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OESCRIPTION: Digoxin is 3& o?me cardiac {or digdahs)
giycosides, 2 closely refated group of drugs having in
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Table 3; Subgraup Analyses of Mortality and Hospitatiration
Daring the First Two Years Fotlowing Randomization

commaon specific effects on the myocardium. These drugs 7 ortaidy
are found in a number of plants, Digoxin is extracted trom R;‘;&mﬁf T,mn-m
the leaves of Digutalis fanata The term “digitalis” is used n Placebo | Drjoan | Rekive ekl |
10 designate the whoie group of ides. Woierts 9 T
glycosides are composed of two portions® a sugas and a
cardenclide (hence “glycosides”). F 045) £801 604 5% | (08100
Digoxin 15 descrived chemically as (38,56,128)-3-[(0- 0%
2.6-dideoxy-p-0-ribo-hexopyranosyl-{1--4)-0-2.6- A 451 549 51 | (089104
00e0xy--D-ribo-hexopyranosyl-(1~4)-2,6-dideoxy-B- 499
O-ribo-hexopyranosyljoxyl-12,14-dihydroxy-card- EF0250.45 | 4540 568 STt @9-1on
20(22)-enohide. ts molecular formula is CatHeaOr4, its ]
molecular weight 1s 780 95, and s structural formula is: CTR €055 4455 561 38 091-106)
Digoxin extsts as odorless white 0.3
crystals that melt with decomposition NYHAIAY | e 719 6% © 809N
above 230°C. The drug is practically 084
insoluble in water and 1 ether; Fa2 2% | 617 637 1 (0765093)
slightty soluble in diluted (50%) a8
alcohol and i chloraform, CIR >0 55 246 |- 697 650 077094
and freely soluble in 0
ngég:i" is sunglied 35 t EF >0 450 %7 st [ s | pay
125 meg (0125 mg) or | S sk of H-Related Mortly
250 meg (0 25 mg) tablets & HF Relted Hosplafzanon ___|
for oral administration. | X Ll Placebo | Digoun T Relaive nsk
Each tablet contams the fou M patents 068
labeled amount of digoxin ’ EF<045) | 6801 b1l A7 | 063076)
USP and the tollowing 3]
inactive ingredients™ 0.250 mg - colloidal siicon dioxide, NYHA U $n 42 178 | (062080
croscarmeftose sodium, factose anhydrous, magnesium 074
stearate, microcrystalling celiulose, stearic acid. EF025045 | 4503 44 19 (0 66-084)
0.125 mp - colioidal siicon dioxide, croscarmellose o
sodium, D&C yellow aluminum lake 210, lactose CTR <055 455 29 80 063080
anhvldrous. magnesium  stearate, microcrystalline TES
cellulose, stearic agid, Ay | 2z 2 7-0.75)
CLINICAL PHARMACOLOGY: Mechanism of Action: " “ g msum )
Digoxin inhibits sodium-potassium ATPase, an enzyme F025 258 394 270 | (053071}
hat regulales the quantity of sodivm and potasswm 065
inside cells, inhibition of the enzyme leads to an increase | g£iR+055 M6 398 27 | {0579.75
in the intracellutar concentration of sodium and thys (by 72
imulati dium-calcium exctange) an wcrease in | grgus | o | % | e
the intraceilular concentration of calcium. The beneficial *Nuimber of patients wilh an event during the irst 2 years

effects of digoxin result from direct aclions on cardiac
muscle, as well as indirect actions an the cardiovascular
system mediated by etlects on fhe autonomic pervous
system, The autonomic effects include: (1) a vagermimetic
action, which is responstble for the effects of digoxin on
the sinoatrial and atrioventricular (AV} nodes; ang (2)
baroreceptor sensitization, which results in increased
atferent inhibitory activily and reduced activity of the
sympathetic nervous system and renin-angiotensin
systemn foc any given increment t mean artenal pressure
The pharmacologic consequences of these direct and
indirect effects are (1) an increase in the force and
velocity 0! myocardial systolic contraction {positive
inotrogic action), (2) a decrease in the degree of activatron
of the Sympathetic nervous system and renin-angiotensin
system (neuraharmonal deactwvating effect); and )
slowing of the heart cate and decreased conduction
velocity through the AV node {vagomimetic effect). The
effects of digoxin i heart failure are mediated by its
positive inotropic and neurohormonal deactvating
effects, whereas the effecis of the drug in atrial
arrhythmias are related to its vagomimetic actions. n high
doses, dgoxin increases sympathetic outftow from the
centaal nervous system (CNS), This increase in sympathelic
activity may be an important factar in digitalis toxicity.
Pharmacokinetics:  Absorgtion: Following  oral
inistration, peak serum of digoxin
occur at 1 to 3 hours. Absorption of digoxia from digoxin
lablets has been demonstrated to be 60% io 80%
complete compared to an «dentical intravenous dose of
digoxin (absolute bioavailability) or digoxin sofution in
capsules {relative bioavaitability) When digoxin tablets
are taken after meafs, the rate of absorption is slowed. but
the total amount of digoxin absorbed s usually
unchanged. When taken with meals nigh in bran fiber,
however, the amount absorbed from an grai dose may be
reduisced. Comparisons of the systemic availability and
equivalent doses for oral preparations of digoxin are
showa in Table 1:
Tabte 1: Comparisons of the Systemic Availabiliy and Equivatent
Dases for Orat Preparations of Digoxin

Absolute  Jequwvatent Dases {mcg]
Bioavailatriity | Among Dosage For
op-80% 1625 25 250 0
7085% [625 125 250 500
0-100% [50 100 200 400
% S0 100 200 4%
“For example, 125 mecg Digoxn Tablets equivalent to

125 mcg Digoxin Elixir Pediatric equivatent to 100 meg
Digoxin Splution i Capsules equivalen) 10 100 meg
Oigoxin tnjectionAV,

In some patieats, orslly administesed digoxin is
converted lo inactive reduction products (e g..
dihydrodigoxin) by colonic bacteria in the qul. Data
suggest that one n len patients treated with digoxin
1ablets will degrade 40% or more of the ingested dose. As
a result, certain antibiotics may increase the absorption of
digoxin in such patients. Althaugh inagtivation of these
bacterla by antibrotics is rapid, the serum digoxin
concentration will cise at a rale consistent with the
elimination half-lite of digoxin, The magmitude of rise in
serum digoxin concenteation refates to the extent of
inactivation, and may be as much as two-fold 1n

per 1000 randomized patients
1Relative risk (35% confidence interval).
DIG Ancilary Study

In stuations where there is no statisticaily significant
beneht of treatment evident from a trial's primary
endpoint, results pertaining to a secondary endpoaint
siould be interpreted cautiously.

LChronic Atrial Fibrillation: 1o patients with chronic
atrsal fibritlation, digoxin slows rapid ventricular response
fate in a linear dose-response fashion trom 0.25 1o 0.75
mg/day. Digoxin should not be used for the treatment of
multifocal atrial tachycardsa.

INDICATIONS AND USAGE:

Heart Faiture: Digoxin is indicated for the treziment of
mild to moderate heart fadure. Digoxin increases left
ventricular ejectron fraction and improves heart falure
Symploms as evidenced by exercise capacrty and heart
failure symptoms as evidenced by exercise capacity and
heart failure-related hospitalzations and emergency care,
while having no effect on mortality. Where possible,
digoxia should be ysed with a duretic and an angiotensin-
converting enzyme irhibitor, but an optimal order for
starting these Ihree drugs cannol be specitied

Atria! Fibrillation: Digoxin is indicated for the contral of
venlricular response rate in patients with chromic atrial
fibriliation.

CONTRAINDICATIONS:  Digualis  giycosides  are
contraindicated in patients with ventricutar fibrillaion ar
in patients with a known hypersensitivity to digoxin A
hypersensitivity reaction to other digifalis preparations
usually constitutes a contraindication to digoxin,
WARNINGS:

Sinus Node Disease and AV Black: Because digoxin
slows sinoatrial and AV conduction; the drug commonly
prolongs the PR interval, The drug may cause severe
sinus bradycardia or sinoatnal block i patients with pre-
existing sinus node disease and may cause advanced or
complete heart block in patients with pre-existing
incompiete AV block. 10 such patients consideration
should be given to the insertion of a pacemaker before
treatment with digoxin.

Accessory AV Pathway (Wolll-Parkinsan-White
Syndrome): After intravenous digoxin therapy, some
patients with paroxysmal atrial fibnllation or flutter and a
coexisting accessory AV pathway have developed
ncreased antegrade conduction across the 2ccessory
pathway bypassing the Av node, leading to a very rapid
ventricular vesponse or ventricular hbnifaton, Unless
conduction down the accessory pattway has beeq
blocked (either pharmacofogicafly o by surgery), digoxn
should not be used in such patients The treatment of
paroxysmal supraventricular tachycardia in such patients
15 usually direct-urrent cardioversion

Use in Patients with Preserved Lett Ventricetar Systolic
Function:Patients vith certain disorders involving heart
faifure associated with preserved left ventricular ejection
fraction may be particularly susceptible to toxicity of the
drup. Such disorders include restnctive cardiomyopathy,
constrictive pericarditis, armyloid heant disease, ang acute
o1 putmgnale. Patients wih idiopathic hypertrophic
subaortic stenosis may have worsening of the outflow
obstiuction due 10 the notropic effects of digonin
PRECAUTIONS:
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hour tissue distribution phase is observed, This is
followed by a much more gradual decline in the serum
concentration of the drug, which is dependent on the
elimination of digoxm from the body. The peak height and
slope ol the early portion labsorplmmmslnbunon phases)
of the serum time curve are

upon the route of administration and the absorption
characteristics of the formulation. Climical ewidence
indicates that the early high sertm concentrations do not
reflect the concentratan of digoxin 21 ts site of action, but
thal with chronic use, the steady-state post-distribution
sefum concentrations are in equilibrium with tissue

wing dnig administration, a 6- 10 8-

Use in Pallents with Impaired Renal Function: Digoxin is~
prmarity excreted by the kidneys; therefore, patients with
impaved renal function require smaller than usual
maintenance..doses of digoxin (see DOSAGE AND
ADMINISTRATION) Because of the prolonged etimination
fatt-fe, 2 fonger period of time is required to achieve an
ininial or pevy steady-state serum concentration in patients
valh renal impairment than in patiests with normal renal
function. ft appropriate care is not taken to reduce the
dose of digoxin, such patients are at high risk for toxicaty,
and toxic effects will last fonger in such patients than in
patients with normal rena) function.

Use in Patients mm Electrolyte Disorders: In patients

concentrations and correlate with effects,
in individual patients, these posl -disinbution serum

with toxicsty may occur
despile serum d|goxm concentrations below 2.0 ng/mt.,
because ar deptetion

concentrations may be useful
and toxic effects (see DOSAGE AND ADMINISTRATION,
Serur Digoxin Concentrations).

Digoxin is concentrated in tissues and therefore has a
targe apparent volume of distnbution. Digoxin crosses
both the blood-brain barrier and the placenta. At delivery,
the serum digoxin concentration in the aewborn is snmllar

the myocardium to digoxin. Theretore. It is desirable to
maintain normal serum polassium and magnesium
concentrations in patients being treated with digoxin.
Deficiencies of these electrolyles may resuil from
malnutrition, diarrhea, or prolonged vormiting, as well as
the use of the tollowmg drugs or procedures:
diuretics. B, 0ids, antacids,

to the serum in the mother.
25% of digoxin in the plasma s bound to prote:n. Serum
digoxin concentranons are not significantly altered by
farge changes in fat ussue weight, so that its distribution
space correlales best with lean (i.e., ideal) body weight,
oot total body weight.

Metatotism: Only a smali percentage (16%) of a dose
of digoxin is metabolized. The end metabolites, which
include 3 p-digoxigenin, 3-keto-digaxigenin, and thew
glucuronide and suifate conjugates, are polar in nature
and are postulated to be tormed via hydrolysis, oxidation,
and conjugation. The metabolism of digoxin is not
dependent upon the cytochrome P-450 system, and
digoxin is not known to nduce or inhibil the cytochrome

suclion of

dialysis, and
Secretions.
Hypercaicemia from any cause predispases the patient
to digiatis ltoxicty. Cafcium, particularty when
administered rapidly by the intravenous route, may
produce senious arrhythmias in digitahzed patients. On the
other hand, hypocalcemia can nuihly the eftects ot digoxin
n humans; thus, digoxin may be ingffective until serum
calcwm s restored to normat. These interactions are
related to the fact that digoxin affects contractility and
excitablity of the heart in a manner similar to that of
calcium
Use in Tnyrmd Disorders and Hypermetabolic States:

P-450 system, may reduce the i for digoxin.

Excretion: Emination of digoxin follows frst-order Heart falure apd/or atrial arhythmias resulting trom
kinetics {that is, the quantity of digoxin at any y hic o yperdy states  {8.0.,

time is proportional to the total body content). Following  hyper i hypoxia, of shunt) are

ion to heatthy % to  best (realed by addressmq me underlying condition. Atriat

70% of a digaxin dose i excreted unchanged in (he urine. states are

Renal excretron of digoxin is pl to
filtration rate and is largely mdependem of urine flow. (n
heaithy volunteers with normal renal function, digoxin has
a halt-fite ot 1.5 to 2.0 days. The half-life in anuric patients
is prokanged to 3.5 to 5 days. Digon is not effectively
remaved from the body by dialysis, exchange transfusion,
or during cardiopuimonary bypass because most of the
drug is bound to tissue and does aot circulate in the
blood.

Special Populations: Race differences in digoxin
pharmacokinetics have not been formally studsed.
Because digoxin is primarily eliminated as unchanged
drug via the kidney and because there are no imporiant
among rages,
nharmacoklneuc differences due to race are not expected,

The clearance of digaxin can be pnmanly correlated
with renal function as indicated by creatinine clearance
The Cockeroft and Gault formula for esti of

resistant to dlquxln treatment. Care must be
taken to avoid toxicty if digoxin is used

Use in Patients with Acute Myocardial Infarction:
Digoxin should be used with caution in patients with acute
myacardial infarction, The use of inatropic drugs in some
patients in this setting may result in undesirable increases
n myocardial oxygen demand and ischemia

Use During Electrical Cardioversion; 1t may be desirable
to reduce the dose of digoxin for 1 to 2 days prior to
clectrical cardioversion of atrial fibriflation o avoid the
induction of it but must
consider the of i ing the i
response it digoxin is withdrawn. tf digitalis toxicity 15
suspected, elective cardioversion should be delayed. If it
1s not prudent to delay cardioversion. the lowest possible
energy level should be selected to avoid provoking

creatinine clearance (ncludes age, body weight, and
gender. Table 5 that provides the usual dally

ventricular arrhythmias

i y Test itoring: Palients receiving digoxin
should nave their semm electrolytes and renal lunclum
{serum assessed

dose requirements of Digoxin Tablets based on crealmme
clearance {per 70 kg) is presented in the DOSAGE AN
ADMINISTRATION section.

Plasma tigoxin concentration profiles in patients wih
acute hepatitis generally fell within the range of protiles i
a group of heatthy subjects.

Pharmacodynamic and Clinical Effects: The umes to
onset of pharmacologic eftect and fo peak effect of
preparations of digoxin are shown In Table 2,
Tabte 2: Times to Onset of Pharmacalogic Eftec and 1o
Peak Effect of Preparations of Digoxin

the lreguency of assessmems will depend on the clinical
setting For discussion of serum digoxin concentrations,
see DOSAGE AND ADMINISTRATION section,
Drug Interactions: Potassium-depleting diuretics are a
major comnbuung factor to digialis toxicity. Calcium,
rapidly by the i
raute, may pmduce serious arrhythmuas in digiatized
patients. Quinidine, veraparntl, amiodarone, propafenane,
indomethacin, ttraconazole, alprazolam, and
spironolactone raise the serum digoxin concentration due
in clearance and/or in volume of

Time {0 Time lo mslnuulwn of the drug, with the nmpllcalmn that digitalis
Product Onset of Eflect* | Peak Effectt may result. Er

Digoxin Tablets 05-2nours | 2-6hours (and passibly other macroiide annbw/;cs) and tetracychne
Digonn Elxis Pediatric 05-2hours 2- 6 hours may increase digoxin absorption in patients who
Digoxin Solution in Capsutes 05 - 2 hours 2+ 6 houts inactivate digoxin by bactenal metatiotism tn the lower
fhgoan InjectonV 5 - 30 mintest § 1-4 hours intesting, So that digitalis intoxication may result (See
“Documented for ventricular response rate in atmal CLINICAL PHARMACOLOGY: Absarpion). Propantheline
fibnifation, inotropic effects and and by g gut motility, may
changes. increase digoxin absnrpnon Amaclds Kaolin-pectin,
1Depending upen rate of infuston, 4 ine, certain
Hemodynamic ~ Effects:  Digoxin  produces  dnticancer drigs. and may interfere witl

hemodynamic improvement in patients with hean failgre.  intestinal digoxia . fesulting in

Short- and long-term therapy with the drug increases
cardiac output and lowers pulmanary artery pressure,
pulmonary capillary wedge pressure. and systemtc
vascular resistance. These hemodynamic efects are
accompanied by an increase in the lefl ventriculas ejection
fracuon and a decrease in end-systolic and end-diastolic
dimensions.

Chronic Heart Failure: Two 12-wegek, double-blind,
placebo-controlled studies enrolled 178 (RADIANCE trial)
and 88 (PROVED triaf) patients with NYHA class )} or (1l
heart failure previously treated with digoxin, a diuretic,
and an ACE inhibitor {RADIANCE only) and randomzed
them 1o placebo or treatment with digoxin. Both trials
demonstrated better preservation of exercise capacily in
patients randomized to digoxin. Continued treatment with
digoxin reduced the risk of develoging worsening ne.m
failure,  as i by hearl fail d
hospitatizations and emergency care and the need tor
concomitant heart farlure therapy. The larger study also
showed treatment-related benefils in NYHA class and
patients’ global assessment. In the smaller trial, these
trended in favor of a treatment benehl.

The Digstalis Investigation Group (DIG) main trial was 3

ized, double-blind, placebs

mortality study of 6801 patients with heart falure and feft
ventricular ejection fraction <0.45. At randormzation, 67%
were NYHA class 1 o7 1. 71% had heart failure of ischemic
eliotogy, 44% had been receiving digoxin, and most were
receving concomitant ACE inhibitor (34%) and diuretic
(B2%). Patients were randornized o placebo or Digoxin,
the dose of which was adjusted for the patient’s age, sex,
fean body weight, and Serum creatinine (see DOSAGE
AND ADMINISTRATION), and foflowed for up to 58
months {median 37 months). The median daly dose
prescribed was 025 mg. Overall all-cause mortality was
35% with no difference between groups (95% confidence
s for retative nsk of 091 to 107). Digoxin was
associated with a 25% reduction in the number of
hospitalizations for heart fatlure, a 28% reduction in the
risk of a patient having al ieast one hospitalization for
heart failure, and a 6.5% reduction in total hospializations
(tor any cause)

Use of digaxin was associated with a trend to increase
bime to ali-cause death or hospialization The trend was
ewidenl in subgroups of patients with mild heart failure as
well as mare severe discase, as shown in Table 3
Although the eflect on all-cause death or hospitalization
was not stalistically significant, much of the apparent
benetit derived from etfects on mortalty and
hospuahization attributed to heart failure

tow serum concentrations Aifampin may decrease serum
digoxin concentration, especially in patients with renal
dysfunction, by increasing the non-renal clearance of
digoxin, There have been inconsistent reposts regarding
the effects of ather drugs {e.g.. quinine. penictilamine} on
serum digoxin conceatralion Thyroid administration to 3
digitalized, hypothyroid patient may increase the dose
requirement of digoxin Concomutant use of digoxin and
sympathomimetics increases the risk of cardiac
arthythmias.  Succinylchofine may cause a sudden
extrusion of potassium from muscle cells, and may
thereby cause arthythmias in digitakized patients. Aitheugh
beta-adrenergic blockers or calcium channe! blockers and
digoxin may be useful in combination to controt atrial
fibriliation, (heir additive effects on AV node tonduchion
can result in agvanced or complete heart block.

Due to the considerable variability of these interactions,
the ¢fosage ol digoxin should be indrvidualized whea
patients recewe these medications concurrently.
Furthermore. caution should be exercised when
combining digoxin wdh any drug that may cause a
significant deterioration in renal tunction, since a decline
in glomerular fittration or tubular secretion may tmpair the
excretion of digoxin.

Drug/h. y Test i The use of

doses of digoxin may cause prolongation of the PR
interval and depression of the ST segmenl on the
electrocardiogram. Digoxin may produce false positive
ST-T changes on the electrocardiogram during exercise
testing. These elecirophysiologic effects reflect an
expected effect of the drug and are not indicative of
loxlclty,

i of Fertitity:

Tnere have been no long-term slumes performed
animals 1o evaluate carcinogenic potental, nor have
studies been conducted to assess the mutagenic potential
ol digoxen or its potential to affect fertility.

ic Eftects: Pregnancy Calegory C
Ammal reproduclmn studies have not been conducied
with digoxin 1t is also not known whether digoxin can
cause felal harm when administered 1o a pregnant woman
or can affect reproductive capacity. Digaxin shoulg be
given to a pregnant wornan only if clearty needed.
Nursing Mothers: Studies have showa that digoxin
concentrations n the mother’s serum and milk are simiar.
However, the estimated exposuse of a nursing infant to
digoxin via breast feeding wil! be far below the usuat mfant
mamtenance dose. Therefore, this amounl should have no
pharmacologic etiect upon the infant. Nevertheless,
caution should be exercised when digoxin is 2dministered
to a nursing wornan.
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Hawever, of serum digoxin concentrations

Pedialric Use: Newbom infants display
variability m their tolerance to digoxm, Premature and
unmature infants are partrcularty sensitive to the effects ot
digaxin, and the dosage of the drug must not only be
reduced bul must be mdividualized according to thew
degree of matunly. Digitalis glycosides can cause
poisoning in children due to accidental ingestion.
Geriatsic Use: The majority of clinical expesience ganed
with digoxin has been in the elderty population. This
experience has not idenlfied ditferences in response or
adverse effects between the elderly and yaunger patrents.
However, this drug is known to be substantially excreted
by the kidney, and the fisk of toxic reactions to this drug
may Ye greater in pattents with impaired rena! function.
Because elderly paltents are more tkely to have decreased
renal function, cace should be taken in dose selection,
which shauld be based on renal function, and it may be
useful to monitor fenal function {see DOSAGE AND
ADMINISTRATION).

ADVERSE REACTIONS: In general, ine adverse reaclions
of digoxin are dose-dependent and occur at doses higher
than those needed to achieve a therapeutic effect. Hence,
adversa ceactigns are less common whea digexin is used
within the recommended dose range or therapeutic serum
concentration range and when there is careful attention to

fons and

can be helpfyl to the clinician in determining the adequacy
of digoxin therapy and in assigning centain probabilities 1o
the tikelihood of digoxin intoxication. About two-thirds of
adults considered adequately digitatized {wrthout evidence
aof toxicty) have serum digoxin cangentrations ranging
from 0.8 to 2.0 ng/mL. However, digaxin may produce
ctinical benefits even at serum concentrations below this
range. About two-thirds of adull patients with clinical
toxicity have serum digoxin concentiations greater than
2.0 ng/mL. However. since one-third of patients with
clinical toxicity have concentrations less than 2.0 ng/mt,
values below 2 0 ng/ml do not rule out the possibility that
2 certain sign or symptom is related to digoxin therapy.
Rarely, there are patienls who are unable o lolerate
dlqnxm at serum concenlrations below 0.8 ng/mL.
, the serum of digoxm shoutd
always be interpreted in the overall cinica! context, and an
isolated measurement should not be used alane as the
asrs far increasing or decreasing the dose of the drup.
Te altow adequate tme for equikbration of digoxin
between serum and lissue, sampling of serum
conceatrations should be done just before the oext
scheduled dose of the drug. !f this is not possidie,
samping should be done at feast 6 to 8 hours after the
last dose, of the route of admi or the

Because some patients may be
to stde effects with digoxin, the dosage of the drug should
aiways be selected carefully and adjusted as the clinical
candiron of the patient warraats. {n the past, when high—
doses of digoxin were used and fittle attention was paid to™
clinical status or concurrent medications, adverse
reactions to digoxin were more frequent and severe
Cardiac adverse reactions accounied for about one-half,
gastrointestinal disturbances for abaut one-fourth, and
CNS and other toxicty for aboul one-tourth of these
adverss feactions. Howaver, avasable evidence supgests
that the incidence and severity of digoxtn toxicity has
decreased substantially in recent years. M recent
controlled clinical trials, in patients with i

used. On a daly dosing schedule, the
cancentration of digoxin wll he 10'/- to 25% lower when

“Sampled at 24 versus 8 hours, depending upon the

patieat's renal function, On a twice-daily desing schedule,
there will be only mwor differences in serum digoxin
concentrations whether sampling is done at 3 or 12 hours
alter a dose.

1t a discrepancy exists belween the reported serum
concentration and the observed clinical response, the
climician should consider the tollowing possibilities:

1. Analytical problems in the assay procedure.

2 lnapgrogriate serum sampling time.

3. Administratron of a digaals giycoside other than digoxin

4.C { i Vi and

mild to moderate heart tailure, the incidence of adverse
experiences was camparable m patieats taking digoxin
and n those taking placebo, In a large mortality trial, the
incidence of hospitatization for suspected digoxin toxicity
was 2% m patients laking digoxin compared to 0 9% in
palients laking placebo. o this trial, the most common
manifestations  af  digoxin  taxicity  inctuded
gastrointestinal  and cardizc  disturbances; CNS
manifesiations were fess common.

Adults: Cardlac: Therapeutic doses of digoxin may cause
heart biock in patients with pre-eisting sinoatrial or AV
conduction disorders; heart block can be avoided by
adjusting e dose of digoxin. Prophylactic use of a
cardiac pacemakes may be consideredf the-risk of heart
block is considered unacceptable. High doses of digoxin
may produce a vasiety of thythm disturbances. such as
first-degree, second-degree (Wenckebach), or Imrd-

in
PRECAUTIONS) causing an alteration in the
sensdivity of the patient ta digoxin.

5. Serum digaxin concentration may decrease acutely
during periods of exercise without any associated
change in clinical efficacy dug to increased binding of
digoxin to skeletal muscle.

Heart Failure: Adells: Digialization rmay be accomplished
by either of two general approaches that vary in dosage
and frequency of auministration, but reach the same
endpoint in terrns of total amount of digoxin accumulated
in the body.
1.1t rapid
appropriate, @ may be achxcved by administering a
toading dose based upon projected peak digoxin
body stores. Maintepance dose can be calculated as
2 percentage of the 10ading dose
2. More qradual digitalization may be obtained by

degree heart block asyslole), atriat
with black; AV dissociation, accelem(ed junctional (aadat}

dose, thus
alluwmg munxm hody stores to accumulate smwty

rhythm; unifocal or

contractions {especially bipenny or trigeminy);
h 2 # . DY

y . a A
Digoxin produces PR protongatron and ST segment
depression which shouid not by themselves be
considered digoxin toxicity Cardiac toxicity can alse
occur al therapeytic deses in patients wha have
conditions which may after their sensitivity to digoxin (see
WARNINGS ard PRECAUTIONS).

Gastrointestinal: Digoxin may cause anorexia, nausea,
vormiting, and diarrhea. Rarely, the use ot digoxin has
been associated with abdominat pain, intestinal ischernia,
and hiemorrhagic necrosss of the mtestines.

CNS: Digoxin can produce wisual disturbances {blurred
or yellow vision}, headache, weakness, dizzingss, apathy.
confusion, and mental disturbances (such as anxsety,
depression, delinum, and hallucination).

Other: Gynecomastia has been occaswonally observed
following the praolonged wuse aof  digoxin,
T ia and tash and other
skin reactions have been rarefy observed.

Taple 4 summarizes the incidence of those adverse
experiences histed above for patients treated with digoxin
tabtets or placebo from two randomized, double-blind,
placebo-controlied withdrawal trials, Patients wn these
tnals were also receiving diuretics with or withaut
angiotensin-converting enzyme inhibitors. These patients
had beea stable on digoxin, and were randomized o
digaxin or placebo. The results shown in Table 4 reflect
the expenience in patients fallowing dosage tiration with
the use of serum digoxin concentrations and careful
foltow-up. These adverse expertences are consistent with
results from a lrge, placeba-caatrolled mortality teial
{DIG triat) wherein over half the patienls were not
recefving digoxin prior to enraliment.

Tabte & Adverse Experieaces In Two Paralte), Douhte-Blind, Placedo-
Controlied Withdrawal Trials {Humber of Patients Reparting}

dy-state serum digoxin
achieved in approximately five half-lives of (he dmg
for the indwidual patient. Depeading upon the
patient's renal tunction, this will take between 1 and
3 weeks.

Ragid Digitalization wilh a Loading Dose: Peak
digaxin hody stares of 8 to 12 megkg should pravide
therapeutic effect with minimum risk of foxicity in most
patients with heart faflure and mormai sinus rhythm.
Because of altered digoxin distribution and elimination,
projected peak body stores for patients with renal
wsufficiency should be conservative {i.e., 6 ta 10 meg/kg)
Isee PRECAUTIONS].

The loading dose should be administered in several
portions, with roughly haif the total given as the first dose.
Additional fractions of this planned total dose may be
qgiven at 6 to B-hour intervals, with carefuf assessment of
clinical response belore each additional doss.

(f the patient's cfinical response necessitates a change
from the calculated loading dose of digoxin, then
calculation of the maintenance dose should be based
upon the amount actually given.

A single initial dose ot 500 to 750 meg (0.5 to 0.75 mg)
of digoxin tablets usuatly produces a detectabie effect in
0.5 to 2 hours that becomes maximal in 2 10 6 hours.
Addonal doses of 125 to 375 meg (0.125 to 0.375 mg)
may be given cautiously at 6 to 8-hour intervals until
clintcal evidence of an adequate eftect is nated The usual
amount of digoxin tablets that a 70 kg patient requires to
achieve 8 1o 12 megrkg peak body stores is 750 to 1250
mcg (0.75 1o 1.25 thg).

Digoxin Injection is Irequently used fo achieve rapid
dignalization, with conversion to digoxin tablets or digoxin
solution n capsules for maintenance therapy. If patients
are switched from intravenous o off digoxin
lormulatmns allowances must be made for differences in

B when dosages {see
Tahle 1, CLlNICAL PHARMACOLOGY).
Maintenance Dosing: The doses ol digoxin used in

Orgowan Patieats  Placedo Patients
Adverse Experience {n=123) (n=125)
Carduae.
Paipiiavon 1 4
Yestriculat extrasystole 1 1
Tachytardia 2 1
_ Hearianrest 1 1

teials i patients with heart tailure have @nged
from 125 to 500 mcg (0 125 to 0.5 mg) once datly. In
these studies, the digoxin dose has been enerally titrated
according o the patrent’s age, lean body weight, and renal
tunction. Therapy is generally witiated al a dose of 250

mea {0.25 ma) once daiv in natients under sne 70 with




i
|

.
Voemting 2 t
Diarrhea 4 1
Abdorminal pain 0 §

NS
Headathe 4 4
Dazness 6 5
Menta) drsturbances 5 1

Other
Rash 2 1
Oeath 4 3

L wge sv @ anpdiTEd fenal
tunction, ‘and 2t " dosc ol 525 mcg (0.0625 mg) in
patients with marked renal impairment. Doses may be
increased every 2 weeks according {0 ciinical response.

In a subset of approximately 1800 patients enrofled in
the DIG trial (wherein dosing was based on an algonthm
similar to that in Table 5} the mean {x SD) serum digoxin
concentratigns at.,1month and 12 months were 1.01 ¢
047 ng/mL and 0.97 = 0 43 ng/mL, respectively.

The manténance dose should be based upen the
percentage of the peak body stares lost each day through
ion. The following tormula has had wide chinical use.

tnfants and Chitdren: The side effects of digoxin in infants
and children ditfer from those seen in adults in several
respects. Although digoxin may produce anorexia,
nausea. vomiting, diarrhea, and CNS in

Maintenance Dose = Peak Body Stores (i.2., Loading
Dose) x % Daily Loss/100
V!{hgre: % Daily Loss = 14 + Ccr/S

young patients, these are rarely the intial symptoms of
overdosage. Rather, the earliest and most frequent
manitestation of excessive dosing with digoxin in infants
and children is the appearance of cardiac arrhythmias,
including sinus bradycardia In children, the use of
digoxin may ploduce any almymma The most cammon

ris clearance, correcled to 70 kg body
weight or 1,73 m2 body surface area.}

Table 5 provides average daily mantenance dose
requirements of digoxin tablets for patents with heart
tailure based upon lean body weight and renal function;

Table §: Usual Daily Maintenaace Dose Requiremeats {meq}
of Digoxin for Estimated Pezk Body Stores of 10 meghy

are

tachyarrhythmias, such as atrial lachyl:ardla {with or Correced Gt Lean By Weurt m:!
vithout block) and junctional {nodal) tachycardia. (wlma G R B A ety Sze
Ventricular arthythmias are less commoa  Sinus k) LIRHNR - R TR 2. ) wretiuom
bradycardia may be a sign of i ing digoxin il

intoxication, especially tn infants, even in the absence of 0 65115 15 15 875 w5 2
tirst-degree heart black Any arrhythmia or aiteration in 10 1% 15 125 15 75 1875 1
cardiac conduction that develaps in a chid taking digoxin 2 WO W Ws Wy Wy %
should be assumed to be caused by digoxin, until further » W5 WS Wy B W W
evaluation proves otherwise. o 151875 WS M W ™ 13
GVERDOSAGE: ] 1815 1875 %0 X0 20 M0 17
Trealment of Adverse Reactions Produced by [ 75 975 %0 20 B/ s o
Overdosage: Digoxin shoukd be temporanily discontinued n w5 s B M R W 4
untdl the adverse reaction resolves. Every eftort should ® Wy W W W W W 3
also be made to correct factors that may contribute to the 20 875 %0 B W I S0 L)
adverse reaction (such as or 100 O I 7

concurrent medications) Once the adverse reaction has
resolved, therapy with digoxin may be reinstituted,
tollowing a careful reassessment of dose,

Withdrawal of digoxin may be all thal is required to treat
the adverse reackion, However, when the primary

of digoxin ge is a cardiac

arrhythmia, additional therapy may be needed.

t the rhythm disturbance is a symptomatic

or heart block, i should be

given 1o the reversal of toxicity with DIGIBIND® [Digoxin
Immune Fab (Ovine)] (see Massive Digitalis Overdosage
subsection), the use of atropine, or the insertion of a

mporary cardiac However,
bvadycardAa or heart black related to digoxin may require
only temporary withdrawal of the drug and cardiac
manitoning of the patient,

i1 the rhythm disturbance is a ventricutar arrhythmia,
consideration should be given 1o the correction of
electrolyte disorders, particulary it hypokalemia (see
Administration  of  Potassium  subsection) or
hypomagnesemia is present. DIGIBIND is a specific
ammole Ior digoxin and may be used to reverse
due to

digoxin overdosage.

Administration of Patassium: Every eftort should be
made to maintain the serum pofassivm concentratind
between 40 and 55 mmol/L. Polassnum 1 usually

*Cor is creattmnn-elearance, corrected to 70 kg body
weight or 1.73 m2 body surtace area. For adults, i onty
serum creatming-cancentrations (Scr) are available, a Cer
(corrected to 70 kg body weight) may be estimated in men
as (140 - Age)/Scr For women, this result should be
muitiplied by 0.85. Note: This equation cannot be used for
estimating creatinine clearance in infants or children.

1)1 no loading dose administered.

162.5 meg = 0 0625 mg

Example; Based on Table 5, a patient in heart failure with
an estimated lean body weight of 70 kg and a Ccr of 60
mUmin shouid be given a dose of 250 mcg (0.25 mg)
daily of digoxin tablets, usually taken after the moming
meal. It no loading dose is administered, steady-state
serum goncentrations in this patient should be anticipated
at approximately 11 days.

tnfants and Children: in general, divided daily dosing is
recommended for infants and young chitdren (under age
10}. In the newborn period, renal clearance of digoxin is
dimiished and suitable dosage adjustments must be
observed. This is especiatly pronounced in the premature
infant. Beyond the immediate newbom period, children
generally require proportionally larger doses than adults
on the basis of body weight or body surface area, Children
over 10 years of age require adult dosages in proportion
do-their body weight. Some researchers have sugpested
That infants and young children tolerate stightly higher
than do adults.

oralty, but when of th serum
is urgenl and the serum polass:um concenlrallon 15 fow,

may be by the

route. The Q! should be

monitored 1or any evidence of potassium toxicity (e 9.,
peaking of T waves) and to observe the effect on the
arrhythmia. Potassium salts may be dangerous in patients
who aranifest bradycardia or heart block due to digoxin
{unless primarily related to supraventricular tachycardia)
and in the setung of massive digtalis overdosage (see
Massive Dhgitalis Overdosage subsection)

Massive Digitalis Overdosage: Manifestations of life-
lmealenmg loxlmy mclude ventricular tachycardia or

Daily maintenance doses for each age group are given
in Table 6 and should provide therapeutic effects with
mimmum nsk of toxicity in most patients with heart failure
and normal sinus rhythm. These recommendations
assume the presence of normal renal function:

Table 6: Daily Maintenance Doses in Children with

Normal Renal Function

Daily Mainienance Dase
Age (meg/kg)
210 5 Years 101015
5o 10 Years Tto 10
Qver 10 Years 35

or heart block. The admmlslranon of more than 10 mg of
digoxin in a previously heafthy adult, or more than 4 mg
in a previously healthy child, or a steady-state serum
concentration greater than 10 ng/ml often results in
cardiac arresl.

DIGIBIND should be used to reverse the toxic effects of
ingestion of a massive overdose The decision te
administer DIGIBIND to a patient who has ingested a
massive dose of digoxin but who has not yet manifested
lite-threatenung toxicity should depend on the fikehhood
that fite-threatening toxicity will occur (See above).

Patients with massive digital:s ingestion should receive
large doses of activated charcoal to prevent absorplion
and bind digoxin in the gut during enteroentenc
recirculation. Emesis or gastric lavage may be indicated
especially if ingestion has accurred vathing 30 minutes of
the patient’s presentation at the hospital. Emesis should
not be induced i patents who are obtunded. If a patient
presents more than 2 hours after ingestion or aiready has
toxic manfestations, il may be unsale to induce vormiting
or attempi passage of a gastric tube, because such
maneuvers may induce an acule vagal episode that can
worsen digitalis-related arrhythmias.

Severe digitahs intoxication can cause a massive shift
0! pmassmm trom inside to ﬂulsme the cell leaumu to

The of
pa(assmm supplemenls in the settng of massive
intoxication may be hazardous and shoutd be avoided.
Hyperkalemia caused be massive digitalis toxicity 1s best
treated with DIGIBIND; initial treatment wath glucose ard
insuhn may also be required it hyperkalemia dself is
acutety fe-threatening,

DOSAGE AND ADMINISTRATION;

General: Recommended dosages of digoxin may require
because of i

of the patient to the drug. the presence of associated

conaitions, or the use of concurrent medications. 10

selecting a dose of digoxin, the foliowing factors must be

considered:

1 The body wieight of the patient. Doses should be

calculated based upon lean (1.2 . ideat) body weight.

2, The patient’s renat function, preferably evatuated on

the basis of estimated creatinine clearance.

3.The patient's age. Infants and chidren require

diftecent doses of digoxin than adults Also, advanced
age may be indicative of diminished renal function
even in patients with normal serum creatinine
concentration (i.e , befow 1.5 mg/dL).
4.Concomitant disease slales, concurrent medications,
or other factors likely to alter the pharmacokinetic or
pharmacodynamic  profile  of  digoxin  (see
PRECAUTIONS).
Serum Digoxin Cancentrations: [n genesal, the dose of
digoxin used should be determined on clinical grounds.

In children with renal drsease, digoxin must be carefully
titrated based upon clmical response.

R cannot be gveremphasized that boih aduh and
peifiatric dosage guidelines provided are based upon
average patient response and substantial individual
variation can be expected. Accordingly, ultimate
dosage selection must be based upon clinical
assessment gf the patient.

Atrial Fibrillation: Peak digoxin body stores larger than
the 8 to 12 mcg/kg required for most patients with heart
faiture and normal sinus rhythm have been used for
control of venirtcular rate in patients with atria! fibnliation.
Doses of digoxin used for the treatment of chronic atrial
fibdllaion should be (itrated to the minimum dose that
achieves the desired ventncular rate control without
causing undesirable side ettects. Data are not available to
establish the appropnate resting or exercise target rates
that should be achieved.

Dosage Adj When i The
difference in bio-availability between D:goxm Injection or
Digoxin Solution in Capsules and Digexin Elndr Pediatne
or Digoxin Tablets must be considered when changing
patients from one dosage form to another.

Doses of 160 meg (0.1 mg) and 200 meg (0 2 my) of
Digoxin Selution in Capsules are approximately equivalent
te 125 mcg (0 125 mg) and 250 meg (0.25 mp) doses of
Digoxin Tabiets and Elixir Pediatric, respectively (see Table
t in CLINICAL PHARMACOLOGY: Pharmacokinetics).
HOW SUPPLIED: Digoxin Tablets, 125 mcg (0 125 mg),
Scored 1.D. imprint JSP-544 (yellow): Bottles of 100
(NDC 50564-544-01) and 1000 (NOC 50564-544-10).

Oigoxin Tablets, 250 mcg (0 250 mg), Scored 1.0.
Imprint JSP-545 {white). Bottles of 100 (NDC 50564-545-01)
and 1000 (NDC 50564-545-10).

Store at coatrolled room temperature 15°-25°C
{59°-77°F) in a dry place and protect from light.

Dispense in a tight, light-resistant coniainer as defined in
the USP.

Rx ONLY

Manutactured by
Jerome Stevens Pharmacesticals, inc.
Bohemia, NY 11716
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Dosage: For complete prescribing information *

Keep this and all medication .
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in a dry place and protect from light.

Dispense in a tight, §.«wuﬂm2 .
container as defined in the USP. .
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DIGOXIN

TABLETS, USP
§ 125 mcg (0.125 mg)
- Rx QNLY |

'1000 TABLETS
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. Uommmm For oo_:_u_mﬁ uawozc_:m informa-

tion see insert.

Keep E_m and all medication
- out-of reach of chitdrén.

Store at controlled room
" . temperature 15°-25°C (59°-77°F)
in a dry place and protect from light. -
_u_m,um:mm ina :wz __mZ resistant
container as defined in the USP.
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see insert. .

Keep this and all medication .,
out of reach of children.

Store at oQEc_.o.n, room
temperature 15°-25°C (59°-77°F)
in a dry place and protect from hight.

D in a tight, light-resista
container as defined in the USP.
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