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I.  Introduction


A.   My philosophical approach: not all symptoms need to be treated with drugs.  In our society there is strong motivation for the pharmaceutical industry to get people to notice that they are uncomfortable and that the solution to any feeling of discomfort is to find the right pill.  Helping patients to accept the inevitable occasional discomforts of life (and to reduce, rather than heighten their attentiveness to these things) will benefit them more than a lot of what is available at the drugstore.


B.  General advice



1.  The more symptomatic the patient, the more there is to gain from treatment.



2.  Sometimes parents seem more bothered by the symptoms than the child.



3.  Single ingredient, generic OTC preparations should be your first pharmacological choice.



4.  Always start by asking if parent has tried anything already, and how it has worked.  You'll need the dose as well as the medication.



5.  Anything you see advertised around the clinic (e.g. free samples, pens, or notepads) is probably over-priced.



6.  Don't forget non-pharmacological advice.



7.  You can't tell ingredients from brand names!  (E.g., BenadrylR is a trademark that can now mean a lot of things besides diphenhydramine.)

II.seq level1 \h \r0 

seq level2 \h \r0   Fever


A.  Benefits of fever



1.  In vitro evidence of better leukocyte chemotaxis and phagocytosis



2.  Evolutionary considerations--fever is seen in other mammals as well as in birds and poikilotherms.  In experimental studies, iguanas and fish given environmental opportunities to raise their body temperatures have much higher survival rates when infected with viruses than those who could not raise their body temperatures. Thus it is very likely that fever has clinically significant immunologic benefits.(1, 2)

"Fever itself is Nature's instrument."





--Thomas Sydenham (1624-89)



3.  Fever may have some benefit in suggesting diagnoses (fever pattern) or monitoring severity of illness, but I don't generally find it too helpful for those purposes.


B.seq level2 \h \r0   Risk of fever itself



1.  Discomfort--often worse when the temperature is going up or down (e.g., chills as temperature is rising, flushing and sweating as it's falling)



2.  Increased water loss



3.  Increased cardiac and respiratory requirements.  This is mainly a problem in those with poorly compensated disease.



4.  Febrile seizures.  Clinical trials suggest antipyretics do not reduce the risk of febrile seizures.(3)  For example, in a study of 230 children with previous febrile seizures, Van Stuijvenberg et al(4) found that ibuprofen 5 mg/kg q6h was no better than placebo at preventing febrile seizure recurrence, although it did reduce fever by an average of 0.7( C.  Although perhaps it makes sense that antipyretics would reduce recurrences, it is also possible that the risk could be increased.  Febrile seizures occur most often when the temperature is rising rapidly, and treatment with antipyretics (at least prn treatment, which is most commonly recommended) tends to increase, rather than decrease the number of fever spikes.  The trouble with pushing antipyretics to prevent febrile seizures is not just that they don't work, but that you increase the belief that febrile seizures are preventable with sufficient parental vigilance, and that if they occur it might be partly the parents' fault.



5.  Parental anxiety: a large number of parents fear that fever will cause brain damage.  These fears are better treated with education than with medication.


C.seq level2 \h \r0   Aspirin (ASA)--Hardly ever used in children now because it causes Reye syndrome (admittedly quite rarely -- about 1/100,000). 


D.  Acetaminophen (APAP).  (Remember your organic chemistry? APAP is just N-acetyl-para-amino phenol.  Called "paracetamol" in the U.K.)



1.  Risks: 




a.  Direct toxicity: Generally a safe drug with a wide therapeutic margin. It's hard for parents accidentally to overdose acutely, but if they give e.g. tablespoons instead of teaspoons over several days it can cause potentially fatal liver toxicity.   A couple of years ago there was a highly publicized Marin County case that required liver transplant as a result of just such a chronic overdose.  (It might have been prevented if the doctors the patient saw had asked about the dose!)




b.  As mentioned above, reduction of fever may have adverse consequences.  Graham et al(5) found in a randomized, blinded trial that adult patients treated with ASA or acetaminophen, had worse cold symptoms, lower antibody titers, and a trend toward longer shedding of virus after experimental infection with rhinovirus.  (Interestingly, naproxen, studied the same way does not seem to have the same adverse effects on host defenses.(6))




c. Relatively cheap as medicines go.  A 4 oz bottle of APAP elixir runs about $6-8.00 if it is a name brand, and is about $5.00 if generic.  Chewable tabs (80 mg) run about $5 per 30 for Tylenol or $3 per 30 for Walgreens' generic.   



2.seq level3 \h \r0   Benefits:  Often makes children more comfortable.  May also make them look better, so that they get fewer tests.



3.  Dose: 10-15 mg/kg/dose, q 4 hours.  Can be given rectally; double the oral dose



4.  Preparations:  80 mg/0.8ml drops; 160 mg/5 ml elixir, 80 and 160 mg chewable tabs; 120 mg, 325 mg and 650 mg suppositories



5.  TIP:  Always ask parents what dose they are already using.  It's more often too low than too high, but still worth checking…


E.seq level2 \h \r0   Ibuprofen:  Ibuprofen is used for both pain and fever in children.



1.  Risks:  generally well tolerated.  GI bleeding and renal toxicity seen with adults are rare in children.  Probably a bit riskier than APAP



2.   Benefits: see above. Probably a bit more potent than APAP  



3.  Dose: 5 - 10 mg/kg/ dose q 6 -8 h.



4.  Preparations: the liquid comes 100 mg/5 ml; Motrin drops (might not be avail generically) 50 mg/1.25 ml; pills are 100 or 200 mg (OTC) and also 400 mg, 600 mg or 800 mg with a prescription. The 5-mg/kg dose is about equivalent in fever reduction to 10 mg/kg of APAP, but lasts a bit longer.(7) The 10-mg/kg dose is similar to APAP 15 mg/kg.(8) Lower doses are probably sufficient once the temperature is lower.(8) Children's Motrin or Advil runs about $6-$8/120 ml; with generics about $5-6.

 
F.  Naproxen.  I haven't seen naproxen marketed for fever yet, but I might as well mention here that it's OTC, that a liquid preparation (125 mg/5 ml) is available, and that it is an excellent analgesic with a good safety record.  The dose is 5 mg/kg given b.i.d.  Tabs are 220, 275 and 550 mg for naproxen sodium (Alleve and others), but (confusingly) 250, 375 and 500 mg for naproxen (Naprosyn and others; this is the one available at 125 mg/5 ml).  Epocrates lists the solution at $40 for 500ml, making it not competitive with ibuprofen.


G.  Tepid baths: Can help bring down fever.  Again, main indication in my mind is if they make the child more comfortable.  Physical cooling in the bath only makes sense if it is accompanied by antipyretics.  Otherwise, the temperature goes down but the hypothalamic set point stays high, and the patient gets shivers and chills.  Make sure parents don't use alcohol to cool the patient: intoxications from inhalation have been reported.  Also, water temperature should be luke-warm, not cold --the cooling comes from evaporation.

III.seq level1 \h \r0   Nasal congestion or runny nose


A.  Introduction



1.  Reasons for prescribing drugs for URI




a.  Increase patient satisfaction; reinforce their (often incorrect) decision to seek care for the URI.  94% of office visits for a URI result in prescription being given (9)



b.  Pt may ask for medication




c.  Pt may benefit from medication



2.seq level3 \h \r0   How would one decide whether pt is likely to benefit? 




a.  Experience with past patients




b.  Personal experience (e.g. what works for you)




c.  Information from colleagues or detail men




d.  Medical literature



3.seq level3 \h \r0   Getting the answer from the literature: not easy.  Look for:




a.  Design: randomized, double-blinded trials





i.  The University of Virginia group does a lot of trials infecting volunteers with rhinovirus. It's not totally clear how well such results generalize to other viruses, but in at least one case (clemastine fumarate), results were repeated with naturally acquired colds and found to be very similar.
 ADDIN EN.CITE 
(10, 11)




b.  Pt population: how does it compare to patients you want to give drug to?





(1) Age group. Children aren't the same as adults -- as illustrated by effects of zinc





(2) Disease spectrum – the sicker the patients, the easier it is to demonstrate a benefit.





c.seq level4 \h \r0   Drug and dosage used. 





(1) Unclear whether specific antihistamines or decongestants generalize to others





(2)  There was a well designed double-blind study in the NEJM in 1951 showing 3 antihistamines were useless: Prophenpyridamine, pyranisamine, and thonzylamine.  The hydra effect: for each antihistamine shown to be useless, two more take its place.




d.seq level4 \h \r0   Choice of outcome variable: objective vs subjective





(1) Objective: more power, less relevance, blinding less important





(2) Subjective: probably more relevant, but requires double-blind study and maybe more subjects.  




e.  Blinding: important to assess therapeutic effect independent of placebo effect. In practice, drugs may have considerable efficacy from placebo effect.  (Just think how much better children feel when their "owie" is covered with a Band-Aid!)




f.  Analysis





(1) Watch for regression to the mean: If symptoms of most colds fluctuate over time around some mean, people are more likely to take medication when their symptom burden is higher than average for them.   When this happens, they are likely to get better even if the drug is worthless





(2) KEY CONSIDERATION IS EFFECT SIZE: Don’t just read the abstract and believe the drug is good because the P-value was significant.  The distinction between clinical and statistical significance is key.  (See below.)


B.seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0   Pathophysiology of nasal congestion: Function of the nose (besides beautifying the midface) is to humidify air.  Highly vascular with venous plexuses that can become engorged, much like erectile tissue.  Also many mucous glands, and cilia moving the mucous backwards.  The blood vessels and mucous glands have autonomic innervation.  Congestion and rhinorrhea induced by URI do not appear to be primarily histamine mediated.  


C.   Therapeutic options: 



1.  Non-pharmacologic treatment.  




a.  Hot liquids:  I am a firm believer in chicken soup (12).  Breathing the steam from hot beverages may also be helpful, although obviously for infants and young children, parents must be careful not to give them anything too hot.  There are a few studies from other countries showing a dramatic benefit from hot (43 degrees C) humidified air 
 ADDIN EN.CITE 
(13, 14)
, but these results were not reproduced in the US (15).  




b.  Fluids:  It is dogma to recommend lots of fluids, and I believe that it helps, but I haven't seen the question systematically studied.




c.  Vaporizers and humidifiers: Moistening inhaled air may help, but I haven't seen studies proving efficacy.  Particularly if the air is dry (and the room is small and/or poorly ventilated enough to make a difference), they may soothe a sore throat or dry cough.  To prevent bacteria and molds from accumulating, they should be rinsed daily with bleach and fresh water (1:16 ratio).  Ultrasonic models can lead to an increase in dust particles, particularly with "hard" water.  These can lead to irritation of the airways and allergic reactions. 


2.seq level3 \h \r0   Anticholinergics: (Atropine, homatropine, belladonna, isopropramide, hyoscyamine).  Anticholinergics, even administered topically, tend to have a lot of side effects in relation to their beneficial effects, including tachycardia, inhibition of sweating, dry mouth, worsening of glaucoma.  Anticholinergics are in many OTC medications in subtherapeutic doses, which is probably just as well.  Can make secretions so dry that they are hard to clear.  I don't recommend them.  Topical anticholinergics have some slight activity, but not without side effects.
 ADDIN EN.CITE 
(16, 17)



3.  Antihistamines: Six principal classes.  (General structure X-C-C-NR2; class determined by X.  Main activity is probably anticholinergic or sedation.  Children can react paradoxically, and become "hyper."  Ethanolamines tend to cause the most sedation.  Most good double-blind studies show no efficacy 


(9, 18, 19) ADDIN EN.CITE , but a few studies in adults suggest a slight to moderate benefit
 ADDIN EN.CITE 
(20, 21)
.   In the U. VA studies there were some statistically but not very clinically significant results, e.g. differences in daily number of sneezes averaging about 5 sneezes per day, differences on a 5 point Likert scale for severity of symptoms in the range of 0.25 to .5 points.
 ADDIN EN.CITE 
(10, 11, 20, 22)
  In children, the main effect may be sedation,(23) although in many studies, including some with a reasonably hefty dose of diphenhydramine (1.25 mg/kg)


(24) ADDIN EN.CITE  or chlorpheniramine (0.12 mg/kg)(19) this was not observed.


4.  Sympathomimetics:  Cause vasoconstriction of the nasal (and all other) blood vessels.  Side effects are CNS and cardiac stimulation.  Can (rarely) cause hallucinations or dystonic reactions.   Again, scant evidence of efficacy unless doses are high enough to cause frequent side-effects.  



5.   Topical sympathomimetics: phenylephrine and oxymetalazone.  These are effective, but dangerous to use in small children.  Care must be taken to use only the most dilute formulations (e.g.) phenylephrine HCL 0.125%), and only drops rather than sprays should be used.  I've hardly ever prescribed these, but they are available OTC.  One of the few indications may be for airplane travel.



6.  Zinc seems to work in adults, but not kids.(25)  The preparation used in the most convincing study was Zinc gluconate glycinate (ZIGG), found in 'Cold-Eze" drops.(26)  In that study of adults, zinc cut the duration of symptoms by about 4 days.   Unfortunately a large study in children by the same group found no benefit.


D.seq level2 \h \r0   Recommendations:  



1.  General rule: the less miserable the patient, the less you have to gain from medication.  The majority of infants and children with colds, including those brought to a physician, are not that bothered by their runny noses or congestion.  It is not uncommon for parents to be more bothered by the symptoms than the child, although it is good to empathize with parents whose child was miserable and kept them up all night, only to laugh and play in the doctor's office. 



2.  First see if the parent has tried anything.  If it has worked, it is reasonable to continue (if it is a reasonable dose of a reasonable product), but of course if it worked they probably would not have brought in the child.  Some of the benefit may be due to the placebo effect, but these medications are pretty safe and not that expensive



3.  Do not use these medications in infants < 2 years.  It’s not that they are all that unsafe – given their frequent usage the few deaths reported (almost all from intentional or inadvertent overdose) do not suggest a high risk.  But they don’t appear to work, their manufacturers have voluntarily taken them off the market, and if something does happen, you won’t have a leg to stand on in court. 



4.  Avoid these medications in older children. When the Pediatric Advisory Committee (on which I served) reviewed OTC medications for cough and cold in October, 2007, we found no evidence of efficacy of these medications.  However, the available randomized, double-blind trials used doses that were probably too low. The manufacturers have a couple of years to design and carry out studies demonstrating efficacy.  



5.  What if the parent REALLY wants medication?  Some people take a very hard line and simply refuse to prescribe these medications.  The trouble is, especially with language/cultural barriers, it can be very difficult and time consuming to try to explain why you are not prescribing any medication, and some patients will simply take their child to an emergency room to get the medication they want if they don’t get it from us.  So it may sometimes be reasonable to prescribe these medications for children over 2, although I haven't in the last year or two.
IV.seq level1 \h \r0 

seq level2 \h \r0   Cough


A.  Pathophysiology.  Although cough is a protective reflex that may be beneficial (especially if productive), sometimes the epithelium of the airways gets irritated, and hypersensitive.  This frequently follows URIs and can last for weeks.  For this type of non-productive cough, suppression may be indicated.  Both codeine and dextromethorphan (DM) work on central opiate receptors in the cough center to inhibit cough.  Main indications for suppression are if the cough interferes with sleep, and recurrent vomiting with coughing--a real mess. The trouble is, at usual doses, there is little evidence of efficacy.


B.  Codeine: (Note: Codeine is not OTC.  I left it in the handout FYI.)  Fairly safe, unlikely to be addicting from short-term use for cough.  I used to dose it as 0.5 mg/kg as a single nighttime dose, bit less if it is going to be given throughout the day but have not given it for years.  I asked for it and got it when I had pertussis and was desperate but did not notice any efficacy. Parents feel like you are really taking them seriously when you give it to them.


C.  Dextromethorphan (DM):  This is an opiate in an optical isomer that doesn't cause respiratory depression or euphoria, but does suppress cough.  Evidence of efficacy in children is lacking.  Paul et al found no benefit compared with placebo using age-based dosing (7.5 mg age 2-5; 15 mg age 6-11, 30 mg age 12-18)


(24) ADDIN EN.CITE , but a within groups analysis suggested that there might be a benefit at the higher range of doses (when measured in mg/kg).


(24) ADDIN EN.CITE    Taylor et al(23) studied 141 doses of DM, placebo or diphenhydramine (dose of DM 18 months to 5 yr: 7.5 mg qhs; age 6-12: 15 mg; this comes out to about 1/3 to 2/3 mg/kg/dose depending on the weight in the age interval)  in 49 children 18 months to 12 years with significant cough (often or very often during the night, with "often" = either 1 prolonged coughing episode or 10-20 coughs during the night).  They found no benefit on any measure from either drug compared with cherry syrup placebo; the main predictor of improvement was increased severity at onset.  Similar results were reported in other studies.(27)   There is the additional problem that DM has become a drug of abuse in some teens.

  
D.  Diphenhydramine:  This is an ethanolamine antihistamine that causes quite a bit of sedation--probably its main therapeutic effect.  Some children react paradoxically, however, and may become agitated.  Dose is 0.5-1 mg/kg/dose.  It is available OTC as either Benalyn syrup or Benadryl syrup. You would think the sedation effect would help children (and their parents) sleep better, but there is evidence to suggest this is not the case.  IPaul et al.


(24) ADDIN EN.CITE  studied a hefty dose of 1.25 mg/kg of diphenhydramine and found no benefit compared with placebo (or DM) for cough, and did not even find more drowsiness or acting "Hyper."    Unfortunately, both Benadryl and Benalyn are trademarks that refer to a whole line of products that include other stuff besides diphenhydramine.  If you are going to recommend it, you need to specify the generic name, or tell patients to get generic medicine for allergies only that is right next to Benadry, e.g. Wal-Ben at Walgreen's.

E.  Cough drops: These were the principal recommendation in the Medical Letter, and I agree, for children old enough (>3-5 years?).  Those containing menthol or other mild local anesthetics (phenol compounds, benzocaine, or hexylresorcinol) may help, although I could find no data in the literature to support their use.


F.  Expectorants:  (Guiafenesin, Terpin hydrate).  I have not found any studies of efficacy of these products (and doubt there is any), but they generally regarded as benign.


G.  HONEY:  Paul et al


(28) ADDIN EN.CITE , with support from the National Honey Board, did a partially blinded randomized trial comparing buckwheat honey (2.5 ml age 2-5, 5 ml age 6 to 11 and 10 ml, age 12-18) artificial honey-flavored and thickened DM syrup (17 mg/5ml, at same volume as honey) and no treatment for night-time cough.  Parents were surveyed about severity of cough and sleep disruption the night before, then gave the medication (or nothing) 30 minutes before bedtime, and rated the cough and sleep disruption the next day. All 3 groups showed significant improvement compared with the night before (1 to 2 points on 7-point likert scales for various cough and sleep outcomes, all P <0.001).  The improvement was a little more for honey than for DM, and for DM than no treatment, but only comparisons between honey and no treatment were statistically significant (e.g., cough frequency improved 1.9 points with honey, 1.4 with DM and 0.9 with no treatment, P = 0.01 for honey compared with no treatment).  While this study provides pretty weak evidence that honey works better than DM or placebo, it has the advantage that, notwithstanding sponsorship, it appears to be a good study and if some or all of its efficacy is due to the placebo effect, I don’t mind – it’s cheap and safe (for children over 1 year only, because of the risk of infant botulism!) and for parents who want to try something, I think we can recommend it in good conscience.  Have them drink some hot liquid afterwards.

H.  Recommendations:  



1.  Most coughs do not require suppression at all.   If symptom burden warrants suppression...



2.  First see what the parent has tried. If they have not tried honey and want to try something, I’d recommend it in the doses listed above.  



3.  Anytime you're being pressed to prescribe medicines for a really bad cough, consider diagnoses other than URI, e.g. pertussis (not ruled out by prior immunization), asthma, pneumonia, bronchitis, cystic fibrosis, sinusitis, foreign body

V.seq level1 \h \r0 

seq level2 \h \r0   Sore throat


A.  Cough drops: See above--the medicated ones work better for me


B.  Hot liquids can be very helpful.  Gargles, too.


C.  Ibuprofen:  A nice double-blind study (29) showed a big advantage of ibuprofen 400 mg compared with APAP 1000 mg among college students with sore throat pain.  I don't know of any equivalent studies in children, but I still will generally recommend ibuprofen for throat pain.


D.  Naproxen: provides good symptom relief and doesn't seem to prolong symptoms or increase their severity the way some of the other pain reliever/antipyretics do.(6)  
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