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Supplement 5: Clinical Guidelines

Rationale

Healthcare providers are essential to rapid detection of illness in the community. Early identification and isolation may help slow the spread of illness. Clinical awareness is also vital as rapid diagnosis and treatment can prevent complications. Specific clinical information may be lacking, however, complicating field work. The key challenges for clinicians are: (1) quickly identifying and triaging cases, (2) containing the spread of infection, (3) beginning case workup, (4) beginning antiviral and other therapies, (5) and anticipating complications. 

Overview

This supplement identifies procedures for screening, assessment, and management of patients with suspected influenza in the Interpandemic and Pandemic Alert Periods, and for patients during the Pandemic Period. The Appendices provide additional clinical details. (Updates are available at www.cdc.gov/flu/)

In the Interpandemic and Pandemic Alert Periods, detection relies on clinical and epidemiological features. In the Pandemic Period, diagnosis is more clinically oriented, because the likelihood will be high that any flu-like illness is pandemic flu. If no human infections with a novel influenza A strain have occurred anywhere in the world (Interpandemic Period: Phase 1 or 2) or if sporadic cases of animal-to-human transmission or rare instances of human-to-human transmission (Pandemic Alert Period: Phase 3 or 4), it is unlikely that a traveler returning from an affected area would be infected. If local person-to-person transmission is confirmed (Pandemic Alert Period: Phase 5) the likelihood is higher. 

This supplement is for clinicians, with the understanding that flu management is based on clinical judgment of individual patients and local resources such as rapid diagnostics, antivirals, and hospital beds. Early antiviral therapy shortens the duration of seasonal flu illness and is expected to affect a new flu virus similarly. (See Document 7: Antiviral Drug Distribution and Use)

Clinical management should also include supportive care and management of complications. 

Clinical Guidelines for the Interpandemic and Pandemic Alert Periods

During these periods, the primary goal is to quickly identify and contain cases. Specific screening criteria with clinical and epidemiological features should be used to limit the number of people that need screening. Although flu-like illness is a common presentation, especially in winter, human cases of novel flu are expected to be rare during the Interpandemic and Pandemic Alert Periods. Lab testing will likely be needed for severe illness, such as pneumonia. Steps for detection and clinical management in these periods are in Figure 1. 

A. Criteria for evaluation of patients with possible novel influenza

The following are for evaluating any suspected infection with a novel flu virus. Both clinical and epidemiologic criteria should be met in the Pandemic Alert Period. 

1. Clinical criteria

Suspected cases must first meet criteria for influenza-like illness (ILI), i.e. temperature of > 38°C and either sore throat, cough, or dyspnea (shortness of breath). 

However, a new flu strain may present differently from recent infections with novel viruses; if so, updated clinical criteria will be posted at www.cdc.gov/flu.

In the Interpandemic and Pandemic Alert Periods, lab testing for novel influenza A viruses should be performed only for: 

· Hospitalized patients with severe ILI, including pneumonia, who meet the epidemiologic criteria (see below), or
· Non-hospitalized patients with ILI and strong epidemiologic suspicion of novel flu virus exposure (e.g. direct contact with ill poultry in an affected area, or close contact with known or suspected human case). (See Appendix 2 of Supplement 2: Laboratory Diagnostics)

· Recommendations for patients with respiratory illness are in Box 2. Exceptions to current clinical criteria are in Box 3.  

2. Epidemiologic criteria

Epidemiologic criteria for evaluating people with possible novel flu focus on risk of exposure to a novel flu virus with pandemic potential. The incubation for seasonal flu is from 1 to 4 days, but it may be unknown for a novel flu virus, therefore the maximum interval between potential exposure and symptom onset is set conservatively at 10 days. 

Exposure risks: 

· Travel risks
Persons have a travel risk if they have (1) recently visited or lived in an area affected by highly pathogenic avian influenza outbreaks in domestic poultry or where a human case of novel flu was confirmed, and either (2) had direct contact with poultry, or (3) had close contact with a person with suspected or confirmed novel flu. Areas affected with avian flu A (H5N1) and other novel strains are at
www.oie.int/eng/en_index.htm
www.who.int/en/

www.cdc.gov/flu/

Direct contact with poultry is defined as (1) touching birds (well, sick, or dead), (2) touching poultry feces or feces-contaminated surfaces, or (3) consuming uncooked poultry products, including blood, in an affected area. 
Close contact with a person from an infected area with confirmed or suspected novel flu is defined as being within 3 feet or 1 meter of that person during their illness. 

Persons reporting close contact in an affected area with a person suffering from severe but unexplained respiratory illness should also be evaluated. 

Human flu viruses circulate worldwide and year-round, including countries with avian flu A (H5N1) outbreaks in poultry. So, during the Interpandemic and Pandemic Alert Periods, a human flu virus may cause ILI in returned travelers at any time of the year. As of October 2005, people returning from Asian areas with H5N1 poultry outbreaks are more likely to have a human flu virus than avian flu A (H5N1). 


· Occupational risks
Persons at occupational risk for infection with a novel flu strain include those who work on farms or live poultry markets, who process or handle poultry infected with known or suspected avian flu, workers in labs containing live animal or novel flu viruses, and healthcare workers with direct contact with a suspected or confirmed novel flu case. 

Information to limit occupational risk is at
www.osha.gov/dsg/guidance/avian-flu.html

In the Interpandemic and Pandemic Alert Periods, when there is no sustained human-to-human transmission of novel flu viruses, direct contact with animals like poultry in an affected area or close contact with a suspected or confirmed human case is required for further evaluation. In the Pandemic Alert Period Phases 3 and 4, the majority of human cases will be from avian-to-human transmission (see Box 1). Therefore it is important to determine any history of direct contact with poultry (well, sick, or dead) consumption of uncooked poultry or poultry products, or exposure to poultry feces in an affected area. In Pandemic Alert Period Phase 5, history of close contact with an ill person with suspected or confirmed novel flu in an affected area will be even more important. 

Other avian flu A viruses – the same high-risk exposures defined above apply to other avian flu A viruses also. 

Other animals may become associated with human disease; if so, this guidance will be updated. 

B. Initial management of patients who meet the criteria for novel influenza

If a patient meets both the clinical and epidemiologic criteria, these activities should be initiated:

· Implement infection control precautions for novel flu, including Respiratory Hygiene/Cough Etiquette. Patients should be on Droplet Precautions for at least 14 days unless illness fully resolves or another etiology is identified. Healthcare personnel should wear surgical or procedure masks in patient rooms (as per Droplet Precautions) and gloves and gowns when indicated for Standard Precautions (Table). Patients should be put in single-patient rooms and patient movement should be limited. 

· Notify local and state health departments. Report patients meeting the clinical and epidemiologic criteria for a suspected case of novel flu as quickly as possible. Designate one person as the point-of-contact for updates on patients’ clinical status. 

· Obtain specimens for testing and notify local and state health departments to perform testing. Guidelines are in Supplement 2. It is unknown which specimens will be needed, therefore the following should be collected if possible: nasopharyngeal swab; nasal swab, wash or aspirate; throat swab; and tracheal aspirate for intubated patients. Store at 4°C in viral transport media until transported for testing. Acute (within 7 days of illness onset) and convalescent serum specimens (2-3 weeks after acute specimen, and at least 3 weeks after illness onset) should be obtained and stored at 4°C or frozen at minus 20-80°C. Serological testing for novel flu virus infection can only be done by the CDC. 

Clinicians should immediately notify local health officials if they intend to send specimens, to ensure for proper handling and containment (see Document B. Laboratory Response). 

Novel flu can be confirmed by RT-PCR or virus isolation from tissue cell culture with subtyping. RT-PCR cannot be performed by a hospital lab; it is only available at state public health labs and the CDC. Viral culture from specimens of suspect cases should only be done in facilities that meet biocontainment conditions for BSL-3 with enhancements or higher. 

Rapid flu tests and immunofluorescence (indirect fluorescent antibody staining [IFA] or direct fluorescent antibody staining [DFA]) may be used to detect seasonal flu, but should not be used to detect or exclude novel flu during the Pandemic Alert Period. Rapid flu tests cannot distinguish between human infection from seasonal and novel flu A viruses. Both negative and positive rapid flu tests and immunofluorescence results should be interpreted with caution, due to false positives and other issues. RT-PCR testing for flu viruses should be performed. See Document B. Laboratory Response for more info. 

Acute and convalescent serum samples and other available specimens (respiratory, blood and stool) should be saved and refrigerated or frozen for testing until a diagnosis is made. 


· Evaluate alternative diagnoses. An alternative diagnoses should be based only on lab tests with high positive-predictive value (e.g. blood or viral cultures, PCR, Legionella urinary antigen, pleural fluid culture, transthoracic aspirate culture). If an alternate etiology is identified, co-infection with novel flu may still be considered if there is a strong epidemiologic link.


· Decide on inpatient or outpatient management. This will depend on the physician’s clinical assessment, risk assessment, and if precautions to prevent the spread of infection can be taken at the case’s home (e.g. separate case from other family members; practice hand hygiene; possible use of masks; proper disposal of waste or contaminated items). 


· Initiate antiviral treatment as soon as possible, even if lab results are not available. Antivirals can decrease seasonal flu illness when given within 48 hours of illness onset. The effectiveness of antivirals for novel flu is unknown, but if a benefit exists, earlier administration will probably be better. See Document G. Antiviral Distribution and Use for more on antivirals.


· Assist officials with identifying potentially exposed contacts. Officials may need help identifying persons exposed to the novel flu case-patient, especially healthcare workers. Those in close contact at any time beginning one day prior to onset of illness are considered at risk. 

C. Management of patients who test positive for novel flu

If a patient is confirmed to have a novel flu virus, continue antiviral treatment and isolation and infection control precautions. Isolate patients with novel flu from those with seasonal flu. 

D. Management of patients who test positive for seasonal flu

Maintain Standard and Droplet Precautions for patients confirmed with seasonal flu. Continue antiviral treatment for a full course, e.g. 5 days. 

E. Management of patients who test negative for novel flu

The sensitivity of current tests for novel flu has not been established. False-negative results may occur. If tests are negative but clinical and epidemiological suspicion remains high, consider continuing antiviral treatment and isolation procedures. Negative test results may occur for various reasons which do not preclude the existence of novel flu. 
Interpretation of negative results should be tailored to the individual patient in consultation with infection control and infectious disease specialists. If a patient tests negative but no alternate diagnosis exists and clinical/epidemiologic suspicion is high, manage the case as if novel flu is still suspected. If an alternative diagnosis is made, isolation precautions and antivirals may be stopped, especially if no strong epidemiologic link exists, the test used has a high positive-predictive value, and the diagnosis explains the clinical signs. 

S5-IV. Clinical Guidelines for the Pandemic Period

During this period, the goal of rapid detection is to identify and triage cases of pandemic flu. During this period, clinics and ER’s may be overwhelmed with patients, limiting resources. Pandemic flu may also spread too rapidly to identify those who have been exposed. Therefore, evaluation will focus on clinical and lab findings, with less emphasis on lab testing and epidemiologic criteria. Clinical management in this phase is described below. 

A. Criteria for evaluation of patients with possible pandemic flu

1. Clinical criteria

Suspected cases of pandemic flu infection should meet ILI criteria: fever (temperature of >38°C) and one of the following: sore throat, cough, or dyspnea. During a pandemic, updates on clinical presentations can be found at: www.pandemicflu.gov and www.cdc.gov/flu/.

Recommendations for evaluating patients with flu-like illness are in Box 2. Exceptions to clinical criteria are in Box 3. 

2. Epidemiologic criteria

During the Pandemic Period, an exposure history will not be very useful. Also, there is a relatively high likelihood that any ILI at that time is pandemic flu. Once pandemic flu is in an area, clinical criteria are sufficient to classify a patient as a suspected pandemic flu case. 

B. Initial management of patients who meet criteria for pandemic flu

When a patient meets criteria for pandemic flu, the following activities should be initiated:

· Follow health department recommendations for reporting patients (See Document A. Surveillance for additional information)

· If a patient is hospitalized, implement IC precautions, including Respiratory Hygiene/Cough Etiquette (see Table and Document D. Infection Control). Put patient on Droplet Precautions for minimum of 5 days from symptom onset. (Healthcare personnel should wear masks in patient rooms, and gloves/gowns when indicated.) Once a pandemic is underway, hospitals should only admit patients with severe complications who cannot be treated outside the hospital. Admit either to a single-patient room or a cohort area for flu patients. Limit patient movement outside the isolation area. 

· Get specimens for evaluation as indicated (see Box 2). Once pandemic flu has arrived in an area, flu testing will not be needed for most patients. (Testing will probably be done by the health department on a subset of specimens to track changes in the virus.) Testing may aid cohorting decisions at the beginning or end of a pandemic. Consider flu diagnostic testing before giving antivirals (see Document G. Antiviral Distribution and Use). For more on flu testing, see Document B. Laboratory Response. 
RT-PCR and virus isolation from tissue culture will be most accurate for diagnosing pandemic flu. Specimens should include combined nasopharyngeal aspirates or nasal swabs, and throat swabs, stored at 4°C in viral transport media. In the Pandemic Period, BSL-2 conditions should be sufficient for viral culture of specimens from suspected cases. 
Rapid tests and immunofluorescence may be helpful for initial clinical management. Rapid flu tests have low sensitivity for detecting seasonal flu and it is not known how sensitive they will be for pandemic flu. Sensitivity will probably be higher for specimens collected within 2 days of illness onset, in children, and when tested at labs that perform a high volume of testing. In a pandemic, rapid testing may result in false positives or false positives, so results should also be interpreted in the overall clinical context. If more reliable testing is available, it should be used. See Supplement 2 for more on rapid tests.

· Decide on inpatient or outpatient management. Hospitalization decisions will be based on a physician’s assessment, and the availability of resources. (See Documents C. Healthcare Response & D. Infection Control for more on cohorting and infection control for patients.)
For example, patients who are unstable or have high-risk conditions may need closer monitoring, but a patient with just fever may qualify for home care. (See Document G. Antiviral Distribution and Use for more on inpatient/outpatient strategies.)
Separate patients at home from other household members. Follow hand hygiene practices and carefully dispose of contaminated waste such as tissues. Designate a primary caregiver. 

C. Clinical management of pandemic influenza patients

See Document G. Antiviral Distribution and Use for antiviral information. In addition to use of antivirals, management of severe flu should address supportive care and rapid identification and treatment of complications. CDC may request isolates of patients who fail treatment since they may more likely be drug resistant. Resistance testing will also be done randomly. 

Children under 18 with suspected or confirmed pandemic flu should not be treated with aspirin, to avoid Reyes syndrome. 

People with existing conditions such as respiratory or cardiovascular disease, the very young and the elderly, and others (see Appendix 1) are more likely to suffer major clinical presentations and complications related to seasonal flu. Clinical presentations associated with recent influenza A (H5N1) viruses are in Appendix 2. In particular, much post-infection pneumonia will likely be seen and should be prepared for (see Appendix 3). 
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Appendix 1. Clinical Presentation and Complications of Seasonal Influenza

Though usually characteristic, seasonal flu can be indistinguishable from illness caused by other respiratory infections. Even when flu is confirmed, management can be challenging, because flu can result in subclinical infection, mild illness, or exacerbation of existing conditions to fulminant deterioration. 

This appendix describes the common presentations and complications of seasonal human flu. Novel or pandemic flu may cause very different symptoms, however, so as soon as those are identified they will be disseminated. Appendix 2 has a summary of illnesses associated with past flu pandemics and avian flu A (H5N1) in humans. 

Presentation

· A typical case of uncomplicated seasonal flu begins abruptly with fever, chills, myalgias, anorexia, headache, and extreme fatigue. Fever usually lasts 2-3 days and reaches 38-40°C but can be higher, especially in children. 

· Respiratory symptoms like nonproductive cough, sore throat, and congestion occur at the same time, but may be overshadowed by other complaints.

· Physical examination usually reveals fever, weakness, mild inflammation of upper respiratory tract, and rare crackles on lung examination, but these findings are not specific for flu. 

· Uncomplicated illness usually resolves after some days, but cough, weakness and malaise can persist for 2 weeks. 

· Symptoms may differ in the elderly and children. Cases may present with respiratory symptoms with or without fever, fever only, anorexia only, lassitude, or altered mental status. Children may have higher fever and experience febrile seizures. Children are more likely to have gastrointestinal symptoms. Young children, especially neonates, may present only with fever or apnea.

Influenza is hard to distinguish from other illnesses based on symptoms alone. The positive predictive value of a clinical definition is dependent on the flu activity in the community, as well as the presence of other respiratory pathogens. 

Routine laboratory findings

No routine lab tests are specific for flu. Leukocyte counts may vary, though thrombocytopenia and severe leucopenia have been described in fulminant cases. Leukocytosis of >15,000 cells/ml should raise suspicion for a secondary bacterial process. Thorough testing may reveal other complications (see below). 

Differential diagnosis

Fever and respiratory signs of seasonal flu are not specific and can occur with other pathogens such as RSV, parainfluenza, adenoviruses, rhinoviruses and others. RSV and parainfluenza may lead to severe respiratory illness in the young and elderly and should be considered in differential diagnosis. Also, if alternate etiology is determined, viral or bacterial co-infection may be a possibility. 

Because flu occurs often in community epidemics, clinicians can diagnose seasonal flu with reasonable certainty without lab tests. However, definitive diagnosis requires a lab test. For more on lab testing, see www.cdc.gov/flu/professionals/labdiagnosis.htm
Complications

· Groups at risk for complications

· Persons aged ≥65 years

· Residents of nursing homes and other facilities housing anyone with chronic conditions

· Persons with chronic disorders of the pulmonary or cardiovascular systems, incl. asthma

· Persons requiring regular medical follow-up or hospitalization the past year for chronic metabolic diseases, incl. diabetes, renal dysfunction, hemoglobinopathies, or immunosuppression, incl. that caused by medication or HIV infection. 

· Children and adolescents (aged 6 months – 18 years) who receive long-term aspirin therapy (and are therefore at risk for Reyes syndrome)

· Pregnant women

· Children aged <2 years

· Persons with conditions that compromise respiratory function or the handling of respiratory secretions, or that may increase the risk of aspiration

Excluding the last group, in 2003 approximately 85 million persons in the U.S. were in one or more of these groups. 

Types of influenza complications

The most common serious complications are exacerbations of existing chronic diseases. Complications are frequently related to existing respiratory diseases like COPD. The flu symptoms may be minor compared to the exacerbation of the existing disease. 

Secondary bacterial pneumonia is another common complication, characterized by improvement in flu symptoms followed by a return of fever, with a productive cough and pleuritic chest pain. Findings include lobar consolidation on chest x-ray, and in adults, sputum smears positive for leukocytes and bacteria. The most commonly isolated pathogens are Streptococcus pneumoniae, Staphylococcus aureus, group A Streptococcus, and Haemophilus influenzae.

Flu can also result in a primary viral pneumonia infection. This has occurred in past pandemics, but is currently a rare outcome of seasonal flu in adults. Children with pneumonia are more likely to have a viral etiology. Primary influenza pneumonia begins abruptly, with progression to severe pulmonary disease within 1-4 days. Findings are consistent with diffuse interstitial and/or alveolar disease, including bilateral inspiratory crackles on auscultation and diffuse pulmonary infiltrates on chest radiographs. Hypoxia and hemoptysis indicate a poor prognosis; recovery can take 1-2 weeks. Mixed viral-bacterial pneumonia is more common than primary viral pneumonia and can be indistinguishable. 


Bronchiolitis from flu is more common in children, and resembles RSV or parainfluenza infection. Flu can cause croup in children and illness can be more severe. Otitis media can develop. In older children and adults, bacterial sinusitis may develop. 

Seasonal flu can result in cardiovascular complications, usually an exacerbation of an existing condition like congestive heart failure. Pregnant women and children with congenital heart defects may have poorer cardiac function during flu illness. Cardiac inflammation can occur, but clinical symptoms are rare. Available reports show that myocarditis may have occurred more often in pandemic years. Host inflammatory response may play a role. 

Children may experience gastrointestinal symptoms such as vomiting and diarrhea, rarer in adults, which can cause dehydration. 

Children can also experience myositis from flu, though usually associated with influenza B. Symptoms may be limited to pain and weakness in the legs but can sometimes progress to rhabdomyolysis and renal failure.

The most common neurologic complication from seasonal flu is febrile seizures, usually in young children. Encephalopathy with altered mental status is also possible; this can have result in permanent sequelae or death, and may be due to abnormal inflammatory response. Reye syndrome is another serious possible complication, characterized by acute encephalopathy with hepatic failure, in the absence of inflammation in either the brain or liver. 

Seasonal flu can also result in complications like sepsis and shock. Sepsis caused by invasive coinfection with Staphylococcus aureus, including methicillin-resistant S. aureus (MRSA), or other bacteria, such as Neisseria meningitidis has been reported. Toxic shock syndrome without bacterial co-infection has also been reported.

Appendix 2. Clinical Presentation and Complications of Illnesses Associated with Avian Influenza A (H5N1) and Previous Pandemic Influenza Viruses

Recently, human infections with different avian influenza A viruses have emerged and causes mild to severe illness, including H9N2, H7N7, H7N3, and H7N2. One type, influenza A (H5N1) has repeatedly caused limited outbreaks of severe and fatal human disease and is therefore of concern. 

Human infection with avian influenza A (H5N1)

The H5N1 subtype became widely known in 1997 after a poultry outbreak in Hong Kong caused illness in 18 people. These were the first cases of avian-to-human transmission of an avian influenza A virus causing severe disease. Most cases presented with fever, headache, malaise, myalgia, sore throat, cough, and rhinorrhea; a few had conjunctivitis or gastrointestinal distress. Seven, mostly children, developed mild respiratory infections while 11 developed severe primary viral pneumonia with rapid deterioration. Most in the latter group developed lymphopenia; six developed respiratory distress syndrome (ARDS), and five developed multi-organ system failure. Other abnormalities noted included pulmonary hemorrhage, renal dysfunction, liver failure, pancytopenia, hemophagocytosis, and Reye syndrome (with aspirin ingestion). None of the patients had secondary bacterial infection. Six of the 18 persons eventually died. 

Avian influenza A resurfaced in Hong Kong in Feb. 2003, in a father and son returning from Fujian Province, China. Both presented with flu-like symptoms, chest radiograph abnormalities, and lymphopenia. The father rapidly deteriorated, and developed severe lung involvement and hemophagocytosis; the 8-year old recovered. The father’s 7-year old daughter had also died of a pneumonia-like illness while in China, but the cause of illness was not determined. The boy had close contact with live chickens during his China visit, but no definite H5N1 source was found. 

The most recent human outbreak has been ongoing since Dec. 2003. This had been associated with an extensive H5N1 epizootic among poultry in Asia. Transmission is predominantly from birds to humans, but a few cases of human-to-human transmission have been suspected. The early cases from this outbreak have been described as primarily respiratory febrile illness progressing to severe disease in a high proportion of cases. Among 10 Vietnamese patients, all were previously healthy children or young adults (mean age 13.7 years) presenting with fever, cough, and dyspnea. All 10 had significant lymphopenia, moderate thrombocytopenia, and abnormal chest radiographs. Cultures from two patients suggested bacterial pneumonia. 

Of 12 cases in Thailand, seven were <14 years; all but one were previously healthy. All developed fever, cough, and dyspnea, and six had myalgia and diarrhea. Seven had decreased leukocyte counts, four had thrombocytopenia, and eight had increased serum liver enzymes. All had negative blood cultures. All had abnormal chest radiographs; nine developed respiratory failure with ARDS, but five had cardiac failure, four renal failure, and eight ultimately died. In the Vietnamese and Thai cases, rapid deterioration occurred a median of 5 days from onset, but with a wide range. 

Published reports since then indicate other syndromes can occur with H5N1 infection. In one case, a 39-year old Thai female with confirmed H5N1 was admitted with fever, vomiting, and diarrhea, and had significant lymphopenia. Around 12 days after symptom onset, she developed shortness of breath, and soon progressed to ARDS and death. A 4-year old Vietnamese male presented with severe diarrhea, developed acute encephalitis with coma, and soon died. Avian influenza A (H5N1) was later detected in specimens from the case, he presented with no respiratory symptoms. His 9-year old sister died of similar illness before his illness began (no H5N1 testing was performed). 

Updated avian influenza info can be found at: www.who.int/csr/disease/avian_influenza/en/

Illness associated with previous pandemic viruses

Because most people do not have immunity to new influenza A viruses, pandemic flu results in an increased rate of severe disease in most age groups. Morbidity in the 3 pandemics of the past century, however, varied greatly. The 1918-19 pandemic significantly affected young, healthy adults. Many developed fulminant disease, with perioral cyanosis, and died within days. Others survived but died later of secondary bacterial pneumonia. 

The symptoms that occurred in the pandemics of 1957-58 and 1968-69 were typical of flu, but were milder than the 1918 pandemic. The latter pandemics varied in the number of people affected and the general death rates, but death rates were higher in the chronically ill and elderly, and more healthy adults had severe complications. 

Implications for the next pandemic

The features of the next pandemic cannot be predicted. It is reasonable to assume that most affected persons will have flu-like symptoms, but past pandemics have varied with regard to severity and complications. Illnesses caused by novel flu viruses like H5N1 might predict the characteristics of pandemic flu but H5N1 has not yet spread easily from human to human, and its characteristics may change as it evolves, especially if different waves of illness occur over months. Therefore, it is important that clinicians and public health partners share and disseminate updated information continuously. 

Appendix 3. Guidelines for Management of Community-Acquired Pneumonia, Including Post-Influenza Community-Acquired Pneumonia


(CAP = community acquired pneumonia)

(BCAP = bacterial community acquired pneumonia)

Rationale

Post-flu bacterial community-acquired pneumonia will probably be a common complication in the next pandemic, possibly affecting 10% of cases. Assuming pandemic flu will affect 15%-35% of the U.S. population, about 4.4 to 10.2 million cases of such pneumonia might occur. It often presents as a return of fever, with productive cough and pleuritic chest pain, after initial flu symptom improvement. Findings include lobar consolidation on chest x-ray and, in adults, sputum smear positive for leukocytes and bacteria. Leukocytosis with increased immature forms may also be present. The most common etiologies of post-influenza bacterial pneumonia are Streptococcus pneumoniae, Staphylococcus aureus, group A Streptococcus, and Haemophilus influenzae. Primary viral pneumonia with abrupt onset and rapid progression is more common than bacterial pneumonia in children, but is rare in adults. Findings for viral pneumonia are consistent with interstitial and/or alveolar disease. Droplet and standard precautions are recommended for BCAP. 

Pneumonia treatment will be challenging. Secondary bacterial pneumonia will be hard to distinguish from CAP not preceded by flu. Guidelines for treatment of adult CAP in the Interpandemic Period de-emphasize use of diagnostic tests and favor empiric therapy with broad-spectrum antibacterials, especially extended-spectrum macrolides and fluoroquinolones. These will likely be in short supply in a pandemic, however. 

This appendix is designed to help clinicians manage patients with CAP (including BCAP) in a setting of high-patient volume and limited resources. 

Prevention 

Maximizing vaccination coverage against Streptococcus pneumoniae is an important part of post-flu BCAP prevention in all of the pandemic stages. Guidelines on use of the 23-valent pneumococcal polysaccharide vaccine in adults and the 7-valent pneumococcal conjugate vaccine in children are available. (See footnotes 14, 15)

Inpatient versus outpatient care

Adults

IDSA-ATS draft guidelines recommend using severity scores like the Pneumonia PORT Severity Index (PSI) and the CURB-65 system (see footnotes 16, 17) to identify patients that can be treated as outpatients (Tables 2-5). Using such systems could be extremely important in the next pandemic, since hospital beds will be in short supply, but the systems should be a supplement to a clinician’s assessment. 

Children

The following indicate hospitalization for children with CAP: 

· Infants: temperature >38.5C, respiratory rate (RR) > 70 breaths per minute, chest retractions (indrawing), nasal flaring, hypoxia, cyanosis, intermittent apnea, grunting, and poor feeding.

· Older children: temperature >38.5 C, RR >50, chest retractions, nasal flaring, hypoxia, cyanosis, grunting, and signs of dehydration

Decision to hospitalize relies on the clinical assessment of the patient and resource availability. Unstable patients should be high priorities for hospitalization and those with high-risk conditions. Home care may suffice for children with only fever.

Diagnostic testing

Adults

Preparedness includes knowledge of appropriate use of diagnostic tests for etiologies associated with CAP. 

· Draft IDSA-ATS guidelines recommend obtaining specimens for testing whenever such an etiology would alter clinical care. The most common etiologies of post-influence BCAP are treated differently, so diagnostic testing should be done when possible. 

· For hospitalized patients, blood cultures, pneumococcal urine antigen testing, and pleural fluid aspiration with Gram stain and culture should be considered.

· Because the diagnostic utility of sputum Gram stain and culture is dependent on patient and technical conditions, these are considered optional for hospitalized but non-severe patients.

· For ICU patients, aspiration and Gram stain and bacterial culture of endotracheal secretions may be useful.

Children

Diagnostic studies for identifying bacterial pneumonia in young children are severely limited.

· Obtain blood cultures from all children suspected of having post-influenza BCAP.

· Sputum samples are rarely useful in children, but tracheal or pleural fluid aspirates should be submitted when possible for Gram stain and bacterial culture. 

· If pleural effusions are present, they should be aspirated and submitted for Gram stain and culture.

· Antibiotic susceptibility testing of any bacterial isolates is encouraged, to direct treatment.

Antibiotic treatment

Adults and children

Antibiotics for CAP will likely be in short supply in the Pandemic Period. Therefore, empiric therapy for all post-influenza BCAP will probably not be possible. Antimicrobial therapy will have to be driven by culture and susceptibility testing of specimens and by awareness of local antibiotic susceptibility patterns. (See Figures 1 and 2.)

· A history of influenza-like illness, especially when pandemic flu is in the community, might help to screen patients.

· Empiric therapy in adults should be directed toward the most likely etiologies of post-influenza BCAP.

· Concurrent antiviral treatment might also be useful, depending on the timing and presentation of illness (see Document G. Antiviral Distribution and Use).
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