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Is oseltamivir (Tamiflu®) effective if administered greater than 48 hours after the onset of flu-like
symptoms caused by swine-origin influenza A (H1N1) viral infection?

As the swine-origin influenza type A (H1NL1) virus spreads across the globe, more patients will qualify for
treatment with the neuraminidase inhibitor, oseltamivir (Tamiflu®). For information on how oseltamivir works
to prevent and treat the current HIN1 virus, please refer to the Pharmacotherapy Newsletter from May 4,
2009." The Centers for Disease Control and Preventlon (CDC) currently recommends that clinicians initiate
oseltamivir therapy within 48 hours of symptom onset.> However, many patients are not able or simply do
not present to their health care provider within this window of time. How effective is oseltamivir in patients
who have been experiencing flu-like symptoms for greater than 48 hours?

There are limited data regarding this topic. In addition, the data reflect the use of oseltamivir in the context
of the seasonal flu virus not the current swine-origin influenza A (H1N1) V|rus However, the CDC does
comment on its use in patients who have had symptoms longer than 48 hours.”> The CDC essentially states
that if it is determined by a physician that a patient should be treated with oseltamivir, then the full treatment
course with a neuraminidase inhibitor should be started even it has been greater than 48 hours.” This
recommendation is based in part on Infectious Diseases Society of America's (IDSA) influenza guidelines.
This report states that, “persons who require hospitalization for laboratory-confirmed influenza, whose
positive laboratory test result for influenza is from a specimen obtained >48 h after the onset of illness may
also benefit from treatment” and is graded as a B-Il recommendation. A B-1l recommendation is defined as
moderate strength evidence to support a recommendation for or against use derived from at least 1 well-
designed clinical trial, without randomization; from cohort or case-controlled analytic studies (preferably
from > 1 center); from multiple time-series; or from dramatic results from uncontrolled experiments.®

This recommendation is based on a prospective cohort study conducted by the Toronto Invasive Bacterial
Diseases Network to assess the impact of antiviral therapy on outcomes of patients hospitalized with
influenza in Ontario, Canada from January 2005 through May 2006. The primary outcome was mortality
within 15 days of symptom onset. Patients were diagnosed with influenza by enzyme immunoassay (EIA),
direct fluorescent antigen detection, and/or culture. Logistic regression models were, used to adjust for
covariates that might be confounders affecting the effect of antiviral therapy on mortality.*

Outcomes of 322 adult patients (15-99 years of age) were evaluated 103 patlents received oseltamivir
compared to 219 patients who did not receive oseltamivir therapy.® Those patients in the oseltamivir arm
were given 75 mg by mouth twice a day for 5 days or an equivalent adjusted dose for renal insufficiency.
This study is important because it did treat some patients with symptom onset beyond the 48 hours. For all
patients, the 15 day mortality rate was 3.9% (4/103) in the oseltamivir arm and 10% (22/219) in control arm,
odds ratio (OR) 0.36 (95% CI, 0.12-1.1), p=0.08. Based on these results, 16 patients would have to be
treated to prevent 1 death. How did patients do when starting oseltamivir 48 hours after symptom onset?

For patients who received oseltam|V|r after 48 hours of symptoms onset, the OR for oseltamivir associated
mortality was 0.24 (0.05-1. 14) The main finding was that some patients appeared to benefit from antiviral
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therapy initiated >48 hours after symptom onset; however, results were not statistically significant, possibly
due to limited power. Why do some patients seem to benefit from therapy initiated >48 hours from

symptom onset?

In the aforementioned study, 75% of patients had an underlying chronic condition such as cancer, diabetes,
renal or pulmonary diseases. It appears that in patients with healthy immune systems, viral replication and
viral load starts decreasing up to 48 hours after symptom onset.” In patients with compromised immune
systems the viral load clearance may be delayed, which may explain a benefit from antiviral therapy after 48
hour symptom onset in patients with chronic disease states.””’

While this data suggests some patients may benefit from initiating oseltamivir treatment beyond the 48 hour
window, it is important to remember that it does not include patients with the current strains of the influenza
A (H1N1) virus. Fortunately, the current HINL1 strain does not appear to be as virulent or deadly as the
HIN1 strain from the 1918 pandemic that killed so many people worldwide.® However, the HIN1 strain
from the 1918 pandemic also started out slow but ended up escalating to kill over 25 million people. The
ideal scenario is for oseltamivir to be administered within 48 hours of symptom onset, especially if the
current HIN1 strain were to take a turn for the worse.

(PW Pharmacother Newsl 2009;1(23):1-4.) ©2009 Pharmacology Weekly, Inc.

Take Home Points:

e There is limited evidence demonstrating the benefit of initiating oseltamivir therapy >48 hours after
symptom onset from seasonal flu in hospitalized patients. No data exists for the current HIN1 virus.

e The Infectious Disease Society of America influenza guidelines recommend initiation of oseltamivir therapy
in hospitalized patients if symptoms have been present for >48 hours. This is considered a B-Il level of
evidence.

¢ Ideally, oseltamivir should be started within 48 hours of symptom onset to maximize survival and symptom
duration benefits.

e In patients with projected delayed viral clearance (i.e., immunocompromised states), initiating oseltamivir
>48 hours after symptom onset may be beneficial in reducing mortality and decreasing symptom duration.

Considerations for Clinicians Based on Setting:

Outpatient Setting:

Since many patients will initially present to the clinic, emergency department, and/or physician’s office with
complaints of the flu, clinicians in the outpatient setting will likely be initially triaging patients and making the
determination for the need for prophylaxis, treatment and/or hospital admission. Due to potential issues
related to the availability of oseltamivir, clinicians should try to accurately determine who is likely to have the
flu and require treatment and/or prophylaxis. The symptoms of the flu include: fever (generally greater than
100°F), chills, headache, dry cough, achy joints, and Gl distress (including nausea /vomiting and even
diarrhea). If a patient has a high likelihood of having the flu, it is preferable to start oseltamivir within 48
hours of onset of symptoms and prophylaxis for family members or close contacts. See the CDC website
for more information.

Inpatient Setting:

The same information from the outpatient setting should apply to the inpatient setting as well. If oseltamivir
treatment was initiated prior to admission, it should be continued in the hospital for at least 5 days (total
treatment regimen) per the current CDC recommendations. Prophylaxis of family members or other close
contacts should also be given consideration. See the CDC website for more information.

Important Counseling Bullet Point(s):

e It would be critical for clinicians to counsel their patients to start the medication without delay upon being
given a valid prescription and to complete the entire course whether it is being used for prophylaxis or
treatment. In addition, it would be advisable to counsel them on mechanisms to prevent further exposure to
the public or close contacts should they have the current strain of HIN1 virus. These include: covering their
mouths appropriately when coughing and sneezing, washing their hands routinely and using an alcohol
based hand sanitizer, staying at home for at least 7 days, getting plenty of rest, and drinking appropriate
fluids to prevent dehydration to name a few.
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Medical/Legal Consideration(s):

There were no cases identified in the 2008 edition of LexisNexis’ Drugs in Litigation regarding oseltamivir,
Tamiflu® or products liability claims against the drug manufacturer, and Pharmacology Weekly’'s legal
counsel has not identified any such cases to date.” Nevertheless, because of the risk which has now been
clearly identified by the CDC and World Health Organization, it would be prudent to document in the
medical chart that the patient has been appropriately screened for the current HLN1 strain and advised of
precautions to prevent its spread and/or contraction. In addition, if prophylaxis and/or treatment are offered
to the patient, documentation of the need to start the medication without delay and to complete the entire
course would be important to also include in the medical chart.

Test Questions for CE:

Which of the following outcomes is potentially improved in some patients with oseltamivir initiation >48 hours after
symptom onset for seasonal flu?

a. Hospital length stay

b. Quality of life

c. Mortality

d. Painlevel

What is a proposed mechanism for why some patients respond to oseltamivir > 48 hours after symptom onset?
a. Patient’'s underlying immunocompromised states can have decreases in viral clearance
b. Patient’s healthy immune system decreases viral clearance
c. Patient’'s decreased metabolism of oseltamivir
d. Increased viral susceptibility to oseltamivir

What level of evidence is the Infectious Disease Society of America’s current recommendation regarding the
administration of oseltamivir >48 hours after symptom onset for seasonal flu?

a. A-ll
b. C-l
c. B-l
d. B-ll

Pharmacology Weekly, Inc. is an accredited provider for continuing medical education (CME) by the American Academy of
Continuing Medical Education (AACME) and this newsletter is worth 0.25 hours of category 1 CME for those subscribers with
access to CE.

Medical Director: Gregory C. McKeever, MD

Editor-in-Chief: Anthony J. Busti, PharmD, BCPS, FNLA, FAHA

Board Members & Reviewers: Sandy Ahmad Bar, PharmD, Jon D. Herrington, PharmD, BCOP, BCPS; Derek S. Lehew,
PharmD; Donald S. Nuzum, PharmD; Brooke J. Daves, JD

Disclosures of Conflict of Interest: None

Issue Citation:

Bar SA, Herrington JD, Busti AJ, Lehew DS, Nuzum DS, Daves BJ, McKeever GC. Is oseltamivir (Tamiflu®) effective if
administered greater than 48 hours after the onset of flu-like symptoms from the swine-origin influenza A (H1N1) viral infection?
PW Pharmacother Newsl| 2009;1(23):1-4.

References:

1. Busti AJ, Margolis DM, Herrington J, Nuzum DS, Daves BJ, McKeever GC. How can the antiviral, oseltamivir
(Tamiflu®) work to prevent or treat swine-origin influenza A strain (H1N1) viral infection? PW Pharmacother Newsl
2009;1(16):1-4. Pharmacology Weekly

2. Center for Disease Control and Prevention. Interim Guidance on Antiviral Recommendations for Patients with Novel
Influenza A (H1N1) Virus Infection and Their Close Contacts. Accessed: June 16, 2009. Available at: CDC

3. Harper SA, Bradley JS, Englund JA et al. Seasonal Influenza in Adults and Children—Diagnosis, Treatment,
Chemoprophylaxis, and Institutional Outbreak Management: Clinical Practice Guidelines of the Infectious Diseases
Society of America. Clin Infect Dis 2009;48:1003-1032. PubMed

4. McGeer A, Green KA, Plevneshi A et al. Antiviral therapy and outcomes of influenza requiring hospitalization in
Ontario, Canada. Clin Infect Dis 2007;45;1568-75. PubMed

5. Baccam P, Beauchemin C, Macken CA et al. Kinetics of influenza A virus infection in humans. J Virol 2006;80:7590-9.
PubMed

6. Klimov Al, Rocha E, Hayden FG et al. Prolonged shedding of amantadine-resistant influenzae A viruses by
immunodeficient patients: detection by polymerase chain reaction-restriction analysis. J Infect Dis 1995;172:1352-5.
PubMed

7. Nichols WG, Guthrie KA, Corey L et al. Influenza infections after hematopoietic stem cell transplantation: risk factors,

mortality, and the effect of antiviral therapy. Clin Infect Dis 2004;39:1300—6. PubMed

June 22, 2009 www.pharmacologyweekly.com volume 1; issue 23 3


http://www.pharmacologyweekly.com/content/pages/antiviral-flu-swine-virus-oseltamivir-tamiflu
http://www.cdc.gov/h1n1flu/recommendations.htm
http://www.ncbi.nlm.nih.gov/sites/entrez?orig_db=PubMed&db=pubmed&cmd=Search&term=%22Clinical%20infectious%20diseases%20%3A%20an%20official%20publication%20of%20the%20Infectious%20Diseases%20Society%20of%20America%22%5bJour%5d%20AND%2048%5bvolume%5d%20AND%201003%5bp
http://www.ncbi.nlm.nih.gov/sites/entrez?orig_db=PubMed&db=pubmed&cmd=Search&term=%22Clinical%20infectious%20diseases%20%3A%20an%20official%20publication%20of%20the%20Infectious%20Diseases%20Society%20of%20America%22%5bJour%5d%20AND%2045%5bvolume%5d%20AND%201568%5bp
http://www.ncbi.nlm.nih.gov/sites/entrez?orig_db=PubMed&db=pubmed&cmd=Search&term=%22Journal%20of%20virology%22%5bJour%5d%20AND%2080%5bvolume%5d%20AND%207590%5bpage%5d%20AND%202006%5bpdat%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?orig_db=PubMed&db=pubmed&cmd=Search&term=%22The%20Journal%20of%20infectious%20diseases%22%5bJour%5d%20AND%20172%5bvolume%5d%20AND%201352%5bpage%5d%20AND%201995%5bpdat%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?orig_db=PubMed&db=pubmed&cmd=Search&term=%22Clinical%20infectious%20diseases%20%3A%20an%20official%20publication%20of%20the%20Infectious%20Diseases%20Society%20of%20America%22%5bJour%5d%20AND%2039%5bvolume%5d%20AND%201300%5bp

8. Taubenberger JK, Reid AH, Krafft AE et al. Initial genetic characterization of the 1918 ‘Spanish’ influenza virus.
Science 1997;275:1793-6. PubMed

9. Patterson RM, Hoyle PC, Editorial Staff of the Publishers of Lawyers’ Medical Cyclopedia eds. Drugs in Litigation:
Damage Awards Involving Prescription and Nonprescription Drugs. 2008 Edition. LexisNexis. San Francisco, CA.

©2009 Pharmacology Weekly, Inc.
P.O. Box 719

Salado, Texas 76571
www.pharmacologyweekly.com

All rights reserved. Pharmacology Weekly, Inc. is a Texas corporation, advised by healthcare providers who provide unbiased education regarding the relevance of
pharmacology in generally accepted practices. This newsletter is sent out to active subscribers weekly, and any and all use of this newsletter is subject to the Terms
and Conditions of Pharmacology Weekly, as set forth on the pharmacologyweekly.com website. If you are receiving this newsletter without a subscription, such
transmission to you is in violation of such Terms and Conditions, and the sender could be subject to civil liability for such violation of Pharmacology Weekly's
intellectual property rights. Please notify Pharmacology Weekly immediately of such person's violation of the Terms and Conditions. You, too, may be subject to such
civil liability should you continue to receive such newsletters without purchasing a subscription or should you forward this newsletter to someone else.

No part of this material may be reproduced, stored, or transmitted in any way whatsoever without written permission from the President of Pharmacology Weekly.
The editors rely primarily on peer-reviewed, published medical information and on the opinions of the editorial staff and independent peer-reviewers. All education
and recommendations are considered to be educational and not meant to apply to specific patients. The above information should be used appropriately in the
context of the provider's legal role as a healthcare provider in their respective state or country. Pharmacology Weekly does not accept responsibility for the
application of this information in direct or indirect patient care. It is the responsibility of the healthcare provider to ascertain the Food and Drug Administration status
of each drug and to check the product information provided by the manufacturer of each drug for any changes. The editors and authors have made every effort to
provide accurate and complete information and shall not be held responsible for any damage from any error, possible omission, or inaccuracy. To the extent this
newsletter provides information on legal issues, it is not intended to provide advice on any specific legal matter or factual situation. This information is not intended to
create, and receipt of it does not constitute, an attorney-client relationship. Readers should not act upon this information without seeking professional legal counsel.

1%

www.pharmacologyweekly.com

June 22, 2009 www.pharmacologyweekly.com volume 1; issue 23 4


http://www.ncbi.nlm.nih.gov/sites/entrez?orig_db=PubMed&db=pubmed&cmd=Search&term=%22Science%20(New%20York%2C%20N.Y.)%22%5bJour%5d%20AND%20275%5bvolume%5d%20AND%201793%5bpage%5d%20AND%201997%5bpdat%5d
http://www.pharmacologyweekly.com/

