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FIGURE 1. Crude death rate for infectious diseases - United States, 1900 – 1996



… it is time to close the book on 
infectious diseases. The war against 
pestilence is over…

William Stewart, Surgeon General

in a message to Congress, 1969



• Emerging infectious disease:

una malattia di natura infettiva che ha fatto di 

recente la sua comparsa in una popolazione

• Re-emerging infectious disease:

una malattia di natura infettiva che, seppur nota 

da tempo, ha rapidamente aumentato la sua 

incidenza o diffusione geografica

http://www.medterms.com/script/main/art.asp?articlekey=22801



Esempi recenti di malattie infettive emergenti 
e/o riemergenti nel mondo

Fauci A. Academic Medicine: December 2005 - Volume 80 - Issue 12 - pp 1079-1085



New kids on the block
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http://www.medmicro.wisc.edu/undergraduate/courses/554/index.html



Cause infettive di malattie croniche

Disease
Cervical cancer
Chronic hepatitis, liver cancer
Lyme disease (arthritis)
Whipple’s disease
Bladder cancer
Stomach cancer
Peptic ulcer disease

Atherosclerosis (CHD)
Diabetes mellitus, type 1
Multiple sclerosis
Inflammatory bowel disease

Cause
Human papilloma virus
Hepatitis B and C viruses
Borrelia burgdorferi
Tropheryma whippelii
Schistosoma haematobium
Helicobacter pylori
Helicobacter pylori

Chlamydiae pneumoniae
Enteroviruses (esp. Coxsackie)
Epstein-Barr v, herpes vv?
Mycobacterium avium sub-spp.
Paratuberculosis, Yersinia



Economic Impact of Selected Infectious Diseases

1996 1997 1998 1999 2000 2001 2002 2003
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Figures are estimates and are presented as relative  size.
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BSE UK, 
$10-13bn Foot & Mouth

Taiwan, $5-8bn

Foot & Mouth
UK

$25–30bn

Avian Flu Asia,
$5–10bn

BSE U.S., 
$3.5bn

BSE Canada
$1.5bn

Avian Flu, NL
$500m

SARS
China, Hong Kong,
Singapore, Canada

$30-50bn

Nipah, Malaysia
$350-400m

Classical 
Swine Fever, 
Netherlands

$2.3bn

BSE 
Japan 
$1.5bn

2005 2006

HPAI, Italy
$400m



• Adattamento microbico

• Suscettibilità umana alle infezione 

invecchiamento, HIV, IV drugs, trapianti, trasfusioni

• Incremento e densità demografica

• Urbanizzazione, affollamento – relazioni sociali e sessu ali 

• Globalizzazione dei viaggi e del commercio 

• Mercati di animali vivi 

• Allevamento intensivi di bestiame

• Uso scorretto degli antibiotici (uomo, animali dome stici

• Cambi nell’ecosistema (deforestazione, perdità di bi odiversità) 

• Modificazioni climatiche globali

Fattori che determinano l’emergere/riemergere 
di malattie infettive
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MALARIA IN ZIMBABWE, UNDER CLIMATE CHANGE
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• http://flowingdata.com/2008/10/08/commerc

ial-air-traffic-seen-around-the-world/



� Chi viaggia?

Persone

Vettori

Ospiti intermedi

Batteri, virus, parassiti

Alimenti



GRAM NEGATIVE BACILLI, MULTIDRUG RESISTANT - CHILE: ex ITALY KPC,
NOSOCOMIAL
****************************************************************************
A ProMED-mail post
<http://www.promedmail.org>
ProMED-mail is a program of the
International Society for Infectious Diseases
<http://www.isid.org>

Date: Sun 18 Mar 2012
From: Marcela Cifuentes <marcelacifuentesdiaz@gmail.com> [edited]

We report the 1st isolation in our country [Chile] of _Klebsiella pneumoniae_ carbapenemase 
(KPC)-producing [microorganism] in a patient admitted from Italy. The patient has non-Hodgkin 
lymphoma treatment and renal failure on hemodialysis, and he was hospitalized several times 
in Italy. On 28 Feb [2012, he was] admitted to a hospital in Santiago [Chile] to continue 
treatment. During hospitalization, he developed fever and microbiological studies were 
performed. _K. pneumoniae_ was isolated from urine. The antibiogram showed resistance
to quinolones, aminoglycosides, cephalosporins, and carbapenems and susceptible only to 
tigecycline and colistin.

The presence of this bacterium in urine was interpreted as asymptomatic bacteriuria, as central 
venous catheter-associated blood stream infection due to another organism (_Achromobacter 
denitrificans_) was demonstrated.



Territory size shows the relative levels of net immigration in all territories (immigration less emigration).

http://knowledge.allianz.com/demographics/migration_minorities/?668/real-earth-population-patterns-demographics-worldwide

• International migrants = 214 million

• In the world 1 person out of 33 is a migrant

• 5° most populous country in the world



I migranti sono troppi?





Definitions
Health is ….
“a state of complete physical, mental and social 

well-being and not merely the absence of 
disease or infirmity “(WHO)

Migration health…
“addresses the physical, mental and social needs 

of migrants, and the public health needs of 
hosting communities” (IOM / WHO)

Courtesy of R. Borland, IOM, 2011



Health of migrants: the way forward - report of a global consultation, Madrid, Spain, 3-5 March 2010

• Migranti internazionali = 214 milioni

• Nel mondo, 1 persona su 33 è migrante

• 5° nazione più popolosa al mondo



Processo migratorio e salute

FASE Fattori di rischio sanitario

Pre-partenza
Biological characteristics, Local chronic disease patterns and
pathogens, Environmental factors, Political and personal
circumstances, Depletion of healthcare workers…

Viaggio
Transports and travel circumstances, Epidemiological
characteristics of crossed areas, Sexual violence, Human
trafficking…

Fermate
intermedie

Poor living conditions affecting both physical and mental health,
Human rights abuses, Inadequate medical care

Destinazione Socio-economic conditions, Access to care, Refugee or irregular
status, Occupational risks…

Ritorno (e.g. VFR)
Poor medical assistance, Reduced immunity against local
pathogens

Zimmerman et al., Migration and health: A Framework for 21°Century Poli cy making, PLoS Med. 2011 May; 8(5): e1001034



malaria
Marburg hemorrhagic fever
measles
meningitis
monkeypox
MRSA (Methicillin Resistant Staphylococcus 
aureus)
Nipah virus infection
norovirus (formerly Norwalk virus) infection
pertussis
plague
polio (poliomyelitis)
rabies
Rift Valley fever
rotavirus infection
salmonellosis
SARS (Severe acute respiratory syndrome)
shigellosis
smallpox
sleeping Sickness (Trypanosomiasis)
tuberculosis
tularemia
valley fever (coccidioidomycosis)
VISA/VRSA - Vancomycin-Intermediate/Resistant 
Staphylococcus aureus
West Nile virus infection
yellow fever

drug-resistant infections (antimicrobial resistance)
bovine spongiform encephalopathy (Mad cow disease) 
and variant Creutzfeldt-Jakob disease (vCJD)
campylobacteriosis
Chagas disease
cholera
cryptococcosis
cryptosporidiosis (Crypto)
cyclosporiasis
cysticercosis
dengue fever
diphtheria
Ebola hemorrhagic fever
Escherichia coli infection
group B streptococcal infection
hantavirus pulmonary syndrome
hepatitis C
hendra virus infection
histoplasmosis
HIV/AIDS
influenza
Lassa fever
legionnaires' disease (legionellosis) and Pontiac fever
leptospirosis
listeriosis
Lyme disease

http://www.cdc.gov/ncidod/diseases/eid/disease_sites.htm



Presentation planning

• Migrants: definition and epidemiological overview

• Migrants’ health

• Migration and emerging infections:

– Air borne infections

• Tuberculosis

– Sexually transmitted infections

• HIV infection

• Resistant STIs

– Vector borne diseases

• Malaria

• Chikungunya

– Vertically transmitted infections

• Chagas

– Blood borne and transplant related infections / reactivations

• Chagas

• Malaria

• Strongyloidiasis

• Conclusions and acknowledgements



Air-borne infections:

Tuberculosis

Health of migrants: the way forward - report of a global consultation, Madrid, Spain, 3-5 March 2010



Country: Italy – Source: EuroTB 2010

Reactivation
New infection

Reactivation

>70% of cases within 

5 yrs  since arrival





 IMM ITA    

 
N° %  N° %  P value RR 95% CI 

 
Primary 
mono H 

13/ 207 6.3 7/ 476 1.5 0.0014 2.22 1.58-3.13 

 
Primary 
any H 

16/ 207 7.7 22/ 476 4.6 0.14 1.42 0.96-2.10 

 

Pattern of drug resistance among new TB 
cases by country of birth, Italy, 1998 -99

Migliori GB, Int J Tub Lung Dis 2002; 6: 32



Many migrants come from the 22 
countries with highest TB-
disease burden which make up 
80% of global TB cases and a 
substantial proportion of MDR 
and XDR TB cases



MDR-Tb represented 2.7% of new cases in Italy in 2008

MDR-tb was 5-times more likely to present in migrants 

Daniela Cirillo, WHO-Collaborating Center, Milan, Italy (personal communication)

Faustini  et al., Thorax. 2006;61;158-163;

MDR-TB and immigration  



Clustering of TB among foreign borne 

persons in Italy

Clusters are more common among Senegalese
than among Italians (OR=5.9, CI 1.4-23.9

Only 3 mixed clusters identified: in two of 
them the index case was likely to be Italian

Among senegalese clusters are associated to area 
of residence (OR=3.5, CI 1.3-9.3)

Matteelli A et al., Int J Tub Lung Dis 2003; 7: 967-72 



What is the risk that immigration will 

increase transmission of MDR ? 

More than 30 000 former Soviet citizens 
arrived in Norway since 2001. Only four 
of these were diagnosed with multidrug 
resistant tuberculosis on arrival, and 
their infections were not transmitted to 
other people in Norway

Dahle UR, TB in immigrants is not public health risk, but uncontrolled epidemics are. BMJ 2005;331:237





The global rise of extensively drug-resistant tuber culosis:
is the time to bring back sanatoria now overdue?

The 3500 bed Sondalo Tuberculosis Hospital in Italy

Keertan Dheda, Giovanni B Migliori, Lancet 2012; 379: 773–75





Heterosexuals IVDUsers MSM

HIV infection rates by geographical area,
WHO European and EU/EEA, 2004-2010

Sexually Transmitted Infections:

- HIV infection

- Resistant STIs







To determine HIV prevalence and place of exposure for 
illegal migrants in Italy, we tested 3,003 illegal adult migrants 
for HIV; 29 (0.97%) were HIV positive. 
Antibody avidity index results (indicators of time of infection) 
were available for 27 of them.
6/27 (22.2%) presumably acquired HIV after migration.









Daniel J Morgan. Non-prescription antimicrobial use worldwide: a systematic review, Lancet Infect Dis 2011; 11: 692–701



Global Distribution (Robinson Projection) of Domina nt or Potentially Important Malaria Vectors
From Kiszewksi et al., Am. J. Trop. Med. Hyg., 2004; 70:486-498.

http://www.cdc.gov/malaria/about/biology/mosquitoes/map.html

Vector borne infections:

- Malaria

- Chikungunyia





Gautret P. et al, under submission

Travel-related imported infections 
in Europe, EuroTravNet 2010

Proportion of immigrants/VFRs and other 
travelers with malaria among all ill 
immigrants/VFRs and other travelers 
returning to EuroTravNet sites

Number of malaria cases per year 
reported by EuroTravNet sites.
Malaria (all cases) by reporting site.





Current known distribution of Aedes albopictus
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Cervia 

Castiglione di Cervia and
Castiglione di Ravenna 

Epidemic Curve by 

Presumed Place of Infection

Rezza G, et al., Lancet. 2007 Dec 1; 370 (9602): 1840-6.

Secondary clusters:

Cervia (9 Km)       19 cases

Ravenna (23 Km)  9 cases

Cesena (19 Km)   15 cases

Bologna (90 Km)    5 cases

Rimini (49 Km)       6 cases



Vertically transmitted

infections:

- Chagas disease

- (rubella, HBV, etc.)







T. cruzi transmission modalities
(mainly during the indeterminate, low parasitaemia, phase of the disease

� Vector – borne

� Oral

� Blood transfusion (Single 500 ml unit risk: 12-20%)

� SOT (Kidney from infected donor: 35%)

� Immune-depression (Risk of reactivation: 30%)

� Mother to Child (Risk of transmission: 0.1-12%)



Congenital Chagas disease

Hepatosplenomegaly Muscle hypotonia

Fever
Seizures

Tachicardia 

Hart failure

Jaundice

Respiratory Distress: 25% in Bolivia

Anasarca

Meningoencephalitis



Main blood/SOT transmissible tropical infections

Blood borne or transplant-related infections:
� Blood (es. malaria);
�Transplanted organ (es. HTLV-1);
�Reactivation of latent infection (es. strongyloidiasis, HTLV1, T. cruzi, malaria);
�De novo infection in the immunosuppressed host (es. visceral leishmaniasis)

Maryin-Davila et al. CMR, 2008; 21: 60-96

HTLV-I/II, West Nile Virus

(WNV), SARS, Chikungunya
Virus

Tuberculosis and non TB 
mycobacteria

Plasmodium spp, Leishmania 

spp, Trypanosoma cruzi, 

trongyloides stercoralis, 

Schistosoma spp, 

Echinococcus spp.

Coccidioides immitis, 

Histoplasma capsulatum



A systematic review of the donor's charts revealed that he was a 30-yr-old 

black male who had returned to Italy from Ghana 1 month before his sudden 

death in a road traffic accident.

Blood films: P. falciparum trophozoites

NOTE: two kidney recipients from the same donor also developed malaria (1 in Brescia)



In non endemic areas, P. falciparum malaria recrudescence may occours during 
immune suppression conditions such as pregnancy, splenectomy and tumors

58CIRM, january 20th, 2012



Patients with strongyloidosis in Brescia 
Age distribution by origin

Brescia Province



McCarthy et al. for the Geosentinel Surveillance Network, submitted

Health conditions of international migrants seen at  Geosentinel clinics

Diagnosis # %

Malaria 170 20.0

LTBI 92 10.8

No health condition 82 10.0

Schistosmiasis 71 8.3

Giardiasis 67 7.8

Active TB 65 7.6

Hepatitis B, acute and 

chronic

41 4.8

Strongyloidiasis 40 4.7

Eosinophilia 25 2.9

Intestinal Ascaris 19 2.2

Diagnosis # %

LTBI 1619 24.0

Hepatitis B, acute and 

chronic

864 12.8

Active TB 723 10.7

HIV/AIDS 510 7.6

Schistosomiasis 370 5.5

Hepatitis C 346 5.1

Strongyloidiasis 344 5.1

No health condition 326 4.8

Malaria 321 4.8

Eosinophilia 182 2.7

a) Age < 19 years old (n. 854) b) Age 19 years and older (n. 6751)

Timing of presentation to Geosentinel

Clinics (after resettlement)

< 1 year 42%

1-5 years 31%

> 5 years 27%









Biglino et al, JCM, 2010; 48: 131-6



Cronologia di comparsa 

delle principali pandemie influenzali

20-40 million deaths

1-4 million deaths

1-4 million deaths



24 Febbraio 2009 

Primo paziente = bambina di 6 mesi nel nord del Messico

(Cohen J. Swine flu outbreak, day by day. ScienceInsider. July 17, 2009. )

3 Marzo 2009

I primi casi a Messico City.

6 Aprile 2009

Outbreak nel paese di La Gloria, Mexico, con un tasso di attacco del 60%. 

15 Aprile 2009

Primi casi virologicamente confermati in Messico. In California primo caso 

fuori dai confine del Messico= ragazzo di 10 anni 

26 Aprile 2009

Gli Stati Uniti dichiarano l‟emergenza sanitaria 

Timeline 

della pandemia influenzale da virus 2009 A/H1N1



http://www.istm.org/geosentinel/sitemap.html

http://healthmap.org/geosentinel/index.php

http://www.tropnet.net/index.php?id=21



GeoSentinel

• Provider based surveillance of international travelers and migrants.
• Does not cover endemic diseases in local populations.

31 travel/tropical medicine clinics globally (since 1996)
145 Network Members on all 6 continents (since 2002)

= GeoSentinel Site

= Network Member



• 23 cases of probable zoonotic infection in returning
travelers seen at 9 different clinics in 6 countries;

• All travelers had vacationed on Tioman Island (east
coast of Peninsular Malaysia) between June and
August 2011;

• Most but not all of these travelers visited Perhentiau
Island;

• All patients had fever, myalgia, musculosckeletal
complaints and marked eosinophilia.

GeoSentinel (ISTM)

October 31°, 2011





The largest cluster of 8 cases:

� 8 cases reported by Dr. Stich (Missionsrrztliche Klinik in

Wurzburg, Germany)

� A group from Southern Germany, who visited Tioman

Palau in July during a month long trip in Malaysia

� All had mild diarrhea at the end of the trip; 1 week after

return they developed fever and myalgias which became

severe during the second week of August;

� In mid September all of the 5 who were directly

examined had elevated CPK and marked eosinophilia;

� Some had cardiac involvement (right bundle branch

block, tachicardia);

� One patient consented to muscle biopsy which revealed

the presence of Sarcocystis.

GeoSentinel (ISTM)



TropNet



• November 2002-March 2003: 17 cases of
malaria (1 fatal) were observed in illegal
Chinese immigrants who traveled to Italy
through Africa (in particular, Cote d’Ivoire);

• A further cluster of 12 was reported in August
2002;

• Some immigrants entered through France,
which also had reports of P.falciparum in
Chinese immigrants.





• Human fight against infection is not over yet (will it 

ever be?)

• Humans, domestic animals and wildlife are 

inextricably linked by epidemiology of infectious 

diseases (IDs).

• IDs will continue to emerge, re-emerge and spread. 

• Human-induced environmental changes, inter-species 

contacts, altered social conditions, demography and 

medical technology affect microbes’ opportunities.

Summary


