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On 11 June 2009 the World 

Health Organization raised the 

pandemic alert level to Phase 6 

and declared that a global pandemic was 

underway. The causative pathogen, an 

H1N1 influenza A virus, was a triple-

reassortant combination of swine, avian 

and human influenza that initially appeared 

in Mexico earlier that year (Cao et al, 

2009). In April 2009, the first US cases of 

H1N1 were confirmed by the Centers for 

Disease Control and Prevention (CDC) 

(Jain et al, 2009). Since then, many more 

clinical cases have been reported to the 

CDC and to public health authorities. 

Based on the initial epidemiology and 

information regarding the pathogenesis of 

H1N1, the current pandemic appears to 

be relatively mild in terms of its overall 

severity and case fatality (Cao et al, 2009; 

CDC, 2009a; Jain et al, 2009; Louie et al, 

2009). However, some unique and poten-

tially concerning aspects to its pathogene-

sis need to be addressed. 

Prior pandemics
Influenza pandemics have occurred peri-

odically throughout history (Cunha, 2004). 

However, the time from one pandemic to 

another varies and cannot be accurately 

predicted. Accordingly, the current pan-

demic was expected, as are future pandem-

ics. The real questions have always been: 

when will the next pandemic occur and 

how severe will it be? 

In the last century, there were three pan-

demics: 1918 Spanish flu H1N1, 1957 

Asian flu H2N2 and 1968 Hong Kong flu 

H3N2 (Mareiniss et al, 2009). The most 

severe of these was the 1918 Spanish flu, 

which is considered one of the worst epide-

miological catastrophes the world has suf-

fered. It occurred in three distinct waves 

and resulted in an estimated 50–100 mil-

lion deaths worldwide (Taubenberger and 

Morens, 2006); over half a million deaths 

occurred in the United States. An impor-

tant and unusual aspect of this pandemic 

was that it predominantly caused morbid-

ity and mortality in relatively healthy young 

adults (Cunha, 2004; Taubenberger and 

Morens, 2006). In contrast, the 1957–8 

Asian flu and 1968 Hong Kong flu were 

much milder and more typical pandemics, 

with most morbidity and mortality among 

the very young, old and compromised 

patient populations (Kilbourne, 2006; 

Taubenberger and Morens, 2006). 

The current pandemic: 
2009 swine flu H1N1 
From April until 14 November 2009, the 

CDC estimated that 34–67 million indi-

viduals in the USA were infected with the 

H1N1 virus. Of these cases, the CDC 

estimated that 154 000–303 000 resulted 

in hospitalizations and that 7070–13 930 

resulted in deaths. There was a significant 

peak in pandemic flu activity across the 

USA from 18 October to 14 November 

2009, with a high during the week ending 

24 October. The overwhelming majority 

of hospitalizations and deaths in seriously 

ill patients were in those younger than 

64 years of age (CDC, 2009a). 

Studies of hospitalized H1N1 patients 

confirm that the current pandemic is more 

problematic in younger populations: the 

median ages of admission in two studies 

were 21 years and 27 years respectively 

(Jain et al, 2009; Louie et al, 2009). This is 

in sharp contrast with seasonal influenza, 

where typically 60% of hospitalizations and 

90% of mortality is among patients 

>65 years old (CDC, 2009a; Jain et al, 

2009). The lower average age of admitted 

patients and apparent sparing of this older 

population may be the result of prior expo-

sure or vaccination in the elderly creating 

some degree of pre-existing immunity 

(Louie et al, 2009). However, poorer out-

comes have been seen among patients older 

than 50 years admitted with H1N1 infec-

tions (Louie et al, 2009. As a result, although 

the average age of admitted patients during 

this pandemic has been lower, clinical vigi-

lance of older patients admitted with H1N1 

infections is still vital. 

There are also other important features 

of this pandemic. Similar to seasonal influ-

enza, the majority of hospitalized patients 

appear to have had comorbid conditions 

(endocrine, pulmonary, cardiovascular, 

neuromuscular) that put them at risk for a 

severe clinical course. In one study of 1088 

hospitalized patients with confirmed 

H1N1, 68% had comorbid conditions 

(Louie et al, 2009). A similar study found 

that 73% of hospitalized H1N1 patients 

had comorbid and underlying medical 

conditions (Jain et al, 2009). Of these 

conditions, asthma and chronic obstruc-

tive pulmonary disease were the most 

common in each study. Additionally, both 

pregnant and post-partum patients appear 

to be at increased risk for complications, as 

do obese and morbidly obese patients 

(Louie et al, 2009, 2010). However, fur-

ther study of the obesity risk is likely 

needed. Severe disease has also been 

reported in healthy young adult patients 

(CDC, 2009b; Jain et al, 2009).

Among hospitalized patients, early treat-

ment with antiviral medication (oseltamivir 

or zanamivir) seems important in limiting 

the severity of the clinical course. In a review 

of hospitalized patients, a multivariable 

model demonstrated that treatment with 

neuraminidase inhibitors within 48 hours of 

symptom onset was significantly associated 

with decreased intensive care unit admis-

sions (Jain et al, 2009). A similar publica-

tion specifically demonstrated that early 

treatment with this type of antiviral medica-

tion within 48 hours of symptoms signifi-

cantly decreased intensive care unit admis-

sion and death in hospitalized pregnant and 

postpartum patients compared to delayed 

treatment (Louie et al, 2010). However, 

some observational data appear to indicate 

that antiviral treatment after 48 hours may 

still reduce disease severity and mortality in 

hospitalized patients (Uyeki, 2009). 

Emergency medicine issues 
Given the apparent effectiveness of early 

antiviral treatment in preventing severe 

hospital courses and death in patients with 

H1N1, all patients with influenza-like ill-

ness who require hospital admission should 
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be started on antiviral medication as soon 

as possible (Jain et al, 2009; Uyeki, 2009). 

Further, patients with lung infiltrates and 

suspected influenza should be treated with 

both antibiotics and antivirals. Antiviral 

treatment should ideally begin within 

48 hours of symptoms, as earlier treatment 

appears to limit the clinical severity, inten-

sive care unit admissions and the risk of 

death in hospitalized patients (Jain et al, 

2009; Louie et al, 2010). However, treat-

ment after 48 hours is thought to be ben-

eficial as well and is recommended (Jain et 

al, 2009; Louie et al, 2009; Uyeki, 2009). 

Accordingly, emergency medicine physi-

cians should consider starting empiric anti-

viral treatment as soon as possible for 

admitted patients (CDC, 2009b).

Logistically, antiviral treatment may be 

difficult in the emergency department 

because influenza outbreaks typically result 

in emergency department overcrowding, 

which may make timely administration of 

either antibiotics or antivirals difficult (Pines 

et al, 2007). In spite of this challenge, we 

must continue to proactively work to ensure 

that all potential H1N1 inpatients are rap-

idly identified and treated. We must also 

continue to use appropriate respiratory pre-

cautions with these patients while keeping 

them separated from other emergency 

department patients without influenza-like 

illness (Rothman et al, 2006). 

Although the current pandemic has been 

fairly mild, a significant portion of hospi-

talized patients have had severe clinical 

courses requiring intensive care unit care. 

Studies of hospitalized H1N1 patients 

have reported 25–30% of patients treated 

in the intensive care unit (Louie et al, 

2009; Jain et al, 2009). As a result, provid-

ers must be aware of their critical care 

resources in the event the pandemic 

becomes more severe (Mareiniss et al, 

2009). The Task Force for Mass Critical 

Care, spearheaded by the American College 

of Chest Physicians, has provided several 

guidelines and recommendations for emer-

gently expanding intensive care unit space 

in hospitals during times of infectious dis-

ease crises (Rubinson et al, 2008). This task 

force has also made recommendations 

regarding the proper allocation of intensive 

care unit beds and ventilators in the event 

that resources are severely limited 

(Devereaux et al, 2008). Although this 

eventuality is not currently expected, pro-
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viders should be familiar with the above 

guidelines and recommendations as well as 

their local emergency response plans. 

Conclusions
Only time will tell how this pandemic will 

evolve and eventually resolve. Until then, 

we must strive to quickly identify and treat 

hospitalized H1N1 patients with antivirals, 

continue to communicate new informa-

tion and use our current understanding of 

H1N1 to better prepare for future waves of 

disease. Finally, as with all disasters, it is of 

paramount importance to maintain a high 

level of communication and coordination 

within the health-care setting. BJHM
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KEY POINTS 
n On average, patients hospitalized with H1N1 are younger than patients typically admitted for 

seasonal influenza, but older hospitalized patients appear more likely to have poorer outcomes.  
n Most patients hospitalized with H1N1 have comorbid conditions, but some severe clinical courses 

have been seen in healthy young adults.
n A significant percentage of hospitalized H1N1 patients with severe clinical courses have required 

intensive care unit admission.
n In hospitalized patients, treatment with neuraminidase inhibitors within 48 hours of symptoms 

appears to be associated with a decreased likelihood of intensive care unit admission and death.  
n All hospitalized patients with suspected H1N1 infections should receive empiric neuraminidase 

treatment as soon as possible, even if symptoms have persisted for more than 48 hours. 


