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Immunosuppressed patients
Seven cases of oseltamivir-resistant pandemic (H1N1) 
2009 influenza virus were associated with treatment of 
immunosuppressed patients. Of these, 4 were in the 
United States, 2 in the United Kingdom and 1 in Aus-
tralia.

Reports of 2 of the cases from the United States have 
been published in detail.4 Although both cases were 
from the same city, the patients were treated in differ-
ent hospitals and were not epidemiologically linked. 
Both patients received extended or repeated courses of 
treatment with oseltamivir; despite this, both continued 
to shed virus. Virus in samples taken early in the course 
of the influenza infection was sensitive to oseltamivir, 
indicating that the resistant viruses emerged during the 
course of treatment.

The emergence of drug-resistant influenza viruses in 
severely immunosuppressed or immunocompromised 
patients undergoing antiviral treatment is not unex-
pected and has been well documented.恆脀-
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gapore. The point of contact in Taipei also reported 
1 case. Where data are available, (n=6) the virus present 
in samples taken before the start of treatment was sen-
sitive to oseltamivir.

In 2 cases, the oseltamivir-resistant viruses were discov-
ered as a result of repeated sampling due to prolonged 
illness. One patient was being treated for bacterial 
pneumonia, which responded to antibiotics, and the 
second had viral pneumonia, which resolved following 
a second course of oseltamivir.

No association with antiviral use
Three cases of oseltamivir-resistant pandemic (H1N1) 
2009 influenza virus were detected in patients who had 
not taken oseltamivir for treatment or prophylaxis. One 
case was reported from Japan and 2 from Hong Kong 
SAR, although there is no epidemiological link between 
them. The first was in a traveller returning from San 
Francisco (USA).12 The source of infection in this case 
remains unknown. The second was from 1 of 3 contacts 
of a patient being treated with oseltamivir. Viruses from 
the other 2 contacts who developed influenza-like ill-
ness before and after the index case remained sensitive 
to oseltamivir. 

Implications

Detection and investigation of cases
The risk of resistance is considered higher in patients 
who have prolonged illness (particularly those with  
severely compromised or suppressed immune systems) 
and who have received antiviral treatment for an ex-
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When a drug-resistant virus is detected, WHO recom-
mends that an epidemiological investigation be under-
taken to determine the source of infection and whether 
onward transmission of the resistant virus has occurred. 
This investigation should include contact tracing and 
virological investigation. In addition, community sur-
veillance for oseltamivir-resistant pandemic (H1N1) 
2009 influenza virus strains should be enhanced. 

The detection of oseltamivir-resistant viruses to date 
has been strongly biased by the sampling strategies 
used for pandemic surveillance. The overwhelming ma-
jority of samples are taken on initial clinical presenta-
tion; relatively few examples of post-treatment speci-
mens have been collected. More data need to be col-
lected on a case-by-case basis and through prospective 
studies to better assess the risk of oseltamivir-resistant 
virus developing during treatment of both severe, pro-
longed illness and uncomplicated illness in the com-
munity.

Clinical case management
In general, WHO does not recommend using antiviral 
drugs for prophylaxis against pandemic (H1N1) 2009 
influenza. For people who have been exposed to an in-
fected person and who are at a higher risk of develop-
ing severe or complicated illness, an alternative option 
is to closely monitor them for symptoms and promptly 
administer antiviral treatment if symptoms develop. 
This option has 2 potential benefits. First, it reduces the 
risk that a suboptimal dose may be used in patients 
alrea　 B�eòl܀ion 
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high prevalence of people in some populations whose 
immune systems are suppressed by HIV infection and 
might be less responsive to measles vaccine; so far, this 
does not appear to be a major problem. 

Urbanization and rapid population growth pose special 
challenges since they facilitate person-to-person spread 
of the highly contagious virus, including to very young 
children; experience shows that these conditions re-
quire sustained immunization coverage levels of  
>95% to interrupt transmission.

Surveillance
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regional goal to eliminate measles by the year 2000. The 
operational strategy used included mass catch-up im-
munization campaigns against measles that initially 
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pervision of immunization programme staff, and inad-
equate funding and political support. Several countries 
have, however, used mass measles vaccination cam-
paigns as platforms for providing additional child-sur-
vival interventions, such as polio immunization, and the 
distribution of bed nets, vitamin A capsules and de-
worming tablets. At the meeting, it was suggested that 
perhaps immunization against polio and measles should 
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Nigeria, since both countries pose serious challenges 
to both initiatives. Donors should consider support-
ing a combined approach.

4.	 The projected global shortfall of about US$ 100 mil-
lion per year for measles programmes, which will 
occur in 2010, is a large concern; this deficit  
enhances the risk that the disease will recrudesce in 
areas where it has already been controlled and con-
sequently will raise the cost in lives and medical 
care. Countries, donors and others should be aware 
that allowing recrudescence would be more costly 
than preventing it.

5.	 Other regions should consider implementing certain 
aspects of the programme used in the Region of the 
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Monthly report on dracunculiasis 
cases, January–August 2009
In 2004, during the 57th World Health Assembly, the 
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Avian influenza	 http://www.who.int/csr/disease/avian_influenza/en/	 Grippe aviaire

Buruli ulcer	 http://www.who.int/gtb-buruli	 Ulcère de Buruli

Child and adolescent health and development	 http://www.who.int/child_adolescent_health/en/ 	 Santé et développement des enfants  
		  et des adolescents

Cholera	 http://www.who.int/cholera/	 Choléra

Deliberate use of biological and chemical agents	 http://www.who.int/csr/delibepidemics/	 Usage délibéré d’agents chimiques et biologiques

Dengue (DengueNet)	 http://who.int/denguenet	 Dengue (DengueNet)

Epidemic and pandemic surveillance and response	 http://www.who.int/csr/en/	 Alerte et action en cas d’épidémie et de pandémie

Eradication/elimination programmes	 http://www.who.int/infectious-disease-news/	 Programmes d’éradication/élimination

Filariasis	 http://www.filariasis.org	 Filariose

Geographical information systems (GIS)	 http://www.who.int/csr/mapping/	 Systèmes d’information géographique

Global atlas of infectious diseases	 http://globalatlas.who.int	 Atlas mondial des maladies infectieuses

Global Outbreak Alert and Response 	 http://www.who.int/csr/outbreaknetwork/en/	 Réseau mondial d’alerte et d’action en cas 
Network (GOARN)		  d’épidémie (GOARN)

Health topics	 http://www.who.int/topics	 La santé de A à Z

Influenza	 http://www.who.int/csr/disease/influenza/en/	 Grippe

Influenza network (FluNet)	 http://who.int/flunet	 Réseau grippe (FluNet)

International Health Regulations	 http://www.who.int/csr/ihr/en/	 Règlement sanitaire international

International travel and health	 http://www.who.int/ith/	 Voyages internationaux et santé

Intestinal parasites	 http://www.who.int/wormcontrol/ 	 Parasites intestinaux	

Leishmaniasis	 http://www.who.int/leishmaniasis	 Leishmaniose

Leprosy	 http://www.who.int/lep/	 Lèpre

Lymphatic filariasis	 http://www.who.int/lymphatic_filariasis/en/	 Filiariose lymphatique

Malaria	 http://www.who.int/malaria	 Paludisme

Neglected tropical diseases	 http://www.who.int/neglected_diseases/en/	 Maladies tropicales négligées

Outbreak news	 http://www.who.int/csr/don	 Flambées d’épidémies

Poliomyelitis	 http://www.polioeradication.org/casecount.asp	 Poliomyélite

Rabies network (RABNET)	 http://www.who.int/rabies	 Réseau rage (RABNET)

Report on infectious diseases	 http://www.who.int/infectious-disease-report/	 Rapport sur les maladies infectieuses

Salmonella surveillance network	 http://www.who.int/salmsurv	 Réseau de surveillance de la salmonellose

Smallpox	 http://www.who.int/csr/disease/smallpox/	 Variole

Schistosomiasis	 http://www.schisto.org	 Schistosomiase

Tropical disease research	 http://www.who.int/tdr/	 Recherche sur les maladies tropicales

Tuberculosis	 http://www.who.int/tb/ and/et http://www.stoptb.org	 Tuberculose	

Vaccines	 http://www.who.int/immunization/en/	 Vaccins

Weekly Epidemiological Record	 http://www.who.int/wer/	 Relevé épidémiologique hebdomadaire

WHO Lyon Office for National Epidemic 		  Bureau OMS de Lyon pour la préparation 
Preparedness and Response	 http://www.who.int/csr/ihr/lyon/en/index.html 	 et la réponse des pays aux épidémies	

WHO Pesticide Evaluation Scheme (WHOPES) 	 http://www.who.int/whopes	 Schéma OMS d’évaluation des pesticides 			
		  (WHOPES)

WHO Mediterranean Centre 		  Centre Méditerranéen de l’OMS pour 
for Vulnerability Reduction, Tunis	 http://wmc.who.int/	 la Réduction de la Vulnérabilité à Tunis (WMC)

Yellow fever	 http://www.who.int/csr/disease/yellowfev/en/ 	 Fièvre jaune 

WHO web sites on infectious diseases 
Sites internet de l’OMS sur les maladies infectieuses 


