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Objectives. To estimate the prevalence of drugs that
interact with oral anticoagulants and establish
relationships between variables and haemorrhagic
complications.
Design. Longitudinal, retrospective study of patient
anticoagulant.
Setting. Colmenar basic health area, Malaga, Spain.
Participants. Patients on anticoagulants followed up
in primary care.
Main measurements. Indications, time of follow-up,
value of last prothrombin time (INR), complications
and therapeutic groups of major use.
Results. 74.2% of the patients had a prothrombin
time (INR) in the therapeutic range; 16.14% had
minor complications; 60.2% of the patients complied
with the criteria of multiple medication and 88.2%
complied with the criteria of multiple medication in
the last 6 months. The drugs used with a higher
capacity to interact are: anti-ulcer (26.9%), locomotor
system (10.7%), cardiovascular drugs (2.2%), lipid
lowering drugs (8.6%), and antidiabetics (17.2%). The
number of drugs used in the last 6 months is
associated with the presence of haemorrhagic
complications (odds ratio [OR], 1.10). Allopurinol
and pantoprazole had a significant relationship with
the presence of minor haemorrhages (OR, 19.25 and
7.37, respectively). The variables associated with the
presence of a haemorrhage were: allopurinol (OR,
25.84), number of controls with an INR outside the
therapeutic range in the last 6 months (OR, 1.31)
and time on treatment (OR, 1.07).
Conclusions. The percentage of patients within the
therapeutic range in the last determination of INR
indicates good quality. The number of minor
complications exceeded the consensus standard for
the control of patients on anticoagulants. The use of
drugs with a higher capacity for interacting with oral
anticoagulants was very high in the anti-ulcer and
antidiabetic groups. Pharmacological control of
patients on anticoagulants is necessary and multiple
medications should be avoided.

Key words: Oral anticoagulation. Pharmacological
interactions. Multiple medication.

INTERACCIONES FARMACOLÓGICAS
EN PACIENTES TRATADOS CON
ANTICOAGULANTES ORALES EN
UNA ZONA DE SALUD RURAL

Objetivos. Estimar la prevalencia de fármacos que
interaccionan con los anticoagulantes orales y
establecer asociaciones entre variables y
complicaciones hemorrágicas.
Diseño. Estudio longitudinal, retrospectivo.
Emplazamiento. Zona básica de salud de
Colmenar, Málaga.
Participantes. Pacientes anticoagulados seguidos en
atención primaria.
Mediciones principales. Indicaciones, tiempo de
seguimiento, valor del último INR,
complicaciones y grupos terapéuticos de mayor
uso.
Resultados. El 74,2% de los pacientes tiene un
tiempo de protrombina (INR) en el rango
terapéutico. El 16,14% presenta complicaciones
menores. El 60,2% de pacientes cumple criterios
de polimedicación. El 88,2% cumple criterios de
polimedicación en los últimos 6 meses. Los
fármacos usados con mayor capacidad de
interacción son: antiulcerosos (26,9%), del aparato
locomotor (10,7%), fármacos cardiovasculares
(2,2%), hipolipidemiantes (8,6%) y antidiabéticos
(17,2%). El número de fármacos usados en los
últimos 6 meses se relaciona con presencia de
complicaciones hemorrágicas (odds ratio [OR] =
1,10). El alopurinol y el pantoprazol tienen una
relación significativa con la presencia de
hemorragias menores (OR = 19,25 y 7,37,
respectivamente). Las variables relacionadas con la
presencia de hemorragia fueron: alopurinol (OR =
25,84), número de controles con una INR fuera de
rango en los últimos 6 meses (OR = 1,31) y
tiempo de tratamiento (OR = 1,07).
Conclusiones. El porcentaje de pacientes en rango
terapéutico en la última determinación de INR
indica una buena calidad. El número de
complicaciones hemorrágicas menores supera el
estándar del consenso para el control de los
enfermos anticoagulados. El uso de fármacos con
mayor capacidad de interacción con los
anticoagulantes orales presenta valores muy altos
en los grupos antiulcerosos y antidiabéticos. Es
necesario realizar un control farmacológico en los
pacientes anticoagulados y evitar la
polimedicación.

Palabras clave: Anticoagulación oral. Interacciones
farmacológicas. Polimedicación.
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Patients on Anticoagulants
(N=101)

Excluded
Patients

Less Than 3 Determinations of INR
(N=4)

Less Than One Month of Follow-Up
(N=1)

Final Sample
(N=96)

Study of Primary
Care Clinical

History

General Scheme of the Study

Retrospective, longitudinal study from the beginning of

follow of patients on anticoagulants in primary care in

whom the primary care clinical history was recorded and

the different patient treatments and the appearance of

complications are analysed.

Introduction

The coumarols have been known since the 1960´s due
to their capacity to control blood coagulation.1 This

action is secondary to the reduction of procoagulant
factors linked to vitamin K and have an antithrombotic
effect which, due to the reduction in prothrombin
concentrations and, consequently, thrombin, makes the
clot more friable.2,3

Their absorption, when administered orally, is very rapid,
about 90 minutes, and their half-life is around 40 hours;
they circulate mainly bound to albumin, and they
accumulate in the liver, where they are transformed
metabolically.4 The dose-response relationship is
influenced by genetic and environmental factors,
including mutations in the gene that codes P450.5-7 The
pharmacological effect of oral anticoagulant therapy
(OAT) can be altered by any process or drug that
interferes with its absorption,8 its binding to proteins,
bioavailability of vitamin K or the metabolism of the oral
anticoagulant system by cytochrome P450.
From a pharmacological point of view, the list of oral
anticoagulant promoters and inhibitors is long and
always growing.9-11

From a practical point of view, any foreseeable
pharmacological reaction in the long term is preventable
by using more frequent controls and the subsequent dose
adjustment to balance out or decrease the interaction.
Their strong binding to proteins, their metabolism
dependent on cytochrome P450, the easily measurable
pharmacological effects using the prothrombin time and
a narrow therapeutic margin make oral anticoagulants
(OAC) the model of the drug interaction.12-14

There are many drugs that can interact with OACs15 but
there are few studies carried out in the primary care
setting. For this reason, we propose to study the situation
of our patients on anticoagulant therapy by assessing the
therapeutic quality and possible pharmacological
interactions they have, based on the recommendations
regarding pharmacological interactions with OACs
established as quality criteria in the Performance Guide
and in the semFYC Therapeutic Guide.16

Given that the list of drugs with possible interactions
with oral anticoagulants is very extensive, we restrict
ourselves to the anatomical therapeutic groups most
commonly used in primary care, particularly those
regarding the locomotor system (non-steroidal anti-
inflammatory drugs [NSAIDs], allopurinol and
analgesics), cardiovascular drugs17 (antiarrhythmics and
antihypertensives), lipid lowering drugs, antidiabetics and
digestive system drugs.
We were also interested in establishing the possible
association between haemorrhagic complications of
patients on anticoagulation therapy and drugs which can
interact with OACs.18-20

Methods

The present study was carried out in the Colmenar basic health
area, in the La Axarquia Health District (Malaga, Spain), where
there is one health centre and 4 local clinics, which look after a
population of 10 600 inhabitants. The monitoring of anticoagu-
lated patients has been carried out since summer 2001 and is now
established in all the centres of the basic health area.
A longitudinal retrospective study was carried out. The informa-
tion was obtained from the beginning of the follow-up of each
patient in the health centre until the time of carrying out the
study (March 2004). In the study we included the population
who received OAT and were monitored in the Colmenar basic
health area, and who complied with the inclusion criteria on hav-
ing at least 3 prothrombin time (INR) determinations performed
in primary care in the least 6 months.
Patients were excluded when their OAT control in primary care
was less than one month or less than 3 INR determinations were
performed in the health centre. The primary care computerised
clinical history (TASS) was used as a source of information and
the sociodemographic variables, the indication for OACs, time of
treatment, the number of INR determinations, the values of the
determinations, major haemorrhagic complications (which
placed the life of the patient in danger, required transfusions or
hospital admission), the minor haemorrhagic complications, and
the number and type of drugs used by the patients.

Material and methods
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A descriptive analysis was performed on all the variables col-
lected, with the calculation of the absolute and relative fre-
quencies for the categorical variables, and the point estimation
and the 95% confidence interval (CI) of the certainty of the
mean and standard deviation (SD) for quantitative variables. A
bivariate analysis was also performed using #X2 tests for cate-
gorical variables tables and the Student t test for continuous
variables.
With the objective of determining in what way the use of the
pharmacological groups studied is associated with the appear-
ance of minor haemorrhagic complications, it is adjusted to a
multiple logistic regression, with the objective of controlling con-
founding factors and effect modification.

Results

The number of patients who complied with the inclusion
criteria at the time of the cut-off was 96, with 50.5% fe-
males. The mean age was 68.3 years.
97.8% used acenocoumarol and 2.2% were on warfarin.
The mean time of treatment with OACs was 19.6 months
(Table 1). The indications for starting treatment were:
atrial fibrillation (51.6%), mechanical valve prosthesis
(17.2%), prevention and treatment of venous thromboem-
bolism (15.1%), ischaemic stroke (6.5%), valve diseases
(4.3%), peripheral arterial diseases (3.2% and others
(2.2%).
The mean number of INR determinations in the last 6
months was 8.3, with an average of 4.2 controls outside
the range.
In the analysis of the last INR determined, 74.2% of the
patients were within the therapeutic range (INR, 2-3±0.2
or 2.5-3.5±0.2, depending on the anticoagulation indica-
tion). 17.2% had an INR below the range (under-treated),
while 8.6% of the patients had an INR above the thera-
peutic range (over-treated).
60.2% of the patients complied with the criteria of mul-
tiple medication (concomitant use of more than 5 dif-
ferent drugs, excluding topical medication, eye drops
and syrups) at the time of collecting the data, and
88.2% were using multiple medication in the last 6
months. There were no statistically significant differ-
ences between the means of the number of drugs used
currently and in the last 6 months among patients in
the therapeutic, the over-treated and the under-treated
range (Table 2).
The drugs, not recommended due to having more interac-
tions with OACs and used by the patients are: antiulcer
drugs (26.9%), locomotor system drugs (10.7%), cardio-
vascular drugs (2.2%), lipid lowering drugs (8.6%), and
oral antidiabetic drugs (17.2%) (Table 3).
None of the patients had a major haemorrhagic or a
thromboembolic complication. 16.1% of the patients had
minor haemorrhagic complications.
There were no statistically significant differences on com-
paring the minor haemorrhagic complications with con-

sensus standard for the control of patients treated with an-
ticoagulants, which is established as 13% (P=.37).
In the bivariate analysis, statistically significant differ-
ences are observed between, the presence of minor
haemorrhages and the number of drugs used in the last 
6 months, the current use of allopurinol and the current
use of pantoprazole (Table 4). For each additional drug
used by the patient on anticoagulants in the last 6
months, the risk of a minor haemorrhage is increased by
10%. The current use of allopurinol and pantoprazole 
by patients multiplied the risk of a minor haemorrhage by
19 and 7 times, respectively. In the multivariate analysis,
the variables associated with the presence of minor
haemorrhages are the current use of allopurinol (odds ra-

tio [OR], 25.8), the number of INR controls outside the
range in the last 6 months (OR, 1.3), and the time of
treatment with OACs (OR, 1.07).

Discussion

The study is set in a basic health area with some specific
characteristics, therefore we cannot guarantee that the re-
sults can be extrapolated to the whole of the population of
the province.
The percentage of patients within the therapeutic range in
the last INR analysed was above the standard criteria
(70%) of the recommendations of follow-up quality of pa-
tients receiving anticoagulants in primary care which has
been agreed by the Andalusian haematologists.

Patient Characteristics 
(N=96)*

Age, mean±SD 68.34±11.14

Males, % 49.50

Pensioners, % 88.20

Acenocoumarol use, % 97.80

Warfarin use, % 2.20

Months of treatment, mean±SD 19.65±8.3

No. of INR determinations in 6 months, mean±SD 8.31±3.1

No. of determinations outside range, mean±SD 4.2±2.64

*INR indicates prothrombin time.

TABLE

1

Number of Drugs per Patient 
Group by INR*

No. of Current drugs No. of Drugs Last 6 Months

Mean±SD Mean±SD

In range 5.42±2.86 10.16±6.04

Under-treated 5.72±2.12 12.25±4.77

Over-treated 4.69±1.92 9.94±5.07

*SD indicates standard deviation; INR, prothrombin time.
No statistically significant differences. 

TABLE

2
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receiving anticoagulants (13%), al-
though there were no statistically
significant differences between our
results and expected values, there-
fore this difference could be due to
chance. The presence of major
haemorrhagic complications in
many cases involves hospital admis-
sions, which in some cases leads to a
lack of information in the primary
care clinical history, a fact that has to
be taken into account on evaluating
the results of our study.
The use of drugs with a higher ca-
pacity for interacting with OACs is
high in the antiulcer and antidiabe-
tic groups.
In the widely used antiulcer thera-
peutic group, the drugs that increase
the oral anticoagulant effect are the
antacids with magnesium, cimeti-
dine, omeprazole, and lansoprazole.
Sucralfate and bismuth carbonate
inhibit the anticoagulant effect. In
our study, the percentage of drugs in
this group used by anticoagulated
patients was 26.9% of the total an-
tiulcer drugs. The drugs recom-
mended to be used with anticoagu-
lant treatment are: almagate,
magaldrate, ranitidine, famotidine,
and pantoprazole, which made up
73.1% of the treatments in this
group.
The statistical relationship between
the use of pantoprazole and the
presence of minor haemorrhages has
to be analysed in detail, since in the

clinical histories of these patients the prescribing of this
drug is checked after the presence of the complication, and
different antiulcer drugs had been used previously without
finding any association between these and the presence of
complications. This statistical relationship has little rele-
vance as a clinical interaction, since the option in these
cases would be to monitor the INR concentrations.
The first and second generation sulphonylureas increase
the oral anticoagulant effect, and 17.2% of the patients in
our study are using drugs from this group. Metformin is
recommended for diabetics on oral anticoagulant therapy
(OAT), as well as insulin and repaglinide which is used by
14%, 4.3%, and 2.2% of these patients, respectively.
Allopurinol is a drug that reduces uric acid concentrations
in blood by inhibiting its production by acting on xanthine
oxidase and the conversion of hypoxanthine to xanthine,
and then to uric acid.

The number of minor haemorrhagic complications ex-
ceeded the consensus standard for the control of patients

Variables Associated With Minor Haemorrhagic
Complications

Bivariate Analysis OR 95% CI P

Pantoprazole 7.37 1.76-30.82 .006

Allopurinol 19.25 1.85-200.54 .013

No. drugs (6 months) 1.10 1.01-1.21 .036

Multivariate analysis

Allopurinol 25.844 2.03-328.63 .012

No. controls outside range 6 months 1.310 1.04-1.65 .021

Treatment time 1.071 1.00-1.15 .077

*CI indicates confidence interval; OR, odds ratio.

TABLE

4

Drugs Used by 
the Patient*

Antiulcers % Beta-Blockers % Antidiabetics %

Famotidine 1.08 Bisoprolol 1.08 Sulphonylureas 17.20

Ranitidine 6.45 Atenolol 4.33 Insulins 4.30

Omeprazole 24.73 Propanolol 2.16 Metformin 13.98

Lansoprazole 1.08 Betaxolol 1.08 Repaglinide 2.16

Pantoprazole 13.98 Carteolol 1.08

Rabeprazole 1.08

Antiarrythmics Dihydropyridine Analgesics

Type Calcium

Amiodarone 2.15 Amlodipine 8.60 Paracetamol 47.31

Digoxin 37.63 Manidipine 5.38 Metamizole 12.91

Calcium antagonists (NDP) 13.98 Nimodipine 2.15 Codeine 9.68

Felodipine 1.08 Tramadol 5.38

Opioids 2.16

ACEI Diuretics Anti-Inflammatories

Captopril 8.60 Furosemide 21.52 Ibuprofen 22.58

Enalapril 21.51 Thorazemide 25.81 Indomethacin 1.08

Ramipril 3.23 Ameride 3.23 Oxicams 6.45

Quinapril 3.23 Hydrochlorothiazides4.33 Diclofenac 9.68

Lisinopril 2.15 Hygroton 1.08 Lysine clonixinate 2.16

Perindopril 1.08 Spironolactone 16.13 Aceclofenac 2.16

Trandolapril 1.08 Oral steroids 7.53

ARA-II Lipid Lowering Drugs Others

Losartan 1.08 Fibrates 7.53 Allopurinol 4.30

Ibersartan 5.38 Lovastatin 1.08 Triflusal 9.68

Candesartan 4.30 Atorvastatin 9.68 Doxazosin 10.75

Valsartan 1.08 Simvastatin 1.08

Eprosartan 1.08 Pravastatin 1.08

Telmisartan 1.08 Fluvastatin 3.23

*ACEI indicates angiotensin converting enzyme inhibitors; ARA-II, angiotensin II receptor antagonists.

TABLE

3



It has a high potential for interacting with other drugs.21

It produces a severe hypersensitivity syndrome and in-
creases its concentrations in the elderly,22,23 due to lower
renal excretion. Allopurinol increases the anticoagulant ef-
fect, therefore the INR values need to be monitored.
Blann et al24 pointed it out as a drug that must be taken
into account in the follow up of anticoagulated patients,
due to its capacity to increase the anticoagulant action of
the coumarols. In our study, the risk of a minor haemor-
rhage is increased by a factor of 19 when the patient uses
this drug together with OACs.
The multivariate model that we have used in our study
shows that, in the presence of the rest of the variables, the

use of allopurinol, the time out of the therapeutic range
and the duration of anticoagulant treatment are associated
with the presence of minor haemorrhages. The use of al-
lopurinol increases the risk of having a minor haemor-
rhage by a factor of 25; for each INR control out of range
in the last 6 months, the risk of having a minor haemor-
rhage increases by 31%, and for each additional month on
OAT, the risk of minor bleeding is increased by 7%, the
same as in the rest of the variables (P=.077).
The increasing use of allopurinol, and the possibility of it
being used even more due to the greater number of indi-
cations being attributed to it, not only its capacity to re-
duce uric acid, but also as a cardioprotector, vascular pro-
tector and even as adjuvant therapy in cancer of the
colon,25 makes the use of this drug very significant, there-
fore it will be necessary to carry out a more thorough con-
trol and stricter monitoring of the INR values in anticoa-
gulated patients who are being treated with allopurinol.
The percentage of patients on multiple medication, that is,
using 5 or more different drugs at the time of the study
cut-off, amounted to 60.2%, If we analyse the previous 6
months, the percentage reaches 88.2%. Pharmacological
control needs to be carried out on these anticoagulated pa-
tients to prevent multiple medication, as well as evaluating
the accumulative effect of using different drugs at the
same time, since for each different drug used by the anti-
coagulated patient in the last 6 months, the risk of a hae-
morrhage increases by 10% due to interfering in the meta-
bolic pathway.
The data shown must make us reflect on the importance
of patients on multiple medications in all health care set-
tings, but even more so in primary care. This is particular-
ly so for those on anticoagulants, as they are more likely to
have pharmacological interactions.
In the search for drugs that theoretically have less interac-
tions, we must not forget the need for the careful and
thorough control of these patients, to those who in this
situation, as in others, we must consider as delicate.
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What Is Known About the Subject

• Treatment with oral anticoagulants has meant 
an improvement in the prognosis of patients with
thromboembolic disease and has increased
expectations and the quality of life.

• The increase in life expectancy has caused an
increase in associated morbility, with the higher
use of new drugs with the potential capacity of
interacting with oral anticoagulants.

• The list of anticoagulant promoters and
inhibitors is long and ever increasing. From 
a practical point of view, any foreseeable
pharmacological interaction in the long term is
monitored by means of more frequent controls
and the subsequent adjustment of the dose.

What This Study Contributes

• The number of drugs used by patients treated
with anticoagulants is associated with the
probability of presenting with haemorrhagic
complications.

• The time outside the prothrombin time
therapeutic range and the concomitant use of
allopurinol increases the risk of haemorrhages 
in the anticoagulated patient.

• Monitoring the INR of patients on
anticoagulants and multiple medication should
to be intensified to ensure that the coumarins are
in the therapeutic range, maintaining the
treatment.

Discussion

Key points
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