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DEFINITIONS 
 
Influenza refers to the strains of influenza A (either H1N1 or H3N2) and influenza B that are currently 
circulating.  The H1N1 currently in circulation is derived from the 2009 Novel H1N1 Influenza 
(H1N1(pdm09).   
 
[back to top] 
 
EPIDEMIOLOGY   
 
The predominant influenza strain in circulation this year is expected to be H3N2 Influenza.  H3N2 
seasons often cause more severe disease for young children and elderly adults, as indicated by 
hospitalizations and deaths, compared to H1N1 seasons.  
 
Virtually all tested isolates in recent influenza seasons have been susceptible to oseltamivir, zanamivir 
and peramivir.  High levels of resistance to the adamantanes (amantadine and rimantadine) persist 
among influenza A (H1N1) and A (H3N2) viruses (the adamantanes are not effective against influenza B 
viruses).   
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For updated national data see http://www.cdc.gov/flu/weekly/summary.htm. 
 
For updated California data see  

https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Immunization/Influenza.aspx   
 
For updated Los Angeles County Data see http://publichealth.lacounty.gov/acd/FluSurveillance.htm :   
 
[back to top] 
 
RECOGNITION OF POSSIBLE INFLUENZA 
 
Influenza should be suspected in patients who present with acute respiratory symptoms, have a 

documented temperature of > 37.8°C or 100°F, and have two of the following symptoms in the 
absence of a KNOWN cause other than influenza 
1. Cough 
2. Headache 
3. Myalgia 
4. Sore throat 

 
Predictive value of ≥ 2 findings during influenza season 

Sensitivity:  63 – 78% 

Specificity:  55 – 71% 

PPV:  ~30%  
 
A confirmed case of influenza virus infection is defined as a person with an acute febrile respiratory 

illness with laboratory confirmed influenza virus infection by PCR:  
NOTE:  PCR testing through the VA Greater Los Angeles Healthcare System Laboratory Service is 

available through an order for “Influenza A&B (PCR)”.   
 
Complications of influenza 
Clinical syndromes range from mild respiratory illness, to lower respiratory tract illness, dehydration, or 
pneumonia.  Older patients are more likely to present with atypical findings including delirium, 
weakness, anorexia, incontinence and exacerbations of underlying diseases (heart failure, COPD, 
diabetes, etc.) 

 
 [back to top] 
 
INCUBATION PERIOD AND PERIOD OF INFECTIVITY 
 
The incubation period for influenza is 1–4 days (average: 2 days).   
 
Infectivity:  

5. Infected persons may shed influenza virus, and potentially be infectious to others, beginning 
one day before they develop symptoms to up to 7 days after they become ill. Children, 
especially younger children, and persons who are immune compromised can shed influenza 
virus for longer periods.  

http://www.cdc.gov/flu/weekly/summary.htm
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Immunization/Influenza.aspx
http://publichealth.lacounty.gov/acd/FluSurveillance.htm
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6. Persons who continue to be ill longer than 7 days after illness onset should be considered 
potentially contagious until symptoms have resolved. Children, especially younger children, 
might potentially be contagious for longer periods. 

7. The amount of virus shed generally correlates with magnitude of fever and for the purpose of 
providing antiviral chemoprophylaxis, the infectious period for influenza is defined as one day 
before until 24 hours after fever ends. 

 
[back to top] 
 
LABORATORY DIAGNOSIS OF INFLUENZA 
 
Laboratory testing for influenza is available at GLA by ordering an 
“INFLUENZA A & B DETECTION (PCR)” in CPRS.  The assay is performed 
daily, seven days a week, 24 hours a day with a two hour turnaround 
time once the specimen reaches the laboratory.  No other “rapid” test is 
available at GLA 
 
Materials: 

• Dacron-tipped nasopharyngeal swab (COPAN FLOQ Swab) 

• Viral transport media 

• Gloves 

• Surgical face mask 
 
A surgical mask and gloves must be worn when obtaining 
nasopharyngeal swabs for Influenza testing.  If specific procedures to 
induce sputum production (i.e., aerosolized hypertonic saline) are being used a room with negative 
pressure and use of an N95 respirator is required 
  
PCR testing 

8. PCR testing is routinely done at GLA - order “INFLUENZA A & B DETECTION (PCR)”.   
9. Personnel must wear a surgical mask and gloves when obtaining nasopharyngeal swabs for 

Influenza A&B testing unless specific procedures to induce sputum production (i.e., aerosolized 
hypertonic saline) are being used in which case a room with negative pressure and use of an 
N95 respirator is required. 

 
Procedure: 

10. Personnel must wear a surgical mask and gloves 
when obtaining nasopharyngeal swabs for Influenza 
A&B testing unless specific procedures to induce 
sputum production (i.e., aerosolized hypertonic 
saline) are being used in which case a room with 
negative pressure and use of an N95 respirator is 
required 

11. Have patient sit with head against a wall as patients 
have a tendency to pull away during this procedure. 

12. Insert swab into one nostril straight back (not upwards) and continue along the floor of the 
nasal passage for several centimeters until reaching the nasopharynx (resistance will be met). 
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13. The distance from the nose to the ear gives an estimate of the distance the swab should be 
inserted. Do not force swab, if obstruction is encountered before reaching the nasopharynx, 
remove swab and try the other side.  

14. Rotate the swab gently for 5-10 seconds to loosen the epithelial cells. Remove swab and 
immediately inoculate viral transport media by inserting the swab at least ½ inch below the 
surface of the media.  

15. Remove the cap from the UTM tube (transport media tube).  
16. Insert swab into the UTM tube.  
17. Break the swab shaft by bending it against the tube wall.  
18. Replace cap and close tightly.  
19. Label specimen, place in biohazard bag. 
20. Send to Specimen Acquisition VAGLAHS. 
21. Transport the specimen to the lab as soon as possible. If there is a delay longer than 15 minutes 

in transporting the specimen to the lab, refrigerate the specimen and then transport on a cold 
pack or wet ice within one hour of collection.  

 
Who should be tested for influenza infection:  Persons who should be considered for influenza 

diagnostic testing include: 
22. Hospitalized patients with suspected influenza 

NOTE:  hospitalized patients with influenza often have atypical signs and symptoms; during 
influenza season strong consideration should be given to testing all patients hospitalized for 
community-acquired pneumonia, COPD exacerbations, or acute respiratory disease or febrile 
illnesses of uncertain etiology. 

23. Patients for whom a diagnosis of influenza will inform decisions regarding clinical care, infection 
control, or management of close contacts.  For example, specific influenza diagnostic testing for 
influenza may be important in making treatment decisions for patients with certain conditions, 
such as pregnancy or severe immunosuppression. 

24. Healthcare workers with direct patient contact who report to Employee Health (or to the WLA 
ED after hours) with an influenza-like illness.  After testing such persons should be sent home. 

 
Timing of testing for influenza infection:  Respiratory specimens should be collected within the first 24 

– 72 hours of onset of symptoms and no later than 5 days after onset of symptoms 
25. A nasopharyngeal swab is the best specimen for PCR testing of outpatients 
26. Lower respiratory tract specimens (tracheal aspirates, bronchoalveolar lavage) should be 

obtained as from inpatients as necessary and may be sent for Influenza PCR.   
27. Specimens should be placed in viral transport medium and promptly transported to the 

Laboratory Service for testing.  Results will be posted in CPRS. 
 
 [back to top] 
 
INFECTION CONTROL MEASURES FOR PERSONS WITH SUSPECTED, PROBABLE OR 
CONFIRMED INFLUENZA 
 
Contact and Droplet Precautions are required (gown glove and surgical mask for less than 6 feet from 
inpatients, surgical mask on coughing outpatients or if inpatients require transportation for diagnostic 
studies). 
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High risk procedures (e.g., sputum induction, bronchoscopy) on suspect patients must be performed in a 
single patient negative pressure room and require use of an N95 respirator by all personnel. 
 
Infection Control Recommendations all patients  

28. Cover the nose/mouth when coughing or sneezing;  
29. Use tissues to contain respiratory secretions and dispose of them in the nearest waste 

receptacle after use;  
30. Perform hand hygiene (e.g., hand washing with non-antimicrobial soap and water, alcohol-

based hand rub, or antiseptic handwash) after having contact with respiratory secretions and 
contaminated objects/materials.  

 
Infection Control Recommendations for hospitalized patients: 

31. Use Contact and Droplet Precautions for 7 days after illness onset or until 24 hours after fever 
has resolved without the use of anti-pyretics(whichever is longer) 

32. Patients should wear a surgical mask when not in a private room 
33. Personnel should wear a surgical mask when entering patient room. 
34. A single patient room with the door kept closed should be used. 
35. Suctioning, bronchoscopy or intubation should be done in a room with negative pressure air 

handling.  All personnel in the room should wear an N95 respirator, 
 
Infection Control Management of non-hospitalized patients 

36. Outpatients should be asked to don a surgical mask and be separated from other patients in a 
single room or placed at least 6 feet from other patients. 

37. Non-hospitalized ill persons with influenza or influenza-like illnesses should stay home for at 
least 24 hours after symptoms have resolved and  fever is gone (without the use of fever-
reducing medications). 

 
[back to top] 
 
CRITERIA FOR THE TREATMENT OF INFLUENZA 
 
Treatment should be given promptly to patients with confirmed, probable or suspected influenza: 

38. Who are hospitalized  
39. Who are severely ill or who are showing evidence of rapid clinical deterioration (e.g., dyspnea, 

tachypnea, unexplained oxygen desaturation).  Signs and symptoms of severe illness due to 
suspected influenza are in indication for immediate treatment, regardless of previous health or 
age. 

 
 Once the decision to administer antiviral treatment is made by the health care provider, 

treatment with oseltamivir or zanamivir should be initiated as soon as possible after the onset of 
symptoms.  Evidence for benefits from antiviral treatment in studies of uncomplicated seasonal 
influenza is strongest when treatment is started within 48 hours of illness onset. Initiating treatment 
as soon as possible after illness onset is also thought likely to reduce the risk of severe outcomes 
including severe illness or death. However, some studies of hospitalized patients with seasonal 
influenza treated with oseltamivir have suggested benefit, including reductions in mortality or 
duration of hospitalization, even for patients whose treatment was started more than 48 hours 
after illness onset. 
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Treatment should be considered in patients who are at higher risk** for influenza-related 
complications, especially when such patients present for care within the first 48 hours of illness.  
 
** High-risk patients include:  

40. Adults 65 years of age and older.  
41. Persons with the following conditions:  

• Chronic pulmonary (including asthma), cardiovascular (except hypertension), renal, hepatic, 
hematological (including sickle cell disease), or metabolic disorders (including diabetes 
mellitus); 

• Disorders that that can compromise respiratory function or the handling of respiratory 
secretions or that can increase the risk for aspiration (e.g., cognitive dysfunction, spinal cord 
injuries, seizure disorders, or other neuromuscular disorders)  

• Immunosuppression, including that caused by medications or by HIV;  

• Pregnant women;  

• Persons younger than 19 years of age who are receiving long-term aspirin therapy; 
42. Residents of nursing homes and other chronic-care facilities. 
43. Children younger than 2 years old.  
44. Persons who are morbidly obese (body mass index equal to or greater than 40)  

 
 [back to top] 

 
CHOICE OF AGENTS TO TREAT INFLUENZA 
 
Oseltamivir 75mg twice daily for 5 days has been recommended by the CDC and the VA (see below for 
dose adjustments in renal insufficiency). 

45. Some experts have advocated use of increased (doubled) doses of oseltamivir for some severely 
ill patients, especially in obese persons (BMI > 30), although there are no published data 
demonstrating that higher doses are more effective. Hospitalized patients with severe infections 
(such as those with prolonged infection or who require intensive unit care admission) might 
require longer treatment courses. 

 
The use of zanamivir is strongly discouraged in persons with underlying airway disease. 

46. Intravenous zanamivir can be obtained under a treatment Investigational new drug (IND) 
application. 

 
A single dose of intravenous peramivir (200 mg) may also be used in the treatment of influenza.  
ALTHOUGH RARELY INDICATED, peramivir can also be given for 5 days to severely ill hospitalized 
patients. 
 

[back to top] 
 

EFFECTIVENESS OF TREATMENT FOR INFLUENZA 
 
When administered within 2 days of illness onset to otherwise healthy adults, amantadine and 
rimantadine can reduce the duration of uncomplicated influenza A illness, and zanamivir and oseltamivir 
can reduce the duration of uncomplicated influenza A and B illness by approximately 1 day.  
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More clinical data are available concerning the effectiveness of zanamivir and oseltamivir for treatment 
of influenza A infection than for treatment of influenza B infection.  Influenza A causes more severe 
illness than influenza B. 
 
Recent data indicate antiviral treatment may still be beneficial in patients with severe, complicated, or 
progressive illness, and in hospitalized patients when administered more than 48 hours from illness 
onset. 
 
 [back to top] 
 
CRITERIA FOR CHEMOPROPHYLAXIS OF INFLUENZA 
 
Post exposure antiviral chemoprophylaxis with oseltamivir should be provided to 

47. Healthcare personnel* with direct patient contact who have had a recognized, unprotected 
close contact exposure** to a person with confirmed, probable, or suspected influenza during 
that person’s infectious period. The primary purpose of such prophylaxis is to minimize illness 
among direct patient care providers. 

48. Persons who are at higher risk*** for complications of influenza and are a close contact of a 
person with confirmed, probable, or suspected influenza during that person’s infectious period. 
The primary purpose of such prophylaxis is to minimize complications among at risk patients. 

 
Chemoprophylaxis generally is not recommended if more than 48 hours have elapsed since the last 
contact with an infectious person.  
Chemoprophylaxis is not indicated when contact occurred before or after, but not during, the ill 
person’s infectious period as defined above.  
 
* When possible, chemoprophylaxis of healthcare works should be prescribed through Employee 

Health. 
 

** Close contact is defined as having spent >3 minutes in face to face (less than 6 feet) contact or who 
have provided repeated episodes of unprotected direct patient care while the patient or the 
healthcare worker was not wearing a surgical mask during routine care, or the healthcare worker 
was not wearing an N95 respirator during a high risk procedure such as bronchoscopy 
 

*** High-risk patients include:  
49. Adults 65 years of age and older.  
50. Persons with the following conditions:  
51. Chronic pulmonary (including asthma), cardiovascular (except hypertension), renal, hepatic, 

hematological (including sickle cell disease), or metabolic disorders (including diabetes mellitus); 
52. Disorders that that can compromise respiratory function or the handling of respiratory 

secretions or that can increase the risk for aspiration (e.g., cognitive dysfunction, spinal cord 
injuries, seizure disorders, or other neuromuscular disorders)  

53. Immunosuppression, including that caused by medications or by HIV;  
54. Pregnant women;  
55. Persons younger than 19 years of age who are receiving long-term aspirin therapy; 
56. Residents of nursing homes and other chronic-care facilities. 
57. Children younger than 2 years old.  
58. Persons who are morbidly obese (body mass index equal to or greater than 40)  
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 The duration of antiviral chemoprophylaxis is 10 days after the last known exposure to an ill 

confirmed case of infection.  For a person with a single known exposure this amounts to a single 10 
course. 
 

[back to top] 
 
SUMMARY OF DRUG DOSAGES FOR TREATMENT AND PROPHYLAXIS OF INFLUENZA 
 
Oseltamivir Dosing 

Treatment Duration = 5 days 
CrCL > 60 75mg twice daily  
CrCl 30-60ml/min 
CrCl 10-30ml/min 

30mg twice daily   
30mg once daily 

CAPD 30mg single dose 
Hemodialysis 30mg after every session  
Prophylaxis Duration = 10 days except in LTCU outbreaks 
CrCL > 60 
CrCl 30-60ml/min 

75mg once daily  
30mg once daily 

CrCl 10-30ml/min 30 mg every other day   
CAPD 30mg once weekly 
Hemodialysis 30mg after every other session  

 
Zanamivir Dosing 

Treatment Duration = 5 days 
All patients 10 mg (2 inhalations) twice daily  
Prophylaxis Duration = 10 days except in LTCU outbreaks 
All patients 10 mg (2 inhalations) once daily  

 

* Some experts have advocated use of increased (doubled) doses of oseltamivir for some severely ill 
patients, especially in obese persons (BMI > 30), although there are no published data 
demonstrating that higher doses are more effective. Hospitalized patients with severe infections 
(such as those with prolonged infection or who require intensive unit care admission) might require 
longer treatment courses. 

• For control of outbreaks in long-term care facilities (e.g. elderly nursing homes) and hospitals, CDC 
recommends antiviral chemoprophylaxis for a minimum of 2 weeks, and continuing up to 1 week 
after the last known case was identified. Antiviral chemoprophylaxis should be considered, 
especially for elderly long-term care facilities, for all exposed residents, including those who have 
received influenza vaccination. 

 
[back to top] 
 
ANTIVIRAL RESISTANCE 
 
Antiviral Influenza A H1N1 Influenza A H3N2 Influenza B 
Adamantanes Resistant Resistant Resistant 
Oseltamivir Susceptible Susceptible Susceptible 
Zanamivir Susceptible Susceptible Susceptible 
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Although resistance to oseltamivir among H1N1 strains was common prior to April 2009, these have 
subsequently been replaced by oseltamivir-susceptible H1N1 strains. Therefore, treatment, when 
indicated, with either oseltamivir or zanamivir is appropriate.  
 
Current circulating strains of H1N1 and H3N2 influenza A are sensitive (susceptible) to the 

neuraminidase inhibitor antiviral medications oseltamivir (Tamiflu) and zanamivir (Relenza).  There 
have RARE reports of resistance to oseltamivir, but no reports of resistance to zanamivir.   

The resistance profile of peramivir is the same as that for oseltamivir 
 
[back to top] 
 
SPECIAL ISSUES 
 
Pregnancy 
 
Safety of oseltamivir and zanamivir:  oseltamivir and zanamivir are both "Pregnancy Category C" 
medications, indicating that no clinical studies have been conducted to assess the safety of these 
medications for pregnant women. Because of the unknown effects of influenza antiviral drugs on 
pregnant women and their fetuses, oseltamivir or zanamivir should be used during pregnancy only if the 
potential benefit justifies the potential risk to the embryo or fetus; the manufacturers' package inserts 
should be consulted. However, no adverse effects have been reported among women who received 
oseltamivir or zanamivir during pregnancy or among infants born to women who have received 
oseltamivir or zanamivir.  

Antiviral therapy:  Pregnancy should not be considered a contraindication to oseltamivir or 
zanamivir use. Because of its systemic activity, oseltamivir is preferred for treatment of 
pregnant women.   

Antiviral prophylaxis:  Zanamivir may be preferable because of its limited systemic absorption; 
however, respiratory complications that may be associated with zanamivir because of its inhaled 
route of administration need to be considered, especially in women at risk for respiratory 
problems. 

 
HIV-infected persons:  The recommendations for treatment and chemoprophylaxis of influenza A are 

the same in HIV-infected patients as in other populations of patients who are at higher risk of 
complications from influenza, e.g., as in persons with underlying chronic cardiopulmonary disease. 

 
[back to top] 
 
EMPLOYEE HEALTH 
 
Management of employees with influenza like illnesses 

59. Employees with influenza-like illnesses should not come to work. 
60. Employees who develop influenza-like illnesses at work should report to Employee Health 

(during off-hours where possible ill employees at work should report to the GLA Emergency 
Department) where definitive diagnostic testing for influenza should be performed (i.e., a 
nasopharyngeal swab for PCR testing should be obtained). 

 
Return to work  
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61. Employees with proven influenza by PCR or other means should remain at home for seven days 
or until afebrile for 24 hours (without the use of fever-reducing medications), whichever is 
longer 

62. Employees with other influenza-like illnesses should remain at home or until asymptomatic and 
afebrile for 24 hours (without the use of fever-reducing medications). 

 
[back to top] 
 
ADVERSE EFFECTS OF ANTI-INFLUENZA AGENTS 
 
Neuraminidase inhibitors 
 

Neuropsychiatric Events:  Transient neuropsychiatric events (i.e., hallucinations, delirium and abnormal 
behavior leading to self-injury including ones with fatal outcomes) have been reported in patients 
receiving neuraminidase inhibitors in postmarketing experience.  These reports are mostly from Japan 
among pediatric patients.  Although causality has not been established, the prescribing information 
recommends that patients with influenza should be closely monitored for signs of abnormal behavior 
throughout the treatment period.  An assessment of risk versus benefit should be conducted if a patient 
experiences neuropsychiatric symptoms while receiving oseltamivir or zanamivir. 
 
Oseltamivir:  Nausea and vomiting were reported more frequently among adults receiving oseltamivir 
for treatment (nausea without vomiting, approximately 10%; vomiting, approximately 9%) than among 
persons receiving placebo (nausea without vomiting, approximately 6%; vomiting, approximately 3%).  
In postmarking experience, rare cases of anaphylaxis and serious skin reactions including toxic epidermal 
necrolysis, Stevens-Johnson Syndrome, and erythema multiforme have been reported.   
 
Zanamivir:  13% of patients receiving zanamivir and 14% of patients who received placebo (inhaled 
powdered lactose vehicle) experienced a >20% decline in forced expiratory volume in 1 second (FEV1) 
after treatment.  Because of the risk for serious adverse events and because the efficacy has not been 
demonstrated among this population, zanamivir is not recommended for treatment for patients with 
underlying airway disease.  However, if benefits outweigh the risks, and zanamivir is used in patients 
with asthma or COPD, a fast-acting bronchodilator should be available when inhaling zanamivir.  In 
postmarking experience, rare cases of allergic-like reactions including oropharyngeal edema, serious skin 
rashes, and anaphylaxis have been reported.   
 
Adamantanes 
 
Amantadine and Rimantadine 

 Both amantadine and rimantadine can cause CNS and gastrointestinal side effects when 
administered to young, healthy adults at equivalent dosages of 200 mg/day. However, incidence of 
CNS side effects (e.g., nervousness, anxiety, insomnia, difficulty concentrating, and lightheadedness) 
is higher among persons taking amantadine than among those taking rimantadine). In a 6-week 
study of prophylaxis among healthy adults, approximately 6% of participants taking rimantadine at a 
dosage of 200 mg/day experienced one or more CNS symptoms, compared with approximately 13% 
of those taking the same dosage of amantadine and 4% of those taking placebo. A study of older 
persons also demonstrated fewer CNS side effects associated with rimantadine compared with 
amantadine.   Careful observation is advised when amantadine is administered concurrently with 
drugs that affect CNS, including CNS stimulants. Concomitant administration of antihistamines or 
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anticholinergic drugs can increase the incidence of adverse CNS reactions.  Gastrointestinal side 
effects (e.g., nausea and anorexia) occur among approximately 1%--3% of persons taking either 
drug, compared with 1% of persons receiving the placebo.  

 
 An increased incidence of seizures has been reported among patients with a history of seizure 

disorders who have received amantadine. Patients with seizure disorders should be observed closely 
for possible increased seizure activity when taking amantadine.  Seizures (or seizure-like activity) 
have been reported among persons with a history of seizures who were not receiving anticonvulsant 
medication while taking rimantadine. The extent to which rimantadine might increase the incidence 
of seizures among persons with seizure disorders has not been adequately evaluated.  

 
 Side effects associated with amantadine and rimantadine are usually mild and cease soon after 

discontinuing the drug. Side effects can diminish or disappear after the first week, despite continued 
drug ingestion. However, serious side effects have been observed (e.g., marked behavioral changes, 
delirium, hallucinations, agitation, and seizures). These more severe side effects have been 
associated with high plasma drug concentrations and have been observed most often among 
persons who have renal insufficiency, seizure disorders, or certain psychiatric disorders and among 
older persons who have been taking amantadine as prophylaxis at a dosage of 200 mg/day. Clinical 
observations and studies have indicated that lowering the dosage of amantadine among these 
persons reduces the incidence and severity of such side effects. In acute overdosage of amantadine, 
CNS, renal, respiratory, and cardiac toxicity, including arrhythmias, have been reported. Because 
rimantadine has been marketed for a shorter period than amantadine, its safety among certain 
patient populations (e.g., chronically ill and older persons) has been evaluated less frequently. 
Because amantadine has anticholinergic effects and might cause mydriasis, it should not be used 
among patients with untreated angle closure glaucoma.  
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