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Etiologica- anatomopatologica
Polmoniti Interstiziali ed alveolo-interstiziali

Classificazione epidemiologica
Polmoniti Comunitarie
Polmoniti Nosocomiali

Atipica
Manovre e

strumezntazione
chirurgica

Personale
sanitario

Emolinfopatie,  terapie
immunosoppressorie

AIDS

Gram +
Pneumococco

altri Gram+/-
(Klebsiella pneum

Ps. aeruginosa,
H. influenzae)

Virus
Mycoplasma
Chlamydia
Legionella
Coxiella

Bordetella

Bacilli Gram -
Legionella

Staph.aureus

Virus (CMV) Miceti (P. jiroveci)
Legionella, Nocardie, TB

EPIDEMIOLOGIA delle POLMONITI
CAP                  HAP           IMMUNOCOMPROMESSO 

(VAP)

!

Tipica

Infiltrazione degli spazi interstiziali con scarsa partecipazione alveolare e
modesta compromissione della respirazione tranne nei casi in cui c’è un
grave impegno dell’interstizio polmonare

Clinica
• Paucità semeiologica polmonare rispetto Rx e clinica

• Reperti sintomatologici aspecifici (tosse, cefalea,

artromialgie, astenia)

• Laboratorio: Poco significativo: PCR normale o

aumentata, PCT poco significativa, LDH normale o

aumentato, emogasanalisi normale

• Rx torace:

1. accentuazione diffusa o circoscritta della trama

broncovascolare �a vetro smerigliato�
2. Accentuazione ilo-parailare con patecipazione

adenopatica

3. Aspetti �enfisematosi�

Evoluzione: dipende dallo stato immunitario

Caratteristiche
generali

Mycoplasma
pneumoniae

Chlamydia
pneumoniae e 
psittaci/trach

omatis

Coxiella
burneti

Legionella
pneumophila

Trasmissione Interumana Interumana e 
animale

Animale Ambientale

Clinica Manifestaz. 
respiratorie
Polmonite 

Manifestaz. 
respiratorie
Polmonite 

Manifestaz. 
respiratorie
Polmonite 

Manifestaz. 
respiratorie
Polmonite 

Manifestazioni 
extrapolmonari

Si Si Si Si

Diagnosi Sierologia Sierologia Sierologia Sierologia
Antigene 
urinario, PCR

Terapia Tetracicline
Macrolidi

Chinolonici

Macrolidi,
tetracicline
Chinolonici

Macrolidi,
tetracicline
Chinolonici

Macrolidi,
tetracicline
Chinolonici

VIRUS
Trasmissione: interumana

Clinica: bronchite/polmonite 
Diagnosi: sierologia, tecniche molecolari 

Terapia: sintomatica 

u Mollicutes (Mycoplasmatacee)
u Assenza di parete cellulare, solo 

membrana lipoproteica, resistenza alle b-
lattamine)

u Dimensioni similvirali, filtrabilità, 
pleiomorfismo 

u Crescita lenta su coltura (siero, terreni    
sintetici) in CO2

q M. Pneumoniae, malattie respiratorie
q U. urealyticum e M. hominis, uretriti e 

malattie uro-genitali
q Altri mycoplasmi (incognitus,

penetrans, pirum, penetrans, salivarium)

Mycoplasma

o 14-21 giorni
o Trasmissione: 

“pfludge”
o Ragazzi e giovani 

adulti
o Epidemie ogni 2-6 

anni (adenovirus)

o Primavera, autunno
o Comunità chiuse

NECROSI CELLULARE

> Infiltrato segmentario 
monolaterale

Polmonite, faringotonsillite, tracheobronchite, 
otite

Complicanze non polmonari polmonite 
Mycoplasma

• Anemia emolitica da �agglutinine a frigore�
(50%)

• Rash cutaneo (25%)

• Complicanze neurologiche (10%)

• Epatite, Miocardite, Sd di Stevens-Johnson, Sd
Reiter

Guillain Barrè, 
encefaliti meningiti
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Persistence (3-4 mo) 
RX abnormalities

Chlamydiae 

Figure 11.24a

Life Cycle of Chlamydia

Contini C, 2011

SIEROPREVALENZA DI ANTICORPI (MIF) ANTI-C. 
PNEUMONIAE (POPOLAZIONE MISTA DI SEATTLE) 

• Evidenza sierologica già 
in età scolare

• Incremento titolo dai 5 ai 
14 anni e dopo i 20 anni

• A 20 anni circa il 50% 
delle persone ha anticorpi 
specifici

• La sieroprevalenza incre-
menta oltre i 50 anni

• > 75% negli anziani 0
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Artrite, esantema

Interpretazione sierologia

Test

Risultati

Interpretazione

Conferma con 
coppie di sieri

Infezione primaria
acuta

IgM pos
IgG neg o pos
IgA neg o pos

Esposizione passata

al patogeno
(alti titoli ->

acuta)

IgM neg
IgG pos
IgA neg

IgG - uguali
IgA -diminuite

Recente pregressa
IgG, IgA - uguali

Persistente
Follow up

IgG o IgA o IgG&IgA
Re-infezione

Reinfezione o 
Recente infez. 

pregressa

IgM neg
IgG pos
IgA pos

Nessun cambiamento
Negativo

Non infetto o
pre-sieroconversione

IgM neg
IgG neg
IgA neg

Risultati di 
IgM, IgG, IgA

Aumento

….The gold standard…should include the

detection of organism or its genome

Chlamydia pneumoniae
A New Bug That's Full of Surprises
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Da Leinonen, Lancet Infect Dis, 2004, modificato

Smoking
Reinfections

Other infections

NUMBER OF ASSOCIATIONS DESCRIBED PER INFECTIOUS 
AGENT

Orsskog S et al, PLOS One, 2013

agents and chronic conditions of the respiratory system. Ninety-
one associations described in the studies in our systematic study
linked infectious agents to 12 chronic conditions of the respiratory
system (i.e., on average 7?6 associations per chronic condition
described, Figure 6). For all associations between infectious agents
and chronic conditions of the respiratory system, there were five
publications or less identified. For the majority of associations
(74%), there was only one publication identified, while the other
associations were supported by more than one study. It should be
noted that for RSV and rhinovirus, negative associations were
reported.

Seven SRs, zero RCTs, four prospective cohort studies, three
retrospective cohort studies, and seven case-control studies were
included. In 46% of the associations, at least one systematic review
or prospective cohort study was identified, in the remaining
associations, retrospective cohort studies or case-control studies
(NHRMC evidence level III) described the associations.

The number of Hill’s criteria and Koch’s postulates were
generally fulfilled to a similar extent. Koch’s second postulate
(isolated from diseased material) was most frequently fulfilled.
Only one of Koch’s postulates was fulfilled in 24% of all
associations.

The following four associations were defined as less established
and in need of further research when the three methods where
combined; Entamoeba coli or Giardia intestinalis and chronic allergic
rhinis, rhinovirus or RSV and asthma, and Candida krusei and
chronic rhinosinusitis.

Circulatory system. Twenty-eight studies were identified
that described associations between infectious agents and chronic
conditions of the circulatory system. There were 37 associations
described that linked viruses, bacteria, and parasites to 14 chronic
conditions of the circulatory system (i.e., 2?6 associations per
chronic condition described, Figure 7). Apart from the associations
between C. pneumoniae and coronary heart disease or atheroscle-
rosis and T. cruzi and cardiomyopathy or heart failure, where nine
and ten publications were identified, respectively, there were one
to three publications describing each of the associations between
the infectious agents and chronic conditions of the circulatory
system. It should be noted that a negative association was reported
in one study for the associations between both C. pneumoniae and
cytomegalovirus (CMV) and coronary heart disease.

Six SRs, one RCT, eight prospective cohort studies, four
retrospective cohort studies, and nine case-control studies were
included. In 44% of the associations, systematic reviews or
prospective cohort studies were identified; 50% of the associations
were described in retrospective cohort studies and the study
describing the negative association between CMV and coronary
heart disease was a case-control study.

Hill’s sixth criterion (temporality) was most frequently fulfilled.
One to three of Hill’s criteria were fulfilled in all but three
associations; CMV and coronary heart disease and HBV or HCV
and myocardial fibrosis. At least two of Koch’s postulates were
fulfilled in four associations only (25%); in the remaining
associations (75%), zero or one of Koch’s postulates was fulfilled.

Figure 3. Number of associations described per infectious agent (year 2001–2010). There were 75 infectious agents identified in this study.
At least five associations to one or more disease areas were identified for each of the infectious agents displayed. The number of associations per
infectious agent was disaggregated into disease areas based on the highest hierarchy level in the ICD-10, and is displayed above the bars. The
infectious agents for which the highest numbers of associations were described were HIV, HCV, Helicobacter spp., HBV, and C. pneumoniae. Generally,
viruses tended to be associated with a high number of disease areas, followed by bacteria, parasites, and fungi.
doi:10.1371/journal.pone.0068861.g003

Infectious Aetiology of Chronic Conditions

PLOS ONE | www.plosone.org 6 July 2013 | Volume 8 | Issue 7 | e68861

Cryptic state -“hibernation”

Tissue damage

HSPs

Chronic Infection
Recurrences

Reinfections (?)  

Clinical Persistence

C. pneumoniae

Disseminazione
Targets multipli

Infezione
Persistente

Brain

Copyright © 2010 Pearson Education, Inc.

MAIN PATHOLOGICAL CONSEQUENCES POTENTIALLY 
ATTRIBUTABLE TO C. PNEUMONIAE 

Atypical Cap
CAD-STROKE

Atherosclerosis Neurodegeneration

Ocular and Cutaneous Lymphoma

Obesity, Diabetes

Reactive Arthritis (ReA)

SM, AD

Lung cancer

Respiratory
diseases

Cardiovascular
diseases

Neurological
disorders

Others

Common cold Carditides Headache Lung cancer
Persistent cough Vasculitides Encephalitis Non-Hodgkin 

lymphoma
Pharyngitis Cardiomyopathy Guillain-Barre 

syndrome
Szezary�s 
syndrome

Sinusitis Hypertonia Multiple sclerosis 
(MS)

Erythema 
nodosum

Otitis media CHD Alzheimer�s disease Reactive arthritis 
(ReA)

Pneumonia AMI AIDS Dementia Sweet�s 
syndrome

Bronchitis Stroke Conjunctivitis
COPD TIA Iritis
Sarcoidosis Uveitis
Asthma

C. pneumoniae injury as contributory factor
in the pathogenesis of atherosclerosis

Watson C et al, 2008

C. Trachomatis
stesso ciclo biologico

ma altre patologie

Polmonite da C. trachomatis

Trachoma is the world's leading
cause of blindness.
More than 150 million people,
Most are children
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NATURAL HISTORY AND SEQUELAE OF CHLAMYDIA TRACHOMATIS
INFECTION IN NON-PREGNANT WOMEN  

 
 
 
Guidance on chlamydia control in Europe – 2015  SCIENTIFIC ADVICE 
 

 
 

6 
 
 
 

Figure 3. Natural history and sequelae of chlamydia infection in non-pregnant women 

 

Length of arrows is not proportional to time. Pale blue arrows point from conditions that can resolve spontaneously or with 
treatment. The double-headed pale arrow from Resolution to Chlamydia Infection indicates that reinfection can occur after 
spontaneous clearance or treatment. 

Source: Reproduced from Chlamydia control in Europe – literature review [1] 

Mathematical modelling studies have been used to estimate the risks of progression because of the challenges of 
studying this in vivo. These have estimated risks of PID (10–15% after one year) and TFI (1% in lifetime) that are 
lower than estimates used in some studies of the clinical and cost-effectiveness of chlamydia control 
interventions [1]. 

There is growing evidence that repeated chlamydia infections increase the risk of reproductive tract complications 
in women. It is not yet known if this is due to an increase in the cumulative time individuals with repeated infection 
have been exposed to chlamydia or whether each subsequent infection carries a higher probability of progression 
to complications [19]. The timing of tubal damage following chlamydia infection has not been determined therefore 
it is not possible to estimate the most effective interval for repeat chlamydia testing [1].  

Since the late 1990s there have been stable or declining rates of pelvic inflammatory disease, ectopic pregnancy 
and infertility in high income countries [1]. It is difficult to determine the contribution of population-based 
chlamydia control interventions to these trends because there have been several other major changes over the 
same period including changes in lifestyle through the provision of widespread health promotion advice and 
especially improved reproductive health services [1,20].  

Impact on population health and financial cost of chlamydia 
and its complications  
The WHO Global Burden of Disease estimated 9 000 deaths from chlamydia in 2004 globally. All were in women 
and all occurred outside of the WHO European Region (89% in the South-East Asia Region and 11% in the Eastern 
Mediterranean Region) [21]. Also for 2004, chlamydia was estimated to have been responsible for 0.2% of the 
global burden of disability-adjusted life years (DALYs), equal to 3.7 million DALYs lost (91% in women); 6.3% of 
which were estimated to have occurred in Europe, corresponding to 0.2 million DALYs lost (both sexes) [21]. In the 
WHO European Region, chlamydia ranked slightly below tuberculosis, with 1.7 million DALYs lost, and HIV/AIDS, 
with 1.2 million DALYs lost. However, chlamydia had a higher disease burden than other sexually transmitted 
infections like gonorrhoea and syphilis, with 0.1 and 0.02 million DALYs lost, respectively.  

Accurate estimation of the cost-effectiveness of chlamydia control interventions requires the combination of 
detailed information about the epidemiology and natural history of chlamydia and its complications (including the 
contribution of chlamydia to complications and the risk of a progressing infection), the clinical effectiveness of 
interventions (to prevent both complications and transmission), the financial costs of interventions, and the impact 
of chlamydia and its complications on quality of life. Due to uncertainties in all of these parameters, it is difficult to 
produce a robust economic evaluation of chlamydia control interventions [22].  

RESOLUTION

MUCOPURULEN
T CERVICITIS HIV

Cancer, HIV

PSITTACOSI-ORNITOSI
C. psittaci

Trasmissione: respiratoria (Uccelli domestici, piccioni,
pappagalli, canarini, ecc)

Complicanze: miocarditi, tromboflebiti, meningo-encefaliti,
tiroiditi, compromissione epatica e renale

Coxiella burneti

Trasmissione: Respiratoria (polveri da animali di stalla)
Alimentare (latte non pastorizzato, carne cruda)
Transcutanea (pelli, lana, incidenti di laboratorio)
Morso da zecche infette

Gruppi a rischio
Addetti al macello (compresi ispettori 
delle carni e gli addetti alla 
manutenzione;

Personale veterinario
Trasportatori di animali;
Personale di laboratorio che sono 
coinvolti nella cultura di C. burnetii

Lavoratori agricoli e Tosatori lana

Profilassi: controllo animali da allevamento, vaccinare il 
bestiame, pasteurizzare il latte, isolamento dell�uomo malato.

Chlamydia, Coxiella burnetii
Mycoplasma pneumoniae

Virus, miceti

Isolamento (raro)
Sierologia

ricerca sieroconversione 
su doppio campione

PCR

RX
TAC

Linfocitosi
Indici flogosi

emogasanalisi

TERAPIA

Terapia polmoniti atipiche

Macrolidi

Claritromicina, Azitromicina

Tetracicline 

Doxiciclina

Chinolonici

Ciprofloxacina, Levofloxacina

Filadelfia, 1976: 200 casi, 29 morti (avavano presenziato ad una
conferenza nel Belview Stratford Hotel). Il patogeno fu identificato 
e chiamato �Legionella Pneumophila�

Legionellosi
Etiologica- anatomopatologica

Polmoniti Alveolari
Polmoniti Interstiziali

Classificazione epidemiologica
Polmoniti Comunitarie
Polmoniti Nosocomiali

Polmonite dell�ospite immunocompromesso

• 40 specie descritte
• 12 coinvolte in malattie umane

• 90% delle malattie umane sono
causate dalla “Legionella 
Pneumophila”

• esistono 18 sierogruppi di L.

• la maggior parte delle malattie sono
causate dal sierogruppo 1

• nel sierogruppo 1 sono presenti 5 
sottogruppi di L.

• Altre (L.micdadei, bozemanii, 
dumoffii)

Etiologia
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Legionella Pneumophila

• Batteri intracellulari Gram-
• Aerobi con flagelli polari

• Muller-Hinton+Hb
• Crescono lentamente in agar 

cioccolato
• Non noti i fattori di 

patogenicità
• Non producono tossine

- �habitat� ottimale: acqua da 25 a 55 �C
- doccie, piscine, torri di raffreddamento
– umidificatori dei respiratori
– nebulizzatori
– strumenti per O2 terapia….
– Importanza delle condizioni 
– predisponenti  e età

Malattia dei Legionari �nosocomiale�
• FATTORI di rischio
• anestesia generale
• Intubazione
• Steroidi 

Stagionalità
fonte: CDC, USA 1987 - 2000

n° casi

0

50

100

150

200

250

300

350

gen feb mar apr mag gi u l ug ago set ot t nov di c

L. pneumophila

Febbre di Pontiac

Malattia dei Legionari

Febbre di Pontiac

• incubazione 24 - 48 ore
• risoluzione spontanea 2-5 gg

RX torace negativo

Sintomi simil-influenzali

– malessere generale
– febbre
– tosse
– diarrea ….

Legionellosi

In U.S.A: oltre 25.000 casi/anno di cui il 95% non
diagnosticato

Fattori di rischio: età avanzata, fumo di tabacco, BPCO,
insufficienza renale + emodialisi, situazioni di
immunodepressione (neoplasie, forme ematologiche
maligne, diabete, uso di steroidi o trapianti d�organo)
Mortalità: 10-13%; 30% nei casi con grave insufficienza
respiratoria

• Incidenza: 4,3/casi 1.000.000/anno
• Incubazione 5 - 6 giorni
• Clinica: polmonite con esordio brusco, mono o bilaterale, 

dolore toracico, cefalea, tosse secca, tachipnea
• Rx torace: forme lobari, interstiziali, altro

MANIFESTAZIONI EXTRAPOLMONARI (COMPLICANZE)
o Neurologiche (confusione, ottundimento del sensorio)
o Gastrointestinali (nausea, vomito, diarrea, melena)
o Renali (   creatininemia; proteinuria, ematuria, cilindruria, 

ecc) 
o Epatiche (    aumento transaminasi, bilirubina, ecc)

Laboratorio: Iposodiemia, Ipofosfatemia ,       PCR, PCT

Diagnosi

“suspected in middle aged to older men who smoke and drink”

Metodo     Specificità 
    (%) 

     Sensibilità 
    (%) 

 
Coltura 

 
    99,9*-100 

 
    80 

Evidenza dell’Antigene Urinario             95-99     80-95 
Sierologia: aumento del titolo anticorpale             96-99     70-80 
Sierologia: titolo unico§              50-80     70-80 
Evidenza del microrganismo con IF  
PCR 

            96-99 
              98 

    25-75 
99 

 
* Limitazione dovuta alla possibilità di contaminazione esterna dei campioni. 
§ Titolo = 256 in siero singolo. Un titolo di 128 in siero singolo in paziente 

con polmonite è considerato presuntivo di infezione. 
F   Metodo utile per Legionella pneumophila sierogruppo 1. 
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Chlamydia, Coxiella burnetii
Mycoplasma pneumoniae
Legionella pneumophila

Virus, Miceti 

Isolamento (raro)
Sierologia, Ag urinario

ricerca sieroconversione 
su doppio campione

PCR/Rt-PCR

RX
TAC

Linfocitosi
Indici flogosi

emogasanalisi

TERAPIA

• Macrolidi (1a scelta.)
• Fluorochinolonici (1a sc.)
• Rifampicina (1- 2a sc.)
• Tetraciclina (2a sc.)
• Cotrimossazolo (2a sc.)
• Imipenem (2a sc.)

• Aminosidi
• Glicopeptidi
• Penicilline
• Cefalosporine

Sensibilità Resistenza

Polmoniti interstiziali 

Mycoplasma

Chlamydia pneumoniae

Chlamydia psittaci

Chlamydia trachomatis

Coxiella burneti (Febbre 

Q)

Legionella pneumophila

Francisella tularensis

• Orthomixovirus

• Co-Av (SARS)

• MERS (New CoAV)

• H5N1 (influenza aviaria)

• H1N1 (influenza suina)

• Morbillo

• VZV

• Coxsackie A

• Adenovirus

• Virus influenzale

• Parainfluenza (1, 3)

INFLUENZA

                        ORTHOMIXOVIRUS 
 
 
- Virioni di 100-200 nm di diametro di forma sferica 
- Simmetria elicoidale 
- Pericapside lipidico con proiezioni 
 
 
             80%                                20% 
 HA  emoagglutinina               NA  neuroaminidasi 
 
 

Recettività

Uomo
Suino, cavallo
Polli, tacchini, 

anatre, quaglie, 
oche, 

volatili marini
Anfibi, Cetacei

Focidi

Orthomixovirus

Resiste a bassa T�
+4 - 8�C
- 20�C
- 80�C

Sensibile
a T� ambiente 

al calore  (56�C per 30�)
a PH acido

a solventi dei lipidi
a disinfettanti

Adsorbimento (HA)
Penetrazione (NA)

Necrosi cellule ciliate
Risposta immunitaria (anti-HA-NA)

How Virus Attack Host Cells

2016-17 A/H3N2
Tea 15 e 20 mila morti

Ottobre 2018
Isolamento di A/H3N2 in una 
27enne di Parma
Al 31 Ottobre=71.000

ITALIA 
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La presente nota viene inviata esclusivamente via mail ed è pubblicata sul sito www.salute.gov.it 
http://www.salute.gov.it/portale/temi/p2_6.jsp?lingua=italiano&id=813&area=Malattie infettive&menu=vuoto  

2 

 
Nelle zone temperate dell'emisfero australe, l'attività influenzale nel complesso sembra diminuire, anche se la 
percentuale di positività per influenza rimane elevata in Sud Africa. In Australia e Nuova Zelanda, l'attività 
influenzale è rimasta a livelli bassi e persino al di sotto della soglia stagionale durante l'intera stagione. In alcuni 
paesi del Sud e Sud-Est asiatico è stato rilevato un incremento delle segnalazioni di influenza. Nella zona temperata 
dell'emisfero settentrionale l'attività influenzale è rimasta a livelli interstagionali. In tutto il mondo, i virus 
dell'influenza stagionale del sottotipo A rappresentano la maggior parte delle segnalazioni.  
 
I Centri Nazionali per l’Influenza (NICs) e altri laboratori nazionali per l'influenza di 95 paesi, aree o territori 
hanno comunicato i dati a FluNet per il periodo dal 17 settembre 2018 al 30 settembre 2018 (dati al 12/10/2018, 
03:45:5 UTC). I laboratori GISRS dell'OMS hanno testato più di 58.772 campioni durante questo periodo. 2.124 
sono risultati positivi per i virus influenzali, di cui 1.789 (84.2%) sono stati tipizzati come virus dell'influenza 
stagionale A e 335 (15.8%), come virus dell'influenza B. Dei sottotipi dell’influenza stagionale A, 1.051 (74%) 
erano di influenza A (H1N1) pdm09 e 369 (26%) di influenza A (H3N2). Dei virus B caratterizzati, 51 (49%) 
appartengono al lineaggio B - Yamagata e 53 (51%) al lineaggio B - Victoria. 
 
Dal 24 al 26 settembre 2018 ad Atlanta, Stati Uniti d'America, si è tenuta la riunione di consultazione e 
informazione dell'OMS sulla composizione dei vaccini dell'influenza da utilizzare nella stagione influenzale 
dell'emisfero australe nel 2019. È stato raccomandato che i vaccini trivalenti contengano: un antigene analogo al 
ceppo tipo A/Michigan/45/2015 (H1N1)pdm09; un antigene analogo al ceppo tipo A/Switzerland/8060/2017 
(H3N2); e un antigene analogo al ceppo tipo B/Colorado/06/2017- (B/Victoria/2/87). È stato inoltre raccomandato 
che i vaccini quadrivalenti contenenti due virus dell'influenza B contengano i tre virus di cui sopra e un virus di tipo 
B/Phuket/3073/2013 (ligeaggio B/Yamagata/16/88).  
La raccomandazione per il vaccino per la stagione influenzale 2019 dell'emisfero australe può essere consultata al 
seguente link: 
http://www.who.int/influenza/vaccines/virus/recommendations/2019_south/en/  
Versione integrale dell’aggiornamento 326: 
http://www.who.int/influenza/surveillance_monitoring/updates/2018_10_15_surveillance_update_326.pdf?ua=1   
Scheda informativa sull'influenza: 
http://www.who.int/en/news-room/fact-sheets/detail/influenza-(seasonal)   
Aggiornamenti sull'influenza stagionale: 
http://www.who.int/influenza/surveillance_monitoring/updates/GIP_surveillance_summary_reviews_archives/en/  
Per gli aggiornamenti regionali dell’influenza consultare i seguenti link:  
https://www.paho.org/hq/index.php?option=com_content&view=article&id=3352:influenza-situation-report&Itemid=2469&lang=en  
http://flunewseurope.org/   
http://www.wpro.who.int/emerging_diseases/Influenza/en/  
Link collegati:  
http://www.who.int/influenza/human_animal_interface/en/ 
http://www.who.int/csr/don/en/ 
Fonte dei dati 
Il Programma Globale Influenza monitora l'attività influenzale in tutto il mondo e pubblica un aggiornamento ogni due 
settimane. Gli aggiornamenti si basano su fonti di dati epidemiologici e virologici disponibili che includono il sistema 

Virus Influenzali
Virus di tipo A: circolano nell�uomo e in altre specie 

animali. Suddivisi in sottotipi in base alle proteine HA (16 
sottotipi) e NA (9 sottotipi).
Possibili antigenic drift - antigenic shift

Virus di tipo B: presenti solo nell�uomo, nonesistono 
sottotipi. Possibile antigenic drift

Virus di tipo C: presente nell�uomo,nel cane, nel suino, non 
esistono sottotipi (infezione asintomatica o simile al 
raffreddore). Non è responsabile di epidemie.

Variazioni antigeniche dei virus
Influenzali

Deriva antigenica (�antigenic drifts�)
Sono piccole modificazioni (puntiformi)
del genoma virale, più frequenti in HA
che in NA, che generano CEPPI
differenti di virus influenzale.
Avvengono sia per il tipo A (max) che
per tipo B.

Variazioni antigeniche dei virus
Influenzali 

Spostamento antigenico (�antigenic shifts�)
Sono modificazioni maggiori del genoma
virale, che danno origine a SOTTOTIPI di
virus influenzali completamente differenti da
quelli circolanti in precedenza. Avvengono
solo per il virus influenzale di tipo A e
riguardano i geni per l�antigene HA o per
l�antigene NA.

1918-19, �Spagnola� [influenzaA(H1N1)], provocò il più alto
numero di morti per influenza: 20-50 milioni di persone nel mondo,
per più del 50% adulti giovani e in salute.
Fonte: Possibile emergenza da ospite suino o aviario di un virus
mutante H1N1
Origine geografica: sconosciuta

1957-58, �Asiatica � [influenza A(H2N2)], circa 70.000 morti solo negli
USA.
Fonte:Possibile co-infezione di un ospite animale con Virus umano
H1N1 e virus aviario H2N2
Origine geografica: Cina

1968-69, �Hong Kong � [influenza A(H3N2)], provocò circa 34.000
morti negli USA. Il virus A(H3N2) circola ancora oggi.
Fonte:Alta probabilità di co-infezione di un ospite animale con Virus
umano H2N2 e virus aviario H3N sconosciuto
Origine geografica: Cina

I Grandi Shifts Antigenici del “Passato” Pandemie influenzali

H7
H5

H9*

1980

1997
Nuove influenze aviarie

1996 2002

1999

2003

1955 1965 1975 1985 1995 2005

H1N1
H2N2

1889
Influenza 
Russa
H2N2

H2N2

1957
Influenza 
Asiatica
H2N2
AVIARIA 
+ SUINA

H3N2

1968
Influenza
Hong Kong
H3N2
Um+aviaria

H3N8

1900
Vecchia 
influenza Hong 
Kong H3N8

1918
Influenza 
Spagnola
H1N1

SOLO 
AVIARIA

1915 1925 1955 1965 1975 1985 1995 20051895 1905 2010 2015

2009
Nuova
influenza
H1N1v

H1N1v

R e p ro d u c e d  a n d  a d a p te d  (2 0 0 9 )  w ith  p e rm is s io n o f D r  M a s a to  T a s h iro ,  D ire c to r ,  C e n te r  fo r  In f lu e n z a  V iru s  R e s e a rc h , 

N a t io n a l In s t i tu te  o f  In fe c t io u s  D is e a s e s  (N IID ) ,  J a p a n . 
Diapo animata: Premere barra spaziatrice

H1N1

Spagnola 1918

Solo Aviaria Emergency hospital, Camp Funston, Kansas 1918 
Courtesy of National M useum  of Health and M edicine

SPAGNOLA

Agosto 1918: 100.000 morti alla settimana

Ottobre 1919: scomparsa della malattia

In totale 20.000.000 di morti in 18 mesi

Letalità 2.5% (altre epidemie 0.1%)
Ruolo importante delle sovrainfezioni
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INFLUENZA STAGIONALE 

1.I ceppi virali stagionali sono in 
parte già �conosciuti‟ al sistema 
immunitario 
2.Sintomi: febbre, tosse, dolori 
articolari. Talvolta in soggetti a 
rischio possono insorgere 
complicanze che in gravi casi 
portano al decesso (es. 
polmonite). 
3.La vaccinazione viene condotta 
all‟inizio della stagione 
influenzale sulla base di ceppi 
isolati e individuati in anticipo
4.Mortalita‟ relativamente bassa. 

INFLUENZA PANDEMICA

1.Ceppo virale totalmente 
nuovo, nessuna o minima 
protezione  immunitaria
2.Possibile ilcoinvolgimento 
multiorgano, complicazioni 
rapide e gravi, alta mortalità. 
3.Data la natura del nuovo 
ceppo virale, il vaccino non è 
disponibile in coincidenza 
dell�inizio della pandemia. 
4.La mortalità è dipendente 
dalle caratteristiche 
patogenetche del ceppo 
emergente.

SARS….2003
Dal sud della Cina si diffonde  in 8 mesi in 29 paesi nei 5 continenti, 

principalmente per via aerea. 
circa 9.000 casi e 916 morti!

L’enorme  crescita 
commerciale della Cina e la 
globalizzazione, hanno 
facilitato il movimento di 
agenti patogeni in tutto il 
mondo assieme a merci e 
persone

Istituto di Malattie Infettive  
Università di Ferrara

Febbre > 38°C, con  brivido, cefalea
Dolori muscolari e malessere 
generalizzato
Lieve affanno
Diarrea (10-20% dei casi)

Dopo circa 2-7 giorni 
dall’infezione
Tosse secca
Dispnea 
Ipossia 

SARS �aspetto diffuso�

SARS, aspetto nodulare

Diagnosi

Isolamento, VERO cells
PCR e real-time PCR

Sierologia (ELISA IGG and/or IGM, IFA)

Terapia
Ribavirina

(Antibiotici ampio spettro)

DEFINIZIONE DI CASO SOSPETTO
UNA PERSONA CHE PRESENTI UNA STORIA DI:
- FEBBRE SUPERIORE A 38�C;
- UNO O PIU�SINTOMI RESPIRATORI, COME TOSSE, RESPIRO
BREVE ED AFFANNOSO;
-PROVENIENZA DA ZONE “SOSPETTE”

DEFINIZIONE DI CASO PROBABILE

- UN CASO SOSPETTO CON RADIOGRAFIA DEL TORACE
INDICATIVA DI POLMONITE O DIARDS;

- UNA PERSONA CON MALATTIA RESPIRATORIA NON
SPIEGATA, CON ESITO LETALE, CON ESAME AUTOPTICO
CHE DIMOSTRI UNA PATOLOGIA DA ARDS SENZA CAUSE
IDENTIFICABILI.

Ø 40 voli studiati per eventuali passeggeri Co-Av infetti. 
Ø 5/40 voli associati a probabile trasmissione in 37 passeggeri.
Ø maggior parte dei passeggeri seduti entro le cinque file dal 

Caso Indice.
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background

 

The severe acute respiratory syndrome (SARS) spread rapidly around the world, largely
because persons infected with the SARS-associated coronavirus (SARS-CoV) traveled on
aircraft to distant cities. Although many infected persons traveled on commercial air-
craft, the risk, if any, of in-flight transmission is unknown.

 

methods

 

We attempted to interview passengers and crew members at least 10 days after they had
taken one of three flights that transported a patient or patients with SARS. All index pa-
tients met the criteria of the World Health Organization for a probable case of SARS,
and index or secondary cases were confirmed to be positive for SARS-CoV on reverse-
transcriptase polymerase chain reaction or serologic testing.

 

results

 

After one flight carrying a symptomatic person and 119 other persons, laboratory-con-
firmed SARS developed in 16 persons, 2 others were given diagnoses of probable SARS,
and 4 were reported to have SARS but could not be interviewed. Among the 22 persons
with illness, the mean time from the flight to the onset of symptoms was four days
(range, two to eight), and there were no recognized exposures to patients with SARS
before or after the flight. Illness in passengers was related to the physical proximity to
the index patient, with illness reported in 8 of the 23 persons who were seated in the three
rows in front of the index patient, as compared with 10 of the 88 persons who were
seated elsewhere (relative risk, 3.1; 95 percent confidence interval, 1.4 to 6.9). In con-
trast, another flight carrying four symptomatic persons resulted in transmission to at
most one other person, and no illness was documented in passengers on the flight that
carried a person who had presymptomatic SARS.

 

conclusions

 

Transmission of SARS may occur on an aircraft when infected persons fly during the
symptomatic phase of illness. Measures to reduce the risk of transmission are warranted.

abstract

The New England Journal of Medicine 
Downloaded from nejm.org on February 12, 2017. For personal use only. No other uses without permission. 
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flight; three were confirmed to be seropositive, and
one of the three was also positive on RT-PCR.

Interviews of passengers were conducted a me-
dian of 11 days (range, 6 to 11) after the flight. Of
the 166 persons interviewed (67 percent), 1 report-
ed fever and respiratory symptoms but never had a
chest radiograph obtained and was not reported as
having a probable case of SARS (Table 1). He has
since fully recovered without hospitalization. Rou-
tine surveillance did not result in the detection of any
additional cases among the remaining 33 percent of
the passengers and crew members.

We believe that the most plausible explanation for
the development of SARS in the passengers and crew
members on Flight 2 is that they were infected while
on board the aircraft, although other explanations
are possible. As might be expected of a flight carry-
ing patients with SARS, Flight 2 was traveling from
a SARS-affected area (Hong Kong) to a destination
that would later be identified as a SARS-affected area
(Beijing). Therefore, it is possible that the passen-
gers in whom SARS developed were infected before
or after the flight. However, the clustering of the
dates of onset of illness around four days after the
flight is in keeping with the expected incubation pe-
riod for SARS

 

11,12

 

 and points to the day of the flight
as a likely time of transmission. Furthermore, we
identified no alternative exposures before or after

the flight through our interviews with the ill passen-
gers. One ill person, who was part of a tour that trav-
eled together, had an onset of illness eight days after
the flight, an interval that might have been attribut-
able to secondary spread from another member of
the tour group.

The observation that the passengers who became
infected were clustered in the few rows directly in
front of or behind the ill passenger, rather than be-
ing randomly distributed throughout the aircraft, is
consistent with the pattern described in other cases
in which a respiratory pathogen was transmitted on
board an aircraft

 

13

 

 and lends further plausibility to
the theory that transmission occurred during the
flight. The risk to passengers was greatest if they
were seated in the same row as the index patient or
within three rows in front of him. The greater con-
centration of persons who became infected in front
of the index patient than behind him may point to
the role of coughing in transmission, causing a com-
bination of aerosol and small-droplet spread.

Large-droplet spread is often believed to occur
within 36 in. of a patient,

 

14

 

 and this cutoff has been
used to define exposure to SARS in other investiga-
tions.

 

15

 

 However, the distance covered by three
economy-class rows on a Boeing 737-300 is 2.3 m
(90 in.). On this aircraft, 90 percent of the persons
who became ill were seated more than 36 in. away
from the index patient, so airborne, small-particle,
or other remote transmission may be more straight-
forward explanations for the observed distribution

discussion

 

Figure 2. Schematic Diagram of the Boeing 737-300 Aircraft on Flight 2 from Hong Kong to Beijing.

 

Two flight attendants and two Chinese officials also reportedly had illness that met the WHO criteria for a probable case 
of SARS. The flight attendants are shown here as members of the crew. The seat locations of the two Chinese officials are 
unknown, and they are not included in the diagram.

22
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E
F
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Empty seatProbable case of SARS

No illness (person interviewed) Index patient

Crew memberNo illness (person not interviewed)
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SCHEMATIC DIAGRAM OF THE BOEING 737-300 AIRCRAFT ON FLIGHT 2 
(3 HOURS) FROM HONG KONG TO BEIJING.

The flight was 88 percent full, and the index patient sat in 14°seat 

,,

1. Airborne transmission rather than direct contact spread

2. Malfunctioning cabin filtration system

3. Passengers infected before or after the flight .

22/37 PEOPLE CONTRACTED SARS AFTER AIR TRAVEL
Gupta et a, 2011

droplets from multiple exhalations. Therefore, the
CFD simulation of a single-cough exhalation was
carried out for 4 min of time. Based on the droplet
distribution obtained from the 4 min of CFD simula-
tion and the perfectly mixed conditions, the distribu-
tion of the droplets was calculated for a realistic flight
duration. Then, using the method of superposition, the
droplet distribution was calculated for a multiple-
coughing exhalation case. As not all of the exhaled
droplets may contain infectious agents, we first need to
characterize the amount of infectious agent dose
present in the exhaled droplets.
The infectious agent dose could be represented as

the tissue culture infectious dose (TCID50), colony-
forming unit (cfu), virus RNA particle, or quanta
(Wells, 1955). There are a few studies that quantified
the dose exhaled for some of the airborne infectious
diseases. Alford et al. (1966) quantified the dose
exhaled by influenza patients in terms of TCID50.
Yeager et al. (1967) measured the amount of cfu in
patients with TB. Recently, Fabian et al. (2009) and
Milton et al. (2010) conducted controlled experiments
and quantified the amount of influenza virus RNA
particles exhaled from the breathing and coughing of
influenza-infected people. The dose exhaled during
various epidemics was also calculated in terms of
quanta (Qian et al., 2009 and Rudnick and Milton,
2003). Quanta is a term defined by Wells, 1955, that
indicates that if a person inhales one quanta, the
probability of his getting infected is 1 ) 1/e.
Any of these quantities can be used to define the

amount of dose exhaled; then, the dose inhaled can be
calculated using equation (1) (Gupta et al., 2011b).

diðtÞ ¼
X

In fdexaðt$ t0Þp iðtÞciðtÞDt ð1Þ

where d i(t) is the infectious agent dose inhaled by the
ith passenger until time t, In f is the inhalability
(Millage et al., 2010), dex is the infectious agent dose
exhaled by the index passenger, and a is the viability
of the infectious agent, that is, the fraction of total
infectious agents that are active at time t. This is
generally defined with reference to the time the
infectious agents are exhaled, t0; therefore, it is a
function of t ) t0. The pi is the rate of inhalation
(volume/time) for the ith passenger and is zero
during exhalation (Gupta et al., 2010) and the ci is
the fractional concentration of expiratory droplets in
the vicinity of the ith passenger. The fractional
concentration of droplets in the vicinity of the ith
passenger was obtained by dividing the average

(a)

(b)

Fig. 1 Visualization of exhaled jet from the (a) coughing (Gupta
et al., 2009) and (b) breathing (Gupta et al., 2010) of a human
subject

t = 0.5s
df = 1

t = 10s
df = 1

t = 20s
df = 0.74

t = 60s
df = 0.48

t = 5s
df = 1

t = 15s
df = 0.75

t = 30s
df = 0.70

t = 180s
df = 0.20

t = 240s

t = 120s

df = 0.12

df = 0.32

Fig. 2 Transport of exhaled droplets from the coughing of an
index passenger seated in the center of the cabin section (Gupta
et al., 2011a)

Gupta et al.
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Inhalation of expiratory droplets in aircraft cabins

Introduction

A commercial air flight could last between 1 and 20 h
from gate to gate. During this time period, passengers
are exposed to contaminants that may exist in the cabin
air. This situation could become severe during the
pandemic of an infectious disease, such as influenza,
tuberculosis, or SARS, because the droplets exhaled by
an index passenger with an infectious disease carry the
infectious agents (Cole and Cook, 1998 and Duguid,
1946) that can be inhaled by fellow passengers.
However, the risk varies among the passengers. In
addition to different immunities among the passengers,
the exposure of each passenger to various infectious
agents/droplets is also different because the airflow in
an aircraft cabin is not perfectly mixed (Gupta et al.,
2010a and Yan et al., 2009).

Our previous study (Gupta et al., 2010a) used a
computational fluid dynamics (CFD) model to sim-
ulate the temporal distributions of expiratory droplets
for 4 min of real time from an index patient seated in
the middle of a seven-row, twin-aisle, full cabin. The
simulation took 4 weeks of computational time on an
8-parallel-processor computer cluster (total of two
2.33 GHz Quad-Core Intel processors and 16 GB
memory). Therefore, it is not practical or feasible to
perform the CFD simulation for a full-length cabin
in 1–20 h of flight time. Hence, it is necessary to
develop a feasible method that can predict the
exposure risk of each passenger in an airliner cabin
caused by the airborne infectious agents exhaled by
an index passenger. Then, possible mitigation meth-
ods could be developed to protect the passengers in
the cabin.

Abstract Airliner cabins have high occupant density and long exposure time, so
the risk of airborne infection transmission could be high if one or more pas-
sengers are infected with an airborne infectious disease. The droplets exhaled by
an infected passenger may contain infectious agents. This study developed a
method to predict the amount of expiratory droplets inhaled by the passengers in
an airliner cabin for any flight duration. The spatial and temporal distribution of
expiratory droplets for the first 3 min after the exhalation from the index pas-
senger was obtained using the computational fluid dynamics simulations. The
perfectly mixed model was used for beyond 3 min after the exhalation. For
multiple exhalations, the droplet concentration in a zone can be obtained by
adding the droplet concentrations for all the exhalations until the current time
with a time shift via the superposition method. These methods were used to
determine the amount of droplets inhaled by the susceptible passengers over
a 4-h flight under three common scenarios. The method, if coupled with
information on the viability and the amount of infectious agent in the droplet,
can aid in evaluating the infection risk.
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Practical Implications
The distribution of the infectious agents contained in the expiratory droplets of an infected occupant in an indoor
environment is transient and non-uniform. The risk of infection can thus vary with time and space. The investigations
developed methods to predict the spatial and temporal distribution of expiratory droplets, and the inhalation of these
droplets in an aircraft cabin. The methods can be used in other indoor environments to assess the relative risk of
infection in different zones, and suitable measures to control the spread of infection can be adopted. Appropriate
treatment can be implemented for the zone identified as high-risk zones.
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Inhalation of expiratory droplets in aircraft cabins

Introduction

A commercial air flight could last between 1 and 20 h
from gate to gate. During this time period, passengers
are exposed to contaminants that may exist in the cabin
air. This situation could become severe during the
pandemic of an infectious disease, such as influenza,
tuberculosis, or SARS, because the droplets exhaled by
an index passenger with an infectious disease carry the
infectious agents (Cole and Cook, 1998 and Duguid,
1946) that can be inhaled by fellow passengers.
However, the risk varies among the passengers. In
addition to different immunities among the passengers,
the exposure of each passenger to various infectious
agents/droplets is also different because the airflow in
an aircraft cabin is not perfectly mixed (Gupta et al.,
2010a and Yan et al., 2009).

Our previous study (Gupta et al., 2010a) used a
computational fluid dynamics (CFD) model to sim-
ulate the temporal distributions of expiratory droplets
for 4 min of real time from an index patient seated in
the middle of a seven-row, twin-aisle, full cabin. The
simulation took 4 weeks of computational time on an
8-parallel-processor computer cluster (total of two
2.33 GHz Quad-Core Intel processors and 16 GB
memory). Therefore, it is not practical or feasible to
perform the CFD simulation for a full-length cabin
in 1–20 h of flight time. Hence, it is necessary to
develop a feasible method that can predict the
exposure risk of each passenger in an airliner cabin
caused by the airborne infectious agents exhaled by
an index passenger. Then, possible mitigation meth-
ods could be developed to protect the passengers in
the cabin.

Abstract Airliner cabins have high occupant density and long exposure time, so
the risk of airborne infection transmission could be high if one or more pas-
sengers are infected with an airborne infectious disease. The droplets exhaled by
an infected passenger may contain infectious agents. This study developed a
method to predict the amount of expiratory droplets inhaled by the passengers in
an airliner cabin for any flight duration. The spatial and temporal distribution of
expiratory droplets for the first 3 min after the exhalation from the index pas-
senger was obtained using the computational fluid dynamics simulations. The
perfectly mixed model was used for beyond 3 min after the exhalation. For
multiple exhalations, the droplet concentration in a zone can be obtained by
adding the droplet concentrations for all the exhalations until the current time
with a time shift via the superposition method. These methods were used to
determine the amount of droplets inhaled by the susceptible passengers over
a 4-h flight under three common scenarios. The method, if coupled with
information on the viability and the amount of infectious agent in the droplet,
can aid in evaluating the infection risk.
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Practical Implications
The distribution of the infectious agents contained in the expiratory droplets of an infected occupant in an indoor
environment is transient and non-uniform. The risk of infection can thus vary with time and space. The investigations
developed methods to predict the spatial and temporal distribution of expiratory droplets, and the inhalation of these
droplets in an aircraft cabin. The methods can be used in other indoor environments to assess the relative risk of
infection in different zones, and suitable measures to control the spread of infection can be adopted. Appropriate
treatment can be implemented for the zone identified as high-risk zones.
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Amounts of droplets inhaled calculated using the spatial
and temporal distribution of the expiratory droplets
showed:
• The droplets inhaled by the passengers are of the

order of 103 (breathing and talking) and of 105

(coughing).
• The airflow and the droplet distribution can change

with the cabin configuration, such as the passenger
class, seat region, and the location of supply air and
exhausts.

• Not all these droplets contained active infectious
agents.

3/4-h FLIGHT

Review

Introduction
Over 1 billion passengers travel by air annually;
50 million of these travel to the developing world.1,2

Although infrequently reported and very difficult to
assess accurately, there is a risk of disease transmission
during commercial air travel and this risk has become
the focus of heightened attention. The growing mobility
of people and popularity of airline transportation has
amplified the potential for disease to be transmitted to
passengers not only during but also before and after
flights. Here, we review knowledge about transmission
of infectious diseases associated with commercial air
travel, with particular emphasis on transmission within
the aircraft passenger cabin.

The aircraft cabin environment
During flight, the aircraft cabin is a ventilated, enclosed
environment that exposes passengers to hypobaric
hypoxia, dry humidity, and close proximity to fellow
passengers. This space is regulated by an environmental
system that controls pressurisation, temperature,
ventilation, and air filtration on the aircraft. Although
this system is wholly automated, the number of air-
conditioning packs in operation, zone temperatures, and
the mixture of fresh and re-circulated air delivered to the

cabin can be manipulated by the flight deck.1 When
parked at the terminal, fresh air is supplied to the
aircraft by auxiliary power units. During flight, fresh air
is supplied into the cabin from the engines where the air
is heated, compressed, cooled, and passed into the cabin
to be circulated by the ventilation system.3 The outside
air is assumed to be sterile at typical cruising altitudes.
Air circulation patterns aboard standard commercial
aircraft are side-to-side (laminar) with air entering the
cabin from overhead, circulating across the aircraft, and
exiting the cabin near the floor (figure 1). Little front-to-
back (longitudinal) airflow takes place.3–9 This air
circulation pattern divides the air flow into sections
within the cabin, thereby limiting the spread of airborne
particles throughout the passenger cabin.

Most commercial aircraft in service recirculate 50% of
the air delivered to the passenger cabin for improved
control of cabin circulation, humidity, and fuel
efficiency.5–9 This recirculated air usually passes through
high efficiency particulate air filters (HEPA) before
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Transmission of infectious diseases during commercial
air travel 
Alexandra Mangili, Mark A Gendreau

Because of the increasing ease and affordability of air travel and mobility of people, airborne, food-borne, vector-
borne, and zoonotic infectious diseases transmitted during commercial air travel are an important public health
issue. Heightened fear of bioterrorism agents has caused health officials to re-examine the potential of these agents
to be spread by air travel. The severe acute respiratory syndrome outbreak of 2002 showed how air travel can have an
important role in the rapid spread of newly emerging infections and could potentially even start pandemics. In
addition to the flight crew, public health officials and health care professionals have an important role in the
management of infectious diseases transmitted on airlines and should be familiar with guidelines provided by local
and international authorities.

Search strategy and selection criteria 

We searched MEDLINE database for articles using: “aircraft”,
“cabin air quality“, “infectious diseases“, “tuberculosis“,
“severe acute respiratory syndrome“, “measles“, “influenza“,
“common cold“, “food-borne“, “water-borne“, and “vector-
borne“. We reviewed technical and governmental reports
from the UK House of Lords, UK Department of Transport, UK
Civil Air Authority, US National Research Council, 
US Federal Aviation Administration, WHO, US Department of
Transportation, and US House of Representatives. We
searched the internet using the Google search engine with
the same terms. Finally, we contacted medical
representatives from the Civil Air Authority, the Federal
Aviation Administration, and several international air carriers.

Cargo compartment

Figure 1: Air circulation pattern in typical airline passenger cabin
From WHO4 with permission of the publisher. Arrows show air currents.
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cabin ozone concentration so ozone is controlled to low levels in modern aircraft by the use of 
catalytic ozone converters.4

Precise control of this high-volume air flow is achieved by overhead distribution outlets that 
run along the cabin roof near the overhead stowage bins. As the air is supplied on a continuous 
basis it is exhausted through return air grills on the sidewalls near the floor on both sides of the 
full length of the cabin. Figure 4 illustrates how the cabin air circulates within a section of the 
cabin from roof to floor and not along the length of the cabin. Flight deck and toilets have a sepa-
rate air distribution. The World Health Organization (WHO) document titled “Tuberculosis and 
Air Travel—Guidelines for Prevention and Control”5 acknowledges the efficiency of this local-
ized and very efficient air circulation. As a result, if a public health authority advises an airline 
that it has unknowingly carried a passenger with open tuberculosis on a flight sector for longer 
than 8 hours, the airline is only required to supply contact details of passengers sitting in the 
same row as the infected passenger and those seated 2 rows in front and 2 rows behind the pas-
senger in question. This acknowledges the well-contained local circulation of cabin air.

Operational Realities of Dealing With Infectious Diseases
The outbreak of severe acute respiratory syndrome (SARS) in November 2002, demonstrated the 
urgent need for a rapid, appropriate, and coordinated international response to deal with pandem-
ics. The 21st century has been referred to as the “Century of the Virus” and health authorities are 
very aware that we must be prepared for when, not if, the next pandemic with a high CFR occurs. 
The SARS CFR was 9.6% as opposed to that of H1N1 influenza, which was less than the annual 
seasonal influenza CFR of 0.02% to 0.35%. Avian influenza, H5N1, has a CFR of greater than 
59% at this time. Fortunately, as yet there has been no sustained human-to-human transmission 
of the H5N1 virus but should a “shift” occur in its genetic structure, resulting in sustained human-
to-human transmission, the international community would be facing an extreme challenge.

Figure 2. Cabin air quality: How the system works

Capacità di Ventilazione: 4-7 L/s variabili tra 1° e 2° classe
Filtri HEPA utilizzati sulle linee aeree commerciali rimuovono: 
1. Particelle (rimozione pari al 97-99% di polveri, vapori) di 0-3 µ 
2, Batteri e funghi
3. Nuclei di droplets che diffondono particelle virali

CABIN AIR QUALITY: HOW THE SYSTEM WORKS …AIR MOVEMENT IS PREDOMINANTLY 
TRANSVERSE, NOT FRONT TO BACK 

1. Duration of the flight

2. Stage of illness and nearness to “Index Patient” 

3. Espiratory droplets from the Index Passeger
4. Type of air-ventilation system in use in the 

aircraft

5. Size of the aircraft, and the number of infected
persons on board

6. Host factors (patients so-called “super-
spreaders”)

FLIGHT RISK MIGHT BE INFLUENCED BY THE FOLLOWING 
VARIABLES

COSA HA INSEGNATO LA SARS- 1

LOW RISK OF TRANSMISSION OF SEVERE ACUTE 
RESPIRATORY SYNDROME ON AIRPLANES: THE 
SINGAPORE EXPERIENCE.

Wilder-SmithA, Paton NI, Goh KT

The incidence was estimated to be 1 out of 156 passengers. The
risk of in-flight transmission of SARS appears to be far lower than
that reported for influenza, but may be increased
with SUPERSPREADERS on board.

Trop Med Int Health. 2003

COSA HA INSEGNATO LA SARS- 2 

• Nell’età̀ della GLOBALIZZAZIONE nessun paese può permettersi di

trascurare o nascondere l’emergere di un’epidemia. Dalla Cina, teatro
dei primi casi di SARS dove si diffuse senza che se ne avesse notizia,

si registrò poi in altri Paesi. E solo allora l’epidemia venne riconosciuta.
• L’esperienza SARS ha consentito la rapida identificazione e

segnalazione dei primi casi di influenza aviaria H5N1 (2003 e 2004) e
suina H1N1 ( 2009).

• I sistemi di sorveglianza della salute negli animali giocano un ruolo
chiave nel prevedere, rilevare e contenere le epidemie e dovrebbero

essere sempre più integrati con i sistemi di sorveglianza della salute
umana.

• Importanza del Reservoir

Solo un Reservoir “Noto” per la SARS?

DETECTION OF SARS-LIKE 
VIRUSES IN WILD ANIMALS

(Palm-civet) in aircraft

Wang et al, 2007 MERS: attuale distribuzionemondialeAttuale distribuzione mondiale

31 Maggio 2018: 2220 casi di MERS Co-V notificati dall’OMS
e più di 800 decessi

MERS-CoV update of April 2018

http://www.ecdc.europa.eu/en/press/news

Rischio estremamente basso di contrarre la MERS per un viaggiatore che
ha evitato contatti stretti con secreti respiratori, urine, latte non 

pastorizzato, carne poco cotta di cammelli e/o dromedari
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Becquart et al; PLoS One 2010,5: e9126

• IgGanti EBOV nel 15,3% dei 4.349 abitanti di 
220 villaggi in Gabon. 

• La prevalenza sale nei villaggi più vicini alla 
foresta e con l’età, ma non varia dopo i 20 
anni. 

• Non altri fattori di rischio per EBOV, ne 
evidenza di precedente malattia. 

• I dati suggeriscono l’esposizione a una fonte 
d’infezione di accesso facile e generalizzato, 
come ad esempio la frutta contaminata da 
saliva di pipistrello. 

§ Questi dati suggeriscono inoltre: 

ü che infezioni lievi o 

paucisintomatiche possano essere 

relativamente frequenti

ü La possibilità di immunizzazione e 

di protezione naturale 

PERSONE SANE SENZA PRECEDENTI NOTI DI EVD  POSSONO AVERE 

ANTICORPI ANTI-EBOLA? 
MERS-CoV vs SARS
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