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The ASRC-CEM Wilderness
Emergency Medical Services
Institute

The ASRC- CEM Wil der ness Emer gency Medi -
cal Serv ices In sti tute, pre vi ously named the Wil -
der ness Emer gency Medi cine Cu r icu lum
De vel op ment Pro ject, is de voted to de vel op ing
cur riculu for wil der ness EMS pro vid ers and medi -
cal con trol phy si cians, and fos ters wil der ness
EMS re search. It is a co op era tive ven ture of the
Ap pa la chian Search and Res cue Con fer ence and
the Cen ter for Emer gency Medi cine of West ern
Penn syl va nia. The ASRC is a large, tightly- knit wil -
der ness search and res cue or gani za tion with
eight teams through out the mid- Appalachian
states. The Cen ter for Emer gency Medi cine is an
emer gency medi cine and pre hos pi tal care re -
search and teach ing or gani za tion.  It pro vides a
medi cal heli cop ter serv ice, an emer gency medi -
cine resi dency, Emer gency Medi cal Serv ices for
the city of Pitts burgh, and con ducts a va ri ety of re -
lated proj ects.

The WEMSI Wilderness EMT
Curriculum

This Les son Plan is one part of the ASRC- CEM
Wil der ness Emer gency Medi cal Tech ni cian Cur -
ricu lum. In con cert with a text book, the Cur ricu -
lum has been in de vel op ment since 1986, and
took as its start ing point a pro gram Dr. Conover
de vel oped for the Na tional As so cia tion for
Search and Res cue in 1980. The Pro ject has also
drawn on other sources. These in clude the Wil -
der ness EMT pro gram of fered by SOLO (Stone -
hearth Open Learn ing Op por tu ni ties), the WEMT 
pro gram de vel oped by Wil der ness Medi cal As so -
ci ates for the Na tional As so cia tion for Search and
Res cue, and the Win ter Emer gency Care Course
of the Na tional Ski Pa trol. The Wil der ness Medi -
cal Socie ty’s edu ca tional and re search pub li ca -
tions pro vide needed back ground for the
Cur ricu lum. The Na tional As so cia tion of EMS
Phy si cians has pub lished clini cal guide lines for
de layed/pro longed trans port that ap ply to
WEMTs.

With its pre req ui sites, this Cur ricu lum com -
plies with the Wil der ness Pre hos pi tal Emer gency
Care cur ricu lum es tab lished by the Wil der ness
Medi cal So ci ety. We as sume that stu dents have
the knowl edge and skills of an EMT- Basic or EMT-
 Paramedic. (The cur ricu lum can ac com mo date
both EMTs and para med ics in the same class.)
The other pre req ui site is cer ti fi ca tion to the Vir -
ginia Ground Search and Res cue Field Team

Mem ber stan dards or equiva lent. EMT stan dards
are avail able from state EMS of fices or the U.S.
De part ment of Trans por ta tion. The Vir ginia
GSAR stan dards are avail able from the Vir ginia
De part ment of Emer gency Serv ices, 310 Turner
Road, Rich mond, VA 23225- 6491. The cur ricu -
lum is competency- based rather than hours-
 based, but can be com peted in roughly five in ten -
sive days. The cur ricu lum also pro vides a check -
list of rec om mended clini cal train ing.

WEMT Lesson Plan
Development

An out line for each of the twenty sec tions of
the WEMT cur ricu lum was cre ated by a Task
Group of five to twenty se lected mem bers, but
draws on many pub lished sources and con sult -
ants. A Task Group Leader guides the Task Group 
in re view ing and re vis ing the sec tion, and the Pro -
ject Co or di na tor ac tively su per vises all as pects of
cur ricu lum de vel op ment. Each Task Group pro -
vides ref er ences to sup port its state ments and for
fur ther read ing, and a glos sary. 

They also have been re fined through seven pi -
lot classes, sev eral which have been held un der
the aus pices of the Vir ginia De part ment of Emer -
gency Serv ices and Di vi sion of Emer gency Medi -
cal Serv ices. These agen cies played a ma jor part
in de vel op ment of the cur ricu lum.

When the out line sat is fies the Task Group, it
goes to our Edi to rial Board. This Board in cludes
of fi cers of the ASRC and Cen ter for Emer gency
Medi cine, ex perts in emer gency medi cine,
search and res cue, and edu ca tion, and a State
EMS di rec tor. Once it is ac cept able to the Board,
we re lease the Les son Plan to the pub lic.

Be cause we ex pect many good sug ges tions
from the pub lic, we are pub lish ing these Les son
Plans, in a sense, as “drafts.” We will dis trib ute
these in di vid ual Les son Plans as widely as pos si -
ble. Af ter all Les son Plans have had a year of pub -
lic re view, we will re view and re vise as
ap pro pri ate, then is sue a sin gle com pre hen sive
cur ricu lum. We will con tinue to re view and re vise 
the cur ricu lum regu larly.

We ac tively so licit sug ges tions from any one
read ing this. Please send your com ments to the
Task Group Leader as listed on the ti tle page.

We are writ ing a text book based on the ma te -
rial in the les son plans. The Pro ject Co or di na tor is
the Editor- in- Chief, and works closely with Task
Groups to con soli date and re vise the ma te rial
into a com pre hen sive text book. All who have
con trib uted to the cur ricu lum will be ac knowl -
edged as con tribu tors. The text book will be sub -
mit ted for pub li ca tion in 1997.



XIV. Pharmacology

A.Educational objectives

1. De fine phar ma col ogy, and de scribe the 
dan gers of self medi ca tion.

2. Ex plain the prin ci ples of drug ad mini -
stra tion, in clud ing:

a. eight routes of drug ad mini stra tion;
b. how two drugs may in ter act to al ter

the re sponse of ei ther drug; and
c. the ef fects of young and old age, preg -

nancy, and ex ist ing dis eases and con -
di tions.

3. Choose the cor rect defi ni tion for the
fol low ing terms:

a. in di ca tion;
b. con tra in di ca tion;
c. side ef fect;
d. tox ic ity;
e. al ler gic re ac tion; and
f. abuse.

4. De scribe the ef fect of in di vid ual varia -
tion on drug dos age, and de fine “load -
ing dose.”

5. Out line the con sid era tions that go into
se lect ing drugs for a per sonal wil der -
ness medi cal kit.

6. Given a list of the fol low ing medi ca -
tions, iden tify im por tant con tra in di ca -
tions and side ef fects:

a. com mon non- prescription and pre -
scrip tion medi ca tions car ried by back -
packers and other out doors
en thu si asts; and

b. medi ca tions com monly car ried in wil -
der ness search and res cue team ad -
vanced medi cal kits.

7. Given a list of clini cal situa tions de -
scribed in the sec tion on Wil der ness
Medi cal Prob lems, and a list of stan dard

oral medi ca tions com monly car ried in a
per sonal or team wil der ness medi cal kit,
choose an ap pro pri ate drug, drug dos -
age, and route of ad mini stra tion.

B.Disclaimer

Rec om men da tions for medi cal treat -
ment in this cur ricu lum are pre sented
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This part of the cur ricu lum pro vides the
Wil  der  ness EMT (EMT-  Bas ic ,  EMT-
 Paramedic, or in be tween) with an over view 
of phar ma col ogy ori ented to com mon oral
pre scrip tion and over- the- counter medi ca -
tions.  This causes some to ob ject— they find
it im moral to teach phar ma col ogy to EMT-
 Basics, who  can not ad min is ter medi ca tions
to oth ers.  We dis agree.  Most of those in the 
out doors for rec rea tion take a medi cal kit
with them.  This in cludes mem bers of wil der -
ness search and res cue teams.  And, since
WEMTs will need to deal with team mem -
bers’ medi cal prob lems, the more they
know about the medi ca tions mem bers are
tak ing, the bet ter.  (Hav ing WEMTs edu -
cated to care for their own mi nor medi cal
prob lems is an added bene fit.)  Some wil der -
ness search and res cue teams’ medi cal di -
rec tors, in fact, pro vide team mem bers with
pre scrip tions for a per sonal wil der ness
medi cal kit simi lar to the one de scribed in
this sec tion.

And, the naysay ers go on, EMT- Ps al -
ready know all about phar ma col ogy.  But,
what we are teach ing is, for the most part, as
new to EMT- Ps as to EMT- Basics.  (A quick
com pari son of this with the phar ma col ogy
sec tion of the EMT-P cur ricu lum should con -
firm this.)

Other naysay ers hold that EMT- Basics are 
in edu ca ble, that we can not teach phar ma -
col ogy ade quately to EMT- Basics.  We have
dis proven this in our Pi lot Classes.

Lest it seem that we are train ing EMTs to
go out to play doc tor in dis crimi nately, let us
em pha size that we train WEMTs about
medi ca tions they will en coun ter in wil der -
ness pa tients, and to use over- the- counter
medi ca tions to care for them selves only
while in the wil der ness; we are firmly in fa -



for train ing pur poses only. We have at -
tempted to en sure that all rec om men -
da tions are con sis tent with cur rent
medi cal prac tices, but all care pro vided
by WEMTs must be by the or der of a phy -
si cian. Your phy si cian medi cal di rec tor
must set pro to cols and stand ing or ders, 
and you must fol low them, even if they
con flict with the rec om men da tions in
this cur ricu lum.

C.Introduction

1. Defi ni tion: Phar ma col ogy is the study
of drugs and their ef fects on liv ing or -
gan isms

2. Cau tions and Warn ings:

a. “The WEMT who treats him self has a
fool for a pa tient.”

b. this sec tion very lim ited in scope; goal
not to prac tice medi cine “on the
street,” but for when regu lar medi cal
care not avail able

c. may give drugs to oth ers only by or der 
of phy si cian

(1) or ders may be on scene, via ra dio, or
via writ ten stand ing or ders

(2) ac tual drugs you use up to medi cal
di rec tor and state regu la tions/laws

(a) e.g., in Penn syl va nia: EMS regu la -
tion pro hib its para med ics from giv -
ing medi ca tions other than on
speci fied list

(b) ASRC- CEM Wil der ness Emer gency
Medi cine Cur ricu lum De vel op ment 
Pro ject is work ing to es tab lish an -
other list for Wil der ness EMS in the
state

(c) doc tor may pre scribe medi ca tions
to carry in own medi cal kit, but may 
not le gally use them to to treat oth -
ers; ap plies to nonpre scrip tion
drugs, too; only ex cep tion if medi -
cal di rec tor’s stand ing or ders for
oral medi ca tions

d. EMT- Basics, too, must learn about
phar ma col ogy:

(1) may be on Field Team with out ra dio
com mu ni ca tions, and mem ber may
ask you about medi ca tions in mem -
ber’s per sonal medi cal kit

(2) may want to build own per sonal
medi cal kit from over- the- counter
medi ca tions; with per sonal phy si -
cian can add pre scrip tion medi ca -
tions: by treat ing own medi cal
prob lems, can im prove use ful ness as 
Wil der ness EMT

(3) pa tients may be on pre scrip tion
medi ca tions; un der stand ing ba sics
of phar ma col ogy and com mon oral
medi ca tions may help in deal ing with 
pa tients

3. Drug Names: most drugs have three
names:

a. Chemi cal Name
(1) de scrip tion of chemi cal struc ture
(2) only chem ists in ter ested
(3) rarely used in medi cal pub li ca tions
b. Ge neric Name
(1) given to drug by com pany that first

manu fac tures
(2) most of ten used in medi cal lit era ture
c. Trade Name
(1) brand name given by a spe cific

manu fac turer
(2) can be rec og nized by reg is tered

sym bol ® (or oc ca sion ally trade mark 
sym bol ™) af ter name

(3) drugs mar keted by dif fer ent manu -
fac tur ers, so sin gle drug may have
dif fer ent trade names

(4) trade name of ten more fa mil iar than
ge neric name, in part due to in ten -
sive ad ver tis ing

(5) un for tu nately, may not rec og nize
drug by ge neric name if stocked in
ge neric form in a medi cal drug kit
Ex am ple:
Chemi cal name: 7-[D- alpha- amino-
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 alpha- phenylacetamido]-3 -methyl 3
cephem- 4- carboxylic acid mono hy -
drate
Ge neric name: cephalexin
Trade names: Ke flex®, Bio cef®

d. “Ge neric” drugs
(1) when first in tro duced, com pany has

ex clu sive right to sell drug
(2) to re coup re search costs, price usu -

ally high
(3) af ter sev eral years, other com pa nies

may sell “ge neric” ver sions of drug,
usu ally at lower price

(4) “ge ner ics” of ten sold un der ge neric
name, but some times com pany may
call by new trade name: origi nal
trade name of amox icil lin was
Amoxil®; “ge neric” ver sions: ge -
neric amox icil lin, and other trade
names such as Poly mox®

D.Dosage and Administration

1. drugs ad min is tered by dif fer ent routes:
a. PO: (per os) by mouth
b. SQ or SubQ: sub cu ta ne ous
c. IM: in tra mus cu lar
d. IV: in tra ve nous
e. SL: (sub lin gual) un der the tongue
f. PR: (per rec tum) rec tally
g. note that many drugs de signed for

PO, IM, or IV use may be given PR;
may be par ticu larly use ful in wil der -
ness; pills can be ground up and
mixed with a small amount of binder
(e.g., some food) and in serted in the
rec tum

h. transcu ta ne ous: through the skin
i. en do tra cheal: through en do tra cheal

tube

2. drugs can in ter act: two drugs can in -
crease or de crease ex pected ac tion of
ei ther drug or to in crease toxic ef fects;
ex am ples:

a. in creased re sponse: al co hol in creases 
drowsi ness caused by nar cot ics such
as co deine (e.g., Ty le nol#3®) and hy -
droco done (e.g., Vi codin®, An ex sia®, 
Lort abs®); may even cause coma

b. de creased re sponse

(1) ant ac ids (and food) de crease ab sorp -
tion of tet ra cy cline

(2) some drugs ab sorbed bet ter on an
empty stom ach, some bet ter with
food

c. in creased toxic ef fects: tak ing eryth -
ro my cin along with in creases the ef -
fects of ter fe na dine (Seldane®) and
astemi zole (His manal®) on the heart,
and may re sult in a type of ven tricu lar
tachy car dia.

3. role of the host

a. chil dren:

(1) chil dren smaller than adults; adult
dos ages may be toxic for chil dren

(2) doses for chil dren/in fants gen er ally
based on body weight

(3) rec om mended dos age based on
known meta bolic char ac ter is tics of
child of given size: can not nec es sar -
ily cut adult dose in half for child half
the size of an adult

b. eld erly: may have

(1) de creased ex cre tion of drugs

(2) in creased sen si tiv ity to mind- altering
side ef fects

c. preg nancy:

(1) ask fe male pa tients/team mem bers
about pos si bil ity of preg nancy be -
fore ad min is ter ing medi ca tions (if
last nor mal men strual pe riod within
10 days, only small chance of preg -
nancy)

(2) if preg nant, you are treat ing two pa -
tients, and fe tus very sus cep ti ble to
dam age

(3) for preg nant pa tient, avoid all drugs,
if pos si ble; a few “safe” drugs:
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(a) for pain, aceta mino phen is safe (but 
not as pi rin or ibu pro fen)

(b) for more se vere pain, aceta mino -
phen with co deine (e.g., Ty le -
nol#3®), aceta mino phen with
hy droco done (e.g., Vi codin®, An -
ex sia®, Lort abs®,) or other nar cot -
ics ac cept able, but best avoided

(c) an ti bi ot ics: peni cil lin, amox icil lin,
ampicil lin, eryth ro my cin: gen er ally
safe in preg nancy; cipro floxa cin
(Ci pro®), nor floxa cin (No roxin®),
ofloxa cin (Floxin®), tet ra cy clines,
and sulfa drugs (e.g., Bac trim® or
Sep tra®) not safe

(d) for “colds”: na sal de con ges tant
sprays gen er ally safe; oral an ti his ta -
mines, though not gen er al ly
thought to cause prob lems in preg -
nancy, are best avoided.

4. ex ist ing con di tions:

a. al tered ab sorp tion: pa tient in shock
may not ab sorb drugs given PO, IM,
SubQ

b. al tered me tabo lism: pa tients with
liver or kid ney dis ease may de velop
tox ic ity from “usual” doses, be cause
have harder time ex cret ing drug

c. side ef fects: epi neph rine may pre cipi -
tate chest pain or MI in pa tient with
coro nary ar tery dis ease

E.principles of drug treatment

a. in di ca tions: rea sons for us ing a spe -
cific drug:

(1) an ti his ta mines {chlor pheni ramine
(e.g., Chlor- Trimeton®), di phen hy -
dramine (e.g., Be na dryl®), ter fe na -
dine (Seldane®), and astemi zole
(His manal®)} in di cated for:

(a) al lergy: al ler gic rhini tis/si nusi tis,
skin al lergy in clud ing poi son ivy

(b) in fec tious rhini tis (“colds”)

(c) can also use over- the- counter an ti -
his ta mines {di phen hy dramine (e.g.,
Be na dryl®), chlor pheni ramine
(e.g., Chlor- Trimeton®)} for se da -
tion (pre scrip tion an ti his ta mines
ter fe na dine [Seldane®], and
astemi zole [His manal®] do not
cross blood- brain bar rier, there fore
do not cause se da tion)

(2) eryth ro my cin (an ti bi otic) in di cated
for:

(a) skin in fec tions

(b) bac te rial pha ryn gi tis/oti tis me dia in
adults

(c) may be ef fec tive for some UTIs

b. con tra in di ca tions: rea sons for not us -
ing a spe cific drug; some rela tive con -
tra in di ca tions, oth ers are ab so lute
con tra in di ca tions:

(1) tet ra cy cline an ti bi ot ics al most ab so -
lutely con tra in di cated in chil -
dren/preg nant women: be come
in cor po rated in grow ing bones and
teeth, caus ing/weak ness dis col ora -
tion

(2) his tory of coro nary ar tery dis ease is
rela tive con tra in di ca tion to epi neph -
rine, but if pa tient with coro nary dis -
ease dy ing of ana phy lac tic re ac tion,
should give epi neph rine any way

(3) his tory of ana phy lac tic re ac tion to
peni cil lin is ab so lute con tra in di ca -
tion to ampicil lin or amox icil lin (both
peni cil lins); is rela tive con tra in di ca -
tion to cepha lo sporin such as
cephalexin (e.g., Ke flex®) (10%
cross- allergy be tween the peni cil lin
and cepha lo sporin an ti bi ot ics)

c. ad verse re ac tions

(1) side ef fects:

(a) are un de sired ef fects, of ten un -
avoid able

(b) ex am ples:
i)most an ti his ta mines have side ef -

fect of se da tion
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ii)many an ti bi ot ics tend to pre dis -
pose to yeast vag ini tis

iii)all nar cot ics, in clud ing aceta mino -
phen with co deine (e.g., Ty le -
nol#3®) and aceta mino phen with 
hy droco done (e.g., Vi codin®, An -
ex sia®, Lort abs®), tend to cause
con sti pa tion

(2) tox ic ity: un wanted ef fects re lated to
amount given; e.g., se da tion and res -
pi ra tory de pres sion with large doses
of co deine, hy droco done, or mor -
phine

(3) al ler gic re ac tions:

(a) based on sen si tiv ity of pa tient to
spe cific drugs

(b) range from mild rashes to ana phy -
lac tic re ac tions

(c) most drug al ler gies mi nor rashes,
can be con trolled with an ti his ta -
mine

(d) al lergy dis cussed fur ther in Wil der -
ness Medi cal Prob lems

(4) abuse: nonthera peu tic use (e.g., co -
deine or hy droco done for euphoric
ef fects in stead of pain)

d. dos age

(1) must in di vidu al ize dos age to pa tient
and to prob lem

(2) in di vid ual varia tion:

(a) even given the ef fects of age, preg -
nancy, and pre- existing con di tions,
peo ple vary in re sponse to medi ca -
tions

(b) for ex am ple, smok ers have in -
creased en zymes in liver; this leads
them to ex crete cer tain drugs (e.g.,
amino phyl line) faster than non-
 smokers

(c) an other ex am ple is as pi rin, when
used as an anti- inflammatory drug:
be cause of in di vid ual varia tion,
some doc tors use a toxic side ef fect 
as a meas ure of ap pro pri ate dos -
age: ring ing in ears (tin ni tus); pa -

tients on large doses told to cut
down if de velop tin ni tus

(3) load ing doses

(a) if need ef fect of drug im me di ately,
and drug ef fect is de pend ent on
blood level, then is com mon to give 
load ing dose to rap idly build up
blood level

(b) ex am ple:
i) if start tak ing 250 mg of amox icil -

lin three times a day for ear or si -
nus in fec tion, will take 5-6 doses
to build up to ac cept able steady-
 state blood level

ii) if, how ever, take two 250 mg cap -
sules to be gin with, blood level
rap idly climbs to ap pro pri ate level

iii) level then stays (nearly) con stant
as take 250 mg three times a day

(c) may need to de crease amount
taken each day if kid ney fail ure, but
load ing dose still the same

F. Chronic Medications

1. if find lost per son on medi ca tions for
chronic prob lems, is it nec es sary to
con tinue (or re start) the medi ca tion?

a. is com plex ques tion and best dealt
with by a Wil der ness Com mand Phy si -
cian

b. com mand phy si cians not fa mil iar with
wil der ness may ref use per mis sion to
give such medi ca tions

c. one cave res cue:

(1) per son was un in jured but trapped
for long time

(2) com mand phy si cian (not a Wil der -
ness Com mand Phy si cian) did not al -
low EMTs at scene to ad min is ter the
pa ti ent’s regu lar an ti con vul sant as
pre scribed by his regu lar doc tor

(3) pa tient ap par ently had a sei zure and
died
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d. can not pro vide guide lines for every
chronic medi ca tion, will pres ent com -
mon medi ca tions and the prin ci ples
be hind whether to re in sti tute or not

2. In su lin

a. if need in jec tions of in su lin and de -
prived of it, be come hy per gly ce mic
(high blood sugar), lead ing to in -
creased urine out put and marked de -
hy dra tion*

b. Dia bet ics classed into Type I and Type II

(1) Type I {Juvenile- Onset Dia be tes Mel li tus,
Insul in -  Dependent Dia be tes Mel l i  tus
(IDDM)}: has es sen tially no self- produced in -
su lin: eas ily go into dia betic ke toa ci do sis
(“DKA”):

(a) oc curs be cause in su lin needed for blood
sugar to en ter cells

(b) cells with out glu cose must sub sist on fat, and 
pro duce ke toacids

(c) may be fa tal within few days

(2) Type II {Non- Insulin- Dependent Dia be tes Mel -
li tus (NIDDM), Adult- Onset Dia be tes Mel li -
tus}:

(3) still have some in su lin pro duc tion of own, gen -
er ally enough to pre vent ke toa ci do sis

(a) how ever, Type II dia bet ics with out in su lin
still may suf fer from hy per gly ce mia and de -
hy dra tion

(b) hy per gly ce mia may be come so se vere that
pa tient de vel ops Hy peros mo lar Non ke totic
Coma sim ply from os motic ef fects of high
blood glu cose

c. in su lin does not keep long with out re -
frig era tion**1; will sel dom have in wil -
der ness medi cal kit, un less search ing
for or res cu ing dia betic

(1) hy dra tion more im por tant than in su -
lin for most dia bet ics with low in -
suling lev els

(2) even if have blood glu cose sticks
(“dex tros ticks”) and can moni tor
blood sugar lev els, and have in su lin,
no hurry to tightly con trol blood glu -
cose

(3) if have in su lin, give only small
amounts (e.g., 5 units IV/hour) to
keep glu cose go ing into cells; will
keep pa tient out of ke toa ci do sis;
wait un til later for fine- tuning of
blood sugar, in more con trolled en vi -
ron ment

3. An ti hy per ten sives
a. most search sub jects on an ti hy per ten -

sive drug will not need it af ter be ing
de hy drated and salt- depleted

b. ex cep tion would be if on beta- blocker
{pro pa nolol (e.g., In deral®), ate nolol
(e.g., Tenormin®), metoprolol (e.g.,
Lo pres sor®)}: well- known to cause se -
vere “re bound” hy per ten sion when
stopped abruptly; if with out beta-
 blocker for day or two, and dia stolic
BP above 110, beta- blocker such as
pro pa nolol (e.g., In deral®) should
gen er ally be re in sti tuted im me di ately

4. An ti con vul sants
a. Ap pa la chian Search and Res cue Con -

fer ence sta tis tics: dis pro por tion ately
number of lost peo ple epi lep tics on
an ti con vul sant medi ca tions; rea son
not clear; may find trapped pa tient, or
long evacua tion, and with out an ti con -
vul sant medi ca tion for hours or days

b. com mon an ti con vul sants {pheny toin
(Di lan tin®), phe no bar bi tal, car ba -
mazepine (Te gre tol®)}
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(1) have few acute side ef fects or tox ic -
ity when given orally

(2) pro vid ing doses to wil der ness pa -
tient makes sense

(3) phe no bar bi tal and to lesser ex tent
pheny toin (Di lan tin®) may cause
mild se da tion

(a) thus might be theo reti cally con tra -
in di cated af ter head in jury

(b) how ever, stan dard treat ment for
head in ju ries is to ad min is ter pheny -
toin (Di lan tin®) or phe no bar bi tal to 
pre vent sei zures, so head in jury not
con tra in di ca tion

c. an ti con vul sants have long half- life

(1) if pa tient off medi cine for long time,
may take many days of “regu lar”
dose to get back to thera peu tic
blood

(2) sim ply start ing back on nor mal dose
un likely to do much to pre vent sei -
zures dur ing res cue or evacua tion:
give load ing dose

(3) ex am ple:

(a) pheny toin (Di lan tin®):

i) stan dard dose of pheny toin (Di -
lan tin®) is 300 mg once daily, or
100 mg three times a day

ii) if adult with out pheny toin for sev -
eral days or who has never been
on it, how ever, load ing dose for
70 kg (150 lb) adult is 1200 mg,
given in sev eral doses an hour
apart (e.g., 300 mg every hour for
four hours)

(b) for phe no bar bi tal, load ing dose is
roughly 180 mg, even though nor -
mal dose 30 mg three times a day

5. Psy chi at ric Medi ca tions

a. many SAR sub jects have chronic psy -
chi at ric prob lems and may be on psy -
chi at ric medi ca tions

(1) in gen eral, none need to be re started

(2) if vio lent or com bat ive, may give ha -
loperi dol (Hal dol®) 1 to 5 mg, ei ther
PO or IM

(3) im me di ate goal is se da tion, not cor -
rect ing un der ly ing psy chi at ric prob -
lem, can also use other seda tives if
no ha loperi dol

(4) deal ing with psy chotic pa tients dis -
cussed in Prin ci ples of Gen eral Medi -
cine

(5) se da tion and tran quili za tion dis -
cussed be low

G.Medical Kits

1. since pre scrip tion medi ca tions are pre -
roga tive of pre scrib ing phy si cian, kits
vary; dis cus sion will fo cus on two kinds
of kits: Per sonal Wil der ness Medi cal
Kit, and Wil der ness ALS Medi cal Kit

2. Per sonal Wil der ness Medi cal Kit
a. con tents of per sonal wil der ness medi -

cal kit de pends on:

(1) medi cal prob lems in group
(2) medi cal prob lems that com mon

where group plans to travel (e.g.,
high al ti tude, tropi cal dis eases)

(3) group’s level of medi cal train ing

(4) weight and size con straints
(5) en vi ron ment (e.g., in su lin and sup -

posi to ries will not last long if hot)
(6) ex pected dis tance to medi cal fa cili -

ties

(7) number of peo ple in group
(8) length of trip
b. se ries of ar ti cles treats topic of per -

sonal medi cal kits;2,3,4 see also Au er -
bach’s Medi cine for the Out doors,5

Bezruch ka’s Pocket Doc tor.6, Dar vill’s
Moun tain eer ing Medi cine,7 For gey’s
Wil der ness Medi cine,8 Stee le’s Far
from Help9, Wilk er son’s Medi cine for
Moun tain eer ing,10 Moun tain eer ing
First Aid11; sam ple per sonal wil der -
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ness medi cal kit, with com ments: Ta -
ble 1

3. Wil der ness ALS Medi cal Kit: sug -
gested wil der ness res cue team ALS
drug list: Ta ble 2; Im mo bi li za tion, Pack -
ag ing and Trans por ta tion pres ents list of
rec om mended equip ment for such kits

4. wil der ness medi cal kits must with stand
hard use

(1) many drugs carry cau tions to “store
at con trolled room tem pera ture”

(2) while should try to keep drugs away
from ex tremes of heat and cold,
some times can not avoid freez ing of
liq uid drugs

(3) fol low ing drugs known to be al tered
by freez ing, and thus might want to
avoid when choos ing drugs for wil -
der ness ALS kit: Sus- Phrine® epi -
neph rine sus pen sion; hy dro gen
per ox ide so lu tion; NPH in su lin; keta -
mine HCl in jec tion; mag ne sium sul -
fate so lu tion; man ni tol in jec tion
25%; milk of mag ne sia; predni so -
lone ace tate (Pred Forte®); so dium
bi car bon ate in jec tion

(4) De cad ron® (dex ametha sone) un -
safe af ter freez ing, but De cad ron®
So dium Phos phate (dex ametha sone
phos phate), which is roughly equiva -
lent, is safe af ter freez ing

(5) drugs re ported as safe af ter freez ing
and thaw ing: Ta ble 3.12,13,14

H.Wilderness Medical Kit Drugs

1. An al ge sics/An ti py ret ics/NSAIDs: an al -
ge sics sub di vided into cate go ries, each
with spe cific uses and con tra in di ca -
tions:

a. Aceta mino phen (Ty le nol®):

(1) also known by ge neric name
“paraceta mol” in some English-
 speaking coun tries

(2) most com monly used an al ge sic

(3) ef fec tive for mild pain, and will re -
duce fe ver

(4) 325 mg and 500 mg sizes
(5) usual adult dose: two 325 mg tab lets

(650 mg) every four hours as needed 
for pain or fe ver

(6) liq uid form for chil dren dosed on
weight

(7) safety:
(a) safe in rec om mended dos ages for

short pe riod
(b) de lib er ate or ac ci den tal over dose

(for adult, 5 to 10 grams = 15- 30
regu lar strength tab lets, taken at
once) will al most in varia bly re sult in 
ir re versi ble liver fail ure 3 days later

(c) chronic use for years, may also
cause kid ney dam age

b. As pi rin: old est an al ge sic
(1) re lieves mild pain just like aceta -

mino phen; dos age same
(2) not as toxic to liver as aceta mino -

phen when taken in over dos age
(3) well- known for caus ing stom ach up -

set when taken on empty stom ach,
and may cause ul cers if taken on
regu lar ba sis

(4) in small doses (one/day or less), un -
like aceta mino phen, de creases
plate let sticki ness: mild “blood thin -
ner”; wide spread use to pre vent
strokes and heart at tacks

(5) how ever, blood thin ning ef fect also
means as pi rin not ap pro pri ate if pos -
si ble bleed ing prob lems: would not
give to per son with ten der ness over
spleen af ter a fall, or if sus tained ma -
jor head in jury

(6) should avoid in chicken pox, as pi rin
al lergy, gas tri tis or pos si ble ul cer dis -
ease, re flux, or bleed ing prob lems

c. NSAIDs: Non- Steroidal  Ant i -
 Inflammatory Drugs

(1) Ibu pro fen, avail able in OTC 200 mg
tab lets (Ad vil®, Nuprin®, oth ers):
most well- known NSAID
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(a) also avail able in liq uid form as Pedi -
pren®

(b) origi nal trade name was Mo trin®

(2) NSAIDs some what stronger than
aceta mino phen or as pi r in for
mild/mod er ate pain (e.g., 2 OTC 200 
mg ibu pro fen tab lets in stead of 2
aceta mino phen tab lets)

(3) like as pi rin and aceta mino phen, help 
re duce fe ver

(4) in larger doses (e.g., ibu pro fen 600
mg four times a day, or 800 mg three
t imes a day) ,  a lso have ant i -
 inflammatory ef fect

(a) does not oc cur when taken in lower 
doses just for pain

(b) anti- inflammatory ef fect takes day
or two to de velop; used pri mar ily
for in flam ma tory prob lems such as
rheu ma toid ar thri tis

(c) some be lieve anti- inflammatory ef -
fect use ful with sig nifi cant sprain or
other in jury but oth ers doubt

(5) like as pi rin, NSAIDs known to cause
stom ach up set; long- term use may
lead to ul cers or GI bleed ing, es pe -
cially in eld erly some times eld erly on
NSAIDs de velop mas sive bleed ing
with out any pre vi ous signs or symp -
toms

(6) rarely causes re nal fail ure, es pe cially
if pa tient with un cor rected hy po vo -
lemia or de hy dra tion

(7) can use as pi rin it self as NSAID if large 
enough doses (16- 20 a day); how -
ever, may cause stom ach up set;
other NSAIDs gen er ally pre ferred

(8) other pre scrip tion NSAIDs: pi roxi -
cam (Feld ene®), naproxen (Napro -
syn®), indometha cin (In do cin®),
di flu ni sal (Dolo bid®), sulin dac (Cli -
no ril®), di clo fe nac (Vol taren®)

(9) ke toro lac trometh amine (To ra dol®): 
po tent NSAID re cently (1990) avail -
able in U.S.for IM use; only IM
NSAID avail able in U.S.

(a) l ike other NSAIDs,  ant i -
 inflammatory an al ge sic

(b) ke toro lac 30 mg IM pro vides pain
re lief com pa ra ble to meperidine
(Deme rol®) 100 mg IM/mor phine
12 mg IM, but oral form not sig nifi -
cantly bet ter than other NSAIDs

(c) un like nar cot ics, causes lit tle/no se -
da tion, lit tle/no res pi ra tory de pres -
sion, not ad dict ing

(d) like other NSAIDs, how ever, long-
 term use can cause ul cers or con -
trib ute to kid ney fail ure.

(e) ke toro lac ideal for wil der ness:
i)can give with out mask ing neu ro -

logi cal changes or com pro mis ing
res pi ra tions

ii) some theo reti cal de crease in clot -
ting from NSAIDs/ke toro lac; but
not rea son to with hold un less un -
con trol  la  ble bleed -
ing15,16,17,18,19,20

(f) ke toro lac can re place (some) mor -
phine in ad vanced wil der ness
medi cal kits; how ever, mor phine
still has ad van tages: in pul mo nary
edema, or when do want se da tion

d. Nar cot ics:
(1) have been around as long as as pi rin

(no body knows how long)
(2) name “nar cotic” sug gests abil ity to

in duce sleep; how ever, main use is
to coun ter act strong pain with out in -
duc ing sleep

(3) dif fer ence be tween medi cal (phar -
ma cologic) and le gal defi ni tions of
nar cot ics:

(a) medi cal: mor phine and chemically-
 related com pounds that have simi -
lar ef fects
i)marked pain re lief
ii)mild se da tion
iii)con sti pa tion (or con trol of di ar -

rhea)
iv)cough sup pres sion
v)some times, eupho ria
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(b) le gal: at least in U.S., nar cot ics are
drugs de fined as “dan ger ous”
i)“le gal nar cot ics” in clude dan ger -

ous and ad dict ing non- narcotic
drugs (co caine)

ii)near ly -  innocuous and non-
 addicting drugs (mari juana)

iii)defi ni tion ex cludes other dan ger -
ous and ad dict ing drugs (to bacco
and etha nol)

(4) nar cot ics well- known for abuse po -
ten tial

(a) euphoric ef fect and ad dic tive po -
ten tial led to large popu la tion de -
pend ent on them (but not nearly so
large popu la tions ad dicted to to -
bacco and al co hol)

(b) short- term use of high doses of nar -
cot ics in pa tient with se vere pain
does not cause dan ger of ad dic tion

(5) mor phine is the “clas sic” nar cotic; IV
mor phine stan dard other nar cot ics
meas ured against; pri mary ef fects of
mor phine:

(a) strong an al ge sia
(b) se da tion (lead ing to res pi ra tory de -

pres sion if used to ex cess)
(c) nau sea and oc ca sion ally vom it ing
(d) sup pres sion of cough
(e) sup pres sion of in tes ti nal mo til ity,

lead ing to con trol of di ar rhea (or
per haps to con sti pa tion)

(6) with cer tain nar cot ics, one ef fect pre -
domi nates over oth ers; some nar -
cotic de riva tives chemi cally re lated
to mor phine yet have low ad dic tion
po ten tial and thus not “le gally” nar -
cot ics:

(a) di phe noxy late (e.g., Lo mo til®) and
lop era mide (e.g., Imo dium®) de -
crease in tes ti nal mo til ity, but have
few other ef fects

(b) dex tromethor phan (found in Ro bi -
tus sin®-DM cough syrup) sup -
presses cough but has few other
nar cotic ef fects

i)cough syr ups too heavy for wil der -
ness medi cal kits

ii)dex tromethor phan avail able in
over- the- counter Hold™ cough
drops, each with 5 mg of dex -
tromethor phan (avail able from
Men ley and James Labs, Com -
mon wealth Cor po rate Cen ter,
100 Tour na ment Drive, Hor sham,
PA 19044, 1- 800- 321- 1834

iii)prescr ipt ion-  only 30 mg
sustained- release dex tromethor -
phan tab lets are avai l  able
(Humibid- DM: Ad ams Labo ra to -
ries, Ft. Worth, TX 76118)

(7) most per sonal wil der ness medi cal
kits con tain general- purpose oral nar -
cotic (e.g., aceta mino phen with co -
deine, or aceta mino phen with
hy droco done): has all nar cotic ef -
fects, used for many prob lems; most
add di phe noxy late (e.g., Lo mo til®)
or lop era mide (Imo dium®) for di ar -
rhea, though the co deine or hy -
droco done will work

(8) sev eral con tra in di ca tions to nar cotic
pain medi ca tion:

(a) shock:

i)cause vaso di la tion, which may
worsen shock

ii)may mask some symp toms, mak -
ing as sess ment more dif fi cult; per -
haps cre at ing false sense of
se cu rity about pa ti ent’s con di tion

(b) head trauma:

i)may de crease level of con scious -
ness and thus make the pa ti ent’s
neu ro logi cal status seem worse

ii)may cause res pi ra tory de pres sion, 
in creas ing blood CO2 lev els, and
thus caus ing vaso di la tion in the
brain, with at ten dant in creases in
in trac ra nial pres sure (ICP); how -
ever, agi ta tion from pain can
cause in creased ICP

(c) chest trauma:
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i)nar cotic res pi ra tory de pres sion
may di min ish res pi ra tions when al -
ready has res pi ra tory com pro mise 
from trauma

ii)how ever, pa tient with rib frac tures 
will gen er ally “splint” and not fully
ex pand lung on in jured side due
to pain; over long evacua tion may
lead to atelec ta sis (col lapse of
small sec tions of lung) or pneu mo -
nia; pain medi ca tion thus main -
stay of treat ment for rib frac tures

(d) ab domi nal trauma: re peated ab -
domi nal ex ams key to di ag no sis of
sur gi cal ab do men; nar cot ics may
make pa tient who needs im me di -
ate sur gery look like one who
doesn’t (though can use na loxone
(e.g., Nar can®) to re verse nar cotic
ef fect if nec es sary for sur geon’s
exam); also some sug ges tion nar -
cot ics may worsen in ter nal bleed -
ing

(e) these rea sons for not treat ing pain
not ab so lute; for pro longed trans -
port of pa tient in se vere pain, nar -
cot ics rou tine; how ever, to keep
nar cot ics from caus ing prob lems
for wil der ness pa tients:
i)ob tain di rect or der from Wil der -

ness Com mand Phy si cian when -
ever pos si ble

ii)moni tor pa ti ent’s neu ro logi cal
status care fully

iii)moni tor pa ti ent’s res pi ra tory
status care fully (res pi ra tory de -
pres sion may cause neu ro logic
dam age even with out res pi ra tory
ar rest)

iv)use mini mum amount of nar cotic
to pro vide re lief; most Wil der ness
Com mand Phy si cians will ask
WEMT- Ps to “ti trate” to find an ap -
pro pri ate dose for each in di vid ual
pa tient (ti trat ing means giv ing the
nar cotic slowly through the IV,
while ob serv ing pa tient closely,
un til achieve re lief of pain)

(9) mor phine avail able in pills (can also
be used rec tally) if don’t have IV, can
also give IV form sub lin gually

(10) trans der mal patches with nar cotic
fen tanyl avail able (Durage sic™);
very light, may be car ried in some
wil der ness medi cal kits; can not re -
duce dos age by cut ting into frac tions 
as with Trans- Derm Scop™, can
“mask” skin side of patch with ad he -
sive tape, then tape in place

e. Lo cal An es thet ics:

(1) Oil of Cloves (Eugenol): lo cal an aes -
thetic/an ti sep tic used by den tists;
ap plied to pain ful gum or pain ful
frac tured tooth, will of ten pro duce
im me di ate, dra matic re lief; can mix
with zinc ox ide pow der for tem po -
rary fill ing for cracked tooth or lost
fill ing

(2) Phe na zopy ri dine hy dro chlo ride
(Pyrid ium®): when ex creted in
urine, makes it bright or ange; lo cal
an es thetic; re lieves blad der ir ri ta -
tion/con stant need to uri nate caused 
by blad der in fec tions

(3) Sting- Eeze™: over- the- counter mix -
ture of lo cal an aes thet ics for in sect
bites and stings; “unit” first aid kits
may con tain simi lar mix ture (Sting-
 Kill™) in dis pos able swabs; rea sona -
bly ef fec tive, but con tain ben zo -
caine: may cause al lergy

(4) juice of Jew el weed plant, found in
swampy ar eas along East ern trails, ef -
fec tive for net tle stings and other
bites and stings, but not for poi son
ivy21

(5) Pra mox ine (Prax™): lo cal an aes -
thetic cream not known to cause al -
lergy/ir ri ta tion; prescription- only; in
near fu ture, may be avail able OTC

2. An ti his ta mines:

a. his ta mine is pri mary “mid dle man” in
many al ler gic prob lems: hives (ur ti -
caria), hay fe ver, poi son ivy, al ler gic
con junc ti vi tis
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b. an ti his ta mines block “H1” (his ta mine
#1) re cep tor re spon si ble for ef fects of
his ta mine; re lieves itch ing/swel ling
from al lergy

c. “H2 block ers”
(1) block ef fects of his ta mine on acid se -

cre tion in stom ach
(2) pre scribed for ul cer dis ease
(3) ex am ples: rani ti dine (Zantac®) ci -

metidine (e.g., Ta ga met®)
(4) re cently found ef fec tive for ur ti caria

(hives) from al lergy
d. Non- Sedating An ti his ta mines - Ter fe -

na dine (Seldane®) and Astemi zole
(His manal®)

(1) new, prescription- only an ti his ta -
mines

(2) don’t cross blood- brain bar rier; do
not cause se da tion

(3) good when want an ti his ta mine ef -
fect but must avoid drowsi ness

(4) not as strong as other (se dat ing) an ti -
his ta mines such as di phen hy dramine 
(e.g., Be na dryl®); ex pen sive; un like
di phen hy dramine, don’t work as
“sleep ing pill” or for se da tion

(5) Do not take eryth ro my cin to gether
with ter fe na dine (Seldane®) or
astemi zole (His manal®). Do not
take more than the rec om mended
dose of these ter fe na dine
(Seldane®) or astemi zole (His -
manal®). The in creased drug lev els
may be toxic to the heart, re sult ing
in a form of ven tricu lar tachy car dia.

e. Over- the- Counter An ti his ta mines -
di phen hy dramine (e.g., Be na dryl®),
chlor pheni ramine (e.g., Chlor-
 Trimeton®), oth ers:

(1) OTC an ti his ta mines cause se da tion,
di phen hy dramine (e.g., Be na dryl®)
more than chlor pheni ramine (e.g.,
Chlor- Trimeton®)

(2) sustained- release chlor pheni ramine
has ad van tage (or dis ad van tage, de -
pend ing on pur pose for us ing) of last -

ing 12 hours com pared to only 4-6
hours for di phen hy dramine (e.g., Be -
na dryl®)

3. De con ges tants:

a. Gen eral:

(1) na sal mu cosa may swell from al lergy, 
vi ral/bac te rial in fec tion, trauma

(2) na sal con ges tion much worse when
ly ing flat (in creased ve nous pres sure
in nose)

(3) treat ments: ele vat ing head (i.e.,
sleep ing on two pil lows), can use
medi ca tions:

(a) an ti his ta mines (de scribed above)
can give some re lief, es pe cially if
from al lergy

(b) how ever, main drugs are de con ges -
tants: oral de con ges tant, or na sal
spray or drops

(4) un like an ti his ta mines, de con ges tants 
re lated to epi neph rine: in crease
pulse, blood pres sure, may cause
rest less ness and sleep less ness

(5) also like epi neph rine, can use for
asthma if no bet ter medi ca tions

(6) many cough and cold prepa ra tions
com bine an ti his ta mine and de con -
ges tant, but for wil der ness medi cal
kits, sepa rate an ti his ta mine and de -
con ges tant gives more flexi bil ity: can 
use di phen hy dramine (e.g.,Be na -
dryl®) for se da tion; can use pseu -
doephed rine (e.g., Su dafed®) for
asthma

(7) na sal sprays have ad van tage: no sig -
nifi cant sys temic symp toms, be -
cause not ab sorbed

(8) how ever, na sal sprays lose ef fec tive -
ness over a few days; us ers may even 
be come ad dicted (ad dicted: re quir -
ing na sal spray to breathe at night,
but no euphoric ef fect)

b. Oral De con ges tants:

(1) pseu doephed rine (e.g., Su dafed®) is 
most well- known
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(2) or ig i  nal  Su dafed® just  pseu -
doephed rine; now va ri ety of Su -
dafed® prepa ra tions, in clud ing
an ti his ta mines and com bi na tions

(3) pseu doephed rine is avail able in OTC 
30 mg pills (one every 6 hours),
prescription- only 60 mg tab lets (also
one every 6 hours); can take two
OTC tab lets to get same ef fect as
one pre scrip tion tab let

c. Na sal Sprays:
(1) oxy meta zoline (e.g., Af rin®) na sal

spray has re placed phen y lephrine
(e.g., Neo sy neph rine®) na sal spray
in most wil der ness medi cal kits: oxy -
meta zoline lasts 12 hours com pared
with phen y lephri ne’s 6 hours

(2) can now find many in ex pen sive ge -
neric forms of oxy meta zoline spray

4. Ad ren er gic Agents: re lated to hor -
mones of ad re nal me dulla, such as
adrena line (epi neph rine)

a. Ana phy laxis kit in clud ing epi neph -
rine:

(1) many wil der ness trav el ers carry epi -
neph rine (adrena line) in in jecta ble
form; is only im me di ate treat ment
for ana phy laxis, and good treat ment
for asthma

(2) two kinds of epi neph rine kit com -
mer cially avail able in U.S.:

(a) Ana kit™: Tu bex™ sy ringe am pule
with 1cc of a 1:1000 so lu tion of epi -
neph rine in plas tic sy ringe; press ing 
plunger in jects half the Tu bex™,
then twist ing han dle per mits in ject -
ing other half

(b) Epi- Pen™: auto- injector which in -
jects epi neph rine when press
against skin

b. In haler:
(1) dif fer ent in haled ad ren er gic agents

avail able for asthma and other bron -
cho spasm

(2) al buterol (e.g., Prov en til®, Ven to -
lin®) most com mon

(3) quite ef fec tive for asthma; how ever,
as with epi neph rine, may cause hy -
per ten sion, in creased stress on heart
lead ing to ar rhyth mias, an gina, or
myo car dial in farc tion, es pe cially if
used to ex cess

5. Ster oids: also known as cor ti cos ter -
oids, re lated to hy dro cor ti sone (hor -
mone pro duced by ad re nal cor tex)

a. in low doses, hy dro cor ti sone is nor -
mal part of body’s func tion ing

b. in higher doses, ster oids have strong
anti- inflammatory ef fect (dif fer ent
mecha nism from NSAIDs)

c. no sig nifi cant dif fer ence be tween vari -
ous oral/IV/IM ster oids, ex cept takes
large amount of predni sone to equal
ef fects of dex ametha sone or meth yl -
predni so lone

d. short- term use of ster oids (week or
two) has few side ef fects, how ever:

(1) can raise blood sugar

(2) can raise blood pres sure by caus ing
fluid re ten tion

e. longer use may cause thin ning of
bones and skin, at ro phy of the ad re nal 
cor tex

f. af ter long course of ster oids, sud den
with drawal may not al low time for the
ad re nal cor tex to “gear up” to pro -
duce own hy dro cor ti sone; may re sult
in se vere ill ness/death

g. Oral/IV/IM Ster oids:

(1) predni sone pills com mon in per sonal 
wil der ness medi cal kits: for se vere al -
ler gic re ac tions that don’t re spond to 
an ti his ta mines (e.g., se vere poi son
ivy)

(2) dex ametha sone (e.g., De cad ron®):
pill or IV form; is treat ment for high
al ti tude cere bral edema (dis cussed
in Al ti tude Ill ness)

(3) meth yl predni so lone (e.g., Solu-
 Medrol®), used in IV form, com mon
wil der ness ALS medi ca tion used for
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asthma, bron cho spasm, spi nal cord
in jury

h. Ster oid Creams: use ful for poi son ivy,
mos quito bites, al ler gic rashes

(1) many, many brands/types of ster oid
creams/oint ments

(2) from OTC 1/2%-1% hy dro cor ti sone
cream (e.g., Cor taid®): very weak,
but enough for mi nor al ler gic prob -
lems, to creams hun dreds of times
stronger

(3) none ex cept strong est cause sup -
pres sion of ad re nal cor tex

(4) brand names of mod er ately strong
prescription- only creams com monly
car ried in wil der ness medi cal kits in -
clude Kena log®, Vali sone®, Aris to -
cort®, Beni sone®, Di prosone®,
Di pro lene®, Topi cort®, Lidex®,
Top syn®, West cort®

(5) never use strong ster oid creams on
face, ex cept pos si bly for very short
course for se vere in flam ma tion (blis -
ter ing poi son ivy): may cause ugly te -
lan gec ta sias (per ma nently di lated
blood ves sels) and thin ning of skin

(6) don’t put ster oids on in fected
wounds, since de crease abil ity to
fight in fec tion

6. Ant ac ids: sel dom life sav ing, but very
use ful for se vere stom ach hy per ac id ity
or gas troe so phag eal re flux; sin gle dose
four times a day (an hour af ter every
meal and at bed time) also ef fec tive
treat ment for ul cers

7. Motion- sickness Drugs: work best
when take be fore mo tion starts

a. Me cliz ine (e.g., Bonine®, An -
tivert®):

(1) mod er ately ef fec tive for mo tion sick -
ness

(2) avail able in OTC (Bonine®) and pre -
scrip tion (An tivert®) 25 mg tab lets

(3) chew able tab lets best be cause can
take with mini mal swal low ing (im -
por tant if al ready mo tion sick ness);
Bonine® is chew able; one form of
An tivert® chew able

b. Di men hy dri nate (Drama mine®):

(1) avail able OTC for many years; simi -
lar to me cliz ine, also chew able form;
both di men hy dri nate and me cliz ine
may cause sig nifi cant drowsi ness

c. Trans- Derm Scop: (pro nounced
“trans derm scope”) patches:

(1) pro vide multi- day sus tained re lease
sco pola mine: highly ef fec tive against 
space sick ness per NASA

(2) to get load ing dose of sco pola mine
into sys tem quickly, patch’s glue con -
tains very high con cen tra tion of sco -
pola mine: many cases of “blown
pu pils” due to get ting glue on fin gers
then rub bing eye

(3) patches only come in onw size; may
be too much for small peo ple or if
very sen si tive to it; can cut patch in
half (or other frac tion) and still ef fec -
tive

(4) side ef fects: dry mouth, blurred vi -
sion, nau sea, light head ed ness, dif fi -
cul ty con cen trat  ing,  ur i  nary
re ten tion; eld erly may have psy -
chotic re ac tions

8. Anti- nausea Drugs:

a. some drugs bet ter for mo tion sick ness 
(de scribed above), oth ers bet ter for
nau sea and vom it ing from other
causes (e.g., vi ral gas tro en teri tis)

b. any anti- nausea drug may cause se -
vere, de bili tat ing side ef fect, dystonic
re ac tion:*
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(1) in vol un tary mus cle spasms; may
cause arch ing of the back, twist ing of 
head from side to side, some times fa -
cial twitch ing, tongue- thrusting

(2) not re lated to amount of drug
(3) can’t pre dict who will de velop
(4) can rap idly and ef fec tively treat with

oral or IM di phen hy dramine (e.g.,
Be na dryl®) (or any other an ti his ta -
mine)

c. Pro chlor pera zine (e.g. ,  Com -
pazine®):

(1) com monly pre scribed for nau sea
and vom it ing from gas tro en teri tis,
pain

(2) may cause mild se da tion
(3) avail able in pills, IM/IV in jec tion, sup -

posi to ries
(4) nor mal adult dose 5-10 mg every 4-6

hours as needed
d. Other An tinau sea Drugs:
(1) Prescription- only: me to clo pra mide

hy dro chlo ride (e.g., Reglan®), tri -
methoben zamide hy dro chlo ride (Ti -
gan®), thi eth ylp era zine male ate
(To re can®): simi lar to pro chlor pera -
zine (Com pazine®)

(2) OTC medi ca tions may be some what 
ef fec tive against nau sea:

(a) an ti his ta mines like di phen hy -
dramine (e.g., Be na dryl®) and
chlor pheni ramine (e.g., Chlor-
 Trimeton®)

(b) drugs for mo tion sick ness (see
above)

9. Anti- motility Drugs:
a. lop era mide hy dro chlo ride (Imo -

dium®) and di phe noxy late hy dro chlo -
r ide (e.g. ,  Lo mo t i l®):  nar cotic
de riva tives with few nar cotic ef fects
other than slow ing peri stal sis of in tes -
tines

b. be cause of wor ries about pos si ble
abuse by nar cotic ad dicts, di phe noxy -
late has small amount of at ro pine

added to each tab let; amount very
small, causes no side ef fects at nor mal
dos ages

c. ge neric form of di phe noxy late avail -
able, and is very in ex pen sive; small,
hard pills: light and travel well

d. lop era mide (Imo dium®) rela tively ex -
pen sive but, un like di phe noxy late,
avail able with out pre scrip tion (Imo -
dium® AD)

e. can use any nar cotic (e.g., co deine,
hy droco done) to con trol di ar rhea, but 
must ex pect “side ef fects” of an al ge -
sia/se da tion

10. Eye Medi ca tions
a. Eye An aes thet ics:
(1) tet ra caine/pro para caine drops anes -

the tize eye to al low eye exam
(2) how ever, thought to in ter fere with

heal ing if used on regu lar ba sis for
pain con trol (though no good stud ies 
to show

(3) ade quate an es the sia of eye is ex -
tremely help ful to evalu ate pain ful
eye, and for re mov ing for eign bod ies 
from eye

b. Pu pil Di la tors (Cy clo ple gics):
(1) cy clopen to late (e.g., Cy clogyl®)

used to di late pu pil
(2) ef fect lasts roughly a day
(3) doc tors rou tinely use one/two drops 

for pa tients with cor neal abra sions or 
snowblind ness

(4) re laxes spasm of eye thaat causes
pain af ter such eye in ju ries

(5) never use cy clopen to late nar row an -
te rior cham ber of eye: might cause
se vere glau coma (see Wil der ness
Medi cal Prob lems for more about
this)

(6) other di lat ing drops some times
found in wil der ness medi cal kits in -
clude ho matro pine (long- acting:
many days), and phen y lephrine (e.g., 
Neo sy neph rine®) and tropi camide
(shorter- acting)
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c. Eye An ti bi ot ics:
(1) sul faceta mide: sulfa an ti bi otic com -

monly used as drops for sus pected
in fec tious con junc ti vi tis or as oint -
ment when cor neal  abra s ion
patched

(2) other an ti bi ot ics used in eye: gen ta -
mi cin, to brami cin, and Neo sporin®.

(a) Neo sporin® is com bi na tion of
three an ti bi ot ics: neo my cin, po -
lymyxin, and ba ci tracin; not rec om -
mended, be cause some de velop
al lergy to neo my cin

(b) Poly sporin® con tains just po -
lymyxin and ba ci tracin; rea son able
al ter na tive

(c) plain ba ci tracin eye oint ment also
avail able, and good choice for wil -
der ness medi cal kit

d. Cor tis porin® Oint ment: com bi na -
tion of the three Neo sporin® an ti bi ot -
ics and ster oid

(1) popu lar in wil der ness medi cal kits
with idea that, since con tains so
many drugs, put ting it in the eye
bound to do some thing use ful

(2) how ever, ster oids placed in eye
make vi ral and fun gal in fec tions
much worse; stan dard medi cal rec -
om men da tion is that only an oph -
thal molo gist should pre scribe
ster oid eye medi ca tions

e. Fluo res cein Strips:
(1) though can see many cor neal abra -

sions with only shal low, oblique light
of a pen light, much eas ier to see with 
drop of fluo res cein so lu tion in eye

(2) abra sions take up stain and ap pear
green ish

(3) fluo res cein fluo resces (glows) in UV
light, thus its name; in ED, can use
blue “co balt fil ter” or UV light to see

(4) helps abra sions even with a pen light
or day light

(5) strips of fil ter pa per coated with fluo -
res cein avail able; can wet with ster ile 

an aes thetic so lu tion or wa ter and
touch in ner part of lower eye lid

(6) dye is wa ter solu ble and non-
 staining, and no known side ef fects;
nor mal tear ing will wash dye away in
an hour

(7) best of all, few strips weigh vir tu ally
noth ing

11. An ti mi cro bi als:

a. strictly speak ing, “an ti bi ot ics”=chemi -
cals syn the sized by one mi cro or gan -
ism for use against an other: peni cil lin
is chemi cal made by Peni cil lium bread
mold to pro tect against bac te ria

b. “an ti mi cro bial” also in cludes syn thetic 
chemi cals used to fight cer tain mi cro -
or gan isms

c. al most eve ry one uses “an ti bi ot ics” to
mean an ti mi cro bi als

d. Oral and IV/IM An ti bi ot ics

(1) Peni cil lins

(a) “Plain” peni cil lin (e.g., Pen- V-K®):
i) the old est known an ti bi otic
ii)ef fec tive against an aero bic bac te -

ria found in mouth (e.g., for in -
fected tooth or cheek)

iii)also good against strep throats,
strep cel lu li tis

iv)How ever, many bac te ria have de -
fenses against it; not ef fec tive
against gram- positive pus- forming
bac te ria such as Staph, gram-
 negative bac te ria that cause ear
in fec tions and UTIs, or an aero bic
bac te ria found in the gut

v) is safe for preg nant women
vi) few carry plain peni cil lin

(b) Amox icil lin:
i)modi fied form of peni cil lin
ii)not as ef fec tive against mouth an -

aer obes but still fairly good
iii)how ever, kills more gram nega tive 

bac te ria; good for ear in fec tions,
UTIs
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iv)ampicil lin is same but must be
taken 4x/day com pared with
3x/day for amox icil lin

v)safe for preg nant women

vi) if al ler gic to peni cil lin, must not
take amox icil lin

vii) is very cheap

(c) Amoxicillin- clavulanate (Aug -
mentin®):
i) is amox icil lin with an other drug

(cla vu la nate) that over comes re -
sis tance to amox icil lin of many
bac te ria

ii)good for skin in fec tions in clud ing
mam mal bites

iii)even bet ter than amox icil lin for
ear in fec tions, res pi ra tory in fec -
tions, and UTIs

iv)new drug, very ex pen sive

v) tends to cause di ar rhea

vi) if al ler gic to peni cil lin, must not
take amoxicillin- clavulanate

vii)popu lar drug for wil der ness medi -
cal kits

(2) Eryth ro my cin:

(a) com mon sub sti tute for peni cil lin,
amox ic i l  l in ,  and amoxici l l in -
 clavulanate (Aug mentin®) if al ler -
gic to peni cil lin

(b) used for ear in fec tions, skin in fec -
tions, UTIs

(c) how ever, does not kill one gram
nega tive or gan ism (H. Flu.) that oc -
ca sion ally causes ear in fec tions and
UTIs, es pe cially in chil dren

(d) does, how ever, kill al most all or gan -
isms re spon si ble for pneu mo nia in
oth er wise healthy peo ple

(e) safe for preg nant women

(f) may cause stom ach up set, par ticu -
larly if taken on empty stom ach, so
take with food

(g) found in some wil der ness medi cal
kits

(h) Do not take eryth ro my cin to -
gether with ter fe na dine
(Seldane®) or astemi zole (His -
manal®). The com bi na tion may
be toxic to the heart, re sult ing in a
form of ven tricu lar tachy car dia.

(3) Cepha lo sporins:

(a) large fam ily of an ti bi ot ics re lated to
but dif fer ent from peni cil lins

(b) about 10% of those al ler gic to peni -
cil lins al ler gic to cepha lo sporins
and vice versa

(c) sev eral “gen era tions” of cepha lo -
sporins; newer (sec ond and third
gen era t ions)  cov er ing many
“nasty” bugs found al most ex clu -
sively in de bili tated peo ple in hos pi -
tals; these newer drugs of lit tle use
for wil der ness

(d) how ever, first gen era tion cepha lo -
sporins such as cephalexin (e.g., Ke -
flex®) tab lets, ce fad roxil (Duri cef®) 
tab lets, ce fa zolin (e.g., Ancef®) in -
jecta ble, and also third- generation
in jecta ble cepha lo sporin cef tri ax -
one* (Ro cephin®) ex cel lent against 
gram posi tive bac te ria that com -
monly cause skin and wound in fec -
tions; also ef fec tive for si nus,
mid dle ear, and uri nary tract in fec -
tions

(e) cepha lo sporins gen er ally safe in
preg nancy

(f) many wil der ness medi cal kits con -
ta in in ex pen s ive ge ner ic
cephalexin; cef tri ax one is stan dard
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in jecta ble an ti bi otic for wil der ness
ALS kits

(4) Trimethoprim- sulfamethoxazole
(e.g., Bac trim®, Sep tra®):

(a) com bi na tion of sulfa an ti bi otic and
an other an ti bi otic in sin gle pill (sul -
famethoxa zole, tri methoprim)
(known by ge neric name co-
 trimoxazole in some English-
 speaking coun tries)

(b) ex cel lent against most gram-
 negative bac te ria caus ing UTIs;
good against most bac te ria caus ing
oti tis me dia

(c) in ex pen sive

(d) ef fec tive against some bac te ria
caus ing di ar rhea in trav el ers to de -
vel op ing coun tries (trav el ers’ di ar -
rhea).

(e) can take to pre vent trav el ers’ di ar -
rhea, but risk of de vel op ing sulfa al -
lergy or other ad verse re ac tion
makes bis muth subsali cy late (e.g.,
Pepto- Bismol®) tab lets bet ter
choice

(f) preg nant pa tients and those al ler gic 
to sulfa should not take

(g) used to be com mon wil der ness
medi cal kit an ti bi otic, but mostly re -
placed by cipro floxa cin (Ci pro®),
nor floxa cin (No roxin®), or ofloxa -
cin (Floxin®)

(5) Met roni da zole (e.g., Flagyl®):
(a) like plain peni cil lin, met roni da zole

works well against an aero bic bac te -
ria, in clud ing many in the co lon for
which peni cil lin in ef fec tive

(b) though peni cil lin drug of choice for
mouth in fec tions, met roni da zole
bet ter for an aero bic bac te ria in ab -
domi nal in fec tions (e.g., ap pen di ci -
tis)

(c) also treat ment of choice for Gi ar dia 
di ar rhea

(d) should not be taken by woman
who might be preg nant

(e) must not drink al co hol while tak ing; 
causes vio lent and un con trol la ble
vom it ing

(6) Tet ra cy cline and Doxycy cline:
(a) have simi lar uses: skin in fec tions,

some UTIs, some ear in fec tions,
and most trav el ers’ di ar rhea

(b) simi lar con tra in di ca tions: NOT to
be taken by preg nant women or
chil dren, be cause de posit in form -
ing bones and teeth

(c) tet ra cy cline very cheap, but must
be taken 4x/day; food/milk de -
crease ab sorp tion, so must take 2
hrs. af ter food and 1 hr be fore food;
leaves only about 1 hour in which
to eat each meal

(d) doxycy cline, though more ex pen -
sive, only taken 2x/day, and not af -
fected by food

(7) Bis muth Subsali cy late (e.g., Pepto-
 Bismol®):

(a) a pink ish liq uid, also pills: coats
stom ach and in tes tine

(b) slows di ar rhea
(c) ex cel lent for pre vent ing trav el ers’

di ar rhea; dose: 2 tab lets 4x/day
(d) turns stool black, may give tongue

dark coat ing
(e) con tains sali cy late, ma jor com po -

nent of as pi rin
(f) should avoid in the same situa tions

in which should avoid as pi rin
(chicken pox, as pi rin al lergy, gas tri -
tis or pos si ble ul cer dis ease, re flux,
or bleed ing prob lems)

(8) Cipro floxa cin (Ci pro®):
(a) very broad spec trum oral an ti bi otic
(b) use ful for most in fec tions of skin

and uri nary/res pi ra tory tracts
(c) rec om mended for the trav el ers’ di -

ar rhea
(d) does not cross re act with peni cil lin

or sulfa drugs; can be used if al ler gic 
to ei ther
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(e) should not be used in those un der
18 or preg nant women

(f) de spite ex pense, wide va ri ety of
uses makes it most popu lar wil der -
ness medi cal kit an ti bi otic

(g) simi lar an ti bi ot ics nor floxa cin (No -
roxin®) and ofloxa cin (Floxin®)
some times used in stead*

e. Topi cal Agents
(1) Povadone- iodine (e.g, Be tadine®):

(a) an ti bac te rial, an ti fun gal, an tivi ral,
be cause of io dine it con tains

(b) io dine toxic to tis sue, but po va done 
buff ers io dine, mak ing it less toxic

(c) uses for so lu tion dis cussed in Wil -
der ness Sur gi cal Prob lems

(d) oint ment use ful to cover mi nor
wounds (though ba ci tracin oint -
ment less ir ri tat ing)

(e) avail able with out pre scrip tion
(2) Ba ci tracin Oint ment:

(a) an ti bi otic that kills many bac te ria
(b) rarely causes al ler gic re ac tions
(c) pre ferred oint ment for mi nor

wounds
(d) avail able with out pre scrip tion

(3) Sil ver Sul fadi azine Cream (e.g., Sil -
vad ene®):

(a) com bi na tion of sil ver (has strong
an ti bac te rial ef fect) with sulfa an ti -
bi otic

(b) so long as not al ler gic to sulfa, best
cov er ing for burns (ba ci tracin oint -
ment good sec ond choice)

(c) re quires pre scrip tion
(4) An ti fun gal Creams:

(a) mi cona zole ni trate (e.g., Mi catin®,
Mo nistat®): over- the- counter an ti -
fun gal cream, very ef fec tive against
ath letes’ foot, jock itch, ring worm,
and yeast vag ini tis

(b) Mo nistat® brand mi cona zole
cream used to be pre scrip tion only,
but is now avail able in U.S. with out
a pre scrip tion

(c) in late 1991, Mo nistat® more ex -
pen sive than Mi catin® brand

(d) other com mon an ti fun gals: tol naf -
tate (e.g., Af tate®, Tinactin®), clo -
tri ma zole (e.g., Lo trimin®)

12. Mis cel la ne ous Medi ca tions

a. Ace ta zo la mide (e.g., Dia mox®):

(a) weak diu retic used for the treat -
ment of glau coma

(b) ef fec tive for pre vent ing and treat -
ing al ti tude ill ness

(c) usual dose is 250 mg twice a day [5
mg/kg per day di vided in two doses 
per 24 hours]

(d) avail able in PO and IV forms

(e) for pre vent ing al ti tude ill ness, must
start 24 hours be fore as cent

(f) since a sulfa drug, not to be taken if
al ler gic to sulfa

b. Nife dip ine (e.g., Pro car dia®, Ada -
lat®):

(1) nife dip ine use ful for hy per ten sion

(a) in gen eral, should not ag gres sively
treat hy per ten sion in the field

(b) how ever, if ex treme hy per ten sion
with sys temic signs (se vere head -
ache, chest pain, pul mo nary
edema, or stroke) can treat cau -
tiously with nife dip ine: 10 mg nife -
d ip ine cap sule chewed and
swal lowed; blood pres sure fol -
lowed care fully; ini tial re sponse
within 1/2 hour with maxi mal re -
sponse by 2 hours

(2) also use ful in treat ment of high al ti -
tude pul mo nary edema (dis cussed
fur ther in Al ti tude Ill ness)
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(3) can also be used in treat ment of an -
gina if don’t have ni tro glyc er ine

c. Anti- malarial drugs:
(1) those trav el ing to ar eas with risk of

ma laria should take drugs for ma laria
pre ven tion

(2) drug of choice in past was chlo ro -
quine; un for tu nately, chloroquine-
 resistant ma laria now in most
malaria- prone ar eas

(3) get ad vice from Cen ter for Dis ease
Con trol (404- 639- 1610) be fore go -
ing

d. Mus cle Re lax ants
(1) mus cle strains and re sult ing spasm

com mon in wil der ness
(2) an al ge sics help ful
(3) spe cific mus cle re lax ants help ful
(4) can use ben zo di azepines such as di -

aze pam (e.g., Valium®): very ef fec -
tive but also very se dat ing

(5) cy clo ben zi prene (e.g., Flex eril®):
(a) mod er ately good mus cle re lax ant
(b) slightly to mod er ately se dat ing
(c) not for preg nant pa tients

e. Se da tion and Rapid Tran quili za tion
(1) agi tated, psy chotic, or vio lent pa tient 

safety risk to self and res cu ers; if can’t 
calm the pa tient with ver bal meas -
ures, can use rapid se da tion or tran -
quili za tion

(2) be fore start ing se da tion or rapid tran -
quili za tion, must evalu ate pa tient for
re versi ble causes of al tered be hav -
ior: hy po gly ce mia, hy po ther mia, nar -
cotic in toxi ca tion, oth ers

(3) wide va ri ety of agents used for se da -
tion in clud ing nar cot ics, ben zo di -
azepines such as di aze pam (e.g.,
Valium®), bar bi tu rates

(a) high po tency an tipsy chotic drugs
(ex am ple: ha loperi dol, trade name
Hal dol®) pro vide rapid and safe
tran quili za tion of agi tated, psy -
chotic, or vio lent pa tients

(b) high po tency an tipsy chot ics con -
trol be hav ior with out treat ing un -
der ly ing prob lem (used for long
pe ri ods, also treat psy cho sis; how -
ever, that not ef fect use ha loperi dol 
to tran quil ize pa tient)

(c) can give ha loperi dol (e.g., Hal dol®) 
2 to 5 mg PO or IM every 30- 60
min utes un til the pa tient is ade -
quately se dated; usu ally re spond to 
1-3 doses; 6 doses per 24 hours rec -
om mended maxi mum

(d) high po tency an tipsy chot ics res pi -
ra tory don’t cause res pi ra tory de -
pres sion or sig nifi cant hy poten sion

(e) as with anti- nausea medi cines,
most sig nifi cant side ef fects are ex -
tra py ra mi dal symp toms, in clud ing
dystonic re ac tions: ab nor mal mus -
cle con trac tions of neck or back;
eas ily re versed with in tra ve nous, in -
tra mus cu lar or PO di phen hy -
dramine (e.g., Be na dryl®)22,23

(f) un com mon se ri ous re ac tion to the high po -
tency an tipsy chot ics: neu ro lep tic ma lig nant
syn drome: hy per ther mia, hy per ten sion and
mus cle ri gid ity; tends to oc cur in pa tients
treated with an tipsy chotic medi ca tions
chroni cally, not re ported with rapid tran -
quili za tion; is a medi cal emer gency re quir -
i ng  im me d i  a te  evacua  t ion  and
hos pi tali za tion

(4) if need to tran quil ize pa tient and
have only OTC medi ca tions, di phen -
hy dramine (e.g., Be na dryl®) is best
choice; sin gle dose of 50- 100 mg
(2-4 tab lets) will mildly to mod er ately 
se date most adults

I. Drugs, Wilderness Travel, and
Rescue

1. many drugs in ter fere with judge ment
and co or di na tion

2. those on such drugs should not climb
ex posed pitches un be layed, be lay oth -
ers or act in simi lar re spon si ble res cue
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po si tions, drive or fly a ve hi cle, or op er -
ate com plex ma chin ery

3. com mon drugs that cause se da tion:
a. an ti his ta mines

b. nar cotic an al ge sics
c. mus cle re lax ants

d. anti- nausea drugs

J. Further Reading

1. phar ma col ogy in for ma tion in this sec -
tion new to most EMTs and para med -
ics, be cause in cludes com mon OTC
and pre scrip tion oral medi ca tions; may
be hard to ab sorb at sin gle sit ting, so in -
clude rele vant phar ma col ogy com -
ments through out all other sec tions of
the cur ricu lum to make it eas ier to learn

2. rec om mend you bor row or buy (and
read) cop ies of books such as Au er -
bach,5 Bezruchka,6 Dar vill,7 For gey,8

Steele9, and Wilk er son;10 will help so -
lid ify un der stand ing of wil der ness phar -
ma col ogy and com mon medi cal
prob lems

Glossary
Ad re nal Cor tex: The outer part or “sheath” of the ad -

re nal gland, as op posed to the “core” or ad re nal
me dulla. The ad re nal cor tex se cretes hor mones
in clud ing hy dro cor ti sone.

Ad re nal Me dulla: The cen tral part of the ad re nal
(“on- top- of- kidney”) gland, that se cretes hor -
mones such as adrena line (epi neph rine).

An aer obes: An aero bic bac te ria; bac te ria that live
with out oxy gen. In the hu man body, an aero bic
bac te ria are found pri mar ily in the mouth and in
the in tes tines.

An al ge sia: Re lief of pain.
An al ge sics: Medi ca tions to de crease pain.
An ti con vul sant: A medi ca tion to help pre vent sei -

zures (con vul sions).
Beta- blocker: A medi ca tion that blocks the beta ad -

ren er gic re cep tors: re cep tors that re spond to epi -
neph rine and re lated hor mones by in creas ing
heart rate and blood pres sure, caus ing sweaty
palms, and simi lar re ac tions. Thus, beta block ers
are used to treat hy per ten sion and to “rest” the
heart af ter a myo car dial in farc tion.

Blood- brain Bar rier: Many medi cines, if they ap pear
in the blood, dif fuse into tis sues al most im me di -
ately. How ever, not as many medi cines pass
from the blood into the brain, sug gest ing that
there is some thing lin ing the brain blood ves sels
that pre vents sub stances from dif fus ing into the
brain. This gives rise to the term “blood- brain
bar rier.”

Buffer: Used in ref er ence to re ac tive chemi cals such
as ac ids or io dine. To “buffer” is to chemi cally
hold some of the acid or io dine in re serve. In this 
way, there a low con cen tra tion of the acid or io -
dine, but when this is used up, more is re leased
from the buffer chemi cal.

Cy clo ple gics: Medi cines that para lyze eye mus cles
and di late the pu pil.

Diu retic: A medi ca tion that causes an in creased urine 
out put.

En do tra cheal: Through an en do tra cheal tube.
Ex tra py ra mi dal Symp toms: Ab nor mal mus cle con -

trac tions of the back, neck, or face. Some times
seen as a side ef fect of an tipsy chotic medi cines
such as ha loperi dol (e.g., Hal dol®), or from an -
tinau sea medi cines such as pro chlor pera zine
(e.g., Com pazine®). A dystonic re ac tion is one
type of ex tra py ra mi dal symp tom.

GI Bleed ing: bleed ing from the gas tro in tes ti nal tract.
GI bleed ing can come from ul cers in the stom -
ach or duo de num, from gas tri tis (dif fuse in flam -
ma tion of the stom ach), eso phag eal vari ces
(di lated veins), or from a va ri ety of prob lems
with the large or small bowel.

Glau coma: in creased pres sure of the fluid within the
eye. Un treated, it can lead to blind ness.

H2 Block ers:  Block the ef fects of his ta mine on acid
se cre tion in the stom ach. Com mon H2 block ers, 
in clud ing rani ti dine (Zantac®) and ci metidine
(e.g., Ta ga met®), are of ten pre scribed for ul cer
dis ease.

His ta mine:  The pri mary “mid dle man” in many al ler -
gic prob lems, e.g., hives (ur ti caria), hay fe ver,
poi son ivy, and al ler gic con junc ti vi tis.

Hy per gly ce mia: high blood sugar.
IM: In tra mus cu lar
IV: In tra ve nous
Jew el weed Plant: A plant with char ac ter itic yel low or

or ange blos soms and trans lu cent stems that
grows near sting ing net tles. The sap of this plant
is an ef fec tive an ti dote when rubbed on sting ing
net tle stings.

Load ing Dose: A large dose of a drug, given at the
be gin ning of a course of the drug, to rap idly
build up thera peu tic lev els of the drug.

Neu ro lep tic Ma lig nant Syn drome: Hy per ther mia, hy -
per ten sion, and mus cle spasms. A rare com pli ca -
tion of long- term use of drugs such as Hal dol®.

NSAID: Non- Steroidal Anti- Inflammatory Drug, e.g.,
ibu pro fen.
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Oblique: Slant ing, di ago nal.
Oti tis Me dia: Mid dle ear in fec tion.
Peri stal sis: The rhyth mic con trac tions of the gas tro in -

tes ti nal tract that pro pel di gest ing food and fe cal
mat ter along their course from one end to the
other.

Pha ryn gi tis: Sore throat.
Plate lets: Small blood cells that are re spon si ble for

the ini tial plug ging of leaks, which they do by
stick ing to the dam aged edges of the blood ves -
sels and each other. Plate lets are im pli cated in
strokes and myo car dial in farc tions.

PO: By mouth (per os).
PR: Rec tally (per rec tum).
Se da tion: Sleepi ness.
SL: Un der the tongue (sub lin gual).
SQ: Sub cu ta ne ous.
SubQ: Sub cu ta ne ous.
Tin ni tus: Ring ing in the ears. Seen as a toxic ef fect of

high doses of as pi rin, or from ear in fec tions or
blows to the head.

Ti trate: To ad min is ter a medi ca tion in in cre ments un -
til a de sired ef fect oc curs, e.g., giv ing mor phine
un til the pa tient has pain re lief.

Transcu ta ne ous: Through the skin.
Ur ti caria: Hives; gen er al ized wheals. Of ten a re sult of 

al lergy.
UTI: Uri nary Tract In fec tion (cys ti tis or pye lonephri -

tis).
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Ta ble 1: A Per sonal Wil der ness Medi cal Kit

Medi ca tion Strength # Com ments
AN AL GE SICS

Acetaminophen
(Tylenol®)

325 mg 50 Mild analgesic. Controls fever. Unlike aspirin or
ibuprofen, does not irritate stomach or cause
ulcers, but also unlike them, has no significant
anti-inflammatory effects. Safe for pregnant
women. Usual adult dosage: 2 (650 mg.) every 4 
hrs. (10 mg./kg. every 4 hours for children).
Toxic if taken in more than recommended
dosage.

Aspirin 325 mg 50 Mild analgesic, anti-inflammatory. Usual adult
dosage 2 (650 mg.) every 4 hours. May cause
stomach upset or bleeding.  Should be taken
with food or antacids. Not for pregnant women.

Ibuprofen (e.g.,
Advil®, Nuprin®, 
Motrin®)

200 mg 50 Mild-moderate analgesic, anti-inflammatory.
Usual adult dosage for pain 400-600 mg every 4
hours; 800 mg three times a day for
anti-inflammatory effect. May cause stomach
upset or bleeding. Should be taken with food or
antacids.

Ketorolac*
(Toradol®)

30 mg 15 Moderate-strong analgesic. Initial loading dose
30-60 mg IM, followed by half the loading dose
(i.e., 15-30 mg) IM every 6 hours as needed for
pain. Not for children or pregnant females.
Precautions similar to ibuprofen.

Acetaminophen
with codeine*
(e.g., Tylenol
#3®) OR:

325 mg
acetaminophen
, 30 mg
codeine

25 Narcotic analgesic. Controls moderate pain.
Usual adult dosage: 1 or 2 tablets every 4 hours
for pain relief. May cause drowsiness,
constipation.

Acetaminophen
with
hydrocodone*
(e.g., Vicodin®,
Anexsia 5®)

500 mg
acetaminophen
, 5 mg
hydrocodone

25 Narcotic analgesic. Indications and precautions
similar to acetaminophen with codeine; may
cause less GI upset and less sedation.

Oil of Cloves
(Eugenol)

1 btl Topical dental analgesic. Applied to painful tooth 
as needed for pain. Provides temporary relief.

Phenazopyridine
(e.g., Pyridium®)*

200 mg 10 Analgesic for the urinary tract. One tablet four
times a day for symptomatic relief of UTI pain.
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Medi ca tion Strength # Com ments
AN TI HIS TA MINES

Diphenhydramin
e (e.g.,
Benadryl®) OR:

25 mg 20 Antihistamines. Used for the relief of upper
airway congestion due to allergy or infection.
May reduce rash.

Chlorpheniramin
e (e.g., Chlor-
Trimeton®),
timed release

12 mg 8

Terfenadine*
(Seldane®) OR:

60 mg 20 Antihistamines. Similar to Benadryl although is
associated with less drowsiness. Adult dosage of
Seldane is 1 tablet twice a day. Hismanal is
taken, 1 tablet per day. Expensive. Do not take
more than recommended dosage; do not take
with erythromycin.

Astemizole*
(Hismanal®)

10 mg 10

DE CON GES TANTS
Pseudoephedrine 
(e.g., Sudafed®),
sustained release

120 mg 8 Decongestant. Indicated for the relief of nasal
congestion due to common cold or allergy. May
assist in relief of ear pain caused by eustachian
tube dysfunction. May cause an elevation of BP
and therefore should not be used in patients
with severe hypertension or severe heart
disease. Adult dosage for pseudoephedrine 120
mg sustained-release is 1 tablet twice a day.
(Note that antihistamines and various
combination pills are now also sold under the
Sudafed® brand name.)

Oxymetazoline
nasal spray (e.g.,
Afrin®)

1 btl Nasal decongestant. Indications similar to
Sudafed, less problems with hypertension. Two
sprays in each nostril, twice a day for a
maximum of 5 days.

AD REN ER GIC AGENTS
Albuterol inhaler* 
(e.g., Proventil®,
Ventolin®)

1 Bronchodilator. Useful in treating bronchospasm 
induced by allergy.

Epinephrine*
(adrenaline),
Epi-Pen®,
Anakit®

1 Lifesaving in anaphylaxis induced by allergy.
Useful in treating bronchospasm.
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Medi ca tion Strength # Com ments
STER OIDS

Prednisone* 20 mg 20 Steroid, anti-inflammatory. Indicated for severe
allergic reactions, including insect stings, poison
ivy, asthma, etc. Begin with 2-3 tablets per day,
reduce dosage by 1/2 tablet per day after 3
days. Prednisone may elevate blood sugar and
reduce the patient’s ability to fight infections.
Long term use (more than 1 week) is generally
not indicated in the field and requires special
precautions on discontinuing the drug.

Triamcinolone
cream (e.g.,
Kenalog 0.1%®*)

15 gm tube 1 Steroid cream. Useful for allergic reactions on
the skin. Apply twice a day. Do not use on the
face.

ANT AC IDS
Antacid tablets 25 Antacids may be used for relief of stomach

discomfort associated with excess acid. Can take 
along with aspirin or ibuprofen. May cause
diarrhea or constipation depending on type.

MO TION SICK NESS DRUGS
Meclizine (e.g.,
Bonine®,
Antivert®*) OR:

25 mg 25 For motion sickness. Indicated for the relief of
symptoms associated with motion sickness
including nausea, vomiting, and dizziness. Adult
meclizine dosage is 25 - 75 mg per day. Often
causes significant drowsiness. Dramamine may
be given 1-2 tablets every 6 hours. Transderm
Scop is a disc that is applied to the skin that
allows for the sustained release of its active
ingredient, scopolamine. Disc should be used
only in adults and not in the elderly. A new
patch is applied every 3 days. May cause dry
mouth, blurred vision and infrequently
restlessness and hallucinations. All of the drugs in 
this category work best if taken before the onset
of symptoms.

Dimenhydrinate
(e.g.,
Dramamine®)

50 mg 25

Scopolamine
(Transderm
Scop®*) patches

4

ANTI- MOTILITY DRUGS
Loperamide
(Imodium®**)

2 mg 10 Antidiarrheal. Provides symptomatic relief of
diarrhea. Does not treat the underlying cause of
the diarrhea. Should not be used with diarrhea
associated with bloody stools or fever. Adult
dosage is 2 capsules followed by 1 capsule after
each loose bowel movement, maximum 8
capsules per day.
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Medi ca tion Strength # Com ments
AN TINAU SEA DRUGS

Prochlorperazine
(e.g.,
Compazine®*)

10 mg 10 Antinausea and vomiting. Provides symptomatic
relief of nausea and vomiting. For use in adults
only, 1 tablet 3-4 times a day. A suppository
form exists, but it may melt in a warm
environment. May cause extrapyramidal
symptoms including restlessness, involuntary
movements, and extreme eye deviations. These
reactions are treated with diphenhydramine (e.g., 
Benadryl®).

EYE MEDI CA TIONS
Tetracaine
ophthalmic
solution*

1 btl Topical anesthetic for the eye. Placing 2 drops in 
the affected eye allows easier examination and
removal of foreign bodies. For temporary use
only.

Cyclopentolate
(e.g., Cyclogyl®*)

1 btl Cycloplegic (dilates pupil). Reduces eye pain
caused by pupillary spasm from abrasions or
snowblindness. Will cause blurred vision.

Sulfacetamide
ophthalmic
drops*

1 btl Antibiotic for the eye. Used in treating eye
infections.

AN TI MI CRO BI ALS
Bismuth
subsalicylate
(Pepto-Bismol®)

50 Antidiarrheal. Provides relief from diarrhea and
may be taken prophylactically to prevent
diarrhea. Contains aspirin, turns stools black.

Amoxicillin-
Clavulanate*
(Augmentin®)
OR:

250 mg 15 Antibiotic. Broad spectrum antibiotic useful for
respiratory, skin, and urinary tract infections.
Also good for animal and human bites. Dosage,
1 tablet, three times a day. Often causes
diarrhea. Do not use with history of penicillin
allergy. Expensive.

Ciprofloxacin*
(Cipro®)

500 mg 20 Broad spectrum antibiotic for respiratory, urinary 
tract, skin, and bone infections, and for travelers’ 
diarrhea. Adult dosage 500 mg twice a day. For
severe infections, 750 mg twice a day. Not for
those under 18 or pregnant women. No
cross-allergy with penicillin or sulfa antibiotics.
Expensive.

Erythromycin* 250 mg 25 Antibiotic. Good for respiratory infections and
skin infections. Usual adult dosage 1 or 2 four
times a day. Pediatric dosage 40 mg/kg four
times a day. Take with food to avoid stomach
upset. Do not take with terfenadine (Seldane_)
or astemizole (Hismanal_)
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Medi ca tion Strength # Com ments
Trimethoprim-
Sulfamethoxasole
* (e.g., Bactrim®,
Septra®) OR:

15 Antibiotic. A sulfa containing drug. Good for
some respiratory infections and diarrhea. Adult
dosage 1 tablet twice a day. Inexpensive
compared with doxycycline.

Doxycycline* 100 mg 15 Antibiotic. Indications and dosage similar to
Bactrim. Not a sulfa drug. Not for children or
pregnant women.

Metronidazole
(e.g., Flagyl®)

500 mg 15 Antibiotic, antiparasitic. Useful in treating
diarrhea caused by protozoa (Giardia). Dosage is 
1 or 2 tablets 3 times a day. May also be helpful
for intra-abdominal infections. Not for pregnant
women.

Please note that this is not an all inclusive list. Many other useful drugs exist and could be
considered with respect to individual preferences. On the other hand, every drug on this
list would not be carried by every WEMT on all trips. Many of the drugs have overlapping
indications and uses. The development and use of a personal Wilderness Medical Kit
should be done only in consultation with a family or medical command physician.
*=prescription drug  **=prescription drug, but a nonprescription form exists
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Ta ble 2: Drugs for Wil der ness EMS

The choice of drugs de pends on the
pa tient popu la tion, the medi ca tions car -
ried in mem bers’ per sonal wil der ness
medi cal kits, and the pref er ence of the
op era tional medi cal di rec tor.  Some
items may be kept on standby for air lift
in as needed, or added to the kit based
on knowl edge of a spe cific vic tim’s
medi cal prob lems.  Ex am ples in clude in -
su lin, an ti venin, and spe cific an ti con vul -
sants.

• al buterol in haler
• amino phyl line (IV)
• at ro pine (IV)
• bre tylium to sy late (IV) (This is the only

an ti ar rhyth mic thought to be ef fec tive in 
hy po ther mic pa tients)

• cepha lo sporin an ti bi otic (IV or IM) (cef -
tri ax one is an ex cel lent choice)

• dex ametha sone (IV and PO)

• dex trose so lu tion 50% (IV)
• di aze pam or lo raze pam (IV and PO)
• di phen hy dramine (IV and PO)
• do pa mine or dobu ta mine (IV)
• epi neph rine (IV or SQ) (for weight rea -

sons, only carry 1:1000)
• fu rosemide (IV and PO)
• glu ca gon (IV)
• hy per tonic sa line (IV)
• ha loperi dol (IM and PO)
• ke toro lac (IM)
• lido caine (IV, can be used as lo cal an -

aes thetic)
• man ni tol (IV)
• met roni da zole (IV and PO)
• mor phine sul fate or other po tent nar -

cotic (IV and SQ)
• na loxone (IV)
• oxy to cin (IV)
• phe no bar bi tal (IV and PO)
• pheny toin (IV and PO)
• pro pa nolol (IV)

Ta ble 3: Drugs That May Freeze12,13,14

• Al bu min, nor mal hu man se rum, 25%
• Al bu min, nor mal hu man se rum, 5%
• Al/Mg hy drox ide (My lanta II®)
• Amino phyl line
• Cal cium glu cep tate
• Chlor pro maz ine HCl 
• Ci metidine HCl
• Clin da my cin phos phate
• Dex ametha sone so dium phos phate
• Dex trose 10%, 3cc
• Dex trose 5%, 500cc (D5W)
• Di aze pam
• Di phen hy dramine HCl
• Do pa mine HCl
• Ephed rine sul fate
• Epi neph rine 1:1000
• Fen tanyl cit rate
• Fu rosemide
• Globu lin, teta nus im mune
• Hepa rin so dium
• Hexa chlo ro phene de ter gent (Phi so -

Hex®)
• Ho matro pine hy dro bro mide
• Hy dra lazine HCl
• Hy dro cor ti sone cream 1%

• Hy droxyz ine HCl
• In su lin, regu lar
• Iso protere nol HCl
• Lac tated Rin ger’s so lu tion 500cc
• Lido caine 1% and 2%
• Lido caine 1% and 2% with epi neph rine
• Lido caine HCl 20%
• Lido caine vis cous 2%
• Meperidine HCl (Deme rol®) 100

mg/ml
• Mor phine sul fate 10 mg/ml
• Mor phine sul fate 15 mg/ml
• Na loxone HCl (Nar can®)
• Neo my cin/grami cidin/po lymixin oint.

(Neo sporin®)
• Pan cu ronium bro mide (Pa vu lon®)
• Pen to bar bi tal so dium
• Pheny toin so dium (Di lan tin®)
• Po tas sium chlo ride
• Povadone- iodine so lu tion (Be tadine®)
• Predni so lone so dium phos phate
• Pro cai na mide HCl
• Pro chlor pera zine edi sy late
• So dium chlo ride 0.9% (NS)
• So dium chlo ride 0.45% (1/2 NS)
• Ster ile wa ter
• Suc ci nyl cho line


