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Influenza Arms Race: Evolution, in Fast Forward

This past weekend, the Centers for Disease Control & Prevention hastily convened a press conference to announce that two drugs long used to treat the flu are now all but useless.  At a time of prevailing anxiety about a potential bird flu pandemic, this is a worrisome bit of news.  


But it is neither cause for panic, nor a great shock.  First, this news relates to garden variety flu, not bird flu.  Second, the drugs are old stand-bys, not the newer drugs more often used these days.

The only truly surprising element in the announcement - and the reason for the unusual press conference- is how fast the flu bug has become drug resistant.  Just last year, only about 10% of flu strains tested were resistant to the drugs in question, amantadine and rimantidine.  This year, that figure is over 90%.


Essentially, this is evolution in fast forward.  Natural selection favors the survival of the fittest.  When germs encounter drugs designed to kill them, the “fittest” are those that happen to be, for whatever reason, most capable of resisting those drugs.  The surviving germs pass on their traits, and after a few generations, this process produces a population of germs impervious to some particular antimicrobial medicine.

Amantadine and rimantadine are available by prescription only in the US, but are available over the counter in many other countries.  Indiscriminate use of these drugs is a likely contributor to rapid development of resistance.  The important message here is that we are all in this together; neither public health defenses, nor infectious disease threats, pay much heed to border crossings.  Since the flu needs no passport to enter one country from another, we should make sure our control efforts are global.  It may be that at times the best way to protect Americans from flu is to invest in public health measures a half a world away.

The flu is known to be a particularly wily germ.  Its ability to change and adapt is the very reason why we need a new flu vaccine each year.  A process known as “antigenic drift” changes the surface proteins on the flu every year, so that this year’s flu is unaffected by last year’s vaccine. 
More abrupt changes, known as “antigenic shift,” occur when flu strains mingle with one another.  That is the process that produces pandemic strains of flu so unfamiliar to our immune systems that we are all but defenseless against them.  If the avian flu strain now making headlines evolves to spread readily from person to person, it will be a case in point, as were all the great flu pandemics in history.
The development of drug resistance by viruses and bacteria is best thought of in the context of an arms race.  Any antimicrobial drug we develop is like a single weapon of combat.  Even if the weapon is good, there is always some way to defend against it, and the enemy will, in time, develop a counter-measure to provide that defense.  As germs develop these new defenses, we need to develop new drugs.  This process goes on indefinitely.

For this reason, we cannot ever become complacent about the antimicrobial drugs we have.  There will always be a need for new ones, and drug development should remain a priority in our never-ending conflict with infectious diseases.

The two drugs that are now of no use against seasonal flu are closely related, and work in the same way.  So it is certainly not surprising that flu has become resistant to both at the same time.  Two newer drugs, oseltamivir (Tamiflu), and zanamivir (Relenza), while closely related to each other, are unrelated to the older drugs, and still work.  The CDC press conference was convened to alert health care providers to stop using the older drugs to treat flu, and switch over to the newer ones.

Of note, the use of these prescription medications to treat or prevent flu is not all that common.  The drugs are often used in settings like nursing homes when flu is detected in the area.  The idea is to protect a vulnerable population that might otherwise succumb to serious flu complications.  Complications of the flu, such as pneumonia, kill more than 30,000 mostly elderly Americans every year.  Most younger, healthy people get through a bout of flu without recourse to anti-viral medicine.

While maintaining a supply of drugs active against flu should be a priority, it should by no means be the priority.  In fact, we would be well served by shifting more resources to vaccine development.


Immunization is a way of teaching the immune system to recognize, and respond to, a particular infectious disease threat.  While a drug can be thought of as a single weapon against a germ, a vaccine can be thought of as enhanced training for the armed forces our immune system provides.  Developing a defense against any single weapon is much easier than overcoming a well-prepared, well-trained army with inside information.  For this reason, vaccines tend to provide a more reliable and durable defense than any medicine.

As a society, we should invest more in vaccines than we do.  That may mean more involvement by the federal government.  Vaccine development by private companies is problematic for many reasons.  Vaccines are not as profitable as drugs, so pharmaceutical companies tend to invest less in them.  There is considerable liability in vaccines, because they are given to otherwise healthy people; even rare adverse reactions are unacceptable to the public.  These factors discourage many private companies from working on vaccines.  Public health is a fundamental governmental responsibility; so, too, should be the assurance of a rigorous program of vaccine development.
For now, we have an effective vaccine against seasonal flu that tends to be underutilized.  It’s not too late to get a flu shot this year, and that would be far more productive than worrying over the CDC report.  As for anyone on amantadine or rimantidine, no need to panic- just contact your health care provider at the first opportunity.

We can limit flu transmission through good hygiene, such as frequent hand washing, and even just covering our mouths and noses when we sneeze or cough.  But our most robust defense is immunization.  Even for wily germs like the flu, it’s very hard to outwit an entire, well-trained immune system army.  While we should continue to develop new drugs, we should minimize our reliance on them.  More investment in vaccine development is an important investment in the public health, because this arms race will never stop- and we need the best possible troops on our side.
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