staycompared with VATS pro@dures.
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6.3.2. Surgia chemical pleurodesiswith or without Videaassisted thoreoscopicsurgery

(VATS)
- Itis bestachieved with 5 g stelle talc with sucessful geuralesis (&i 92%) ttet is

similar to alternative thoracoscopic échniques forcomplicated pneumothorax.

6.4.Specal cases manageent

6.4.1. Tension pnemothorax

Treatmentis with high corcentration oxygenand anergency needle decompresson. A cannua

usualy bangintroduced in the condantelior intercostl space in the mid-clavicular line.

6.4.2. Pneunothoraxand pregrancy

Themodernand lessinvasivestrategiesof simple obseretion andaspiraion areusudly

effective duling pregnarcy, with elective assised delivery and regonal anesttesiaat or near

term. A correctve surgical procedure(VATS) should beconsideed after alivery.

6.4.3. Caamenmnal pneumothorax

A combnation of surgeal intervention and hormora maripulaion requires cooperation with

thorecic surgeons iad gynesol ogists.

6.4.4. Pneunothoraxand AIDS

Thecombination of pneumothoraxand HIV infection reqiires early intercostaltube drinage and

surgcal referra, in additionto appropratetreatmentfor HIV and PJRnfection.

6.4.5. Pneunothoraxand cystic fibrosis

Thedew opmentof a preumothoraxin a paient with cygic fibrosis requres erly and

aggessie treament with early surgicalreferral.

VIl.  EVOLUTI ON AND PROGNOSIS
- Pdients disharged withoutintervention should avad ar travel until a chestradograph
has coniffrmed resoltion of thepneumothoraxand util 5 wesksinterval.
- Pneumothorax paitents who are swessfuly treaed with smple aspirdion shaild be
admitted for 24 hows before tschargdo ensure noecurrence.
- Reurn for a fdlow up chest radographafter 2 wesks.
- Smokinginfluencesthe iisk of recurrerce, Smokng essaion.

VIlIl. COMPLICATI ONS
- Pneumopeicardium, Pneumopeitoneumn, Pneumohamothorax
- Bronchopimonaryfistula, Pyopnemothorax,
- Reexpansion pumonary edema
- Respigtory failure,
- Cardacarrest
- Damegeto the reurovascuar bunde duing tubethoracosomy
- Pan and skinnfection atthe ste of tube horacostany

IX. PROGNOSIS

Recurrerce can occur for up tothreeyears period.Therecurrencerate in the following
five yearsis 30% forPSP and 43% forS [5]. Therisk of recurrene increases with ech
subseqant pneunothorax;it is 30% withthe frst,40% after a send, amdorethan50% afer
the third recurrence. SSPs arenorelethal depending on underlyng lung disese and the ske of
the preumothorax. Patients with COPD and HIV havkigh mortality after meumothorax. The
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mortality of SSP is 10%. Moatity of tension pnemothoraxis highif appropratemeasures are
nottaken.
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BRONCHIECTASIS
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CHHAR Bunpaul, PrCHAN Saiin, Dr. CHHORNTheary,Pr. VAN Mich, Pr.SAINGSaly, Pr.NY
Chanthy

.  DEFINITI ON

Bronchectasis: an irreversible and abnorma dilation of the bronchal tree that
produes chranic respiatory symptoms (e.g.chronicproductive cough)

Acute exa@rbation of bronchecsis: a deenoration in the sympoms of brondiectasis
thatrequires a change in the regular treatment (e.g., addng artibiotics, increasing airway
clearance techniques) For resarch purposesthe definition of acute exacerbetions spedfies
that at leastthree sympoms (cough, quédity andquantity of sputum, fatigue,haemoptysis, or
dyspneapreworsenedor 048 hours.In clinical
prectice,thereis a bwer threshold regrding the number and duraion of worseimgsympgoms.

ll. EPIDEMIOLOGY

A Anedimated 350,@0 to 500,000 adts have bronchectasis inthe Unted States.

A Theprevaknce of bronchectasisincreases with agewith an 8- to 10-fold differencein
prevalence afer the age of 60 years (300 to 500 per 100,000)as compared to ages
<40 to 50 years (40 to 50 per 100,000).Repots from the United Kingdom and
Gemanydescrbe similar marked age dfferences inprevalerme.

ll. ETIOL OGY
These proesses resuih the permanentdilation of arways.
o Pulmonaryinfecions (i.e., kacterid, vird, fungd), espeially severe orchronc
infections
o Disorders of seretion dearance or muwcouspluggng
Cysic fibrosis (CF) mostommon congetital cause oforondiectasis
Primary ciliary dysknesiag(PCD)
Allergc brorchopulmonaryaspergl osis (ABPA)
Kartagerer syndrome
Smoking: assotated with poor ¢liary motility
o Bronchal narrowingor other forms ofobstrudion
o COPD
Aspiration
Tumors
U dartitrypsindeficiency
Othercongental andacquired conditions (e.g.,congertal bronchiectasis,
tracheomaacia,
bronchognic cyst)
o Immunodefciency (e.g., common variable immunodeiciency,
hypoganmadobulinemi, HIV)
o0 Chronic inflammatory diseases(e.g., rheumatoid arthritis, Sjogren
syndrane, Crohn dsease)

O O oo
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IV. PHYSIOPATHOLOGY
Bronchectasisrequiresthe combination of two important processesaking place in
the broncl eitherlocal infection or inflammation along with eitherinadequate clearance
of secreitons, arway obstration, or impared hat defences.
Pahogeresis: The common thread in the pathogeresis of bronchectasis consists of
diffi culty cdlearing secretion and recurrentinfections with a (Vicious Circle) of infection
and inflammation resuting in airway injury and emodelling.

@ Ineffective
Trigger Airway pulmonary
inflammation defense

n 3>

Lung
damage Sputum
hypersecretion
% Impaired &
mocociliary

clearance

3 Mechanisms of bronchietasis

1. Obstruction: Canoccur beause of amor, foreign body, mpactedmucus
dueto poor muco-ciliary clearance, exemal compresson, bronchal webs
andatresia.

2. Infections by Bordtella pertussis, Meass, Rubdla, Adenovirus and
mycobacterium uberculosis indice chronicinflammation.

3. Chronicinflammation cortributes to thanecharism by which
obstrution leads to bronclectasis.
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V. CLASSIHCATION OF BRONCHIECTASIS
A Sacular or CystidBronchiectasis:

o Bronchal dilataion progresses an@sults in balooning of lronchithat endin fluid or
mucous filed sacs.

o Rado: Dilated airnays form gepe-like orbalooning stuctures with possble air-fluid
levels.

A Cylindrical or Tubular ofbronchiectasis:

Bronchial outlines ae regular, but hered diffuse dlatation ofthe brorchial unit
Bronchal lumenends abruply because oimucouspluggng.

0
0
o Pardlel tram track Sgn or Tiamline appearanceon CTscan.

A Varicose Bronclectasis:

0 Degreeof dilatation is greter, localcongrictions caus@regulaity of outline resembling
that of varicose @ins.

o Dilated airways wth areas of fo@ corstriction (Beaded Contour oi€T scan)
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VI. DIAGNOSIS
6.1 Clinical faitures
A Chronicproductive cough @sting months to yers) with copous mucopurlent
sputum
Bronchophony
Dyspnea
Hemopysis: usudy mild or séf-limiting, but severenemorrhagethat
requires enbalization may occur
Clubking of nails(luncommon)
Auscultation: Crackles and rhochi or Wheezing (dueto obstudion from
secretions, arway collapsilility, or aconcamitant condition)
6.2 Investgation Imaging
o Imagingmodalities
X-ray chest: bestinitial exam(may not showmilddisease)
High-resoldion compuedtomography (HRCT)chest.confirm diagnosis
o Findings
Bronchal dilation
Cylindrical or tubular (mostcommon): parallel tram track signand sigiet
ring sign
Varicose
Sacular orcystic (most severdéorm)
Thickened brachial walls, mucus plugag, honeycombing (suggests
late-stage bronclnectasis)
Spedfic findings suggeste ofthe urderlying etiology
o Focaldistibution: locized dseased.g.,tumors, foregn bodiesstrictures)
A Diffuse dstiibution: fibrosing dffuselung diseases
A Lower lung precbminarce (e.g.,recurrentaspration, pumonary
fibrosis,U artitrypsin defciency)
A Upper ormiddle lung predaninance €.g., CF,
sarcedosis,ABPA, tuberculosig
Perihilar lymphadenopahies (e.g., samdosis,tuberculosig
Situs inversugseen in primary ciliarydyskinesg)

Do Do Do Do Do

o0 Labostory studies
CBC: Depend ortheundetying etiology.
A Decrase ofHb
A Variable leukayte lewes
A Increase ofThromhocytes
Considr ABG (e.g.in patients with decreaseof SaQ on roomair):
may show hypesapria
Quanttatve mesurementof serum mmunogobdins and
electrophosesis (IgA, IgG, IgM, and IgGubdasses)to exclude
immunodeficencies
Aspergllus fumigatus IgG and IgEto excude ABPA
0 Sputumculture and smear: cultureinduced sputunor broncloalvedar lavage for
all of the folowing pahogens to @tect infection orcoonizaton
Bacterial cultures:e.g., H. influenzaeor P. aeruginosa
Fungalcultures:Candida spp. or Aspergilks spp.
Mycobeacterial cdture (with AFB Smear
microscopy): tiberculosis or nontubexulous mycobecteria
0 Spirametry: not neededto estblish a dagnosis but usefulo montor disesse
progression
Mixed obstrutive/restrictive pettern
Redrictive pettern: DecreaseFEV 1 andFVC with normra or increase
FEV1/FVC rdio)
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Obstructive pettern (decrease FEV1/FVCratio)

o0 Additionaldiagnosics
These sudies may be consideed degpending on binical suspcionif theinitial
workup was
notdiagnostic.

Laboraory studies

A Spedfic antbodies (e.g., rheumatoid factor, ANAs, anti- CCP
artibodies, ANCAs): suspeded conrective tissue or auoimmune
diseases

A Swet chloride test andor geretic tesing for CFTR mutations:
suspeted CF

A HIV testing serumU artitrypsin levels, nasalnitric oxide testing for
primary ciliarydysknesia

Furtherstudes

A Bronchoscopy
Indicated to visudize tumors, foreign bodies,or other lesions(most
usefulin patents with localizeddisease)
May asobe usedin combination with bronchoaledar lavage
(BAL) to obtain speimens for stining and culture

A Upper GI studies (e.g., upper endoscopy, barium swallow, esophageal
manometry): consider for suspected gastroesophageal reflux disease
recurrent pulmonary aspiration

A Colonoscopy with biopsies: if associated inflammatory bowel disease is
suspected (e.g., Gl bleeding).

VIl. DIFFERENTIAL
DIAGNOSES

o Do Bo Po Do o Do Do P

Aspiration Pneunonitis andPneumonia

Asthma

Bacterial Pneumonia

Bronchtis

ChronicObstructive Pulmonary Disese(COPD)
Cysic Fibrosis

Emphysema

Gastresophagd Reflux Disease
Tuberculosis(TB)

VIlIl. MANAGEM ENT
8.1.Theobecives ofcare in bronchectasis:

o Do Do Do Do Do Do

Treatidertifiable undelying causes

Cortrol symptoms

Redwce the rumber and sevéy of exacerbaions

Preventdderioration in pulmonaryfunction

Improvequdity of life

Minimise complications

Reductionin hosptal admissions, éngth of sty, and dsease and lakh gatus
decline.
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8.2.Critical Sign

A Exacerbations ofbronchiectasis

o

o

Recurrentbouts ofpneumonia and acute bacterial infection of setions of dlated
bronchi
Frequetly dueto Pseudmonasaeruginosa

8.3. Mortality risk factor:

Frequeninfecton and Exacerbation
8.4.Managmentof acute exacerbations
A Approzah

o
o

o
o

Provide supporte treatment and oxygertherapy as needed.

Optimize mucoadive agerts (Pharmacotheapy for airway clearancein
bronchietasis).

Optimize arway cleaancetechniques.

Obtdn a rew sputumculture and startempiric antibiotic therapy, based onthe
meet

recentsputumculture.
o Tailor antibioticsto themost recent sputum culture orce available and prderably
complete 14 days aherapy.
A Monitoring and disposition
o Outpdient treatment: for hemodynanically stade patents with mild to moderate
sympoms
0 Consicr inpatient treatment in the fdlowing cases:

Clinical deterioration or no dinical improvementfollowing completion of an od
artibiotic regimen(e.g.,lasing 10i 14 days)

Sepsis or seye pneumonia

Haemopty s i s mLOn 28 Bours andlinica deterioration

New isoldion of P.aerugnosa

A Common empiric antibiotic regimens for bronciectasis

(0]

exacerbaons
Outpdient treatment
0 No prevous cuturedaa available: Consderfluoroquinoones.
Ciprofloxacin 5000 750 mg PO eery 12hours
Levofloxacin 500 mg PO esry 12hours
o Previous clture data an@ntibiogramavaiable
Cdonizaton with nsttive pathogens
Amoxicillin 500mg PO eery 8 hours
OR Doxycycline 100mg PO eery 12 hours
OR Clarithromycin 500 mg PO eery 12hours
Cdonizaton with keta-lactamase posive organsms
Amoxicillin/dawulanic acid 625mg PO eery 8 hours
OR Doxycycline 100mg PO eery 12hours
Codonizaion with P.aeruginosaCiprofloxacin 5001 750mg PO every 1hours
0 Inpdient treatment
Cdonizaton with P.aeruginosa
Pipekcillin- tazobactam4.5 g IV ewery 61 8 hours
OR Cefazidime 2 glV every 8 hours
OR Merognem?2 g IV ewry 8hours
Cdonizaion withMRSA

Vancamycin 15 20 mg/kg every 8 12 hours;adust based on
therapeutic monitoring (maximumdoseof 3000mg/day)
OR Linezolid 600 mg IV eery 12hours
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8.5. Long-term manegement
Managementgoals are to stop or diay disease progsson, redue exacerlation
frequency (goalO0 2 eprk acheyesymptom control, and improvehe paient's quaity
of life.
8.5.1.Approach
o Genegal measures
Educate the patent regarding prognosisnd the use ofong-termmedications.
Promde lifestyte changes ike regularexercise and smdkg cessdion
Educate the patent on arway cleaancetechnques.
A Bronchopumonary hygieneand chestphysidherapy:
e.g.,cupping and clapping, postural drainage,directed cough,hydraion
A Pulmonary ehabilitation: mayimprove execise capacity andrespietory

synmptoms
Administervacanations(i.e., seasonahfluerza vaccine, pnaumococcal vaccine).
Consicer treatment with mucoactive agents,

bronchodlators,or coticostepidsif arway clearance isdifficult.
Provide spefic treatmentfor theunderying cause ifidentified.
o0 Follow-up: Performfollow-ups even6i 12 months toidentify diseas@rogresson.
Bacterial and furgal sputumculture: every 6/ 12 months
Spirametry: every 12months
o Disease progssbn
Consicer long-term antibiotic therapy for bronchectasiswith O 3acerations per

year.
Repeat diagnostc dudies toassess iseasgrogreson.

Screen for complications.
A ECG
A Considyr echocardiogram.
A Considr CT chestwith cortrast.
0 Advancd dsease
Ensure espiraory supportas needed.
A Long-term oxygen therapy for chronc respiratory failure (indications areghe sameas
for COPD
A Considr oxygen with humidification for paients with respiratory
failure with hyper@pnia.
Invasiveproadures:not routinely indicated
8.5.2.Pharnacatherapy forairway clearance inbronchectasis
0 Mucoactive agents
Considyr in patients with difficulty expectorating or persisent sympoms despte adequate
airway clearancetechniques;continue use basedon clinical berefits. Thereis a paicity of
eviderce forthe kenefit of mucoactive agerts inbronchectass.
Nebulized mucoactive agerts: Tria for at least 3months.
Hypertonc sdine @i 7% NacCl)
Mannitol
o Oral mucolytics: Tria for at least 6months, e.g.N-acetylcysteine.
o Bronchodilators
Considr on acase-by-case basis. Bdenceto supporthe useof bronchodatorsin
bronchectasis islimited.
Shot-term brorchodilators(e.g.,SABA): in paients with airway readivity
andbronchospasnor priorto inhaled mucoactive treatment [15]
Long-term brorchodilators (e.g.LABA, LAMA): may be used in paients with
severalyspnea
Reguar use of bronchal#tors (e.g., forasthmaor COPD): Cortinueasustal.
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o Corticostaoids
Corticoseroids arenot routinely recommenad because othe limited berefit andside
effects of cortcostaoid ther@py.
Inhded corticostepids. Cortinueif areadyindicated for astmaor COPD,
Sysemic corticoseroids: indicatedin patients with ABPA
o Longterm antibiotic therapy for bronchiectasis
Thegoalis to suppessbacteria growth and to redwce sympgoms andexacerbations asa
measureof secondry prevention in patierts with O3 exacerbations per year. Antibiotic
therapy should be administered for at least 3 months and may be extenced based on
clinical responsend tolerability.
No cdonization with P. aeruginosa
o First-line: oral macrolides: A macrolide antibiotic that is typically used to treat
pneumonia, gram-positive infections and some sexualy transmitted diseases (e.g.,
chlamydial infections).
Azithromycin 250 mg PO daly OR Azithromycin 250 mg PO 3 times/week OR
Azithromycin 500 mg PO 2i 3 timesiveek (is indicated for at leastsix months, and it
may becontinuedindefinitely if tolerated).
o Alterrative: inhaled artibiotics (e.g., tobramycin 160i 300 mg nebdized every 12 hours)
colonization with P.aeruginosa
o Growthsuppressin
Tobramycin 160 300 mg nebuized ewery 12hours
Aztreonam75 mg nebulizedevery 8hous
Alterrative: longterm treatmentwith macrolides (e.g.azithromycin)
o Eradicaiontherapy (weakevidence)
E.g., 2 weks of oral fluoroginoones (g3., dprofloxacin) followed by 3 moths of
inhdedantibiotics .g., tobramycin, colistin)
8.5.3.Isdation of oherpathogens
o0 Nontubeculousmycobecteiia: Treatmentusualy includes
threedrugs (nacrolide PLUS @mpicin PLUSethambutol) for atleast one year.
0 MRSA: Consideeradcation therpy based on Iacal protacols.
o Methicillin-resstant Staphyocaccus aureus (MRSA): An isolate of
Staphyococcus aureus
that is resisant to certain beta-lactam antbiotics asa resultof a
pericillin-binding protein
(PBP)
8.5.4.Invasiveprocedures
o Surgial resecon of bronchecttic lung or lobectomy: indicated
in pumonary henorrhage, inviable bronchus,and poor cortrol of
symptans despie optimal medcal therapy in uwiilated
bronchectasis with wellocalizeddiseae
0 Pulmonaryartery embdization: indicated in pumonary
haemorrhace.
0 Lung transplantabn: The transplaitation of a lung from a
deceased donor. Indicated in
paients with endstage lung diseasewho are predided to survive <
2 years undermedcal
andor surgca managemernt. Complications include pneumorna,
graft rejection, airway arastamotic complications, and infetton as
a result of immunosuppressietherapy.
Consider for sewere disease
Rapd dsease progressi.
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Algorithm

XI.

XII.

Clinical history dertvi Individualised
Underlying cause teatriatit
; : Physiotherapy
HRETimagine Airway clearance Devices
Exercise
Mucoactive drugs
Severity = Antibiotic treatment
assessment Infection | Inhaled antibiotics
Diagnosis of PsA eradication
bronchiectasis
Identify
underlying " "
cause : acrolide
Pacerations Identify treatable traits
. h HH H
AT Bieathlessness | ronchodistors
Microbiology Treat coexisting
Comorbidities airways disease
Treat comorbidities
Comorbidities

SPECIAL CASES

In pdients with suspeted branchiectasis, diagnosis isconfirmed using imamg
studies, pre¢rady a HRCT scan.Additional diagnostc studes are useful to identify the
undefying ause and posBly providespedfic treatmert.

PROGNOSIS

Thediseaseis progessve whenassociatedvith ciliary dysfunction andcydic fibrosis,
and eventually causesrespiitory failure in other patients. The prognosiscan be relatively
good if postual drainages perforned regularly, andantibiotics are usegudiciously.

COMPLICATI ONS
A .Recurrentbronchopjlmonaryinfections\"( ¢ hic obgtretive pdmonarydisease
Y r eatory failure andcor pumonae
A Pulmonary lemorrhage (massve hemoptysis)
A Lungabsess.
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LUNG ABSCESS

Prof. CHAN Sarin

I. DEFINITION

Lung abscessare puscontining neaotic lesionsof thelung parenchymathat esut from
aspietion of bacteré ladensecretionsandshow anair-fluid level. Lung abscsses araligtinct from,
andmayfollow, neaotizing pneumaia, inwhich multiple smal caviti es developin coniguous
areas ofhelung [12]. Lung abscesesmustbe distinguishedfrom septic pulmanary emkoli, which
areoften multi ple andbilateral, involve thelower lobes, andare seondary toanendovasalar
infection.

Lung abscesscanbeclasifiedasprimary or secowlary. Primary lung abscsses redlt from direct
infection of the pulmonary renchyma iranothemwisehealthyperson. Most resut from aspiration
of oral or gastric conents. Pimarylungabsesses cadsoarisewithin anarea of pneunonia caused
by necotizing organems(eg, S.aurews). Secondary lungabscessesccurwhenthereis a
predispaing cordition suchasbronchi obstruction(eg, foreign body, neglasm), hematogenous
spread (egjght-sidedendocaditis), thoracicsurgey, or impared hostdefenses.

The tems"nectotizing pneumaia” or "lung gangrene'areusedto descrbe pneumoniathatis
complcaedby neaosis andnumerais smdl abscesse

Il. EPIDEMIO LOGY

Lung abscessdffects one womanfour/ manratio, between40-50 yearsold. In children, the absceas
hasa paticular ertity whichis pleuropudmonary staphylooccal diseaseof infants. Anincreasing
inciderce of seriousforms.

- Staplylococcuss thegermoftenrespomible,

- Gram negtive becillus, inceasirgly discovered,

- Lung cancerandtuberculosis are ill being sough.

. ETIOLOGY - MI CROBIOLOGY

The microbiology of lung abscssesvarieswith theroute of infection.

Aspiration & Lungabscessethat reailt from agiration aretypically polymicrobial, reflecting oral
andgingival flora

The mat commanly isolatedpathayensare microaerophilic Steptacoccusanginosus, Steptococcus
milleri , Sreptococcusmitis. andanarobes. The most commonanarobesinclude
Peptosreptococass, Prevadell a, Baderoides andFusobacerium. Gram-negtive organismsmay be
present irupto ore-third of cags. Theserganisms maybea part of a polymicrobial infectionor may
bethesde pathogers.

Pneumoniacaused bypyogenicbacteria & Aerobicbacteria that cancausemoromicrobial lung
abscesinclude Saphylococcusaureus(eg, in a patient with influernza), Klebdella pneumaiae (eg, in
apaientwith structurd lung diseas) , other Gram-neggtive becilli (eg, Pseudomonasaeginosd,
Streptooccuspyogeres, Burkholderia pseulomallei, Haemophilusnfluenzaetypeb, Legionella,
Nocardia andActinomyces. Therehavebeen occasiah caserepats of lung ébscesscaised by
Streptooccuspneumonia, athough sperinfedion by anaeaobic bacteria maybe the cause in such
cases.
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The bateriology of lung abscss maybe subjectto geograpic variability. Forexample, in a
retrospetive evduation of 90 Taiwanese adults with lung absces, Gram-neggtive becilli (espeially
K. pneumoniagaccauntedfor 36 percent ofisdates [16]. Other oganignsincludedanarobes(34
percent) Grampostive coaci (26 percent),and Gram-positive bacili (4 percent).

Nonbacterial pathogensd Sdedednonbaterid pathogenscangenerateor colonize cavitay
lesionsandradiographically reeemblelung abscess. Culgit patha@ens include manyfungi (eg,
Aspergilus spp,Cryptococcusspp, Histoplagna capsulatumBlastomycesdematiti dis, Cocadioides
spp, theagentsof mucormycdasis), Mycobaterium tulerculosis, nontuberalous mycobateria(eg,M.
avium, M. kansaii, M. abscesss), andparasites(eg, Entamoebdistolytica, Paragaimus
westemani, Echinooccus[hydatid cyst]). Pyogenicbacteria canalsosupeinfect cavities caused by
mycobaderial, fungal, andparesitic infectiors, leadng to acamulation ofliquid in anotherwise
emptycavity.

Opportunistic infedionsd In theimmunaompranisedhog, themost canmon caisesof lung
abscesarePseudoronasaerugirosaandotheraerobic Gram-negtive bacilli, Nocardiaspp, and
fungi (Aspergllus andCryptococcusspp. A numberof other orgaisms canoccasioally causelung
absces& immuno@mpramisedhods, suchasthe agerns of mucmrmycoss, Rhodooccus eqi
Mycobaderiumtuberculoss, andnontiberaulousmycolecteria (tade 1).

An overviewof pulmonary infectionsin immunocomproisedpdaients ispresaited sepaately.

Infectiousetiology NontInfectiousetiology
A CocciGram @): Staghylococcus
Aureus+++ Petogreptococcts, and
StreptomccusA enddoxin (+) (rare) A Lung cancer
A Gram(-) bacili: Klebseilla A Others:Cyst (brontiectass,
pneumonia; Bacteroides, cysticform) secondinfedion
Fusobacieum nudeatunyl.emierre A Pulmonaryinfarction (seeEmbolism

syndrong), Burkholderia
Pseudmalleii (For more informdion,
consultthe practical guide

i Meoidadds ¢Fig. 4and 5)) A Systenic diseae: Vasculitis of
Anaegobic germ
ChampionsAspedgllus (Fig 6)
Amoebiass, ++

Tuberculais +++

pulmonay)

Wegene, Panarteritis nodosa

o/ Do Do Po

IV. PHYSOPATHOLOGY

The thee pathologiesof infectiors, explained by:

AAspiration i Theairway pathway canocaur during aninhalation syndromechaacterized or more
often* by micro-agiration of oropharyn@al seaetion. Lungabscssis classically causedby
aspietion of oropharyngealseaetionsesgecially in patientswith recurrent agiration who have
dentd, gingival, or periodontal nfection or paranaal sinustis. Anaerobefom thegingival crevice or
sinusegeach thelower aiwvays[3]. Impairedswallowving andenteral feeding while supine are risk
factors. Irfectionis initiated either becausehe secretions arenot cleareddueto suppessed
consciousess,becawge theinoculum size islarge, ordueto impaired host defases. Pnamonitis
arises first andthenprogresseso tissuenecrosisafter 7 to 14 das. Risk factorsfor aspration ae
discussegeprately.
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AHematogenousspread i Lung alscesgs canoccur asaconseqenceof septic emholizaton duing
baderema (eg, ticugid vave endbcarditis, intravascular catheters, intravenous(1V) drug use,or
Lemierre syndrame [ie, jugular vein suppirative thrombopHhebitis]). Which till remains a public
hedth problem indeweoping counties (hygiene, sanitation), ocaursin thecontext of sepsisor septic
caheeremiolism, in drug addcts, venaus injectionanddertal infection.

AEndogenaus pathway or direct exensoni More speific, canbe the consegenceof propagation
from alatencysite’ (TB, Melioidosis). A lung absces maydevelopby drect extersion of an
empyena, subphraic, or mediastind absces®r atrache- or brondio-esophaga fi stula.

1. Aspiration *
(or spreadairway infection)

Epithdial

and/or -
i i o 2.En n n°
Bronchialobstruction endothelil infected dogerreactivetio

involde (latencysite)

(lungnecrotizing)

\ = Iunlg zilbscess

3. Hematogenousspread

* Strok and alcoholrisk fadors
% Immunehost im@irment
V. DIAGNOSIS

1.Clinical features

The dinical feauresof alung alscessaretypicdly nonspeific andmimic thoseof pneunonia,
albdt with amore subacute presetation. It is typically theidertification of oneor more cavities
filled with fluid or with anair-fluid interface on chesimagingthat raisesthe susicion for lung
absces Theertry point must becarefully sought: dentl, sinusandcutaneos.

Sympomsandsignsd The peseling signs andsymptomsinclude fever andchills (80 percent),
productive cough(often purid, sou-tasting; 55 to 90percent), dypnea(10 perceni), chestpain
whenthe pleural spaces involved (20 to35 percent), andhematysis (10 percent) [17,24 32-34].
Sincealscessgs of the lung ae usually chranic, unlike pneumaia, most péentshavesymptans
that evolveoverweeks tanonths. Sysemic symptams suchasnight sweas, weight loss, anorexag,
andfatiguemayaso be present.

More rapid presentationswith fulminant disease(eg, shocknayalso occur wih acute abcesses
(eg, Staphycoccusaureus Klebsiella pneumoniae),particularly in thosewho ae
immuno®mpromised,andthosewith seotic emboli.

Typical findingson physical examination arefever,gingiva crevice diseasdeg, gingivitis, dental
caries), as®ciated conditions that reduceconsciousnss or catse dysphagigeg, fadal or tongue
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weaknesshulbar speech, neurologic disease with decomlitioning, alcoholintoxicatior). Chest
ausculationmay be normal ormaydemongrate egophonyor incressedvocalfremitus, reflecting
consolidtion, particularly if theabsessis large andsubpeurd.

Evolution in threephases:
1- Phaseof andmoremarkeddetrioration of thegereral condtion (Fig.1 and?2).

2- Vomica phase:vomit andmain symptom of theabsces. It is vomit, rarely frank, abunent,
asphyxié, moreoftenfractionded. Vomiting is acaompaniedby thermal dekrvescace.

3- Openhearth pha®: very markedalteration of thegereral condtion. Theretertion phaeswith
low spuum volumeand fever are followed by periads of debridement with defervescenceand
vomit: thus,the sputum andfever curvesinterset (Fig.3).

It candirect towards he causl germ:

- Staplylococcusaureus (infant, youngchil d, diabetic, co-incidenceof flu),

- Kleszilla pneumoriae(alcohdic),

- Enterobacteriaceagligedive operation, patientin intersive care for arti-ulcerdive by arti-H2),
- Pseudmonasaeauginosa(bronchiectass, cystic fibrosis.

- Poorora hedlth increasegherisk of contaminationby fl ora anaeobic andthat of a
polymicrobia infection.

- Statesof immunosypresson cortribute to the occurrencef oftenstale suppuation. In this
regad, it must berememberedhat alossof subgancein pneumaia is equivalent toanalscess in
neutropeia, which doesnot prodice pus.

We must alwayslook for alocoregiord cause: a bronch@copy systematcally canvisudize:

- abrondial tumor or

- aforeign body;

- amongother locoreg onal causes;we mustmentionesophagealpathology (caner, stendsis,
fistula), bronchiedasis, pulmanary embdism, subphreni@absess We must be careful of the
pitfall s hydro-pneumothorax anchiatal hernia.

Chestradiographd Lung abscsses areften visible onthe chestradiograjm, marifestasafluid-
filled spae, typicaly with anair-fluid interface,within anareaof consdidation, mas, or nodule
(image 1 andimage 2), although nore suldle formsof cavitation mayonly be appreciatedon
computedomographyof the chest. Most often, lung absessesre unilateral.

2.Investigations

2.1.Hemato-Biology:

- Routinelaboratory tests suchascomgeteanddifferentia blood count, chemigries, andliver
andkidney function tests shouldbe obtained. Laboraory findings are generdly non-spedfic
andincludeleukog/tosis andanemia of chranic disea®.

- Very ace@eratedsedmenttion rate

- Inflammatory syndiome

- Searclfor anassocéted metabdic defect such asdiabetes.
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For paients who areimmunoconpromised, the potential causesf infectionare broader ad
additional tegting is oftenneeded

Patierts with conomitantskin, nasl, kidney, or neurolaic diseasethatsuggests grarulomatoss
with polyangitis shaild be tegedfor antineurophil cytoplasmic antibodies(ANCA).

2.2.Bacteriology

All patients shauld have two setsof bloodculturesfor both aeobic and anaerbic culture.
Additional ailturesfrom anysuspetedsource areaso appropriate (eg, intavasailar caheter or
wound).Spuum shauld beobtainedfor Gram stain andculture, idedly before antibiotics are
started; havever,antimicrobial therapyshauld notbewithheld for thosewith signs of sgss or
septicshok. For patientswho donot expectoratespuum, bronchampic sampling ard/or
percutaeousneedleaspiration or (rarely) biopsymaybeindicaed. (See'Additional &esting'
below.)

A micro-organism pesenton Gram gain andabundant in d@ture is oftena pathogen Howeve,
care must beexercisedn interpreting thereaults, particularly whenantimicrobials have aready
beenstarted, $nce sputum samples canyield contaminantsfrom upper airway florathat donot
needto betreated(eg, Corynebaatrium spp)andmaynot reveal thepresace of aneerobeghat
do need tdetreated.

Regadlessof cultureresuls, a putrid odor of expectoatedspuum suggests anraeobic
infection andshauld be treaedwith anagentthat includesactivity against anerobes.

Despiteobtaining regpiratory cultures, up ta50 percet of patients do nothavea positive culture
andso antimerobia therapyis empirc.

As baderid infection canconpli catemycokecterial cavitiesleadngto anair-fluid interface, acid
faststains andmycobacterial cutures of sputum are prudert, espedally if the cavity walls arethin
or thepatient has risk fadorsfor M. tuberailosis.

The bateriologica examiretion is fundamental in the choice of antibiotic therayy.
Takebacterological samplesbefore antibiotic therapybut do notwait for theresuts to start
treatment. Beforeartibiotic therayy, as closeto thevomit aspossible.

- Blood cultures+++

- Pleural punctre or cystic pleurisy

- Respratory samges(Cyto Baderiology Study of Sputum or during endoscopwsng proteded
brushes, BL, or bronchoaspration).
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Fig.1 Le cliché du thorax du | Fig.2 Scanner du thorax: Fig. 3 Deux niveaux

face: opacité paracardiaque | collection pleuro pulmonaire
droite
' Fig. 4 Le cliché du thorax du Fig.rs Le cliché du thorax suite Fig. 6 Le scanner du thorax
face: Plusieurs nodules du Figure4 montre un abcés paroi montre du croissant gazeux
poumon droit fine et un niveaux hydro aérique | créée par un aspergillome
2.3.Imaging

Chestcomputedtomographyd When dung abscesss suspeted, chestcompuedtomogaphy
(CT) shoud beperformed.CT providesmore precise anaomic definition thanchest radiography
(image 1 andimage 2) andcanidentify other abscesseandthoradc lesions (eg, assaiated
malignancy,lymphadanopathy bullae) not tealy ddineated onthe chestradiogaph.

CT findingsof aaute lung abscss indudeanareaof cavitation surroundedby cansdidation. The
neaotic regiontendsto beirregulr in sha. Thewall of anacuteabscess isftenthick but can
vary widely; thecavity wall typically becomes thin anduniform asthe abse&ssheals. Air fluid
leves within theabsessare commaon.

A CT candsodistinguish betweena parendiymal lesion anda pleural cdlection (eg,
parapnemonic effusion orempyema), which aremanagedery diff erently anddeermine whether
theabscesss dueto aninfectedcyst or bulla, underlyingconganitd lesion(eg, nfected
sequesation), airway obdruction (eg, tumar, inhaed foreign body), or sub-diaphraymatic or
pleura infection. Last, if surgeryisindicated,CT facilitatesdecision-makingregardingresection.

Differentiating betweenperipheral lung alscessesandempyenes can occaondly be difficult.
Abscesses tend be moreirregukr in shape, spterical, andcavitatedwhereas emyemasendto
be better ddined, dlli ptical, homogeneos and have amoothanduniform wall. Empyemamay
dispgace theblood vessels lealing from the hilum to the periphery whereas absssegypically do
not.
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The fourmgjor radiological sigis are

1. Hydro-aerial image

2. Thinwall

3. Drainagebronchug(fig. 7)
4. Variahility multiple exans

Fig.7 S@nnerthoracique | Fig.8 Attentionde piege: | Fig.9 SAttentionde piege
Montre bronchede Hydmo-pneumothorax ‘lapochegastrijuS R Q
drainage herniehiatale

Additional testing & Additional teding may be warrantedfor patients who are unable to
produce sptum, have an atypical presetiation (eg, suspeded caner, nonirfectious
grarulomatous diseas), areimmunoconpromised, or do not respondo enpiric antibiotics.
As an example, bronchoscopy maybe pursued more quickly in patientswho areunabe to
raise sputum or have sputum that is not putrid and thosewho are a increasedrisk for
opportungtic organisms due to immune deficiency or underlyinglung disease, as early
diagrosis and spedic therapyof opportunstic infectionsare

the cornerstoneof suaessfulmanagament in such péents.

0 Bronchoscopyd Flexiblebronchacopyis notroutinely neededutisresevedfor patients
without a microbiologic diagnais after nonnvasivetesting (sputum andblood cultures) and
thosewith atypica presentations, unceain diagnais, orimmunoconpromisedstate.

Whenperforming bronchoscopy, thelinicianshodd evduatetheairwaysin thearess of lung
abscesse®r enddronchial genoss, foreign bodies,andlesions swpiciousfor malignancy
that may be responsble for or mimic lung absess. Sanples of secretions observedn the
affected regiorof thelungcan be aspateddirectly or by gentle washingof thearea. Howeve,
caution is requied as aggessve suctimming and sampling, including brushing,
bronchodveolar lavage, and tranbronchil biopsy of thecavity, cancause sudderspllage of
the abs@sscontents andacue resjratory distresssyndrome.

Samplesshoud be sent for cytology, routine Gram stain, aerolic culture and anaerbic
culture, andspecial stainsfor Nocadia, Actinomyces, fungi, Pneunocydis, mycobaderna,
andantigen tesing for galactomannan.Visible airway lesons shaild bebiopsied orbrushed
per usuapractice. Futher deéils on bronchoscopyeare providedsepastely.

Obtaining sanples usng a protected speemen brushand subjecting them to martitative
cultures mayreducethe chanes of oral contamination andprovidea betterideaof thedegee
of growth; howeve, this appoachis incorsistertly available, catly, andmay till be of low
yield for anaerolr pathogens.
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0 Transthoracic neelle aspiration or biopsy 1T Transthoradc nealle agiration of the
alscessor neede biopsy of the abscessvall under utrasound,fluoroscopic, or CT gudance
maybeindicaed formicrobiologic sampling in rarepatientswho fal to improvewith enpiric
antibiotic therapyand inwhomspuum culturesandbronchoscopyarenot reveaing. Careful
reviewof the CT scanis needed t@nsire thatthe suspetedabsceas isnot aninfected bull a,
since thaiskof pnaumothoraxwith nealle aspration maybehigh. Pneimothoraxandpleural
sealing appeatess lilely to occur ifthe absces abuts thepleura andthe neealle or catheter
canbe pasedthroughanarea of pleurd thickening into the cavity. Transthoracic drainageof
lung absessis descibed bd ow.

0 Echocardiography 1 For patients with multiple lung absceses, transthoacic
echo@rdiography isadvisedto asses for right-sded valve infective endocadiitis [43-46]. If
transttoracic echocatiographyis negative when the sugicion for endbcaditis is high, a
trangsoplhageal echocadiogram shald beperformed.

0 Thoracentesisi If pleural fluid is presenton the chest radiogaph, athoracentess is
peformed to obain a samgde for microbiologic testing and to exdude empyeama (fluid
apperanc, cdl count andlifferenial, chemistriesincluding LDH and glucos, pH).

0 Transtracheal aspration - While popuar inthe pag, transtracheal agiration is no longer
perfameddue to sfety concens.

VI. DIFFERENTIAL DIAGNOSIS

Lung abscessnay aso conplicate pulmonary infarction, primary lung caner (central
cacinomawith necrods), metastatic malignarcies, andthe neaotic corglomerate lesons
of silicods and coal mins pneumocmiosis. Lesionsin diseasesuch aggrarulomatoss
with polyangitis (formerly temed Wegener granlomaibsis) andrheumatoid arthritis with
rheumatoidnodudesmayalso mmic lung absces

The keyprocesss tocondder inthedifferertial diagnais of lung abscess arether causes
of a fluid or air-fluid filled mass inthe lung parenchyma(eg, lungcaner, granubmatbsis
with polyangitis, infeded lung cystor bulla, hydatid cyd, or superinfected fungl or
mycobaderial cauvty). Additionally, an empyma with an air-fluid interface can mimic a
lung dscesson convetiona chestradiographsWhile lesscommonin adults, intralobar
pulmonaryseqiestrations candevelop aiscesss.

0 Malignancy i Primary lungcarcerandmetastdic caner canpresentwith cavitary lesions
that mimic lung abscessr becane supeinfected.

Additiondly, endobonchial caner can cause a postobstructive lung absces. A sditary
thick- walled cavity (wal >15 mm diameter) without surounding conglidation is
conerningfor lung cance Diagnastic cytology ard/or biopsy are warrantedif the patient
does not have sygemic fedures suggetive of infection (fever, prodwctive cough,
leukocytosis) or if the lesion fails to improve degiite artibiotics. Note, however, that
enddronchial tumor can lead to postobdructive pneumoniaand lung abscess, sat is
passible for bothmalignancy and infection tobe present.

0 Tuberculais with or without bacterial sugerinfection i Pastprimary Mycobacterium
tuberculosis in the lung is associted with thin-walled cavities or cavities on a background
of patchy airspace opaty. An air-fluid intefacemaybe present in the cavity inasmany as
20 percent of cass, due to lbeedng or bactera supeinfection.
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6 Chronic pulmonary asperdllosis i Chronic cavitary aspegillosis can presentwith
several month®of weight loss, produdive cough, lemoptysis of variable severity, shorhess
of breath,and sanetimesfever.Cavitiesmay contin fungusbadls, delis, orfluid, andthe
walls are usudly thin. Aspergilus antibody (predpitins) iselevatedin over 90percent of
patients.

0. Hydatid cyst i For patentswith travel or residence inanareaendemicfor Echinococaus,
computedomography(CT) imagingcanidentify single or multilocular cyststhat mayhave
anair crescat sign, germinative menbranes fbating in cystfluid (water lily sign), or are
empty. Liver cysts aredlso presentin about 20 grcent of patients with lung o/sts and
provide an etiologic clue. Peripheal blood eosnophiliais unammonand seologic tests
arevariably helpful.

0 Empyemawith air-fluid inter facei It cansametimesbe difficult to determine from a
chest radiogaphwhether anair-fluid interfaceis in the pleura spaceor lung parenchima
Empyemacan beassaiatedwith chest pain, butalung ascessabutting the pleuracanalso
causechestpain. ChestCT is the procedure of choice for m&ing this diff erertiation and
guiding theragy. Abscesses tentb be more irreguar in shae, sphéecal, and cavdted
wherasempyenad tendto bebeter defined, dliptical, homogeneous,andhave a smooth
anduniform wall. Empyemamay displacethe blood veselsleadingfrom the hilum to the
periphery whereas abscesses tymally do not. Empyemé will needto bedrainedvia chest
tube.

0 Infected sequesration i Infection is a well-descrbed complication of pulmonary
intralobar sequesation andmay undergo abcessformation. Diagnasis of sequestition is
impartant because sequesation infections tend to be reaurrent and geneally require
surgica resetion.

VIl. MANAGEM ENT

1. Objectives
A Steilization of infectious ste
A Avoid canplications
2. Medications
A Cloxadillin - (SA-Methi S) or Vancenycin (SA Methi R) and
aminoside(Gentamycin or Amikacin) in case of S#phylococcus germ
A Amoxicillin-clavulanic acid PO or njection in case of suspicion of
Oropharyngal
A 3rd gereration cephal osporincombined with an aninoside,in case of suspion
of erterolacterium with possbly metronidazdein adlition if thecephdosporin
is little orno actve onareerokbes.
A Metronidazolein case ofamoebicabscess

** dose to beadapted accordngto reral insufficiency and/or hepetic insufficiency

Table 1 Medication list

M edication list Dosage Administration form | Duraion

Cloxacilline 50-100mg/kg PO, infusion 4-8 weeks
TID g8hour

Vancanycine** 29 x 24 daly infusion 4-8 weeks
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Amoxicilline-ac clavulanic | 19625 TID q8hour| PO, njection 4-8 weeks
Gentmycine injection 3-5 days

Amikacine* 15kg BID ql12hour | infusion 4-8 weeks
Ceftriaxone 1-2g/daly injection 4-8 weeks
M@®ronidazole 500mg TID g8hour| PO,infusion 4-8 weks

~ Theoptimal duration of antbiotic treatmenthas noteen determined,athough
treatment for 6 to 8 weks is canmonly employed.

A Theduraion of artibiotic treatment: It must be sufftiently proonged (4o 8
weeks). Thee-asseswentin 4872 hoursafter strt of artibiotic treament,
with the microbiological resuts, and adpted.In theabsenceof a speific
orientation in favor of amicroorganism, andmonitoring: Fever, CRP, NFS
and clest X-ray or clest Utrasound.

A Whereto treat the patient
o Oupaient (OPD): If there are no sign®f sewrity and nocomorbidity
o In hosptal (IPD)/continuous cagresusdation: if BP <9anHg, tachycardia
(>120Mmin), tachypnea(>25min) ard/or confusion.

A Drainageof pus
0 Itis essendl +++
o It will be pomotedby respigtory kinesiadranage, possbly fibro-aspition
(bronchoscopy

A Treatment of a conconitant underlying disease
o It will be contiinued and adypted (badncing of diabetes, corection of
immunoglobuin dediciercy for example assoi@ed with ahigh-caorie diet.

VIIl. TREATM EN

Treatmentof lungabscesss based on proptinitiation of an enpiric artibiotic regmen,
adjustment of the regmen tased on cuture resuts, and a préonged course of therapy
(algorithm 1). This approah is successfulin most @tients, while a fw require a dranage
procedureor surgcal resecton (aboutl0 pecent).

Therole of postural dranageandchest percusspn (chest ptysiotherapy) is less cler; it
has ben used wth the rtionde that it would faili tate intrabronchal drainage. Howeer,
efficacy has not leen demonstated and fatal cases of itrabrorchial absess rupturdave
been reportd. Wereservecauious chest phystherapy for paients with cystc fibrosis and
noncysic fibrosis brochiectasis who aren a rouine progranof bronchal hygiene.

Initial empiric antibioticsd Empiric antimicrobia therapy should be stted promptly in
patients with lung dscesgo redwce therisk of absess rupturanto the airways or péural
spaceor invasion oflocal structures (egblood vessks).

The initial regmen can beadusted,if needed, lased on cliure resuts and responst®
therapy, remenbering that anaeroix ormganisms are dficult to grow in cuture and
suseptibility testngis raely performed.

For paterts with suspected lungabsess fromaspiraton, empiric intravenous (IV) regnens
shoud penetrate the lung parenchyma and target both strict anaerolbs and microaerophilic
streptococci.

A For most ptients, aceptable egimens nclude any combination of a béa-lactami
beta-lactamaseinhibitor (eg, anpicillin-sulbactam 3 g irtravenously [IV] every six
hours) or acarbapenem(eg, mipenan, merognem).

This choce is basedupon in vtro dag, our exgerience, and the increasingrates of
pericillin-resigance among amerddes incuding Baceroides ruminicola, black-
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pigmenting strans of Prevotlla (formally Bacteroides nelaninogencus group),
Bacteroides grailis, Bacteroides urebyticus, Fusobaeria, and others.

A For paterts who are Hergic to penicillin, we gerraly usemoxifloxacin 400 mg
ordly daily, or canbination therapy with levofloxacin (750 mg ordly daily) plus
metronidazole (500mg ordly threetimesdally).

For hosjptalized ptients, cefriaxone(or other third-generation cephdosporhn) plus
metronidazole is a reasondb opton. For outpéients who arealergicto penicillin,
we favor afluoroquinolore-based egimen when sirting treatment becausehese
regmens havéetter bioawail ability.
Clindamycin monotherapy (600 mg IV e&ery eight hours folowed by 300 mg atly four
times dily) is also a paeertial alternative. However, dindamycin has thepotential to fail, as
absesses areaused by gam negaivesor resisént grampositives in 20to 30 percent of
paients.

Adjusting artimicrobia regimend Onceculture resuts areavailable, empiric artimicrobial
therapy can betailoredto coveridentified pathogens, &hough the epiric regmens
descibed aboveenain appropiate for maost patients with aspietion-related mixed
anaerolic andstrefocaccal lungabscess (senitia empiric artibiotics' dove). When a
singe pathogenthat is notatypical part of the oralflorais deected (eg,K. pneumoniae, S.
aureus),it is often apprriate totailor theregimento target thatpathogen based updhe
results ofin vitro suscefibility testing. Havever, as cuture ofareerobes fromhelungis
difficult, continuing empiric aneerdbic coveragein additionmay be pruden paticularly in
paients with suspeted aspration whohaveputrid sputum.
A For suspeedmethicillin-suseptible S.aureus(MSSA), theagerts of chace are
cefazolin (2 g IV every gghthours), naillin (2 g IV ewry four hours), or oxaill in
(2 g IV every four hours).
A For mehicillin-resigantS. aureus (MRSA)jhezolid (600mg IV every 12 hours) or
vancomycin areacceptable. Other @tions areceftaroline, trimethoprim-
sulfamethoxazole, and telavancin.

Duration of antibioticsd In gereral, we swich fromlIV to oral agents orce the paient has
deferves@d andbecome cinicaly stable; for same patents ths tales a few dgswhile in
others itmay beoneto threeweeks. Approprte ora regimens degnd upon thedertified
or suspetedinfecting pahogens. For paents with a mixedanaerobic and strepocaoccal
infection, anoxicillin-clavularete is anappropiate regimen, hut the chace of regmen
should be guled bythe causatie pathogen(s) anduscepibility results when awailable.

Theoptimal total duration of therapy (IV plus ord) is unknown; repded ranges nclude
21t0 48 da/s. Someexpertstreat for thee weeks as astandrd and ¢herstreat based upon
the response. Our pretice is to cotinueantibiotic treatmentuntil chest magng (préerably
computedtomograghy [CT]) shows amall, stable residd lesion or is ¢ear. This gererally
requres seera weeks of teatmernt, most of whichcan be acomplished wth an oral
regmen onan outpaientbasis.

Response to theapy 8 Most paients ae fdlowed clnicaly, butrepeat imaging is prudent
for new onsebr recurrentfevers, clest pan, hemoptysis, dyspnea, oraflure to improve.

Pdients with aspiition-relatedlung absesses usuig showclinical improvement with
decreasedfever andleukacytosis within three tofour days afer begnning artibiotic
treatment. Defenescenceis expectedin 7 to 10 days. Theisappearance of putrid sputum
may take bnger.

Persisentfevers bgsond oneo two weeks mayindicate debyed lesponseand such
paients should undergo furéh diagnostictests to beer cefine the undrlying anatony and
microbiology of the infecion; typically, andherchestCT is perfomedto lookfor
progressn of theabscess, desfopmentof complications (egempyema ornew absesses),
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or an unérlying precpitantthat may rot havebeenpicked up on thenitial CT scan
(algorithm 1).
In addtion, futher respietory sampling via flexible bronchacopyis usudly indicaied.
Major considegtions in paients with a desélyed responseanclude:
A An assodited condtion thatprecludes reponse, suchs obstration with a foeign
body or neofasm, ora pumonary seqestration.
A Erroreous nicroliologic dagnosis wih infection dueto bactera, mycobaderia, or
fungi that arenot being treated.

A Félure ofmedical therapy desplie appraoriate antibiotics. Drainagenay be reqired
to facilitate recovery.This is nore typical in patients with largecavities butthere is
no dear size cut-off that mardates intervetion, and dranagehas leen repotedto be
helpful even for sane smalér absesses tht fail to improve wth anibiotics.
A An alterretive, norbacterial cause oftavitary lung dsease, &ch as cavtating
neopasm, ascuitis. (See 'Diferertial diagnosis' abox
A Condtions that mimic an absess such as anfected cyst orempyema.
A Othercauses of perstentfever, suchas drug fever or Clostidioides diffcilei
assodcated colitis.
Pdients who fail to improve by 7o 10 days despte approprate antimicrobial therapy
may reed adrainage proedure or surgst.
Falure ofantimicrobial therapy 8 Mostlung absesses respond topolonged caurse of
artimicrobials.

However, a snall proporion fail artimicrobials and equire a dranageprocedureor
surgcal therapy @pproximatdy 10 percat).

Needleor catheter drainaged For patients who fato improveafter 7 to 10days of
artibiotic therapy that has ben agusedbased ommicrobiologic results, dranage ofthe
absess vatransthoacic or transbronchal catheters can often leadto clinical improvemen

Among trese optons, percutaneous deinage is prefrred sirce experience with this
option is moreextensive than wih brorchoscopicdranage. Pdients corinue with thar
sysemic antimicrobial urtil the abscess evity closes or is snmbhand sale.

Thetypica duration of dranagecatheter placementis appraimately threedays to bree
weeks and pati¢s genedlly continue wih their systemic antimicrobial.

A Transthoracic (percutaneous) cathegr drainagei Transttoracic (percutaneous)
catheter deinagecan be performed underimagng guidance; depending on the
available facilities, canputedtomogragy, ultrasound, or fleroscopymay be
utilized. The tensttoracic route is generallypreferred wherthe absass abts oris
close tothe chest vall.

Transthoraic drainage praeduses carrya snal risk of infecting the peuralspae.
In addtion, they are a'so assoeted with a snall risk of henorrhageor
pneumothorax.

A Transbronchoscopiccatheter drainage i Thebronchoscoje apprach may be
preferred formore @ntrally locatedlesians and for thoséhatdo notaboutthe
pleurs; ultrasoundguided brorhoscopymay beused for loelizaton.
Bronchoscop drainageis perforned by placing apigtail catheterinto the abscess
cavity via the nosaunder broghoscopic Vsualzation, leaving the catheter in place
until the cavity hasdrained. In someases, thecavity is rinseddally with derile
saineand directed amibiotics (eg, gntamicin or artifungal).

One of theisks assoeted with bronchacopic drainageis spllage ofinfected materia
to other marts of the lung. Intecavitary fibrinolytic therpy is notrecommenced dueto the
potertial devebpment of a brorchopdeural fistula.

This proedureis notuniversdly available and is resticted to centers with pulmonary
interventional exprtise. Bronchoscopy for diaagg, in the abserce of catheter placemert, is
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of little useand can resultin spillage ofabsess corerts into dherairways.

Tr eating endobronchialobstruction 8 For pos-obstrudive lung absess dudo
bronchal stenais or tumor, effoits shold be drectedat relieving the obstration or
possbly curative surgcal resection of the tumor (typically lobectomy) (algorithm 1).
Foreign body emoval is often achievedwith flexible or rigid bronchoscopy. For bronii
stenosis or tuor, endobronchal balloondilation with stent placement may be an option
pendng defnitive therapy. Obstruction from mediastnal lesions (eganeurysms or
lymphadenopethy) require individualized assessientandtreatment. The managementof
airway obstrationis dscussed sepetely.

fail to improve cinically or radographicdly with antibiotic therapy with or without
catheter deinageor who devéop canplications dumg therapy (eg, sigiifi cant
hemorrhage, brondopleur fistula), surgerymay very rarely beindicaied.

Fadorsthatmay contribute to a slow response or nesponseare obstration ofthe
bronchus, amxtremdy largesizeabsess, andabscesses involving &éhiotic-resigant
organsms, suclas P. &uginosa.

Theusual preaeduein such @sesis a Idectomy or pneimonectomy but sm# periphesl
absesses ray beamerable to sgmentectomy or wedgeaesetion.

Video-assisedthoracic surgery (VATS) ighe praedureof choiceand atention ould be
pad to removing all infected mateial in orderto avad sump infection andresutant
bronchopeura fistula.

Mortality with surgery is as highes 15 to20 pecentalthough the lgh mortality ratelikely
reflects the sewrity of lungabscessn patierts refrred forlung surgeryas well asthar
undetying coritions, in addtionto therisk of surgenyitsdf.

IX. SPECIAL CASES
A Surgial case(is rare). Surgia indication of excision may be indcated in the case:
o Chroniclung absess
o Bronchal stenosis which pnmotes thdormation ofthe abscess
o Decoticationin the case of réractile encysted peurisy.

X.  EVOLUTI ON AND PROGNOSIS

Pdientswith primary lung absess (abou60 pecentoveral) with typical aspiraton-
relatedlung absesses, induding those withalcohol or injection drug use, gnerly do
well with antibiotic treatment with cue raes of 90to 95 pecent.

Paients who require surgery,are immunocompromsed, or hae malignarcy or
irreverside branchial obstrudion havehighermortality rates.

Associted dsease irthe hosiis animportant factor in deermining the autcome ofa
lung absess.

Patient information:
o Universalhygiene (oral andcutareous-mucous conidion) andespeialy pay
attention to false route
0 Provideadequate treatment for bronchopneunonia byavoiding these
auomedication without medical advice or a peripheral absess or furunclosis
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Xl. COMPLICATI ONS
A Acutecomplications:

(0]
(0]
(0]
(0]

Sepsis and/or shock
Pleud empyema
Lung abscess eent
Sepsis to thers orgns

A Long-term complications:

(0]
(0]

Chronicforms
Bronchal dilataions

Re commendation: Very important any lung absss OR plew empyema JUSTIFIES a
bronchal endoscopyo assessentand evéuation FOR aung tumor.
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LUNG CANCER

Dr NY Chansreyrdt, Asso.Prof NY Chanty, Prof CHAN Saiin, Asso.Prof SAINTSaly Dr CHHAR
Bunpaul,Dr TANN Bunly, Dr CHHORN SothearyProf VANN Mich, Prof. SOUQUET Pierre- Jean

l. DEFINITI ON
Lung cancer is defned bythe peserce of cancer cells thatdevelopin the lung tissue.
Thehistdogical dassification recognizes 2 main histological types of pnmary brachial
tumors:nonsmallcell lung cancers andsmadl cell lung ancers.
1- Primary brorchopumonarycancers
- Smdl cell lung @rcinoma (SCLC)
- Non-smdl cell brorchial carcinoma (NSC.C)
o0 Adeno@rcinomas
0 Squamous cé carcinomas(locdlization proximal)
o Largecdl undifferentiatedcarcinoma,
2- Secondry lungcanes
- Melanoma, choriocardnoma, sacomas,kidney cancer, beastcancer, utelinecancer.
- Lymphangitiscarcinomatoses

I. EPIDEMI OLOGY

Theaverage age at dagnosis is eBhaed at65in menand 64 in women. ltis the second
leadng cause ofcancer desths in wamen. Incidentof brondial cancer in Cambodia ranges
from 23in menand 5 in women pr 100000 intebitarts in 2008.

Small cell lung @ancer currertly represents 15to 20% of primary brochial tumors,
and a@curs preérentidly between theages of 55 and 6®&spedally in women.

Non-smadl cell lung cancer is the leadng cause of @encer death in the méae populdion.
Its inddences estimated ketween 40and 70 per 100,000n French.

1. ETIOL OGY

A Tobacoo

A Occumtional expasure:silicosis, asbessis (fiber cement used in house roofs),
radonat home hydrocarburesaramatiques polyycliques, dieselmines.

A Paients suffeing from COPD, fbrosing puimonary patologies, tubeculosis, havng
certain genemutations or haing family history of lungcancer

A Other Bctors: atmosphericpallution, moking smoken the closed room,
breathing secondand smoke.

V. PATHOPHYSIOLOGY

Carcinogeresis ewlves in seeral stages, invdving a sees of chranosomal
modifications andmutationsleading to the activation of ancogenes (KRAS, EGFR)
andor inactivation of tumor suppressor ges, leadingto the acquisition of the cancer
cdl's fundanenta propeties.

In lung cancer, the "multi-step"” proaessis suggestd by the fact that exposureto an
agent suchastobacco or asbestosften occurredmorethan 20 years before dagnosisThe
orderinwhich aterations occuiis not ®mpletdy known.
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In sane cases, lung caeris depedenton a sinde mutation of an orcogenethisis known as
"oncogenic addiction”. This is the casefor cancers carrying Epidemal growthfactor receptor
(EGFR) muétion, ora rearrangementALK (Anaplastic Lymphoma Kinase) or ROS1.

V. DIAGNOSIS
1. Clinic
Early sympgoms maybemild ordismissed as conmon respiradry issues (cough,
dyspnea)leadingto ddayed diagnosis, asswted atered general staus: weight loss
with no known causeatigue.
Thetumor canaso cause ppumonia, whichis acompanedrespiraory
sympoms, also assaoatedbiological inflammatory syndrone.

Table 1: Respietory sympgoms

Respiratory symptoms Dyspnen, cough, whezing, remoptysis
Recurring respiratory infection
Local Superiorcavesyndiome
extension Dysphonia
Chest pin

Pancast syndrome
Recurring respiratory infection
Paraneoplastic Fingerclubbing
syndrome Hypertroplic oseopathy
Inapproprate scretion of ant-diuretic hormone
Long-term fever
Pseudamyastlenia, peiipher neurogthies
Hypera cemia in blood (seretion of pseudo-PTH)
Cushing's syndioe (seretion of pseudeACTH)

2. Investigation

ChestX-rays aremost ofen perfomedinitially, in the face of respirtory symptoms,
However, chest X-Ray cannotgive adefinitive diagnosis lungcancer.

CT-scan for extensionassessient and TNM stagng (and should be perfamed as a
first-line procedure, with injection, at thoracic, abdminal (including adren® and
erncepldlic levels to seek or diminate extrathoracic metastass.

Imaging suspected lung cancer:

A Rounded ogcity nodular of dfferent sizeis presenwith centralnecrosis,
A Micro or macronodilar intersttial image, baloon releaseimage,

A Multiple mediasinal lymphadnopethies, i.e. suprasrnal lymphaanopahy
A Either pesence of metastaic image:liver, adenal or pleusdl.
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Flexible fiberoptic bronchoscopyallow theexploration or bopsy a entrally locatedtumors
(should be geater than 5 biopsy spedmens)

Endoscopic utrasound (EUS) /Endobronchial ultrasonography with transbronchial
(EBUS) dlows the exporaion of medastinal lymph node tagingin early-stageung ancer

Lung Ultrasonography, for speify the patietal extension oftumor, or biopsyunder peura
ultrasound guidance.

PET-Scan for stagng of themediastnum and s@enng for metasbsesthat might notbe
detected by CTalone; for radotherapy panning. Fixation musttherefore always be
histdogicaly proven, as itmay be afalsepostive due tanfectious pathtogy.

Blinded pleural biopsyis not recommended to identify nodular lesionlocalized pleural,

3. Histology
- The dagnosis of enchopumonary cancers is based oytology.
- Thediagnosis basedn immunohigochemistry of amall cell carceris optonal but
can hdp in the dfferertial diagnosis usig Neuo-Endarine markers(Chromoganin
A, Synaptophysin, CD 56) an@iTF1.
Adenoa@rcinomas: echitecture glanddar, TTF1 (+)

A Squamous cd carcinomas: p40 (+)
Classifcaion andextension assesnert: Based orihe TNM classificaion

V.DIFFERENTIAL DIAGNOSIS
Berign pleural mass
Lipoid pneumonia
Lungabsess
Lungcyst

Lung sequéae
Tuberculoma

o Do Do Do Do o

VI. MANAGEM ENT
1. Objectives
0 Avoid complicationslinkedto treatmentand minimize therapeutic after-effects.
0 Preserveyudity of life and offer support to the giient andthose aroundhem.

2. Criticalsign
Acuterespietory failure
Hemogpysis

Bleeding

Neutropenia febrile
Tumor lysissyndiome
Superiorcavesyndrane
Intracranial hypertension
Spinalcordcompression

Bo o Do Do Po o Do o
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3. Mortality risk factor

Fadors assoetedwith mortality is agehistologic cancer type
(undifferentiated carcinoma), metadatic diseaset diagnosis, poorergoformance
staus, poorer nwition, concanitant pulmonary dseases (abnic brorchopahy,
pumonary fbrosis, tubesulosis).

4. Outpatient Management

Nutritional evaluation, suppotitve care(symptomatic treatment, provide
pan relief, and gve emotional support) ithdps toincrease gdlity of life for
paient with lungcancer.

5. First-linetreatment

A Non-Small cell lung caner
o Stage | andll

If the paientis notoperable, sereaacic radotherapy is recommenced.

If the pdientis opeable, resectbn surgey is proposed.
Adjuvantchemotherapy may beoffered,depending on
the sbge ofthedisease posperatively (pTNM).
An adjuvent chemotheipy protacol is Cisplatin
combined with Vinorelbine (4 cycles). If
conrtraindication to Cisplatin (age, PS, omorbidities,
rerdl failure), chemotherapy with Carboplatin
Paclitaxel may be recommenced.

o Stage Il (locally advanced disease)

They invalve acombination of local treatment(surgery or adiotherapy)
combined wth chematherapy. If patient PS 0-1, no canorbidity, age< 70,
corcomitant chemo-radotherapy and oncehis proedurehas ben canpleted,
consoldation treatment wih immunaherapyis recommenced.

Chemothempies carcomitant with radiotherapy areCisplatin and
Vinorelbine or Cisplatin and Etoposide orCarboplatin and Paclitaxel.

o StagelV
Thetreament depends on the gient's age, PS,[P-L1 andthe
presewe of orcogene mutation.
A Tyrosinekinaseinhihitors (TKI) in caseof addctive molecular dterations
(including EGFR, ALK,ROS1)
A Combination chenothepy + immunotherapyin P9-1 andabsenceof
dterations in oncogenesis
Adeno@rcinomas:Carboplatin-PemetrexedPembrolizumab
Squanous cd carcinoma: Carboplatin Paclitaxel Pembrolizumab

Dependng on the responseo indudion chemotherapy (4 cycles) and

its toxicities, manterance or secom-line treatment, or
discontnuation, will bediscussed at thenultid isciplinary meeting,

158



A Small cell lung cancer
Surgeryis notthe rule,evenin the localized sige,treatmentis essetiadly based on
chemotherapy and immunatherapy and should benitiated asearly as possibe (ancaogical
emergency).

Stage - Ill: combination of chenotherapy andthorecic radiotherapy
(Cisplatin/Carboplatin combined with Etoposide).

StagdV: platinum-based doulet combined with immunaherapy for 4cycles, hen
mainterancewith immunaherapy alone (Cisplatin/Carboplatin combined with
Etoposide andDurvalumab).

When to evaluate?
For chenotherapy: evaluated after 6to 9 weeks (2 to ycles).
For immunaherapy: ed uatedafter 6to 9weeks, degnding on theimmunaherapy
molecule used.

Treatment adaptation

In case of genet mutations, teatmentwith atyrosine kinaseinhibitor is prefrred, if
mutation in EGFRgeneis found(Erlotinib or Gefitinib or Afatinib), if mutationin
ALK geneis found Cri zotinib), indicaed ater multidisciplinary meeting advice.

Converiona chemotherapy if the patientis not acandidate for immunaherapy:
Cisplatin-Vinorelbine, Cisplatin-Gemcitabine, Carboplatin-Paclitaxel.

If the patientis cantraindicaied for Cisphtin, Carboplah canbe repaced.
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Algorithm

Suspeted lung @ncer
Clinical andanamnestic pants

!

- Chestix-ray

Standrd
- Clinical exanination/ WHO stdus /Comorbidties

|

ChestCT-Scan
(+/- injection)

!

Bronchoscopy

/

(Biopsy) \

adapted method

Negdive Postive
\‘y /
Biopsy on thenostaccessble site with Cdl type

- Small cell carcinomas,
- Squanous cd carcinomas,
- Adeno@rcinomas,

Control:Chest XRay 3to 6 months)

= Undifferentiated targe ceff carcimomas
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Extensionassesment (TNM)
- kidney

- Hepaic

- Abdomnal ultrasound

- CT s@n or MRI ofbrain

- PETScan

Management/ Therapettic
(Seechaper)




VIl.  SPECIAL CASES
Pulmonary sarcanatouscarcinoma
0 poorly dfferentiated carcinoma wth componeits of sarcaaor sacoma-like
differentiation
0 poor prognost, aggressve tumors with ealy sysemic metasases
(esophagus, peoneum, stanach, parcreas, gums, subcarteoustissue)
Pleural Mesothelioma
o Primarly linkedto asbesbs exposure, ndinked with smdking

o Usudly progressrely increasing dyspnea arahest @n andunintentional
weightloss, assaated wth lungeffusion.

o BAP1 (+),MTAPor homozygous dietion of CDKN2A by FISH

VIll.  EVOLUTI ON AND PROGNOSIS
Tumor gradewas bund to beassocatedwith survval after adjusting for the
effects of ag, gerder, snoking higory, tumor sige, hstological cell type, and
treatmentmodality.
NSCLC pdients hadalower risk of motality with alonger duation of anoking abstnerce.

IX. COMPLICATI ONS

0 Lung or mricardium effusion du¢o metastass
Multiorganfailure

Rerdl failure fromCisplatinum

Pancyopena from chemotherapy

O OO

<

PREVENTION AND RECOMMENDATION

Smokng cessdion

Annual sceenng forlung @ncer with low-dose conputedtomographyin
asympomatic individualaged 50 to 80 yars who curretly smoked or fomenry
smokedand haveD20 pack-year a sm&ing hisory

Survellanceevery 6 months for 2 yars with a vsit including history, physca
examination and peferably chest CT san atleast at 12 and 24months in ordeto
detect second prmary tumors.

XI. REFERENCES
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ANNEXES

ECOG PERFORMANCE STATUS*

Grade ECOG

0 Fully active, able to carry on all pre-disease performance without restriction
1 Restricted in physically strenuous activity but ambulatory and able to carry out
work of a light or sedentary nature, e.g., light house work, office work
2 Ambulatory and capable of all selfcare but unable to carry out any work
activities. Up and about more than 50% of waking hours
3 Capable of only limited selfcare, confined to bed or chair more than 50% of
waking hours
4 Completely disabled. Cannot carry on any selfcare. Totally confined to bed or
chair
5 Dead
T Tumeur prim itive
TX Tumeur primaire ron connueobu tumeur prouvéeparla préserme de
cellules malignes @hs les sé&ions boncho-pumonaires mais non
visible aux examensradologiques eterndoscopiqes.
To | Abserce detumeuridertifiable
Tis | Carcinomein situ
T1 | TumeurO3cm dansaplusgrande @mension,ertourée pate poumonou
la pléwre viscéale et sans signendoscopg u eenvdh@sement addade
labronchdobair e {-aedideakmsla kronchesouches)
A T1a(mi) Adénocacinomeminimalemert-invasif
A T1aOlcm
A Tlb>1cmetO2cm
A Tilc>2cmet O3cm
T2 Tumeurdeplus de 3cm, mais de moinsde 5 cm OU avecun qudconquedes
élémants suvants
o envalissementd 6 ubmerchesoude qudle quesdt sadis- tance par rapport
ala caréene mas sans envahisement dda caréne,
o envalissment dda plévreviscé&ade,
0 exigencedd u etéectasieou pnaumonieobstructive
T3 Tumeur deplusde 5 cm etde moinsde 7 cmOU assciée aun(des)no- dule(s)

tumoral(aux) distinct(s) et dans le méme lobe OU envahisantdirectement:
o laparoi horacique (induant ks tumeursdu sommet),

o lenerfphrénque,

o laplevrepaiiétde oule péricardeparidal.
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T4

Tumeur deplus de 7tm

OU asso@éea s nodules tmoraux s@arés dans deutobesdifférents du
méme paimon, OUenvahissantdirectement:

lemédadin,

lec T ur es grosvaikseux,

la trachée, ou lacaréne

le diaphiagme,

le nerfrécurrert,

|l Tsophage,

un(des) corpserébral (ux).

Bo o o Do Do o Do
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N Adénopathies loca égonales
NX Envahissenent locorégonal inconnu
NO | Absernce demétastse dans les ganigonslymphatues régonaux.
N1 | Métastases gangnnares péibrondique et/ou hilaires honolatéraux y
compris par unextension drecte de latumeur prmitive
N2 | Métastases garipnnares meédiasinaes homolatémux ou das les
gandions souscarénaires
N3 | Métastases gangpnnares nédiasinales cortrolatérales ou hilaies
cortrolatérales ou saéniques, se-claviculaires hone- ou catrolatérles.
M M étastases
MO | Pas de iastasea distame.
M1 | Existerce de métastases :
A M1la Nodue(s) tunoral(ux) sé@rés dansinlobecontrolatéral, ou
noduks pleuaux oupleurésie maigne oupéticardite mdigne
A M1b Une sele métastaseextra-thoracique dans un seubrgane
A Mic Plusieurs dastases eathoraciques dans un seul ou
plusieursorgares
Stades
StadelA T1 NO MO
StadelB T2 NO MO
StaddIA T1 N1 MO
StadellB T2 N1 MO
StaddllA T1 N2 MO, T2 N2MO, T3 NL-2 MO
StadelllB Tous T N3 MO, T4 Tous N MO
StadelV Tous TTous NM1

Classifications TNM 8éme edion

Nno | N1 [ N2 [ N3 | wmia M1b | Mic

toutN | toutN | toutN

Tla IA1 B A ne IVA | IVA IVB
T1b a2 | e A ne IVA | IVA IVB
Tic IA3 8 A meg | IvVA IVA IVB
T2a B | B A ne IVA | IVA IVB
T2b A B A me | A | VA | v
T3 1} A ms | mc WA | VA IVB
T4 A A ne c IVA | IVA | IVB
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CHAPTER IV HEPATO -GASTROENTEROLOGY

Non-traumeatic acute abdominal pain
Dyspepsia

Dysphagia

Gastroesophagedl reflux disease

H. pylori infection

Nonsteroidal anti-inflammetory drugs, Low-doseaspirin and
Gastroduodenal toxicity

Management of pegic ulcerdisease
Management of upper gastointestinal bleading
Management of lower gastointestnal bleading
Caustic ingestion

11.Acutediarrhea

12.
13.

Condtipation
Irritable bowel syndrome

14. Jaundice

15.
16.
17.
18.

Metabolic dysfunction-associated stedotic liver disease
Cirrhogs and Its Complications

Liver absacess

Hepatocellular caranoma

19. Acute pancredtitis

20.

Biliary tract infection

21.Analpan

22.

Hemorhoids
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NON-TRAUM ATIC ACUTE ABDOMINAL PAIN

Asg. Prof. CHEA Ong, Dr. BOUY Heng, Dr. MIM Vannda,Asd. Prof. KY Vutha,
Asg. Prof. OUK Saam,Dr. SANN Chama,

I. DEFINI TION

Acute abdomirel pain (AAP), conventionally defined as pain of nontraumatic origin
with a maximum duration of 7 days. AAP may indicate a potentially Iif e-threaening
conditionthat requires urgent surgicd intervention and ugent medica attention.

Il. PIDEMIOLOGY
AAPis acommoncomplaint in emergency departments (EDs), accourting for 71 10%
of al ED visits. About 15% ofal emergency hospitali zationsare dueto AAP.

. IOLOGY

- Thecauses of surgica and norsurgicd

- Thecommonrest causes of acute abdomen are:

renal colic

biliary colic

cholegydtitis

appendicitis

diverticulitis

0 norspedfic abdomnal pain

- Likely etiology varies ac@rding to age. Renal colic and appendicitis are more commonin
patients < 60yeas, while galbladder disease and diverticulitis are morecommonin older
patients.

O O O0OO0Oo

IV. PATHOPHYSIOLOGY

1. Visceral pain comes from the abdaminal viscera, which are innervated by
autonomc nerve fibers and respond nainly to thesensationsof distention and
muscular contractiond not tocutting, teaing, orlocd irritation.

Visceral pain is typicdly vague, dul, and rauseding. It is poolly locdized
and tendsto bereferred to areas corresponding to theembryonic origin of
theaffeded structure.
0 Foregut structures (stomad, dualenum,liver, and pancreas) cause
upper abdomnal pain.
0 Midgut structures (small bowel, proximal colon, and appendix)
cause periumbilical pain.
0 Hindgut structures (distal colon and genitourinary trad) cause
lower abdomnal pain.

2. Somatic (Parietal) pain comes from the parietal peritoneum, which is innervated
by someatic nerves, which respond to iritation from infedious, chemical, or ather
inflammatory processes. Somatic pain is sharp and well localized.

3. Referred pain is pain perceved distant from itssource and results from
convergence of nerve fibers at the spinal cord. Commorexamples of referred pain
are scgpular pain dueto hiliary colic, groin pain dueto renal colic, and shoulder
pain dueto blood orinfection irritating the diaphragm.
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V. DIAGNOSIS
1. History related to etiological suspeded
+ Persona data: age, sex, and habits of medicd impottance
History of presentingillness
0 Analysis of pain: SOCRATES
0 Assciated symptoms
0 Review of other systems
Past personal history
0 Medicd andsurgicd
0 Gynemlogicd history
o Traveling history
+ Past family history (Hepato-Gastrointestinal canceré )
2. Physical examination
Genera examination
Abdomiral examinationin al 9 regionsof the abdaminal cavity and other
important examinations. redal, pelvic, and scrota if necessary.

Epigastric

Left Hypochondriac

Left Lumbar

Umbilical

[\ Left lliac

Hypogastric

Figure 1: Regions of the abdominal cavity
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Table 1: Non-Traumatic Acute Abdominal Pain Related to Diseases

Right hypochondiac pain Epigastric pain Left hypochondrac pain
Biliary: 1. Acute myocardial 1. Splenomegaly
1. Biliary colic infarction 2. Splenic infarct

2. Acute cholegystitis
3. Acute cholangitis
4. Sphincter of Oddi
dysfunction
Hepatic:
1. Acute hepatitis
2. Perihepatitis (Fitz-

2. Acute pancregtitis

3. Chronicpancrestitis

4. Peptic ulcer disease

5. Gastroesophaged reflux
disease

6. Gadtritis/gastropathy

7. Functional dyspepsia

3. Splenic abscess
4. Splenic rupture

Hugh-Curtissyndrame) 8. Gastroparesis
3. Liver abscess
4. Budd-Chiari syndrame
5. Portal vein thrombosis
Right lumbar pain Umbilical pain Left lumbar pain
1. Kidney stones 1. Pancreditis 1. Kidney stones
2. Urineinfection 2. Ealy appendicitis 2. Diverticular disease
3. Corstipation 3. Inflammatory bowel 3. Corstipation
4. Lumber hernia 4. Small bowel 4. Inflammatory bowel
5. Umbilical hernia
Right iliac pain Hypogastric pain Left ili ac pain
1. Appendicitis 1. Urineinfection 1. Diverticular disease
2. Corstipation 2. Appendicitis 2. Pelvic pain
3. Pelvic pain 3. Diverticular disease 3. Inguinal hernia

4. Inguinal hernia

4. Inflammatory bowel
5. Pelvic pain

3. Laboratory testing and imaging

Full blood count: leukocytosis is often (but not invariably) present in conditions

such as appendiciti s, cholecystitisé é é .

Serum eledrolytes panel: sodium, potassum, chloride, bicarbonate, ureg

credinine,

Pregnancy test: all women of reprodictive age. Impottant in ruling out edopic

pregnancy

Comprehensive metabolic panel: with liver function tests
C-reactive protein: non-spedfic marker of inflammation.

Coagulation studies: caried out in patients with suspected vascular causes of
abdomirdl pain (including aortic disedion, ruptured aortic aneurysm, or aaute

mesenteric ischemia), andin unstable patients, espedally if surgery is indicaed.
Serum amylase and lipase levels.

Ultrasound: rapid and can be performed at the bedside by emergency physicians,
it is part of the initial evaluation in unstable patients with concern for traumatic

hemoperitoneum, ruptured edopic pregnancy, and AAA le& or rupture.
Computed tomography scan: evaluation of undfferentiated abdominal pain.
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VI. DIFFERENTIAL DIAGNOSIS OF NON-TRAUMATIC ACUTE ABDOMINAL
PAIN

1- Extra-abdominal (less common) involves

Cardiopulmanary (Acute myocardial infarction, Pulmonary embolism...)
Abdomird wall (Herniaé . )
Neurogenic pain (Zosteré )

2- Nonspedfic abdominal pain i not well explained or described
Toxic-metabolic (DKAé . )
Abdomirdl aortic aneurysm (AAA)
Dis=dion aortic abdominal
Psychic (Anxiety, Depresson, etc.)

VIl. MANAGEMENT
1. Objedives
To relieve thepain in cases aaute abdaminal pain.
To asesstheetiologicd diagnosis, themanagement and the follow up patients
by dependingon itsetiology.
2. Critical Signs
Severe pain
Signsof shock (eg, tachycardia, hypotension, dephoresisexcessve sweding,
confusion)
Abdomirel distention
Signsof peritonitis
3. Mortallty risk fador
Geriatric patients (age > 60 yeas)
Comorhdity (Heat failure, chroric kidney failureé . .).
Sepsis
Immunauppresson / immunacompramised
4. Outpatient Management
It is only for mild to mocerate pain and hes a spedfic diagnosis, such as food
poisoning, acute gastroenteritisé .
5. HFrst line treagment
Painkillers such as. spasfon, tramadol, acetaminophen or morphine (inject).
6. Treament adjustment
Based onetiologicd diagnoses
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7. Algorithm

Approachto Non-Traumatic Acute Abdominal Pain (1)

Generalized Abdominal Tenderness

/

Generalized abdomnal guarding

~

IMG: Upright CXR
LAB: CBC, CRP,

Lipase, Amylase

Corsult Surgeon

Generdli zed abdomnad
tenderness without guarding
+/- increased bowel sounds

BUN/Cr, Na/K,

No suspicion to
Aortic aneurysm

+/- 3lgdomiral distepsion

Pulsatile Mass or any
suspicion toAortic
Aneurysm

IMG: Upright and supine
abdomirel X-Ray, Upright
CXR
LAB: CBC, BUN/Cr, NalK,
Lipase, Amylase

Abdomirel CT
scan with contrast

No Definitive diagnosis

/N

Air Huid Levels

CT scan of the abdamen and pelvis
with Oral and/or 1V contrast

Corsult Surgeon

IMG: Imaging;CXR: Chest X-Ray; LAB: Labaratory;
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Approachto Non-Traumatic Acute Abdominal Pain (2)

Epigastric Pain

History of GI, pulmorary, and cardiac systems
IMG: Upright CXR
ECG, Echocardiography
LAB: CBC, Lipase, Amylase, LFT (if indicated)

/ A\

Palpable Mass ECG Free air under Increased If test results

Abnomd finding || thediaphragm lipase or LFT arenoma

(Ischemia)
CT scan ofthe Cardiologist Corault US of liver-gallbl adder- US of liver,
abdormen and consult surgeon bile ducts and pancreas gallbladder,
pelvis with + bile ducts and
Ora andor IV Chedk LFT if hasnd teenh pancreas
contrast chedked
+/-

CT scan of abdomen and
pelvis with oral and/or

IV contrast
Patient > 45yor history of
reaurrent epigastric pan
or red flags like, weight If USresult are nomal Pathology of
loss repeded vomiting, hepatohiliary
loss of appetite l or pancreas
Patient age < 45yeas and

\ first episodeof pan l

Corsult the surgeon

Refer for endascopy

Symptoretic treament of dyspepsia
with anti-add or anti-reflux

Gl: Gagrointestinal; IMG: Imaging;US Ultrasonogaphy; CXR Chest X-Ray; LAB: Labaratory; LFT: Liver function test;
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Approachto Non-Traumatic Acute Abdominal Pain (3)

Right Upper Quadrant Pain

I

History of Gl, Urinary, pulmorary, and cardiac systems
IMG: Upright CXR

LAB: CBC, LFT, Lipase, Amylase, UA

US of liver, gallbl adder, bile ducts & pancreas
US of kidney, urinary trad (if urinary symptoms

or flankstenderness exist)

-~

I

I

N

Mass liver or abdamen

CT scan of the abdamen
ard pelviswith Ora
ard/or |V contrast

Consult
surgeon

Freeair Pathology Increase Ches Active UA
under the of AST & pathology or Kidney
diaphragn gallbladder ALT (over Pathology
ard bile 1000) or
duct increase
indirect
bilirubin
Consult
Consult surgeol’ Consult Consult Trgr?ttﬁ:se
surgeon start internist internist Patholo
$)%
treatment

Gl: Gagtrointegtinal; IMG: Imaging; CXR Chest X-Ray; US: Ultrasonogaphy; LAB: Labaratory;

LFT: Liver function test; UA: Urine analysis;
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L eft Upper Quadrant Pain

!

Approachto Non-Traumatic Acute Abdominal Pain (4)

History of GI, Urinary, pulmorary, and cardiac systems
IMG: Upright Chest X-Ray
Corsider ECG

LAB: CBC, UA, LFT, Lipase, Amylase

Abnormal ECG Gl symptoms || Abnormal UA Increased Normal UA, Abnormal
or urinary lipase no urinary or chest X-Ray
symptoms Gl problems &

reiratory
symptoms

Invedigate for Invegigated for US of USof USof Pneumonia/

cardiac peptic ulcer or kidney ard Liver spleen others
problems other stomach urinary Gallbladder respiratory
ard colon tract /bile duds system
problems & pancres problems
Gastosmopy or
Cdonosoopy if
indicated

Gl: Gadrointegtinal; IMG: Imaging;US Ultrasonogaphy; LAB: Labaratory;

LFT: Liver function test; UA: Urine analysis;
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Approachto Non-Traumatic Acute Abdominal Pain (5)

d

Right L ower Quadrant Pain

l

History of GI, Urinary, Gynemlogy symptoms
LAB: CBC, UA, Beta HCG (if indicaed)

Definitive Suspeded
appendicitis or mass appendicitis
Corsult US of Appendix
surgeon or CT scan of the
abdomen and pelvis
with 1V contrast

|

Urinary
prodems

AN

Gynemlogic
prodems

US of kidney,
urinary trad,
bladder

US of uterus &
ovaries

Gl: Gadrointestinal; US: Ultrasonogaply; LAB: Labaratory; LFT: Liver function test; UA: Urine analysis;
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Approachto Non-Traumatic Acute Abdominal Pain (6)

L eft L ower Quadrant Pain

|

History of GI, Urinary, Gynemlogy symptoms

IMG: US of kidney / urinary trad / bladder / uterus

LAB: CBC, UA, Beta HCG (if indicated)

l

/
BHCG (+)

suspeded mass
in ovary or tube

Ectopic
pregnancy

Corsult with
Gynewmlogist

Ovarian
pathology

Corsult with
Gynewmlogist

l

N

Abnomad UA or
pathologyof urinary
system in US

|

UTI
Renal colic
Other pathologiesin
Urinary system

Gl: Gagrointegtinal; IMG: Imaging;US Ultrasonogaphy; LAB: Labaratory;

UA: Urineanalysis; UTI: Urinary tract infedion;
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Normd US
Leukocytosis (+)
+/-
Change bowel
habits

Corsider sigmoid
diverticulitis

CT scan of the abdamen
and pelvis with Ora
and/or 1V contrast




Approachto Non-Traumatic Acute Abdominal Pain (7)

Supra Pubic Pain

[}

History of Gl / Urinary / Gynemlogy systems

/

Palpable Mass

/

N\

AN

No Palpable Mass

I

Remains after urinary catheter

Disappeass after urinary
caheer

US of kidney, urinary tract, bladder, utetus
LAB: UA, CBC, BetaHCG (if necesary)

USof kidney, urinary
tract, bladder, uteus

LAB: UA, CBC, Beta
HCG (if necesary)

/) /

N\

Mass of
bladder or
uterus

Contemplate Abnormal UA Pathology If lab data result
urinary retention and urinary in uterus or are normal
symptoms or increased
pathology of BetaHCG
urinary system I
Invedigated for Cystitis/ rendl Gynecology Invedigated for
UTI or prostae colic/ conult colon problems
problems pathology of
bladder

Gl: Gagrointestinal; IMG: Imaging;US Ultrasonogaphy; LAB: Labaoratory;,

UA: Urineanalyss; UTI: Urinary tract infedion;
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VIIl. SPECIAL CASES
1. Older adults
Older adult patients often do not pesent with the same signsand symptomsof
disease characteristic of younger individuals.
Older patientsmay not have fever or abnomad laboratory values with
infediousetiologies for abdomial pain.
Thefrequency of misdiagnosis of theaaute abdomnen in older patientsis high
and associated with higher mortality rates than in younger patients.
2. HIV-infeded patients
+  Diagnostic evaluation of abdomnal pain in theHIV-infeded petient is similar
to that in thegeneral population, but it is aso guided by theimmunolajic
function as represented bythe CD4 cdl count.
Diff erential diagnosis includes common etiologies seen in thegeneral
popuktion (eg, appendicitis, diverticulitis) butalso oppotunigtic infedions
(eg, cytomegalovirus [CMV], Mycobaderium avium complex [MAC],
cryptosporidium) and reoplasms(eg, Kapos sarcoma, lymphona) if there is
evidence of advanced immunaleficiency (CD4 cdl count <100cell s/microL).
In thiscontext, there should bea lower threshold for radiologic imaging and
obtaining tissue culture and/or biopsy where appropiate.

IX. EVOLUTION AND PROGNOSIS
Theevolution and prognosis of nontraumatic acute abdominal pain varies widely
based on thecause of acute abdomna pain.

X. COMPLICATIONS
In addition, many of the underlying conditionsthat cause abdominal pain can lead
to seriouscomgications, including the possbility of structural damage to the
digestive system frominfedion, cancer and itstreatments, and inflammatory
bowel disease.

Xl. PREVENTION AND RECOMM ENDATION
Eaing enowgh fiber and doing regular exercise can help prevent constipation and
keg your bowels working well, which will prevent some forms of abdaminal
pain. It will aso reduce your long-term risk of somediseases, such as diverticular
disease or bovel cancer.
Drinking plain water but not carbonated or fizzy drinks will reduce the chance of
pain from bloating as well as kegying your body hedthy.
Following a spedfic diet can help reduce pain due to lactose intolerance,
gall stones, irritable bowel syndrame and trapped gas, or wind.
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DYSPEPSIA

Asst.Prof. KY Vutha, Dr. SANN Channa, B VONG Charina, Asst.Prof. CHHAY
Kimpay, Asst.Prof. SOUSyphanna, D. MIM Vannda, D. TOCH Sorina, Asst.Prof.
OUK Saram, AssProf. CHEYMthiarithy, Dr. UNN Keoséa, Asst.Prof. CHEA Ong,
Dr. MAK Sopleak

|. DEFINITION

Dyspepsiais defired as any symioms rederable to the upper gastrontedinal tract. It
consists of ejgastic pan or burning, sesaton of fulness, erly saiation, anoexia, belching,
nause, vomiting, bloding, heartburn, and regugitation.

Dyspepsiacan be dvided into 2 categories: fundional dyspepsiaand dyspepsia
secondry to aher aggaric dseases.

In this guideline,functional dyspepsiawill be daborated in detal. However, for
dyspepsiasecondry to organic dseases, abrief introduction related to its causes ad
epdemblogy will begiven, wheeas ts manegement will be elaboeted sepaately elsewhee.

II. EPIDEMI OLOGY

Theglobal prevalence of dyspepsiaaresfrom 10to 30%, in which una¥lying agarnc
diseases wer®und in 25% othe ptients. Thevariation seems to be éated to the dfference
in popuktion and dfinition criteria of studiesin Southast Asian, a poted pevalence of
uninvestgated dyspepsia (UD) of 21 sidies are21.6%.

In Asian popuétion, the risk of malignancy assaated wih UD is approxmately 1.3%
(95% ClI, 080-2.10) and 18% of UD hasdetying aganicdisease. InThailand, the pevaence
of dyspepsias 66%.0f those, 60 90% aresventually diagrosed wth FD.

. ETIOLOGY

A Funcionaldyspepsi noidentified causes (th@ost @mmon)
A Dyspepsiasecondry to organic diseases
o0 Upper gastrimtesinal diseases suchas gastitis, peptic ulcer diseases,
gastropresis, gastresophagd malignarcy, eainophlic gastroeneriti s é
0 Helicobacter pylori (H. pylori) infection
o Biliarypan
0 Druginduced dyspepst NSAIDs, aspirn, cacium channel blocker,
alendrorate, potassiumsupplenents, acarbose daligatran, iron é
o Chronicparcreatitis
o Paradic infection: Cryptosporidum, Giardia
0 Other are causesCeliac disease,carbohydate malabsorgion, infiltrative diseases
(Cronh, sazoid o s i my@dardial ischemia (M), renalinsuffi ciency, Diabetes
mellitus, thyroid disease angbregrancy.
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IV. PATHOPHYSIOL OGY

Thephysiopahology of secondary dyspepsiean beexplained by the mechanism of
each pahoogy thatcauses the changes inthe stricture andthe motility of gastreintestinal tract.
However, for FD,investgation reveals no struturalabnamality to exgain the ymptoms.

Themost recentiteration, Rane IV publishedin 2016,advacates rehinking these
condtions as tsorcers of gutbrain interaction, acknowedgng the complex interadion of
biological, psychobgical, and saia factorsin ther pathogenesis.Theyare characterized as
complex bidirectional dysreguiation of bran-gutinteraction, via the braingut axis, raherthan
diseases (gure 1).

Visceral hypersengivity, abnormabastointestinal motility, and psychologcal
disturbarmes haveébeen recognized tocontribute to the pathogenesis for deades, kut more
recertly low-gradeintestnal inflammation, increasedntestind pemeability, immune
activation, and dsturbarmes inthe microbiome have been identified, chalenging theideathat
structural changes arabsat entirely.

Early life, genetic, and environmental factors
Social support, culture, Abuse, parental beliefs and
trauma, infection, sex, behaviours, social learning,
and ethnicity diet, and use of antibiotics
s & ‘ »
"o Jv.
y
Brain
Girtbradin anis Psychological factors CNS structure and function
Brain CNS « Psychological comorbidity « Structural brain abnormalities
and aut ENS « Cognitive-affective processing « Functional network connectivity
9 « Health anxiety and somatisation  «Visceral hypersensitivity
« Gastrointestinal-specific anxiety « Emotional arousal and cognitive
« Coping mechanisms modulation
« Life stress « Conditioned responses

« Neurotransmitters

A 4

Physiology FGID presentation Outcomes

. Motilit.y - Symptoms « Quality of life

- Sensation - Severity - Daily function

« Altered duodenal microbiome »| *Behaviour < -Medications

« Gut permeability RPN r ‘l « Hospital and general
« Secretion W 1O practitioner visits
«Immune-cellinfiltration 0t \‘\’C)

« Inflammatory cytokines © -

Figure 1: A biopsychosocial model of functional gastrointestinal disorders
Adapted from van Oudenhove and colleagues.* FGID=functional gastrointestinal disorders. ENS=enteric nervous
system.
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V.DIAGNOSIS

1. Clinical Manifestations: any dyspepic symptoms thaet appeared for atleast 4 weeks
areconsiceredas dyspepsi

A Dyspeptic sympomsin paients who have noyet undergonespecific
investgations are defied as UD.

A FD refersto dyspept symgoms thet fulfil the Rome Criteriand thatcannot be
expained bya rodine clinical evaluation, induding endoscpy andthereis no
eviderce of H. pylai infection.

* Based orRome Qriteria IV: FD aredividedinto 2 subcadgories: epgastric pain

syndrames (EPS) and postprdial distress syndrames (DS).

A EPS consists of termittentpain or burringin the epigastium, ocurring at least
onceper wek. Postpranil epigastric boating, belching, andnauseaan also be
presem, butarenot spedfic to dyspepsi

A PDS is deihedas bothersompostprandiafullness ater normé-sized mesls, or
else erly satiety that prewents saneonefinishing a egular-sized meal, with such
episodes ocurring atleast severatimes per wesk. Posprandial epgastic pan
burning, boating, belching, or nausemay dso be pres#, but arenot spedcfic to
dyspepsa
1 Thecriteria shouldbe fufilled for thelastthreemonths with symgom onset

atleast six monthsbeforediagnosis.

2. Investgation for UD
A Rouine testsCBC, paasite stal test, H.pylori, dbdomial ultrasound.
A Endoscopys indcatedin patent with alarm symptoms such &
T Age Oa#s5 ye
Dysphada, odynophgia
Unexplinediron deficiency anemia,
Unexplined weght loss (> 10% of bodyeight),
Persisentvomiting (> 10imes/24h oifter each medl),
Family history of Glcancer at first degree relative
Pdpalde mass orymphadnopahy
Overtgasto-intestinal bleeding (GIB): hematemesis,melere, hemdochezia
. pylori test:
Invasivetests (Gasbscopy):if gastrosopy isindicaied.
o0 Histdogy (gold sandard)
0 Rapd uressetesing
o Culture
0 Polymerase chairreaction
T Noninvasivetests: ifendoscopys notindicated.
0 Urease breth test (UBT):best option.
0 Fed or sbol antigen test (SAT):dternative.
0 Serologcaltest (ELISA): notrecommerded for dagnositc test, butit can
serveas sceening testin spedic clinica situaions (inwhichfase
negative of other tess is high) such as:

A

e e e A e
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- Bleeding peptic ulcers

- Gastic MALT Lymphoma

- Gastrc cancer

- Gastic arophy

- Recentuse of atibiotics or PIP.

VI. IFFERENTIAL DIAGNOSIS

A Gastr@sophagd reflux disease
A Gastropress
A Irritable bowel syndrane

VII. ANAGEMENT

1. Objectives: eliminating the causes andympoms controléd.
2. Critical Signs:

A Sewere upperabdominalpan canrarelybe sen in functional dyspepsi However, if
it appears, ober causes shold be ruéd out.
A Over Gl beedng with henodynamic shok
3. Mortdity Risk Fadors:

A Funcionaldyspepsias a beign dis@sewithoutany mortality risk.
4. Outpdient Managemert:
A FDis usudl treatedin outpatient settings. However, secondary dyspepsisomeimes
need hospiaizaion (eg. OveriGl bleeding caused by uterdi s eases €)
5. First-Line Treament

A For FD
T If H. pylori is posiive: H. pylori eradication
1 If H. pyloriis negéive or persishg symptoms afer H. pylori eradicaied
0 In case of EGP syndroe
- Proton punp inhibitors (PP: Lansopraole 3(ng, Omeprazole 24g,
Partoprazole 20mg, Raleprazole 20ng, Esaneprazole 20ng) for 4 to8
weeks Itcan berepededif symptoms recur.
- H2-receptor antagonits (dmetidine, famotidin e écgn dso bean ogpion.
0 In case of PDS
- Prokindics (metodopramide, compeiidone,cisapide,itopride,
moscieprideé ) f to 8 wedks. Itan be repatedif symptoms occur.
- Buspirone:10 mg, 3times aily for 4 wesks, may lelp relaxthe gastric
fundus.
0 In case ovelapEGP-PDS:PPI +Prokindic.
6. Treatment Adjustmens

A If symptoms notimprovedafter 8 weeksof PPI.

T Tricyclic antidepession (TCA: Amitriptyline 1Gng, natriptyline 10mg,
desipamine mg atnight) for 8 to 12 veeks andcontinued r 6 morths if
paients respond approiately.

0 TCA shoud be sarted with low dose andbe ncreasedat1 to 2weeks
intervals. It can beresumedf symptoms recur (e.g.the maximaldose of
amitriptyline and natriptylineis 150ng/d and @sipranine 300mg/d).
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7. Algorithm

AExclude: NSAIDs, GERD
[ UNINVESTI GATED J and Paasite

DYSPEPSIA ARouine testsCBC, passite
stooltest, Abamina US

/ALARM SYM PTOMS\

A Age > 45 yers

A Dysphasa, odynophaia

YES A Unexpkinediron NO
deficiency anemia

A Unexphkinedweight loss

A Persstent vomiting

A Abdominalmass

A Family history of Glcancer

\AOvert Gl beedng /
v '

GASTROSCOPY If gastroscopy notperformed NON-INVASIVE
—p
WITH PATHOL OGY H. PYLORI TEST

Organic disease L H. pylori
Present A(‘*)/ ()
Dyspepsiaseconday to

H. pylori infection

organic disease H. pylori eradcation.

Treat based on uratlying
disease. ‘L

EGP: Epigadric Pain Syndomes
PDS: Pogprandal Distress EGP PDS EGP-PDS

Syndromes (PPI) (Prokinetic) (PPI+Prokiretic)
PPI: Proton-Pump Inhibitor
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VIIl. SPECIAL CASES

Pdients with psyclological factors associed furctional dyspepsiaand who fd medcal
therapy, psychola@ical therapy shouldbe recommended.

Paients with FD andweightloss, Mtazapine should beecommended. The dosas
titrated from 7.5mg an hour kefore bedtimeto 45mg dalily.

IX. VOLUTI ON AND PROGNOSIS

FD is rdapsingand remitting. Populabn studes haveshown, over afollow-up of10 to
12 years, approxmately 15 to 20% ofndividuds had persisht symgoms and 4Go 52% had
sympgom resolution.In 30 to 35% of gtients, symptoms fluctuated ower time andpatients met
criteria foranother furctional gastrontestnal disorde. No data shavs an assoetion with
decreased survival.

X. COMPLIC ATIONS

Although thecordition is not assoetedwith increasedmortality, FD does ausephysic
andmerntal distressaffecting the petient® qudity of life. FD canlead to physca and mertal
distress and score higher on psyawic tests for sypnptoms of anxety, depression, and
somdization. About 10% to 25% of gtients reportthe sociaimpact of their symptoms is
significant enoughto seek ghysidan,leading to more healthcarevisits, greadr heath
imparment, anda worseimg quaity of life.

Xl. REVENTION AND RECOMMENDATION
Having healthy diets, doing enougtexercise, and éepng goodmetal health can reduce
the nisk offunctional dyspeps.
Pdients arerecommendcd to:
A Avoid fatty foods (ied meat, butter, friedfoods, and oese)and foodsthat seem
to make heir synptomsworse.
A Eat a burch of smél meals each dy, ratherthan 2 or 3 ky meals.
A Avoid or limit alcchol intake.
A Avoid taking gasto-toxic drugs &spitn or ibuproferé . )
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DYSPHAGIA

Dr. SANN Channa, DES. BAN Menghong, Asst.Prof. KY Vutha, Dr. MAK
Sopheak, Asst. Prof. CHHAY Kimpav, Asst.Prof. CHEA Ong

DEFINITI ON

Dysphaga comesfrom the Greek words, dys (difficulty) and phagda (to eat), refers
to the subjetive senséion of diffi culty or abnamality of swallowing thatinterfereswith
thepassage of $wls orliquids fromthe oralcavity to the stamach.

EPIDEMI OLOGY

Accordng to recent popuktion-based reseach focusing on dysphaga the
inciderce of dysphagian adutswasupto 17%andthehighestagegrouprangefor bath
menandwomen was observedtween 4649 years.

Theprewvalence of d/sphagias 10%to 22% in Americans g@ed 50 and oer.
The estimatedprevalence of oropharyrngeal dysphagga involving the general

population has rangd from 2-16%.

In Camboda, according to our study of 168 paients admitted to Gastr@nterdogy
department at Khmer Soviet FriendshipHosptal, PhnomPerh, from 2020 to 2022,
esophagd dysphagiais precominantly observedamong the male popuation (69.6%)
andamong ndividuals in dder age group >50 yexs (74.4%).

ETIOL OGIES

Dysphagdais usudly sub-classifedinto oropharyngal andesophagal dysphadg.

A Oropharyngal dysphaga (High dysphaia): diff iculty initiating a swallow or
pasing food throughithe mouth or thrat

A Esophagal dysphajia (Low Dysphag#): diffi culty swallowing sevedl
secondsafter initiating a swalow and asenséion of food geting stick.

1. Oropharyngeal dysphagia (Hgh Dyshagia)
The majority of casesof oropharyngal dysphagiaoccur as a result of
neuranuscubr degeneration or damagsuch as erebral vasclar accident (stroke).

Table 1. Causes of Oropharyeal dysphagigHigh Dysphaga)

Neuromuscular disturbances

Structural (mechanical) disorders

Central nervous sytem diseases
AStroke

ACrarial nervepdsy

ABulbar sy

Peripheral Nervous system
AAmyotroplic lateral sclerosis
AGuillain-Barrésyndrome
ABulbar pdiomyelitis

ADrugs (baulinumtoxin, pro@inamideé )

Intr insiclesion:

AOropharyngal malignarcies andneogdasms
AZen k e r értsculuini v
ACricopharyngeal achdask, bar,ringsand
stenosis

AForeign body

AProximal esophgeal web (Pummer-
Vinson)

Alnflammatory disease (pharynidis, tondllar
absess, eosinophic esophais € )
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Myogenic

AMyastheria glavis
AHyperthyradism, hypothyradism
ADermetomyositis

AAmyloidosis
AOculoptaryngealmuscubr dystrophy

AHeadand nek malignarcies andthe
consegences of surgcal and/or
radothempeuic intervertions on theses
tumors

Extrinsiclesions:
AThyromegaly

ACenical lymphadenopthy
AVascuar anomdies
ACenical osteophytes
ASkektal abnorméiti es

2. Esophageal dysphgia (Low Dysphagg)

Most Common Causes of Low dysphiagre GERD-related $rictures,esophagal cancer,
achalasia, Eosinophilicesophagis (young pdients), Schézki ring (intermittent history) and

pefic stricture (pragressve course).

Table 2. Causes oEsophagédl dysphagia (Low Dysphaai

Structural disorders

Motility disorders

Intr insic Encroachment:

A Stricture: Pegiic stricture, caustic, pill orradation-
induced

A Mucosalrings and webs: Seteki, Plummer-
Vinson, eosinopihic esophadis

A Esophagal tumors: agnocarcinoma, sgiamous
cell carcinoma, metastdic, leiomyoma, lymphama
or grantiar cell tumor

A Sysemic diseases: Serocma, Cr o bse, 0
pemphigus/gemphigoid or ichen ganus

A Pog-surgery (aryngeal, esophageair gastiic
cancers), aute esopageal infection, es@hageal
diverticular or foreign bods.

Extrinsiccompression:

A Mediastina massestung ancer, lymphoma,
lymph node othyromegaly

A Vascuar compressiondysphagiaottic,
cardiomegaly, dysghaga lusoria(aberrant right
subchvianartery)

A Miscdlaneots: cervica spine ostophytes/
spondylosis or fundoaion.

Primary: Achalasia,
diffuseesophagd spasm,
hypetensivelower
esophagal sphircter,
ineffective esophagal
motili ty disorder

Hypomotility (secondary
to conrective tissue
disorders)
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Table 3. Medications Assocated wih Dysphagda

M edications that @n cause drect esophageal mucosainjury

A Antibiotics

Doxycydine (Vibramycin)

Tetracycline

Clindamycin (Cleain)

Trimethoprim-sulfamethoxazole (Bactrim, Septn)

Nonsteroidal ant-inflammatory drugs

Alendrorete (Fosamax)

Zidovudine(Retrovir)

Ascorhic acid

Potassiuncthloride taldets (Slav-K)

Theophylline

Quinidineglucorate

o| 0| Bo| Bo| Bo| Dof o o o] Bo| 3o| 3o

Ferrous sulfee

PATHOPHYSIOLOGY

Therole of the esophagus is tdransporfood bolus fronthe oropharynxto stanach.
Diffi culty in bolus transporidueto either abnormal strudures orfundionscanariseanywhee
in the uppergastrontestnaltract from the oropharynxupperesophaggal sphinder,esophagd
body, andower esophagd sphircter.
Dysphagda can resut from neuranuscularor strudural causes, which producenarrowing of
the esophagudack of saivary secetion, weakressof the muscukbr structuresthat propelthe
food bolus towards the stamach, or disruption of the neural networks coordinding the
swallowing mechanism.

A Disorder of the aal preparatory phase:
A Inacequae madication or sdivary production: S j © g diseasehsememedictions
redwing salvary flow (articholinergcs,artihistamines, atihypeitensiveagerts).
A Neuromusclar incoordination: neural or muscubr disordes that interfere with
voluntary swalowing or perstdsis.
A Disruption of the oropharyngal mucosa(inhibit nomal processing of the balus):
mucostis, aphthous ulers, hergtic lesions ortrauma.

A Disorder of the pharyngealphase:
A Neurologc disordes (involve the central or peliphed nervous sysem): stroke,
motor neuron tseae, myastlenia gravs.
A Poor compliance of the upper esophageal sphircter (UES) relaxaton: Pakinson
disease, pmary cricopharyn@al dysfurction

A Disorder of the esophageal phase:

A Rdatedto strudural disordes, obstrudion to passagef the bolus: stricture or or
diverticular herniations ortumor (intrinsic/ extrinsic obstration).
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A Rdatedto esophgealmotility disordergaffect peristaltic wave): failure of relaxation
of thelower esophgeal sphircter (LES) like achabsia, distal esophagd spas.

DIAGNOSIS

The diagnosisof dysphagiarequires a stepwiseapprach, including clinical evaludion,
imagng, and specidized teststo determine whether the problem is High dysphaga or Low
dysphagh

1. CLINICAL APPROACH

1.1.Clinical manifestation

Pdientswho havedysphagianay present with a \ariety of complaints, butthey wsudly
reportcoughng orchoking, or theabnamal sensatn of food sitckingin the back of thethroat
or upperchest wherthey are trying to swallow. A carefully conduded gatient history will engble
the physcianto identify 80 to 85 rcent of thecauses of dysphag. Speific quesionsor Key
summaryin talde 34,5 may help narrowthe dfferentia diagnosesto a speific diagnosis or to an
aratomic or pahophysiologic-related diagnosis.

Clinical evaluation and higory are critcally importantin evaluating dysphata.
Onsetand progression:

Suddenstroke, rurological cause

Gradw and progessive: malignarcy or stricture

Types of Food Affead

Solids fird, thenliquids Y chdrecal obstrudion (strictue, cancer)

Both solds & liquids from onse¥ M oity disbrder (acHasia, spasn)
Assocated Synptoms

Coughng, chokng, nasalregurgtation, at the initiation of swallowing or afera few
secondsof swkd wi ng Y sphagah Dy

Globus sengion (feeling of food stick in throa/ches t ) ow/Dydphagia
Regurgtation of urdigesed f o odahke Y 0 Brticdumyacdasia
Heatburn & reflux symptoms ~ @ERD-related dysphgia

Weightlos s Y e@ tomnelignarcy

Odynophatpa  Ksophagtis (infectious, pill-induced, GERD,cancer)
Neurologca synmptoms: vdce clange, dooling, aspiraion and/or weskness.
Prior hstory of any caugt ingeston

Sdf-imposed dktary changes regrding food consisincy, peferencefor liquidsor
semsolids

Risk Factors

Neurolodca disesse: stroke, Parin s o AdystrophicLateral Sderosis (ALS)
GERD (risk for stictures, Bargttd s  l@agus) p

Smoking, dcohol use (risk for had & neck oresophagd cancer)
Recentradiation therapy (pos-radation fibrosis)

Immunosuppressn (risk for infectious esophagtis)

SocHl isoldion, frustrdion, or depessn.

O O O PO O I

O 0OO0OO0OO0OO0OO0Oo

OOOOOO)O
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It is necessaryto carefully estblish thelocation ofthe perceived swdowing prdolem:
oropharyngal or e®phageal dysphaga.

1.2. Physical examination
A Neurological evaluation:
0 Assessmentf thepdientd s tatsatus
0 Motor and sensory futioning
o0 Deeptendon reflers andcranal nerves
0 Cerrbdlar examination
A Oral & throat examination: Bimanualpal pation of the floor of the mouth, tongue
andlipswith agloved hand:Y massesgental issues (signs of irdinmation or oher
strudural disorders), moosal lesbnsand abnomal motor function.
A Examination of theneck: masses or organteggly
A Signs of sysimic disease:scleroderma skirchangss, myostis weakress

2. INVESTIGATION

2.1. Laboratory Evaluation:

Laboraory tests are nadlways neessaryfor diagnosing dysphagibut can relp
idertify underying systamic condtions,infections, nutitional deficiencies, or
auoimmune dseasesortributingto svalowing difficulty.

When to order Labs in Dysphagia

Suspeted malignancy or aemiaY CBC, Iron sudies

Suspeted infeciousesophagis Y ddaHBSV/CMV tests

Suspeted eosinopHic esophagis Y siBahil count, IgE levels

Suspeted auoimmune ds e a s e  VANtIASN7A,, Ani-MuSK, CK
Suspeted myasttenia gravis ~ Anti-AChR, Ani-MuSK

Goiter, hypdhyroidism: Thyroid Function Ests (TSH, Fred4) (Deects thyroid
dysfundion causingcompresson or newomuscubr dysfundion)

O O0OO0OO0O0Oo

2.2.Imaging studies

Imaging studies @y acrudal role indiagnosingthe cause ofdysphagiaby ewduating
the oroplaryngealand esophaepl anatomy, déecting strud¢ural abnomalities, and
assessig motility disorders. Thehace of magng depends onwhetherthe dyphagais
high dysphagiar low dysphaga.

A Modified Barium Swallow (Videofluoroscopy)Y Bestfor High dysphagia(Assessthe
degee of dysfunton and segrity of agiration).

A Baiium Swallow EsophagramY Best for Low dysphaga (structural and motili ty
disordersrings and stcture (postcausticinjury or radiation therapy, echaasia.
Achdasic = >Image:i B d 6ako #&rewing of LES, apeistasis.

A EGDwithhiopsy Y Bress esophaiis, stictues, esinoplilic esophaijis;
also, @n perform herapy (dlation of an esophagéring).

A Manonet r yBestfor achdada, esoph@ea spasn, sckeroderma.
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A Esophagal mananetry:
- High-resoldion es@hageal mananetry (HROM) is the géd stanard test for
diagnosis of esoplgaal motility disorde.
- Indicatedin dysphaia patients with priornon degnostc EGD andor barum
esophagam
A Functonal umenimaging prob&FLIP)
- Toassess stensillity and esophageatontractions

- A comgementary testing in patents with a suspeted but unconfimed dagnosis

of achdada or wih esophagoagtric junction outtow olstruction.
A Nasopharyneal laryngoscopy:
- Detail examination of the oropharynx, popharynxjJarynxand proximal
esophagus to te out a stratural lesion
A Fiberopic endoscopievauation of swallwing (FEES) / Nasoendoscopy
- Optimal method ofidentifying stuctural abnomalities inthe oropharynx
- Obtan biopsies ifnesded
- Pendration or aspirdbn risk ismore s@ereon FEES as capared with
videotuorogopy assessernt.
- Requre speialized traning

Key Summary for Diagnosis of Dyphagia:

Table 4. Preseting history and symjoms suggeste of structuralandmotility disorders

Structural disorders Motility disorder

0 Orsetage>50y
0 Bleeding

Symptoms AReguar Alntermittent
AShort duréion, rapid progressin | ALong dustion
ASolid (may progressto liquid) ASolid andliquid
History AAlarm features AConnetive tissuediseases

ADiabetesmellitus
ANon-cardiac chestpan

o Odynophagia
o0 Weight loss o0 Voniting

Table 5. Key Clinical Clues for Diferentigion between Highand Low Dysphagia

Feature High Dysphagia Low Dysphaga
Swdlow initiation diffi culty Yes No
Coughng/chokingwhile eaing | Common Rare
Nasalregurgtation Possilbe No
Globus sengion Yes Yes
Progressin patern Sudden or gradil Progressie
Associted neurdogical signs Common Rare

Regurgtaton of urdigesed food | Yes (Zen k e r értsculuth) | Yes (Acldlasia)

Odynophagigpanful Possilbe (nfection,
swallowing) inflammation)

Common (esophagitis,
malignarcy)
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Table 6. Diagnostc Approach Based on Syntpms

Clinical Feature First-line Test Confirmatory Test
Diffi culty initiating swadlowing, VFESS /Modified Neurologcal evduation if
choking Barium Swdlow needed
Food stick in throat or clest Barium Swdlow EGD for further evaluation
Solids > Liquids (progressie) Banum Swdlow EGD + biopsy for

cancer/stricture

Both solds &liquids from onset | Barium Swadlow Esophagal Mananery for

motili ty disorder

Regurgtaton of urdigesed food | Barium Swdlow EGD or Mananetry

(Zenk er 6 sdasA)r A

Heatburn, refux symptoms Empiric PPI trel pH montoring if needed

VI.

VII.

DIFFERENTIAL DIAGNOSIS

Thorough Historytaking can hdp distinguish sane condtions thataresimilar to dysphaga
A Globus

A Food aversion

A Voluntary anoexia

A Anorexa rervosa

A Xerospbmia

A Odynophagia

MANAGEM ENT

1. Objectives
A Redore SafeandEfficient Swdlowing
A ImproveNutritional Staus and Hydréon
A ImproveQuaity of Life
A TreatUnderlying Cause ((high dysphagor low dysphagi)
A PreventComplications

A tailoredtreatment gan, otendeveloped by amultidisaplinary team (MDT), is essetia to
addessthe speific needs and undéying causes of dysphagin each patient.

2. Critical Signs
A Acutedysphagidn context of caustic ingesion with sepsis operforation
A Dysphaga onsevere stroke
A Carcer-relaed Dyphaga

3. Mortality risk factor
A Aspiration andaspiration Pnemonia
A Malnutrition anddehydration
A Underlying Medtal Condtions: Stroke,carcers, ...
A Higherage
A Delay in Diagnosisand Managment
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4. Outpatient Management

As dysphagias a synptomrelated to multiple dseases, soe mild dseases cold be
maregedas oupatients suchas functional dysphags, GERD-related dysphgia, easinophilic

esophadgis (Table 7).
5. First-line Treatment:

5.1.Diet modification:

Oralfeedingis prderade

Do Do Do

5.2.Etiological Treatment

Swalowing refabilitation and e-edwation dong withmodifications tothe consistency
of thefood superised by SLTs and déticians (See Chpter Stoke).
Proper orahygieneto prewent backrial colonizaion and peumonia.

Nasogasic tube fesding, Perctianeousendoscopigastrostmy: need MDT.

Table 7. Key SummaryTreatmentfor Dysphagia

Dysphagia Type

Tr eatment Approach

Oropharyngal Dysphaga
(Neurdogica, Muscle-related)

Swadlowing therapy,texturemodifieddiet, erteral
feedingif needed

Esophagal Strictures

Endoscojx dilation + PPls

Schazki ring or esophagnl web

Endoscojx dilation

Esophagal Cancer

Surgery, cbmotherapy, radation, steting for pdliation.

Achdasia

Balloon dilation, Botox,myotomy (POEM)

GERDrelated dysjpaga

PPIs lifestyle charges, fundogkation if refractory,
dilation if strictures present

Eognophiic Esoplagitis (EE)

Diet modification, derads (svallowed budesonig), PPIs

Esophagal Spasm

CCBs (ditiazem), nitrates, botlinum bxin

Sderocerma esopbgus High-dose PPI (fosevere reflux), promotility agents
Infectious Esophajs:

Candda Antifungal (fluconazole),

HSV artiviral (acyclovir)

CmV artiviral (ganctlovir)

CCB:s: Calciumchamel blockers; BT: botulinumtoxin, Al

6. Treatment adjustment:

There might be soméreatmentadjustment accordng to spedfic causes of dysphagia.
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7. Algorithms for Dysphagia

I. Possible anatomical location

.

I
I
I
I
I
|
I
I
|
I
I
I
I
Il. Underlying pathology based |
on predominant symptoms |
with food type. |
I

I

I

I

I

I

|

I

I

I

I

|

Ill. Nature of progression of
symptoms

IV. Associated symptoms

Clinical history for evaluation of dysphagia

I I

Oropharyngeal Globus
Starts with initiation of * Persistent feeling of lump in
swallowing throat.
Associated with post-nasal * Noted in between meals.
regurgitation, cough on * Do not report any difficulties

in swallow.
Rome IV diagnostic criteria.

swallow and aspiration
Repetitive swallowing to clear *
nasal secretions.

Patient points towards neck

as site for symptoms.

]
Oesophageal

Starts after a few seconds of
swallowing.

Associated with regurgitation
of undigested food.

Patient points towards supra-
sternal or retro-sternal area
as site for symptoms.

Structural/ Mechanical
obstruction

* Predominant symptoms related to
solids only
|

I |
Intermittent / Progressive
Non-progressive

2

Oesophageal philic Oesophageal Oesophageal
Ring or web oesophagitis Stricture cancer
+ Anemia « Asthma * Slow progression . Rapid progression
« Atopy J R_eﬂux symptoms Weight loss
* Food allergy * History of + Anemia
radiotherapy
+ Caustic ingestion
* Previous

intervention

Figure 1. Approeach to dysphaga
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Intermittent /
Non-progressive

0

Motility disorder

Predominant symptoms related to
liquids alone or to solids and liquids.
I
| |

Progressive

T = Achal

Scleroderma

spasm

* Non-cardiac chest *

pain

Regurgitation of * Systemic features

undigested food + Raynaud’s
* Weight loss phenomenon
* Retrosternal pain * Sclerodactyly
« Difficulty in

belching
* Halitosis



Dysphagia
|

|
Oropharyngeal Dysphagia

* Videofluoroscopy

]
Oesophageal Dysphagia

Y
s Appropristetefesralta ENT/ Any alarm_ symptoms or No Reflux es PPI trial
Neurology and/or SLT signs? symptoms?
Yes
No
Gastroscopy +/- Dysphagia
oesophageal biopsies unresolved

l

Cause identified

Dysphagia to solids alone

Normal

l

Barium swallow*

l

I

Missed structural pathologies

identified

|

Normal

Dysphagia to solids and liquids

——— Oesophageal Manometry

l

Oesophageal dysmotility

|

Normal

* Evaluation for functional
dysphagia

Figure 2. Selection of approprate invegigation.

ENT, ear, noseandthroat surgea; PPI, proton pump inhibitor; SLT, speech andlanguage thergpist.
*Barium swalow may be consderedealier in thealgorithm whengagroscopyis not possible and/or
wherestructural disordersrequire further scrutiny (prior surgery, radiotherayy, caugic injury, complex
stricture and soon).

VIIl. SPECIAL CASES

1- Achalasia(Figure3).

N
h

Dysphagiain causic ingestion(acute period) (Seethe Chapter Caust Ingestion)

Functional dysphajia:

Functional dysphaga is a dagnosis oexclusion afer muling out strudural, motility, or
inflammatory causes.

KeyDiagnosic Criteria (Rame IV Criteria):

Sensdbn of food stickng or passig almormally through the esophagus

Sympoms presentor atleast 3months

No strud¢uralabnamalities on endosqy, barum swallow, or CT s@n

Normal esophaga motility on highresoluion mananetry

Treatment:

H>O0 000 P o
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Lifestyleand DietaryModifi cations:
Eat slowly andchew food thorougly
Avoid dry, stcky, orhard foods
Drink water betweenbites
Avoid largemeals, caffeine, and alcohol
Pharnacaogic Therapy:
0 Proton Pump Inibitors (PPIs)
0 Tricyclic Antidepressants (TCA% low dose
o0 Avoid largemeals, caffeine, and acohol
Psychdogical andBehavioral Therapy:
Cogritive Behavioral Therapy (CBT) i Helpful for anxiety-driven dysphaig.

Post Stroke-related Dysphagia (See Chpter Strole).

Figure 3. Managenent options in gatients with achalasia.

IX. EVOLUTI ON AND PROGNOSIS

A

> Do P

Normally, the evolution and prognosisary throughundetying causes.

Dysphagain strokepaients nomalizes gradually from 3 weeks to approkmately 6

months orlonge.

Dysphada dueto achdasiaor mechanical obstrud¢ion may resolve with surgcal

intervention.
Dysphagda by foeign body conpletely recovers afer extraction.

Dysphaga worsens oveime, leading to aspietion pneimoniaand malnutrition.
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