2009 H1N1 Influenza Management in the Critical Care Areas

WHO Representative Office in Syria

Caveat:

This practice note is presented to clinical colleagues to assist the management of influenza cases of 2009 (H1N1). The recommendations are based primarily on adult ICU practice and arise from review of the 2009 H1N1 literature up till October 16, 2009 and from our own experience in managing tens of cases in Saudi Arabia. These participants have included Intensivists from Saudi Arabia along with our colleagues in Syria, as well as representatives from the Department of Health and WHO in Syria. The views presented reflect consensus of those participating who have had direct experience of ICU treatment of HINI patients in the current pandemic and, although verified as far as possible, the opinions are clearly those of the individual participants. 

Transmission 

The H1N1 virus is transmitted easily from person to person when speaking, by sneezing or coughing and can be confused with other severe Influenza illnesses caused by different viruses. The general incubation period is 1-4 days, with an average of 2 days. Adults may be contagious from one day prior to the commencement of symptoms to up to 7 days after becoming sick. Children may be contagious for longer periods

Evolution:
Most of the identified persons who have contracted the H1N1 Influenza show improvement in one to two weeks. Nevertheless it has been observed that some cases evolve with clinical deterioration, involving lower respiratory tract infections (pneumonias), with severe and occasionally fatal outcomes, which have occurred more frequently in persons who have underlying chronic diseases, are pregnant or immunosuppressed.
At-Risk Groups:

The following groups of patients groups are at risk of developing influenza complication when infected:

· Infants and children aged less than 5

· Elderly (>65 years)

· Nursing home residents

· Pregnant women

· Patients with chronic co‐morbid conditions such as cardiovascular, respiratory or liver disease, diabetes,
· Patients with immunosuppression related to malignancy, HIV infection or other diseases. 

· Morbid obesity
Clinical Presentation:
Uncomplicated Influenza (Influenza-like Illness ILI):

Patients with uncomplicated influenza may have symptoms of influenza-like illness that may or may not be associated with gastrointestinal symptoms:

· Influenza‐like illness symptoms: Fever higher than 38oC, cough, sore throat, rhinorrhea, headache, muscle pain, malaise, but no shortness of breath, no dyspnoea. Patients may present with some or all of these symptoms. 
· Other possible symptoms may include headach, myalgia, joint pain and malaise
· Gastrointestinal illness may also be present, such as diarrhoea and/or vomiting, especially in children, but without evidence of dehydration.

Complicated Influenza:

Patients with complicated influenza may take one r more of the following scenarios:

· Presenting clinical disease:

· Shortness of breath, dyspnoea, tachypnea, hypoxia) and/or radiological signs of lower respiratory tract disease

· CNS findings (e.g. encephalopathy)

· Severe dehydration 

· Renal failure

· Multi‐organ failure, and septic shock. 
· Musculoskeletal (rhabdomyolysis) 

· Cardiac (myocarditis). 

· Exacerbation of underlying chronic disease, including asthma, chronic obstructive pulmonary disease, chronic hepatic or renal failure, diabetes or other cardiovascular conditions. 

· Any other condition or clinical presentation requiring hospital admission for clinical management. 

Few points are worth to be mentioned in severe cases:

· Most have a history of flu-like illness (fever, sore throat and cough) but this may be mild prior to developing signs of severe acute respiratory infection.

· Some may deteriorate rapidly or present in extremis.

· Although most have respiratory symptoms, some have signs of dysfunction in other systems (e.g. nausea, vomiting, diarrhea, abdominal pain, encephalopathy).

· Rarely, patients may present with only abdominal or CNS symptom.

· Cases with asthma, or who are pregnant, or morbidly obese may be more likely to require critical care.

· Despite children having high attack rates, at present the proportion requiring ICU admission is low at present the proportion requiring ICU admission is low.
Laboratory Confirmation:
Real-time RT-PCR is the recommended test for confirmation of cases. It has a sensitivity of90-100% with different methods. At this stage of the pandemic the test is not required to be done on all cases and would be highly recommended in the following situations:
· Uncomplicated influenza patients in the presence of one or more of the risk factors

· All patients with complicated influenza

The positivity of the test would determine the treatment options of the patient.
Antiviral Treatment and Chemoprophylaxis:

Susceptibility to Antiviral Agents

The following table list the different circulating viruses for seasonal influenza A in addition to influenza B, avian influenza and 2009 (H1N1) virus along with their susceptibility to antiviral agents:

	
	Oseltamivir 
	Zanamivir 
	M2 inhibitors 

	Pandemic A(H1N1) 2009 
	Susceptible 
	Susceptible 
	Resistant 

	Seasonal A (H1N1) 
	Mostly resistant 
	Susceptible 
	Mostly susceptible 

	Seasonal A (H3N2) 
	Susceptible
	Susceptible 
	Resistant 

	Influenza B 
	Susceptible
	Susceptible 
	Resistant 

	Avian influenza (H5N1) 
	Susceptible
	Susceptible 
	Variable resistant 


Antiviral Treatment:

Treatment choice is dependent on susceptibility data, severity of disease and the presence or absence of risk factors. Antiviral treatment is recommended at this stage of the epidemic to the following groups:

· Uncomplicated influenza patients with the presence of one or more of the risk factors

· All patients with complicated influenza whether there is a risk factor or not.

The following table summarizes the recommendation in terms of treatment in different scenarios related to the circulating influenza virus type:
	Population
	Pandemic (H1N1) influenza virus 2009
	Multiple co‐circulating influenza A sub‐types or viruses with different antiviral susceptibilities

	Mild to moderate uncomplicated clinical presentation 

	At-risk population 
	oseltamivir or zanamivir 
	Zanamivir, or oseltamivir  plus M2 inhibitor

	Otherwise healthy 
	Need not treat 
	Need not treat 

	a. Amantadine should not be used in pregnant women 

	Severe or progressive clinical presentation 

	At-risk population 
	Oseltamivir 

(zanamivir should be used where virus is known to be resistant to oseltamivir, or if oseltamivir unavailable) 
	oseltamivir plus M2 inhibitor or zanamivir 

	Otherwise healthy 
	
	


Chemoprophylaxis:

Chemoprophylaxis with oseltamivir or zanamivir is offered to contact of 2009H1N1 cases in the following groups:

· High risk settings: 
· high proportion of community fall within one or more at-risk group: nursing home
· closed or semi closed setting with high person to person contact: prisons, camps
· High gain group
· groups with high exposure to infection but whose function is crucial to mitigation of the epidemic, and where a high attack rate over a short period of time would severely compromise health service provision: principally health care workers. 
· High risk individual
· at-risk group 
Antiviral Dosing

The following table indicates the recommended dosing for oseltamivir and zanamivir in adults and children:

	Agent Group 
	Treatment (5 days) 
	Prophylaxis (10 days)a 

	Oseltamivir 

	Adults 
	
	75 mg twice daily^
	75 mg once daily

	Children > 12 months
	≤ 15 kg 
	30 mg twice daily 
	30 mg once daily 

	
	16 to 23 kg  
	45 mg twice daily 
	45 mg once daily

	
	24 to 40 kg 
	60 mg twice daily 
	60 mg once daily

	
	>40 kg 
	75 mg twice daily 
	75 mg once daily

	Zanamivir 

	Adults
	10 mg (2 inhalations) twice daily 
	10 mg (2 inhalations) once daily 

	Children
	10 mg (2 inhalations) twice daily (7 years and older)
	10 mg (2 inhalations) once daily (5 years and older)


International ICU Experiences:
USA Experience:

· Total of  67 patients out of 272 (25%) hospitalization required ICU admission 

· Median age 29 yrs 
· 45 patients (67%) had underlying condition 
· 9%  of cases were among  pregnant women

· 24 cases (36%)  developed ARDS

· 42 (63%) cases required mechanical ventilation 
· Death rate was 28% ( 19/67) 

Canadian Experience:

· 168 confirmed or probable 

· Day 1 mean SOFA (6.8) 

· Mechanical ventilation (81%) 

· Median duration of mechanical ventilation (12 days) 

· Median ICU stay (12 days) 

· 28 day mortality (14.3%) 

· 90 day mortality (17.1%) 
Australia and New Zealand Experience:

· 722 cases were admitted to ICU from June 1 through August 31 representing 28.7 per million inhabitants.
· 31.7% had no predisposing factors, 9.1% among pregnant women, 28.6 with BMI>35, 32.7 had asthma or other pulmonary disease and 10.5 had chronic heart failure

· 48.8% presented with viral pneumonitis or ARDS, 20.5% presented with secondary bacterial infection, 13.9% with exacerbation of airflow limitation and 17.1% with intercurrent illness

· 64.6% required mechanical ventilation and 10.6% required ECMO

· Median duration of mechanical ventilation was 8 days, 7.4 days of median ICU stay and 12.3 days of median hospital stay.

· Mortality rate of 14.3%

Case Management:

Rapidly progressive respiratory failure is relatively common preceding ICU admission – therefore it is considered that ward based monitoring must include respiratory rate and SpO2. Use within a hospital of an ‘early warning system’ of clinical patient observation may help identify deteriorating patients. Viral pneumonitis has been commonly seen in UK patients whilst haemorrhagic  pneumonitis has been seen in North America. Early intubation seems to improve outcomes; current experience suggests using noninvasive ventilation (NIV) as an interim measure may worsen outcomes however; this has not been used in many patients.
Triage Protocol:

The purpose of triage in 2009 H1N1 infection is to:
· Reduce the risk of transmission

· Determine the type and severity of disease

· Prioritize care
· Assign the destination of the patient 
Several scoring systems are available to assess the severity of illness and location of care, we recommend using CURB-65 system that assign one point for each of the following findings:
	1 
	Confusion (new disorientation in person, time or place) 

	1 
	Elevation of blood Urea, or blood urea nitrogen (BUN) level > 7 mmol/L (urea) or 20 mg% (BUN) 

	1 
	Respiratory rate >= 30 breaths/min 

	1 
	Low Blood pressure, SBP < 90 mm Hg OR 

DBP =<60 mm Hg 

	1 
	Age >= 65 years 


The score is translated into a severity index based on the mortality figures and would dictate the destination of the patient based on the following:
	Score 
	% Mortality 
	Site of Care 

	0 
	0.7 
	Outpatient 

	1 
	1-3.2 
	Outpatient 

	2 
	2-9 
	Hospital 

	3 
	17 
	ICU 

	4 
	41.5 
	ICU 

	5 
	57 
	ICU 


Prioritization of Care:

In case of limitation on ICU bed availability, delivery of care should be prioritized to patients who would benefit the most based on Sequential Organ Failure Assessment (SOFA) score:
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Patients with SOFA score of >11 should be considered for comfort care in case of limitation of available ICU beds and ventilators as their mortality rate approaches 100%, patients with sofa score of ≤7 should have the highest priority of ICU care.
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ARDS Definition Criteria:

The 1994 North American-European Consensus Conference (NAECC) criteria for ARDS:
· Onset - Acute and persistent
· Radiographic criteria - Bilateral pulmonary infiltrates consistent with the presence of edema
· Oxygenation criteria - Impaired oxygenation regardless of the PEEP concentration, with a Pao2/Fio2 ratio ( 300 torr (40 kPa) for ALI and ( 200 torr (27 kPa) for ARDS 
· Exclusion criteria - Clinical evidence of left atrial hypertension or a pulmonary-artery catheter occlusion pressure of ( 18 mm Hg.
The lung compliance is usual decreased but normal lung compliance has been observed in many cases and lung ventilation should be utilized accordingly to avoid over-distention of lung units.
 Requirement for invasive ventilatory support:

· Refractory hypoxemia: SpO2 < 90% on non-rebreathe mask @ 15L/min oxygen flow

· Respiratory acidosis: pH < 7.2 
· Clinical evidence of impending respiratory failure: Respiratory rate > 40
· Inability to protect or maintain airway: GCS <8

Non-Invasive Ventilation 

Non0invasive ventilation may be used where appropriate.  In such circumstances FFP3 masks should be worn by staff, the ventilator should be turned on only after fitting to the patients face and turned off before removal. If NIV strategy likely only to postpone invasive ventilation, consider earlier progression to elective intubation and mechanical ventilation. Bacterial / Viral filter to expiratory circuit.

Mechanical Ventilation / Equipment

· Current ventilator set-up is appropriate for these patients, including tubing, humidification and bacterial / viral filter on expiratory circuit.

· Change of ventilator tubing should be as per current practice (every 72 hours).

· Closed suctioning should be employed.

· Ventilator circuit should not be broken unless necessary.

· If circuit has to be broken, adopt aerosol generating procedure precautions.

Protective Lung Ventilation Strategy:

According to the ARMA study, ventilation of ARDS patients with a tidal volume of 4-6 mL/kg of ideal body weight would reduce mortality rate from 39.8% to 31% compared with normal tidal volume ventilation at 10-12mL/kg . This strategy is utilized in all patients with ARDS and low compliant lungs with the following aims:
· Ventilated with tidal volume of 4-6 mL/kg based on predicted body weight
· Maintain plateau pressure ( 30
· Titrated to respiratory rate to  maintain pH >7.3
· Appropriate combination of FiO2 and PEEP to achieve PO2 55-80 or Sat > 88%
Median duration of mechanical ventilation is 10-12 days.
Lung Rescue Therapies:

According to the Canadian experience, the use of lung rescue therapies was as the followings:

· Neuromuscular blockade was required in 28% of cases

· High-frequency oscillatory ventilation was used in 11.9% of cases especially in poorly compliant cases
· Inhaled nitric oxide was used in 13.7% of cases 

· Extracorporeal membrane oxygenation was required in 4.2% of those cases with refractory hypoxemia
· Prone positioning ventilation was used in no more than 3% of cases 

Conservative Fluid Strategy:

Based on the National Heart, Lung, and Blood Institute Acute Respiratory Distress Syndrome (ARDS) Clinical Trials Network study published at N Engl J Med 2006;354:2564-2575 conservative fluid strategy to keep the central venous pressure at <4 cm H2O showed a reduction of the duration of mechanical ventilation of 2,5 days. We highly recommend a conservative fluid strategy in 2009 H1N1 ARDS  patients in the absence of hypotension, dehydration or the need for early goal directed  therapy.
Antiviral Therapy in Critically Ill Patients
· Oseltamivir 150mg NG BD for 10 days in the critically ill should be administered as early as possible. This is higher than the recommended treatment dose of 75mg BD in non-severe cases. The higher dose and duration has become common practice internationally in the critically ill, though there is no specific evidence to support this practice. Oseltamivir is not available in an intravenous format. GUT absorption may be an issue with critically ill.

· Patients who were treated with early antiviral agents showed a 7 fold increase in chance of survival compared to patients who were not treated with antiviral agents.

· Dose adjustment required for Cr Clearance < 30ml/min

· Oseltamivir / ribavarin combination therapy – limited data

· Ribavarin Monotherapy – limited data

· Adamantanes – H1N1 resistant to adamantanes (Amantadine)

· No evidence of the use of Inhaled Zanamivir in critically ill

Steroids Therapy
There is an evidence of increased viral replication in SARS and other respiratory viral infections and evidence of increased mortality in avian influenza. Also there is evidence that steroids may be detrimental in 2009 H1N influenza and is associated with an Odd Ratio of 3 for increased mortality. We recommend to avoid routine use of steroids in 2009 H1N1 infections.
Acute Kidney Injury

Impairment of renal function is common.Approximately 20% of critically ill H1N1 patients may require renal replacement therapy. The presence of acute renal failure is associated with higher risk of death with an Odd Ratio of 25.
Thromboembolic prophylaxis

Critically ill patients with 2009 H1N1 disease is at higher risk of developing thromboembolic disease and is very Important to ensure that prophylaxis is prescribed.

Bacterial Superinfection

Secondary bacterial infections should always be considered and routine tracheal aspirate sampling and routine surveillance should be adhered to. Streptococcal, staphylococcal and pneumococcal secondary infections have all been reported. Concern over MRSA & PVL variants has been raised and clinicians should be alert to this possibility.

Disease Course
Beware of rapid deterioration in hospitalised patients. International experience has observed such deterioration within 24hrs of hospital admission, followed by referral to ICU with a median of 1 day between hospitalization and admission to ICU
Infection Control:

Adults will usually be infectious for 7 days from symptom onset or until the resolution of symptoms, whichever is longer. Children will usually be infectious for up to 7 days, although longer periods of virus shedding have been found in infants and a small proportion of children. Virus excretion may be considerably longer in immunocompromised patients.
Influenza viruses can survive 12-24 hrs on surfaces in the environment, especially hard, non-porous materials such as stainless steel. Influenza viruses are easily deactivated by washing with soap and water or alcohol handrub or normal household detergents & cleaners
Caring for patients with suspected or confirmed infection
When working in direct contact with patients, Standard and Droplet Precautions should always be applied.  Aerosol precautions should be taken in special procedures
Contact and Droplet Precautions
Contact and droplet precautions should be applied to all hospitalized cases of 2009 H1N1 influenza and involve:
· Clean, non-sterile long-sleeved gown

· Gloves 

· Surgical mask

· Facial protection when appropriate (either a medical mask and eye-visor or goggles, or a face shield). 
· Hand washing before and after each contact and after PPE removal.
Aerosol Precautions:

When performing aerosol-generating procedures health-care providers should be aware that these procedures have been associated with increased risk of infection transmission and precautions should include the following: 
· Hand hygiene before and after patient contact, and immediately after removal of mask. 

· Facial particulate respirator (e.g. EU FFP2, US NIOSH-certified N95)
· Eye protection (i.e. goggles or a face shield)
· Clean, non-sterile long-sleeved gown

· Gloves (some of these procedures require sterile gloves)
· Perform procedures in an adequately ventilated room (>12 air changes per hour)
· Avoid permitting unnecessary individuals into the room; and 
 Aerosol-generating procedures:
Include the following:

· Documented increased risk:

· Intubation and related procedures: manual ventilation

· Respiratory and airway suctioning including tracheostomy care

· Nasogastric aspiration

· Cardiopulmonary resuscitation

· Bronchoscopy 

· Autopsy

· Possible increased risk

· Nebulization 

· NIV

· High frequency ventilation

The following table summarizes the recommended personal protection equipment for staff who care for patients with pandemic influenza: 
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Table 1: Personal protective equipment for staff who care for patients with
pandemic influenza

Entry to cohorted Close patient Aerosol-
area but no contact J|  contact (within generating
with patients ) procedures*

Hand hygiene

Gloves

Plastic apron

Gown

Surgical mask

FFP3 respirator

Eye protection X Risk assessment

a Wherever possible, aerosol-generating procedures should be performed in side rooms o other closed single-
patient areas with minimal staff present (see section 7.3)

b Gloves and an apron should be worn during certain cleaning procedures (see section 5).
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Duration of Isolation
Duration of isolation in ICU is not well defined, we recommend keeping the patient in isolation till they are symptoms free  or after 10 days whatever is longer. Control measures should be used during the duration of acute illness. Some experts are using PCR as a guide. However, PCR does not translate directly to viable virus. 

