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Summary. Objectives. To collect the data about the consumption of digoxin, evaluate the
tendencies towards usage of this drug during 2004-2007, and to find departments, which cover
the main part of digoxin consumption in a tertiary hospital. To evaluate the intensity of serum
digoxin concentration measurements during 2005-2007.

Material and methods. Our study was carried out in a tertiary hospital with 2600 beds and
63 departments. Consumption of digoxin is expressed in defined daily doses per 100 occupied
beds daily during 2004-2007. All serum concentration measurements in 2005—2007 were
evaluated.

Results. The main consumers of digoxin in 2007 were the Units of Endocrinology, Pulmonology
and Immunology, Cardiology II, Neurosurgical Reanimation and Intensive Care, Neurology,
Eye Disorders I, Intensive Care Unit of Cardiology; they consumed 51.05% of total digoxin. In
total, 58 digoxin measurements were performed in 2005, 89 in 2006, and 64 in 2007. The intensity
of serum concentration measurements for digoxin is 1/147 (one measurement for 147 defined
daily doses) in 2005, 1/89 in 2006, and 1/107 in 2007. These results show that intensity of serum
digoxin concentration measurements is low.

Conclusions. Twenty-two out of the 63 departments cover 90% of digoxin consumption per
year. The changes in digoxin consumption were not statistically significantly different in 2004—
2007. There was a tendency towards an increase in serum digoxin concentration measurements
during the 3-year period. Digoxin concentration outside therapeutic ranges was established in
about half of all cases in 2005—2006, but there was an increase in normal serum concentration

in 2007.

Introduction

Digoxin has been used to treat heart failure for
more than 200 years. It is no longer the first-choice
drug, but still it is used in some clinical situation,
namely for treatment of patients with congestive heart
failure and atrial fibrillation (1, 2). There are many
problems encountered in trying to choose an effective
dose for a drug such as digoxin. It is difficult because
of such components as narrow therapeutic index, diffi-
culty to define therapeutic endpoints, patients’ varia-
bility, and varying effects of pathological states and
drugs on digoxin disposition (3).

The use of digoxin must be adjusted to each pa-
tient individually according to patients’ age, weight,
and renal function (4). Dosing must be controlled
according to not only clinical effect, but to digoxin
level monitoring as well. In suspected toxicity or in-

effectiveness, digoxin plasma concentration should
be measured. Potassium levels and kidney function
parameters are also needed to be controlled (5, 6).

Irrational use of narrow therapeutic index drug —
digoxin — is a big problem of the health system, but
the tendencies of using and monitoring this drug are
still unknown in Lithuania.

We tried to evaluate the monitoring level of dig-
oxin in a tertiary hospital in case to determine it is
rational or not.

The objectives of our study were to collect the data
about the consumption of digoxin, to evaluate the
tendencies of usage of this drug during 2004—2007,
to find the main consumers of digoxin, and to eva-
luate the intensity of serum digoxin concentration
measurements during 2005-2007.
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Materials and methods

This was a retrospective observational study car-
ried out in a tertiary hospital with 63 clinical depart-
ments and 2600 beds. Data on digoxin usage and the
beds occupied in the different units per year were
obtained from computer system of the Hospital and
Pharmacy for 2004-2007. All measurements of se-
rum digoxin concentration were performed by rou-
tine laboratory tests, and data were received from the
database of the Laboratory of Clinical Chemistry and
Hematology.

The defined daily dose (DDD) methodology was
used to express the consumption of digoxin. The DDD
is the assumed average maintenance dose per day for
a drug used for its main indication in adults. DDDs
provide a fixed unit of measurement independent of
price and formulation enabling the researcher to assess
trends in drug consumption and to perform compa-
risons between population groups. The WHO bases
it on the number of packs of all drugs used, the number
of dose units in each pack and DDD values allocated.
The DDD for digoxin is 0.25 mg. Consumption in
hospitals is expressed in the DDDs per every 100
occupied beds daily (OBD) (7, 8).

In our calculations, we included data of packs
issued to inpatients only. We adapted an Excel spread-
sheet, which facilitated to convert packs into DDDs.
Further DDD analysis was performed to express con-
sumption per every 100 OBD for a single unit in cli-
nical departments. Mean value of DDD/100 OBD was
estimated for every year, and mean values were com-
pared among all four years.

The main consumers, consuming 90% of all dig-
oxin per year, were determined. Ninety percent of drug
usage (DU 90%) in the main departments was pre-
sented as DDD/100 OBD for descriptive purposes for
all four years.

We collected data about the intensity of digoxin
monitoring — number of serum concentration meas-
urements performed for digoxin in 2005-2007. Evalu-
ation of all serum concentration measurements was
performed as well. Digoxin concentration was con-

sidered “normal,” when it was between 1-2.6 nmol/
L, “too high” — when it was higher than 2.6 nmol/L,
and “too low” — when it was lower than 1 nmol/L (2).
Data were processed with SPSS 16.0 using des-
criptive and comparative statistics for nonparametric
values (Mann-Whitney test). The P values of less than
0.05 were considered as statistically significant.

Results

Table summarizes the consumption of digoxin over
4 years (2004-2007); the changes in DDDs per 100
OBD for digoxin during the 4-year period were not
statistically significantly different.

The usage of digoxin varied in the different units.
Twenty-two departments consumed DU 90% of di-
goxin during 2007. In 2007, Endocrinology, Pulmo-
nology and Immunology, Cardiology II, Neurosurgical
Reanimation and Intensive Therapy, Neurology, Eye
Disorders, and Intensive Care Unit of Cardiology
consumed 51.05% of total digoxin. The tendencies
towards digoxin consumption during the 4-year period
are illustrated in Fig. 1. As we can see, the main
consumers of this drug remain the same.

In total, there were 58 serum digoxin concentra-
tion measurements in 2005, 89 in 2006, and 64 in
2007. The intensity of serum concentration measure-
ments for digoxin is 1/147 DDDs (1 measurement
for 147 DDDs) in 2005, 1/89 DDDs in 2006, and
1/107 DDDs in 2007 (Fig. 2). Proportional expres-
sions of concentration findings for digoxin are pre-
sented in Fig. 3. There was an increase in normal se-
rum concentration findings of digoxin in 2007.

Discussion

Research was made in Lithuania attempting to
evaluate the level of therapeutic drug monitoring. We
compared the intensity of serum concentration meas-
urements of digoxin and carbamazepine. There were
57 carbamazepine measurements in 2005, 178 in
2006, and 219 in 2007. The intensity of carbama-
zepine monitoring was 1/125 DDDs in 2005, 1/47
DDDs in 2006, and 1/36 DDDs in 2007 (9). These

Table. Defined daily doses per 100 occupied bed days for digoxin over four years

Year Mean (SD) Median 95% CI P value
2004 1.95 (2.57) 1.07 1.21;2.68 0.591*
2005 1.35(1.49) 0.88 0.95;1.79 0.865**
2006 1.97 (3.19) 0.66 1.08;2.87 0.858%*x*
2007 1.56 (2.1) 1.00 0.96;2.17 0.602%***

*P value comparing 2004 and 2005. **P value comparing 2005 and 2006.
***P value comparing 2006 and 2007. ****P value comparing 2004 and 2007.
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Fig. 2. Intensity of serum concentration monitoring for digoxin

results show that the level of therapeutic monitoring
of digoxin is lower than carbamazepine. Similar study
was carried out in a tertiary hospital for gentamicin
and vancomycin. The intensity of serum concentra-
tion measurements of these two drugs in 2006 was
1/84 DDDs for vancomycin and 1/1516 DDDs for
gentamicin, and it is lower than for digoxin (1/89

DDDs) (10). Digoxin is monitored better than gen-
tamicin, but worse than carbamazepine.

We found no similar studies on the consumption
of digoxin using DDD methodology over the world.
One study on monitoring of digoxin was made in the
Higher Medical Institute, Plovdiv, Bulgaria. They also
tried to evaluate the level of serum concentrations mo-
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Fig. 3. Serum digoxin concentration measurements in 2005-2007

Normal digoxin concentration: *P value comparing 2005 and 2006.
**P value comparing 2006 and 2007. ***P value comparing 2005 and 2007.

nitoring for digoxin. Their results show that the pres-
cribed dose provided serum digoxin levels within, abo-
ve, and below the targeted therapeutic range for 50.2%,
38.4%, and 11.4% of the patients, respectively (11).

Therapeutic monitoring is an important part of ra-
tional drug use. The level of rational drug use is not
very well known in Lithuania, but a few studies show-
ed that improper and irrational use of drugs, especially
antibiotics, is a big problem in hospitals (12—15). Pa-
tients’ incompliance is a common problem in Lithua-
nia as well (16). Few studies on the usage of different
pharmacotherapeutic group drugs in Lithuania were
conducted (17-20). However, no research about digo-
xin consumption and monitoring had been performed
in our country before.

Our study shows that in Lithuania monitoring is
insufficient, and the number of serum concentration
measurements is too small; moreover, about half of
all findings show too high or too low concentration.

These results reveal high need for intensifying dig-
oxin concentration measurements starting from main
consumers, covering the major part of consumption
(Units of Endocrinology, Pulmonology and Immunol-
ogy, Cardiology II, Neurosurgical Reanimation and
Intensive Therapy, Neurology, Eye Disorders I, In-
tensive Care Unit of Cardiology).

Conclusions

Of the 63 departments, 22 cover the main part of
digoxin consumption per year (90%). The changes in
digoxin consumption were not statistically signifi-
cantly different in 2004-2007. There was a tendency
towards an increase in serum digoxin concentration
measurements during the 3-year period. Digoxin con-
centration outside therapeutic ranges was established
in about half of all cases in 2005-2006, but there was
an increase in normal serum concentration findings
in 2007.

Digoksino vartojimo poreikio jvertinimas tretinio lygio ligoninéje
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Raktazodziai: racionalumas, apibréztoji dienos dozé, vaisto vartojimo jvertinimas, digoksinas.

Santrauka. Tyrimo tikslas. Surinkti duomenis apie digoksino suvartojima, jvertinti §io vaisto vartojimo
poky¢ius 2004—2007 m. ir nustatyti daugiausia digoksino vartojancius tretinio lygio ligoninés skyrius. [vertinti
digoksino serumo koncentracijos matavimy intensyvuma 2005-2007 m.

Tyrimo medziaga ir metodai. Studija atlikta tretinio lygio ligoningje, turin¢ioje 63 skyrius bei 2600 lovu.
Digoksino suvartojimas 2004—2007 metais iSreikStas apibréztuju dienos doziy skai¢iumi 100 lovadieniy.
Ivertinti visi 2005-2007 m. atlikti digoksino koncentracijos tyrimai.
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Rezultatai. Daugiausia digoksino vartojantys skyriai 2007 m. buvo: Endokrinologijos, Pulmonologijos-
alergologijos, II kardiologijos, Neurochirurgijos reanimacijos ir intensyviosios terapijos, Neurologijos, I akiy
ligy, Kardiologijos intensyviosios terapijos. Sie skyriai suvartojo 51,05 proc. viso per metus suvartoto digoksino
kiekio. 2005 m. atlikti 58 digoksino koncentracijos tyrimai, 2006 m. — 89, 2007 m. — 64. Gydymo stebésenos
intensyvumas 2005 m. buvo 1/147 (1 tyrimas 147 apibreztosioms dienos dozéms), 2006 m. — 1/89, 2007 —
1/107.
Isvados. 22 skyriai 1§ 63 yra pagrindiniai digoksino vartotojai. Digoksino suvartojimo poky¢iai 2004—
2007 m. buvo statistiSkai nereik§mingi. Treju mety laikotarpiu pastebéta digoksino koncentracijos matavimuy
intensyvéjimo tendencija. Digoksino koncentracijos nukrypimai nuo normos nustatyti apie pusg visy atveju,
bet 2007 m. uzfiksuotas normalios koncentracijos padidéjimas.

Adresas susirasinéti: J. Penkauskaité, KMU Teorinés ir klinikinés farmakologijos katedra, A. Mickeviciaus 9,
44307 Kaunas. El. pastas: justedsl@yahoo.com

References

Swedberg K, Cleland J, Dargie H, Drexler H, Follath F,
Komajda M, et al. Guidelines for the diagnosis and treatment
of chronic heart failure: executive summary. Eur Heart J
2005;26:1115-40.

Hunt SA, Abraham WT, Chin MH, Feldman AM, Francis
G, Ganiats TG, et al. ACC/AHA 2005 guideline update for
the diagnosis and management of chronic heart failure in
the adult. ] Am Coll of Cardiol 2005;46:1-82.

Winter ME. Basic clinical pharmacokinetics. Washington:
Applied Therapeutics, Inc.; 1992. p. 147-72.

Lietuvos intensyviosios terapijos draugija ,,Uminis $irdies
nepakankamumas intensyviojoje terapijoje”. (Society of
intensive therapy of Lithuania: acute heart failure in the
intensive therapy.) Kaunas: Informacijos technologijy mo-
kymo centras; 2006. p. 63-74.

McAuley D. Digoxin dosing. GlobalRPh. Available from:
URL: http://www.globalrph.com/diginfo.htm

Showkat AK, Movahed A. Update on digoxin therapy in
congestive heart failure. Available from: URL: http://www.
aafp.org/afp/20000715/409.htm

WHO Collaboration Center for Drug Statistics Methodology.
Complete ATC index. Oslo. Norwegian Institute of Public
Health. 2005. Available from: URL: http://www.whocc.no/
atcddd/atcsystem.htm

World Health Organizating: Rational Use: WHO’s database
on rational use of medicines. 2003, Essential Drug Monitor.
Available from: URL: http://www.who.int/medicinedocs/en/
d/Js4941e.3.6/#Js4941e.3.6

Penkauskaite J, Mneimneh O, Maciulaitis R, Varanaviciene
B, Tarutiene B. Evaluation of needs for pharmacokinetic mo-
nitoring of Digoxin and Carbamazepine in tertiary hospital.
36th European Symposium on Clinical Pharmacy abstracts
book. Istanbul: European Society of Physical Pharmacy;
2007. p. 67.

. Mneimneh O. Evaluation of needs for pharmacokinetic

monitoring of amino glycosides and vancomycin in tertiary
hospital. Master’s thesis. Kaunas: Kaunas University of Me-
dicine; 2007.

. Dimitrova R, Atannasov N. Analytic performance of digoxin

laboratory monitoring. Folia Med (Plovdiv) 1997;39(2):10-4.

. Leksiené R, JanuSonis T, Maciulaitis R, BalCiuviené V,

Petrauskaité D, Seputyté A. Gentamicino vartojimo ir doza-
vimo tyrimas (Kauno medicinos universiteto kliniky duome-

Received 16 June 2008, accepted 6 January 2009
Straipsnis gautas 2008 06 16, priimtas 2009 01 06

13.

14.

15.

16.

17.

18.

19.

20.

nys). (Administration and dosing of gentamicin (Data from
Kaunas University of Medicine Hospital).) Medicina (Kau-
nas) 2007;43(1):1-5.

Maciulaitis R, Petrikaité V, Aukstakalniené A, JanuSonis T.
Antimikrobiniy vaisty vartojimo jvertinimas ir palyginimas
su ju racionalaus vartojimo rekomendacijomis. (Assessment
of antibiotic use and comparison with recommendations for
their rational use.) Medicina (Kaunas) 2006;42(12):999-
1005.

Maciulaitis R. VirSutiniy kvépavimo taky infekcinés ligos:
racionalaus antibiotiky vartojimo problemos. (Infection di-
seases of upper respiratory tract: problems of rational use of
antibiotics.) Gydymo menas (Kaunas) 2005;10(122):28-30.
Maciulaitis R, JanuSonis T. Neracionalaus vaisty vartojimo
problemos Siauliy, Panevézio bei Utenos apskrityse. (Irratio-
nal drug use in Siauliai, Panevézys and Utena counties of
Lithuania.) Medicina (Kaunas) 2003;(39):9-18.
Danilevic¢itité¢ V, Adomaitiené V, Sveikata A, Maciulaitis R,
Kadusevicius E, Volbekas V. Gydytojo nurodymy laikymosi
problema: pacienty, serganciy depresija ir vartojanciy dispe-
rguojamaja burnoje tabletg, apklausos duomenys. (Complian-
ce in psychiatry: results of a survey of depressed patients
using orally disintegrating tablet.) Medicina (Kaunas) 2006;
12:1006-1012.

Milvidaité I, Luksiené D, §lapikiené B, Babarskiené RM,
Liukaitis V, Maciulaitis R, et al. Antriné iSeminés Sirdies
ligos profilaktika persirgus miokardo infarktu (medikamen-
tinio gydymo jvertinimas remiantis anketinés apklausos duo-
menimis). (Secondary prevention of ischemic heart disease:
pharmacological treatment after myocardial infarction accord-
ing to follow-up protocol.) Medicina (Kaunas) 2007; 2:131-6.
Adukauskiené D, Maciulaitis R. Flekainidas: antiaritminiai
vaistai intensyviojoje terapijoje. (Flecainide: antiarrhythmic
drugs in intensive care.) Available from: URL: http://www.
medicine.lt/konferencijos/konf.asp?KonflD=246
Milvidaité I, Maciulaitis R. Antiaritminiy vaisty klasifikacija
ir klinikinés farmakologijos aspektai. (Classification of anti-
arrhythmic drugs and aspects of clinical pharmacology.) Me-
dicina (Kaunas) 2001;4:325-34.

Kadusevicius E, Mikucionyté L, Maciulaitis R, Milvidaité
I, Sveikata A. Trends in the consumption of antidepressant
drugs in Lithuania in 2002—2004. Medicina (Kaunas) 2006;
42(12):1020-9.

Medicina (Kaunas) 2009, 45(1)


http://www.globalrph.com/diginfo.htm
http://www.whocc.no/
http://www.who.int/medicinedocs/en/
mailto:justedsl@yahoo.com

