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Abstract Theophylline
Chalermchai Boonyaleepun, M.D.*

Theophylline has been used for several decades in the treatment of
as‘thma, and despite a decline in its popularity, it remains the most commonly
prescribed anti - asthma medicaiion worldwide. Whereas its value in the treatment
of chronic asthma, particularly nocturnal asthma, is well documented, its role in the
treatment of acute asthma is still subject to debate. The mechanisms responsibie
for the therapeutic activity of theophylline remain unclear. |ts bronchodilator effect
is well known, but theophylline may also possess clinically significant anti -
inflammatory activity. Serious adverse effects are uncommon and can be avoided
by taking appropriate precautions. Also, there is a trend to use lower dosages

than had been previously recommended As such, theophyiline should be
considered a safe and effective for the treatment of chronic asthma.
(MJS 1995 ;2 :98 - 107)
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Introduction lusrenifiannisesnadsunawiaz Nnauawassa
ns3nunleeld epinephrine’  Tumssnungiae

Wuatvarsdulniudfunnegleld copd (chronic obstructive pulmonary disease).
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newirwA® RaaRIwld theophyline 1Wue10as
Awr3aAIUANEINISIWEYI8 chronic asthma®
Theophylline #ignbzengvannan (bron-
. o, o & oo ) d
chodilator) \UWARN BENINWUEIH action Db 9
o v oA & = o a )
anlaun fan5itus1tutlasiiz 1Ax cardiac out-
put, \WN mucociliary clearance, \WHN ventilatory
o o M & a
drive, LRNATSARAIZBINAINIBENSZUIAN, AR
systemic LA pulmonary vascular resistance
wazEIAgNS anti - inflammation 698> HaLAM
e 1 1 e o w . o
FHURAG 7 tna1%aerin 1A theophyliine NuUszleay
o W) 8 ar '
Tun1s3nungiae asthma® Uaznaufiuanailn 4
Tunandsine1vinliisiaansonds theophyliine
dd a o
TugUuuy slow release filzafialnlwiiaszninis
gadauazyszANENINT0IET ARBRIBENITNATII
nrzaueluidanlavmivdsednininuazalnu
ar ™ . a4 a &
Usaaieluntslden theophylline HiANNINY

History

Fwiawfiou 700 Yniudafiinisle
methylxanthine Tw3Uwuuzasniun (coffee) uaz
d136NA (extracts) lun1ssnwnguae asthma’
(theophylline 18u dimethylated xanthine 398
Trseasemuiaiindeadefiuasfilaanasingii
2 #fim lAun caffeine WAz theobromine 81915
waZLASANANAH Xanthine snlawn muW Sandn
N1 INAER38NIT Coffea arabica WaTiASBIAN
i AwAeiwilwiaradadt Goudaanain
Rafiigeni1 Cola acuminata®) Willian Withering
Tagudnniurvinliudsussuazuenildznu
asthma lgifia 200 TiAwaud?® waziflaUszain
100 ThAwfitinunn Henry Hyde Salter Aluunne
wwuilagiwinsusnilavinnsAnwmaasatdniuw
Shwaefi)ae Asthma.®

TudredwnAI959 1920 Macht Ting 1 John
Hopkins University as Hirsch 7 Frankfurt LB 3735
IaARuwn1sANu L ALITUSas xanthines. Macht
waz  Ting luanalwifinia xanthines fgnazens
nasnaxnlasldndruiionaanansasny (pig

bronchial muscle) LUWAIMARES WONIINUKNG

aadiolFagUinndmonenenaanaitas xanthine
praAevudasllldduadiuaadunse - a1
WAz state of contraction @ESNAAIRE Hirsch
AUWULUABINGEADIIT theophyliine 8 N1SaER
2818 bovine bronchial smooth muscle 1R wa
Uszauaadialun1snmanild theophyline 5w
fUhe asthma 2 518 MAIIINKL theophylline
Aisniinasldadrounsnarslunissnuadiae

asthma ttwAKHN®

Chemistry

theophyliine U dimethylated xanthine
(1.3 - dimethyixanthine) FefilATaas1oMisgIs
ARIBATINU common dietary xanthines IﬁLLﬁ
caffeine (1,3,7 - triméthylxanthine) wae
theobromine (3,7 - dimethylxanthine) w%an3aNn
ﬁ%ﬂ’lﬂ%ﬂzﬁN N - 7 substituted methylxanthine
FeFarmszilnen sl Beuann methyl group M
e N 7 10w H (hydrogen) w38 side chain
du 7 AnuinRamantiilwerzeremasnanls
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Pharmacology
nalnniseangnizas theophylline u
ﬂaqﬁué’a‘lﬁmwmﬂ%ﬁm% WANUITHARIBNE
Tnshefuiiurzdwluls (307 1) soil
1. WEdR0AUN T ANYEITEAY ¢ AMP
(3, 5 - cyclic adenosine monophosphate) W&z
¢ GMP (cyclic guanosine monophosphate)
theophylline iadw non - specific PDE
(phosphodiesterase) inhibitor (‘lu{]aqﬁ’uwui’l
cyclic nucleotide PDE Wwiifle 5 family A28 )®
Inedrladnalondnlauanisitlue ¢ amMP - PDE
inhibitor #eazlUdudanisvineweasiewdiesl c AMP
- PDE B dnAaseU 4ii%en n1saa18s220s ¢ AMP
Tudu AMP ¥ilWUSHINza0 ¢ AMP Wfinanndu
#9857 ¢ AMP azlu¥ ¥ bronchial smooth muscle
aene@ale ' (gﬂﬁ 2) uBNAINTW theophylline
£t c GMP - PDE se’’ vinlWuSunuyad c GMP
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Smooth muscie
cAMP PDE inhibition,
translocation of Ca+l,
adenosine antagonism

Adrenal gland

Brain
> cortisol T

respiratory drive T Uiy

Diaphragm inflammatery
contractility T cells
activation {

31]#1 Proposed mechanisms of action of
theophylline (from Church MK. Drugs in Asthma
Treatment. In : Holgate ST, Church MK: Allergy.
London ;| Gower Medical Publishing. 1993 : 15 . 3)
death seizure brain damage cardiac arrhythmias

hypokalaemia hypotension hyperglycaemia
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PKA PKG
; \ ’
‘ Inflammation

J
3UN 2 Action of theophylline as a phospho-
diesterase (PDE) inhibitor AC : adenyl cyclase ; ATP :

adenosine triphosphate @ GTP . guanosine triphos-

phate | R @ receptor ; GC . guanylyl cyclase ; Gs !
stimulatory G - protien | PKA : protein kinase A ! PKG
: protein kinase G : ANP : atrial natriuretic peptide (from
Barnes P.J, Pauwels R.A. Theophylline in the
management of asthma @ time for reappraisal ? Eur

Respir J 1994 [ 7 : 580)

meluizadifinninin LLa:Lﬁuﬁm’mrTuag:LLé’Th
nitroprusside W& nitroglycerine 50@% potent
smooth muscle relaxant ﬁaanqwéﬁu c GMP -
PDE inhibitor 28 WA ¢ GMP Ladanitn smooth
100

muscle refaxant ¥ I¥i3ariwituazas theophyliine
lun158818 bronchial smooth muscle W19zH
NANT9IN ¢ GMP - PDE inhibition ®78'? WsNO9
podulsznisinmsanifiesiueg

2. fnavlviuraldesdoadanad theo-
phylline fuase calcium mobilization 1w bronchial
smooth muscle cell ¥lIWIAANISaRAIZEY calcium
ion influx Tmaﬁuadﬁuﬂ’m receptor operate
channels uwazlaifinaronisviuAaidenidigas
HIN"Y voltage - dependent channels'®

3. Adenosine receptor antagonism
theophylline KN potent inhibitor 284 Adenosine
receptors (A1, A2, receptors) U ﬁi:ﬁu thera-
peutic concentration’® WAzLHBIN19INTI89IWIN
adenosine §14150%11# bronchial smooth muscle
Tutae asthma nadals laldlnenisgaan

15,16

d o
(inhalation) RABDAYY theophylline (4 N5zAU
therapeutic concentration g19150Ua9NwN199m
57789 bronchial smooth muscle Iusj:ﬂw asthma
d a . w7 1 w1
MAna1n adenosine 18" Jeo1ananlainualunis
ar a1 L 1 d
aNwgUIe asthma 678 theophylline &§I1WvTh
21998uan13InN 9 U% inhibitor 289 adenosine
a Y% a & da
receptor WWLa9 WANHIAILUBUISLARNNNTS
ontfiseiuagiduwmeany
4. uasa Adrenal gland theophylline \iN
N9 84289 adrenaline (Beta ~ adrenergic agonist
#a81%190 relax bronchial smooth muscle 1))

1819 LRag1alsAAINNLN

37N adrenal medulla
USnquzae adrenaline fmsranwulunszusbans
Tsinntin uaze99zduams bronchial smooth
muscle THNANHNZ°
5. Anti - inflammatory action theophylline
gasadusanisyimiadiaes inflammatory cell
Y4 in vitro WAT in vivo lemanarBiasienn #a
sreemnsAnwRa U
5.1 CoskeyuazAms (1993) 5188 %71
theophylline §IN1S05US NK (natural killer)
cell cytotoxicity Ialneeitwne PDE inhibition ﬁ

szaveludon 10 - 20 meg/mi®’



ARG
ATUATUNT I LSRN IDETS

oy ol ol
U9 2 avun 2

5.2 Ward WazAnz (1993) 578974

®  mcg/ml

mean trough serum concentration”
284 theophylline mmsné’uégd late asthmatic
reaction &9 allergen challenge 16 %8n97N%ik
HIRTIINY CD4 , CD8 counts Lﬁluilru‘lu peripheral
blood #&I91NY challenge ua7 48 f’JIW Ward
uazAnzSalALEUaAITNARIN theophylline HHA
NNAIW immunomodulatory action 518

5.3 Kidney uazAtiz (1994) :1e91wi1
g:l:ﬂ:ltl asthma ﬁ on full therapy Ho1N1TWEaY
Llaldnld theophyliine Tnefinayinly FEV (force
expiratory velocity at 1 second) AAAIIIN
2.16 I/sec \Uw 1.77 I/sec Wae bronchial biopsy
wu*jﬁwmmm CD4 has CD8 LﬁlNg%‘L%ﬁe%
submucosa l@BdIwin CD, usz CD_ anaslwn
peripheral blood®®

5.4 Dent hazAMz (1994) 9189140
theophylline AnalRgRsIHIBNTEUSIN1IYIIMUAT
289 human aveolar macrophage®*

5.5 Spatafora wazAnz (1994) 518
9131 theophylline fufan1sUdas TNF alpha
(tumor necrosis factor alpha) 371 mononuclear
phagocyte®®

MNNISANWIRING 1T IAUEI1INE1ILATN

theophylline W3z GUBNAABWEIRIAEINITO
PRLuINITHTIIUAZNES cytokines, §utnis
n‘iwf% inflammatory cell LLa & microvascular leakage

16‘1’ LAZETNISOUBINY airway hyperresponsiveness

'
o Y

hgnnszaulee aiway inflammation 16

6. naRDNAINLHBNIETIAN (diaphragm)
nazad theophylline Th) respiratory muscle gala
WA #578971%77 aminophylline A28 RNAITH
ga130lunisnasIresndaitonszsanfdandn
(fatigue) 15°°

7. uanaanas (brain) theophylline &
HANSZHURDHNAN Y IWii.: respiratory drive 4
donalwinisifinges tidal volume Tudaemsnela
2R UN~°

Phamacokinetics and Pharmacodynamics
1. Absorption theophylline ‘[ugﬂu‘uu rapid
release formulations 134'17'1&1:@%15116115’1%%@‘21@@
LHiRS53NAN (plain uncoated tablets) 9zQNARTN

27, 28

1ae957m5 e a8NEaND fouN?19199

29,30

gATUNIBIINGINANS UAzEIUNIBETLEY

32

.31 Y- | [} o -
antacid® * {Mefima walpenaldudrdainnisg
; d a o aa
aRTN0d theophyline Bafialaf lun1gadfin
. . [y Y &
N3 theophylline lun1adnaiuiiie
1 o d 1 o
(intramuscular, IM) Taunswhosaininessl
o a d
n13nnAezaveuinuidauaznmsaadsiiaia
1ails*® Usznaudunulveinie M azdudimnin
= 1} o . . Qdd’
Folduuziinslienaeisn
fUN51AEIMIY rectum  HOLEINRLHNS
sl = o & o Y
gaduled uadioldemate 9 Assazvildnisgs
Fathas Usznauduswlsiszaanlumsldendie
Wiesuieununmsivetvedingedzminnit was
a d A a [V v .
finnsgaduiigedeld vildnasldeamie rectum
l:‘ L l:‘hl ) =] 14 ‘
finldlawzlusrefndileldaansafinels dw
2ULU VIONBIARDINITNEWNINITHIAR'
g% theophylline Iugﬂu‘uu slow release
formulations wuindinisaadaunnstenuluusaz
1} l:‘ =3 *
formulation uazfisusilungueNan1sngadals
o e o ' s ' '
nua AfgmN1sgadanuana i usad1glsins
f1528ELI8155MIN dose BUMHISAENAETNITON
TszpvenluiBenasanala szauerlufen
e o ) o
AnegAUaRIIN1IRAEN (absorption rate) #9ez
UANATNAWLEAYRAYDIET, SAIINNIAITREDN
(elimination rate) Feazumnsnafsudusdagiae
1 3} Qs gj
LATIZESLIANSEMININAE (dosing interval)' Aa1EY
- ' & o w a
AIMMUASSEHLLI[ITTNINIHZYIIINDIWIITUN
MIRAZDIEINATAIYUIELDI62E
d v [
2. Distribution LH& theophylline 131¢g
f=] as ¥ as o [}
nszualdanvzdusnulusiiv 40w uazaglugy
Sa528n 60%* PNTNTABTBIEIIINNTILEL RER
v 1 & A4 @ o @ o
ngiisatBaranineaiy Ineszauenlufans
1 ar o J A Q’/ ' v
wnduszauenlwiatganteln 1 $alaamédanisln
e lpe338mdwmdansn® theophyline 818150

dwannusludegnlelaetinuniesn (placenta)™
101
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WazNIUIUN (breast milk)® uRARI1BIIWRE
Aniaeiudenafiinguiunian theophylline
kW blood brain #1091 caffeine WANAIRINTIH
N1SN92BENIHUSABUAINUINLY CSF (cere-
brospinal fluid) H3sAU8fe 90% YBITzAUL I
\Ranlun1SNAREANDWATMLA® Uaz 50% LuiANn
Uni®®

3. Metabolism theophyliine gnﬁ’lffﬁlaan
Tren1sidenwudain inactive metabolites 1%
N19LaWENE cytochrome P 450 fauUsTNIm
85 - 90% AILIIVING [ABEY 2 pathways 1A
N - demethylation W2 8 - hydroxylation L&?
fusannudaaizaelu®® ¥ dwnsidneilae
iun1elnduagiu urine flow rate® laafeniae
ni1 15% fgnausannieilaazluwgiifia davi
TugUasfinsvinavaaclalaiunddelsisndudas
Usuanimaassn theophylline®® aniiulunisn
magmanawiinuea  Lhesanefiimdnaannie
dadzife 50%

4. Elimination 8691015A9ALI08NIIN
$unpezfianudnnusiuszaueluion Tnef
szavgluwBangs zwudnisnsIn1smdneln
sUAIfinIsUAsnudasud180n91n99N86 UG
nismdne luguifantadaaizesiusanuge
Lﬁaqmnmﬁqwgi‘uﬂﬁa'r;zua:n’ﬁri”ﬁmﬂﬂugﬂ
dadlafinsdswidasavegiuuFannuilaas
Tuvhwasieafiuiiszauenlwdansn n1efdne
Tusuffiniswdsuudasudrazge usinisindnen
Tusuifinezsn  sewazfinlddinalnnisidnen
FFEITENOMASIUE N Lﬁamuqmzﬁum
weiagulafima Lﬁacjﬂmvlﬁ%‘uml,ﬂummmu q
nazasn1sduildaanizazanvaeas vldnisiam
orlusuflGenudasndnanin  wasiuiade
ﬁ']ﬁcy‘[%msﬁﬂﬁ’lmmﬂmmawumuﬁaomn
N15A19R theophylline szanandaszaveluden
Wadu  Sevinldszavenluidominlailsddnain
fuawIAza e RN

5. Efficacy

Chronic asthma #N715AN®INUIN
102

theophylline #@ma1n13tugUae chronic asthma
LazfidinansuInaTIraIn1sinuiefiannis
ASusie’ LiaSeuieunu oral beta - 2 agonist
WAz slow - release terbutaline Wu17 theophylline
ﬁuaﬁn’jﬂ%ﬂ’lsﬂmmuau nocturnal asthma®** *°
WazAI8AIVANEINISIERNIT inhaled beta - 2
agonist 678 H9U37 potency 9N AR N Lo
97N inhaled beta - 2 agonist azlauamanizln
nsdffianisidsundu (acute) uazldloeiu
exercise induce asthma WaNaNTeLEIwUI g
thefld inhaled steroid uaz inhaled beta - 2
agonist E]E‘I:LLa‘J’JE'lJ’ILaﬂ‘[ﬁJ theophylline ﬁ’uﬁﬂzﬁ’l‘[ﬁ
gUleRaIn1sueae*

Acute asthma luamzffinanginiuiu
Farawdsuszleniinay theophylline 1w chronic
asthma Wilwnstl acute asthma Sawianifes
Auag N1sANwIaIulAnS189I1U371 theophylline
Tilddaevinlwonsaoaglae acute asthma G
89 fvedAt HalseuLfisunu beta - 2 agonist
WAz corticosteriod®”  WANRUTINITANBISIEING
3111314 theophyliine Tudasgilnanilvdiuan
Fvudihefisossulisnuslulsmweiuia® uas
d2evirle lung function FEwEaldifinersinsnun
Tufthensul i numuds®

dawtszlemilun1amrafinaas theophylline
ffinan1snamgaindiniiianssteannisiin
hypoxic ventilatory drive n58n158M work of
breathing €9RIABINISNISANEIGE W

6. Side - effect, toxicity Was safety W@
A9AEY (side - effect) #a9 theophylline PTG
UsingliAwflassivenluwidongenin 20 meg/
mi (15297 1) aatrafesiinuvaslaun Yanw
mauld a1feu Uievios waznszdunszanela
quled1 wanantwdernldAanisnasnsanin
lunsziwizainis GF reflux wazdutlasiz 1w
szfuenfiraudegeaznunisiuzssiiladauns
(cardiac arrhythmia) #n uazanafiemals’

§1U951891UNE1IB IR theophylline #
Heao1Tnnl WORANSSN WAZAITNEINISOINAS
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Potential Unwanted Effects of Theophylline

theophylline 50
plasma

concentration
(U g/mi)
40

30
*Vorniting 7o - insomsia |
digtrhigen o o o intabilitys oo
‘maused’ " headacha ., .
20
therapautic éffects
10
below therapeutic leval
0

m'ﬁ']ﬁﬂ 1 Dose - related therapeutic and toxic
effects of theophylline (from Church MK. Drugs in
Asthma Treatment. In > Holgate ST, Church MK . Allergy.
London . Gower Medical Publishing. 1993 : 15. 4.)

Fowdreasn uanisnuidaulngilunisfinun
=] L ] d
%940 unblinded study 89.NNNISANWINIRNTS
1 s d r-1 o
ganuuuatiansiesnaNezfudunanag
) da = o o ]
theophylline fislaatfinluSassnenariae’
e o O
IwGasrnuuaanis (safety) lwnislden
theophylline lAHI184 1MATTANWIIUIRIYEY 2
d s 1 L] i
e i3 a9AINa17  NMTANEILINYNlnEY
(=1 't o LY
szuzi2a7 9 U lugihedum 35,000 578 uasls
Suludien 223,000 Tu wuiides 35 e
wuAgouFsunsne lulsweuiaiassinfiv
.. . ' v o o 50
(toxicity) 2ad theophylline uazlauifidedinas
d e
snnisAnwInievinludiniat 2 U leelunas
ANWIRANTIIATIANIILALUE LB EATIWIN 5557
o 1 ot d ar v da P °
faadn angithefaninwisinsngmandiiniv
\‘: 1 d L A
230,000 A3 WUTTHIREY 10% NRTAUEIgINI?
‘J o«
20 mcg/ml uaz 2.8% (116 518) ARszsuen
§on11 30 meg/ml uazfigiiedin 7 519 loelu
b oW & d o il - ar ‘l -
naagUae 116 sehaunanvidszauelwben

ﬂ%ﬁ"l%l?\ﬂi(:ué’nﬂuﬁmwaQﬁﬂaon”u'lm"n”wg"ﬂaﬂ,
I s o L%} o ] o
WATIE WAT LAETNIHNATIHISHATS N THNEING
Tunslae®
MU nITInTIasna I laNuat 1AL gas
d & 1 .‘i [
theophylline fiwulauasuulairasazyuuse uas
o 4 v v ¢ v v ot
grraandnideslnaiunndginuideelifiae
AEIBNISIANEIaE10T 7 AEAINSE RS
naananguisasljulininmasaosnisiden
[l 13 | 1 %3 1} “ 3 d
DENATIAS AL EILR AT A LU ANS ava TN,
o [ W P
WORNSTH UWAZMTEu3H0ANRDISANENISANYIN
sanuuuatsdanusaly

Clinical use

Acute severe asthma

fowsinazlasnsly aminophylline 19

o d a w1
iwmians N INwIgUe acute severe asthma

U 1 ¥ as J

aufiwaainit 50 ¥ udafime® Tuilagduiiun
Unzas aminophylline (wns3nwagie acute
sever asthma nNEalnFaawin lugilae  acute
asthma M3lA aminophylline mMatdudansile
Ha%BENIINISIA nebulized beta - 2 agonist™

1 LYY d fd
uaznuIlugdUae severe asthma AN13UN1S
o 4 o .
Snuafisingnidunn n1slA aminophylline N9
Wwidammsanludunisly nebulized beta - ¢

. ¥ L o v o :‘J I

agonists 1ulAYINIHNsviwrasdaaBiduninis
1# nebulized beta - 2 agonists INBaEILRe

a’/ o A 1 [ v]
HENIINHHHINIIBIIWANAIIEINISIH  amino-
phylline Mistdwiamsluguae acute severe

1 - ar ar J
asthma nAUszlemilunisinuimed

1l m.e. 1803 carter wazAmzlATIHW
1} d o’ [} W
17 theophylline AszAULY 10 - 20 meg/mi i la
° v & d v o ar .-
mldgihatinfivnsunissneanlulsoneiuia
Y o o [
se3ae asthma uazlpsUN19I5NBIAIE nebulized
albuterol 53N1UAU methylprednisolone 19L&
@ o a dad [ 55 L
HaRe NanishdtuwRadeln®® Digiutio was
anzlasigunisdnunlulidennwagdin T
w1 G d & e o o o o
dthedinfidiunsdnwisalulsanenunaseias

asthma 4 N1SWW theophylline NaLdWLRE G
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Q‘ LEN d u
W luefUe 76 inhaled albuterol uae corticosteroid
madwiaamaguarezlalausclogdifiasin®™
[=1 U
uazlud A.A. 1994 Strauss uazmnzlanydua
[V} (=3 A “v ar o ar
nisdnur lugUasianfdisunisineiaale
. ‘J J v
INWEJ’IUW mIHL58ad asthma ’J’m’lﬂﬂ aminophylline
nodutdamelalalvusslogilunissnwiuns
NAZILABIINNITS NI A NLE NG 38°7
] &= I=1 .
ag19lsnanlull A.A. 1971 Pietson uas
a“ 1 Q. J
Hm:'lmwammsﬁnmwmﬂﬁmﬂwmmuaqFEV1
1 (YR} dv ve ar [ . .
Tunguguasanfilesun133nu1sae aminophylline
MW danR19INAUNTSIA corticosteroid  WaE

.

adrenergic agonist aerosal Lﬁatﬂ%ﬂutﬁﬂuﬁug
Uenanfila5uLanie corticosteroid Uaz adrenergic
agonist aerosal winiu®® Tullaf. 1991 Wrenn
uazAnzlas1ganiiuszloisainisly amino-
phyliine Tudasqniduudivinlvitfuas acute asthma

do0 @& w [ ar ar 48
VW']LU%WE]\‘]L'Zl'l'i'Uﬂ'lTinU"lm?i%r‘iﬂWEnU'lﬁﬂﬂa\‘l

Chronic asthma

ﬁmﬁ:iwmﬂuﬁnmﬁmﬁ'uag:iﬂtheophylline
fivszleguindalailumsinungiae acute asthma
wavssleovizas theophylline TumsmvAnaINg
2096the chronic asthma wwdluilsaniuni
281907192219 MIAAKLARINTIBTWNNTANY
roluil Nassit uazmouz (1981) lasreamns
ﬁnu’lé’ﬂ’mlﬁn 33 nuﬁﬁmms moderate severe
asthma uazmpeld prednisone 30 mg THWLIWI%
Y138 beclomethasone dipropionate 550 mcg/day
Dugnitldaaurueinis (ladfia theophylline 157
lulunisdhwanuinduasionnisneunaunats
Auwunazloamas wanuiniudiaInsnaanndo
Inesiamsnavaniosainie® Joad wazpmusls
s1memn1sAnwglae 18 918 Mlu asthma
Tudwanit 9 selalals steriod wuinguhedld
theophylline \Wu maintainance therapy Hons
284 asthma ﬁaﬂnﬁ’léﬂmﬁ‘lﬁ' inhaled albuterol
W4 maintainance therapy®® Brenner WRSAGME
(1988) leisneamnisinwlueiae chronic asthma

HBINITTULITIUALEINFSNITAIUANEINTITIAIUEN
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theophylline TﬂﬂﬂiUﬂNi:ﬁUﬂﬂ%tﬁﬂﬂHﬁ 12 -
16 meg/ml, prednisone 10 - 30 mg TWlIuIn
inhaled beclomethasone dipropionate 400 - 800
meg/day, nebulized beta -~ 2 agonist, inhaled
anticholinergics Wa& cromoglycate wu’ﬁ’nﬁawqm
1 theophytline Tasdsnelviendwmilionsn i
Uaefionnisudae uazluaiansnazAIuRNeInig
Tousfasifinauingas steroid udIfmia uiiiiolw
theophylline Inaidnass 871N 150ATUANEINTTTEY
Tsals*® wananiudaiisneswnisinwifs
Ustlediizas slow - release theophylline el
NOWKAUUAIAINITOAIUANDINTITLBY  nocturnal
asthma 161 Ipgfinangiuudnddiiiuil slow -
release theophylline HU3zAnSAWgINT slow -
release oral beta - 2 agonists WLaZ short - acting
inhaled beta - 2 agonists LWN1IAIVANBINTTYEY
nocturnal asthma*® &'

nnT1sAnwIsenaInevzayUulen
theophylline La‘ja‘l‘n"s"mﬁ’u beta agonists az/
w3o steroid azduenfifivszlogdadrannlunis
AIUANEIN1T789EUE chronic asthma ustfias
9N theophylline §gM3 bronchodilator *aen
beta - agonists maammﬁatﬁu theophylline
U lugUaeflasu beta - agonist luawiad
wmanzasagudalaildvinlinasnananesaanniu
sl ssleniinng theophylline Twn1slasaaiuen
ﬁaﬁu‘lumiﬂwﬂummiﬂm chronic asthma IN'
Wnezanangnaiunisaenenaananfisatosien

UWAKIIZNIAINGNS anti - inflammatory action A

Therapeutic range

52AUYE4 theophylline 114N159NW1 asthma
wANTwAanwIfsEau 10 - 20 meg/mi 1o
wrandussiveimanzayn  ualuszeznaesinig
ANwIANa1291525 081 10 - 15 meg/ml Avinag
Weanalunissnen asthma® ilasan 50% 2ae
qwﬁ'msumwaamamaa theophylline %1IAR
FuPszeUeN 10 meg/mi uaziilainsziuen T

e oo
20 meg/ml QNBLWASTEIENREAANALANIUEN



unATIRUNITIMS
ASUASUNTI SAIBS

oy ad al
Un2 avun2

Wee 17% WInw®® sasaswwuiinisaangnd
Wu anti - inflammation u8Jd theophyliine
§N15 09 NUIARSEAUBY 5-15 mog/ml Mathla
wadlunsnani@aenainofeeas theiphyline 7
pranulsiiiaszsuenlndifes 20 meg/mi nsle

viagagmlaiiin 300 - 400 mg/day nAwWNIHEN
wImsana1Iua1 3 Ju dihalaifinadradela 1
@ a d = o P d Y
AN Iwduaiau (sem1sen 2) aulaaanis
v d a2 o v a
Snwntiunirwaledeinmsianzwiszsueludan
o a o o o ) ar
iWaLUuwnsEnguszaua Rmunzanaall  nao

INRHaIIINITATIANIsEaue lwdantiazAe
paly

SEAUET 5-15 meg/ml WWwiivinneg wWiass
' o &

ATIIzAENNINNI uTaguni °

Tuna5alvien theophyltine wriglae chronic

o o = a d [y o o

asthma % Raitlwnrandnidesnadvifendn Conclusin
a & v add [ J o I o e

p19esiinaula 8Amanzanlaun nsSnen Theophylline 1Uwa1nigniinalalunis

AIBIWIAADUTIEITEHNIN 12 - 16 mg/kg/day 3w asthma 8 lwiaawIvuds uazde

after 3 days if tolerated increase to

I

FIRST INCREMENTAL INCREASE
6-20 mg/kg/day to a maximum of 400-600 mg/day
!
after 3 days it toilerated increase dose to
v
HIGHEST DOSAGE BEFORE MEASUREMENT OF SERUM CONCENTRATION
18-22 mg/kg/day to a maximum of 600-800 mg/day
!
Check serum concentration at the time of estimated peck serum concentration for the formulation
used when no doses have been missed, added, or taken at unequal intervals for 3 days.

!

SERUM
CONCENTRATION

Below 7.5 ug/mi

DIRECTIONS

Increase dose about 25% and recheck serum theophylline for
guidance in further dose adjustment.

Increase dose about 25% and maintain if tolerated.
Maintain dose if tolerated.*

7.5to 10 pug/ml
10 to 20 pg/ml
20 to 25 pg/mi
25 to 30 pg/mi
Over 30 pg/ml

Decrease dose at least 10%.
Skip next dose and decrease subsequent doses at least 25%.
Skip next 2 doses, decrease subsequent doses at least 50%,

and recheck serum theophylline for guidance in further
dose adjustment.

ONCE FINAL DOSAGE 1S DETERMINED BASED ON NEED, TOLERANCE, AND SERUM
CONCENTRATION, RECHECK AT 6 TO 12 MONTH INTERVALS (DEPENDING ON RATE OF
GROWTH) UNLESS CLINICALLY INDICATED SOONER

» (Finer adjustment in dosage within this range of serum concentrations may be needed for same patients; drug interacftions or

physiciogic abnormalities may mandate earlier reexamination)

B\'ﬁ‘]d?‘l 2 Dosage schedule for treatment of chronic asthma (from Weinberger M, Hendeles L. Theophylline.

in : Middleton Jr £, Read CE, Eliis Ef, et al. Allergy : Principles and Practice. St. Louis. CV Mosby. 4th ed 1993
;841.)
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o o e t 1 ar :?’a Wl
madinsldiuadrauwsnaneluilagiudl fausine:
ladinsAwnueilnal 9 dmdunissnudiae
vOu

g o~ L J
dimethylated xanthine FafigmslAssasnonugivu

a &
asthma WNNINIRARIN theophylline

pEeARenuasAlfAINasINIALAun caffeine
nalnlunisaangnieas theophylline figlsingiu
widn wsannsinunlaeazideanuiinalniivi
azdnlule loun nrseangnizensnasnanlae
HI%wNSYrE AEu PDE inhibitor waznisaan
qn8iln anti - inflammatory agent Benalnwnds
fwulsunluszaueniflaigewn theophyline gn
aadulAntnesamsalasnisdudssniniefenlven
nwniugihe  chronic asthma  ®©132gn
metabolite finuud2dUaann e alugUiinUseloog
284 theophylline 11sn155nw1g128 acute asthma
dadiwoniiissivay wsiuszTenilugiae chronic
asthma wwfinangiufiaiuaynioamn (Foweas
ayuladnfunaniainnalnlunisvineueaatheo-
pyhlline na18nalneefn uaRFunumidAnls
Wi NISABIERADASN LASNTIS UK anti-inflammatory
agent) damlwiSasuainaAgefiguusowulainnn
wnuazansondnideslagildenasneszdnss i
Weswe  wanenuundelafinisinyifieanuuy
ptnesanuiReswananfuransenuluisasesund
WOANssH uazn1s3ewiluan awmduaaniain
theophylline 39813na171A71 theophylline SIAINRA
Jugaidnadridnlunisdisasuauainisle
;.I:ﬂ’JEJ chronic asthma LAT nocturmatl asthma ag:
Tnsawizdmiudszinalnedetgniniesin
wsughadnaduiladefdridyuindmiugiae
Fosendndusacldeluszezen
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