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Morbidity and mortality associated with the interaction
of miconazole oral gel and warfarin

Key points

Highlights that miconazole oral gel and warfarin
can interact to cause derangement of anti-
coagulation.

Suggests the risk of interaction is underappreciated
by clinicians.

Notes that nystatin is not thought to interact with
warfarin.

Oral candidiasis is a frequently encountered oral fungal infection which can be treated with systemic and topical antifungal

agents. Warfarin is a widely used oral anticoagulant. The interaction of miconazole oral gel and warfarin, causing

potentiation of anticoagulant activity, has been documented over many years with evidence of occurrence in multiple

settings and is a significant patient safety risk. This dangerous interaction remains underappreciated by dentists, doctors,

pharmacists and patients, with resulting significant morbidity and mortality still occurring. This paper reports on recent

developments concerning this interaction, and the important patient safety issues involved. In situations where topical

treatment for oral candidiasis is indicated, nystatin should be prescribed instead of miconazole oral gel in patients taking

warfarin, unless close monitoring and titration of the anticoagulant effect is undertaken.

Introduction

There are few situations in which the routine
prescription of a medicine by a dentist can lead
to significant morbidity or death. One prevent-
able event is the precipitation of a significant
drug interaction between a medication pre-
scribed by the dentist and another medication
the patient is already taking. Systemic medica-
tions prescribed by dentists, such as antibiot-
ics and painkillers, may be easier to identify
as requiring checking for drug interactions,
however, topical agents may be less perceived
to have the ability to cause a significant drug
interaction. This paper will discuss the interac-
tion of miconazole oral gel and warfarin, an
interaction that can contribute to mortality
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and significant morbidity and represents an
important patient safety issue for dentists when
prescribing.

Oral candidiasis is a frequently encoun-
tered oral fungal disease. The most common
causative agent is Candida albicans although
other species such as Candida tropicalis,
Candida glabrata and Candida dubliniensis
are also found."? Multiple local factors, such
as denture wearing and systemic factors, such
as diabetes mellitus, predispose to candidal
infection. Miconazole is an antifungal agent
that has been available for over 40 years to
treat fungal infections. Miconazole can act as
an antifungal agent by damaging the integrity
of the fungal cell membrane, by inhibiting
the formation of germ tubes and by altering
fungal adherence.’ It was initially developed as
a systemic parenteral agent as it was thought
not to be significantly absorbed through the
gastrointestinal tract. As a systemic agent it
was quickly superseded by fluconazole and
itraconazole which allowed predictable high
levels of absorption following oral adminis-
tration, and miconazole was developed as an
agent for topical use. For over 30 years micona-
zole has been marketed as an oral gel (trade
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name: Daktarin) for the treatment of oral
candida infections, as well as preparations for
the treatment of candida vaginitis.

Warfarin is a widely used anticoagulant that
has been in clinical practice for many years.* Its
anticoagulant use includes the prevention and
treatment of thromboembolic events in patients
with venous thromboembolism, prosthetic
heart valves and atrial fibrillation.>® Warfarin
is metabolised by the hepatic microsomal
enzymes of the CYP family. The cytochrome
P450 enzyme CYP 2C9 is the main site of
metabolism. Its effects are monitored by meas-
urement of the international normalized ratio
(INR). Warfarin has a narrow therapeutic index
and its anticoagulant effect can be significantly
influenced by changes in concomitant medi-
cation, diet, alcohol consumption, and other
factors.” Many warfarin users are elderly with a
high frequency of co-morbidity, and a polyphar-
macy of medication, and multiple predisposing
factors for the development of oral candidiasis.
In this situation, systemic anti-mycotic therapy
is more likely to be contra-indicated due to the
potential for drug interactions, with topically
applied agents generally thought to offer safer
treatment alternatives.
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Box 1 Case reported December 2012, Republic of Ireland??

A 63-year-old male was on warfarin for atrial fibrillation. He developed soreness in his mouth and his wife
attended a local pharmacy on his behalf. She described her husband’s symptoms to the pharmacist. Miconazole
oral gel was dispensed. The patient used the gel twice daily for five days. He developed a haematoma on
the fifth day and pains in his stomach on the seventh. On the eighth day he was admitted to hospital and he
died on the sixteenth day after initiating use of the oral gel. It was thought that he died from a spontaneous
intra-cerebral haemorrhage.

Box 2 Case reported December 2014, North West England*

A 73-year-old man living in a nursing home was on long-term warfarin following a stroke. His GP subsequently
also prescribed him miconazole. Following a fall from a chair he was admitted to hospital. This combination of
drugs and their effect on his blood clotting were initially not recognised. A later blood test showed an INR of
12. The patient was given treatment but he died due to internal bleeding three days after being admitted. At
the inquest into his death the coroner was reported as stating that the patient would not have died as a result
of the fall if doctors had recognised the problem caused by this particular mixture of drugs.

Box 3 Case reported March 2016, South Wales?*

An 80-year-old female on long-term warfarin developed an oral candida infection and was prescribed micona-
zole oral gel. Fifteen days after commencing the miconazole she died from a brain haemorrhage after being
found unconscious in bed. At the subsequent inquest the assistant coroner said ‘The deceased died from an
intracranial haemorrhage, the effects of which may have been contributed to by the combined use of warfarin
and miconazole gel medications.” He further stated ‘I intend to write to several medical bodies including the

NHS to highlight the potential dangers'.

Miconazole oral gel:
pharmoacokinetics and peer
reviewed reports

Azole antifungal agents, including miconazole,
are known to be inhibitors of the cytochrome
P450 enzyme system, which is also responsi-
ble for the metabolism of warfarin.® By this
mechanism, miconazole has the potential
to inhibit warfarin metabolism and thereby
increase the severity of anticoagulation. The
ability of miconazole to be absorbed was
initially thought to be low, however, signifi-
cant levels of miconazole have been directly
detected in healthy subjects following admin-
istration of miconazole oral gel.” More recently,
significant amounts of miconazole and an
increase in INR have been found in a patient’s
plasma during concomitant treatment with
miconazole oral gel and warfarin, thereby con-
firming its absorption and effect on INR in a
patient.”” Pharmacokinetic modelling has also
shown the potential for interaction between
miconazole oral gel and warfarin." In addition,
the prolonged duration of effect of miconazole
oral gel on warfarin metabolism has become
apparent. In one study, six patients treated
simultaneously with warfarin and miconazole
oral gel were monitored following cessation of
miconazole oral gel."”? An increased INR was
observed for an average of 15 days indicat-
ing that closer monitoring of INR levels may
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be required for at least two weeks following
withdrawal of miconazole in patients taking
warfarin.

There is probably more than one reason
why this drug interaction is apparent in
some patients and not others. It has been
estimated that up to 27% of the miconazole
is absorbed systemically, however, it is likely
that the amount absorbed is increased where
there is significant oral mucosal or gastroin-
testinal inflammation.! There may also be a
large degree of interpatient variability in the
pharmacokinetics and pharmacodynam-
ics of drug metabolism.*"" For example the
pharmacokinetic parameters of warfarin have
been reported to be affected by several factors,
including age and genetic polymorphism in
CYP 2C9."

In 1982, the first published clinical case of a
drug interaction between miconazole gel and
warfarin was described, with the dosage of
gel prescribed being 250 mg four times daily
for two-weeks."® In 1987, the first interaction
specifically between miconazole oral gel and
warfarin was published with the dosage being
5ml (25 mg/ml) four times daily." In this case
the patient was admitted with melaena ten
days after commencement of the gel, with his
INR having increased from his normal value
of 2.5 to 17.9. Since then, multiple cases of
interactions between miconazole oral gel and
warfarin have been noted following a similar

pattern. This interaction has previously been
reported in this journal.’*"’” The electronic
bibliographic databases, MEDLINE and
EMBASE, contain reports of over 60 cases of
this interaction.!®'*%

Miconazole oral gel: drug studies
and other literature

In addition to individual cases reports and
case series published in the peer-reviewed lit-
erature, there are also multiple cases reported
as part of larger drug studies and significant
numbers of cases reported in the ‘grey’ lit-
erature from around the world, accessible by
internet search engines. Some of these cases
are reported as drug information alerts, some
in pharmacy publications and some in com-
mercial publications.

Pharmacy journals have reported case
details of the interaction between miconazole
oral gel and warfarin over many years.*>*! News
organisations in both the UK and Ireland have
also reported cases of patient fatality involving
this interaction and three cases are described
in Boxes 1, 2, and 3. In May 2016, a patient
safety notice from the NHS in Wales was
released to all general practitioners, dentists,
non-medical prescribers, nurses and pharma-
cists in Wales where miconazole products are
prescribed, dispensed, supplied or adminis-
tered highlighting this interaction in response
to the coroners actions following the case
described in Box 3.” In June 2016, a Drug Safety
Update from the Medicines and Healthcare
products Regulatory Agency (MHRA) was
released in the UK.* The purpose of the update
was to remind healthcare professionals that
miconazole, including the topical gel formu-
lation, can enhance the anticoagulant effect of
warfarin and that if miconazole and warfarin
are used concurrently then the anticoagulant
effect should be carefully monitored. This drug
safety update gave further details of an analysis
of relevant reports to the MHRA yellow card
scheme operational in the UK. This reporting
scheme for possible adverse drug reaction has
been in operation since 1963. Initially doctors,
dentists and pharmacists could submit reports
but more recently patients have been able to
submit reports as well. The MHRA reported
that up to 13 April 2016, they had received 146
Yellow Cards that reported possible drug inter-
action between miconazole and warfarin with
the majority of reports (128, 88%) concerning
the oral gel form of miconazole.” The MHRA
further reported that the most frequently
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reported events were: Increased INR (111
reports); contusion (21); haematuria (17);
and epistaxis (eight). Approximately half of
the 146 cases reported an INR increase above
ten and in three cases a fatal outcome was
reported as a result of a haemorrhagic event.
Since then, further reports of this interaction
have occurred indicating an on-going need for
further dissemination of the risk involved in
concurrent prescription (Box 4).%%

Miconazole oral gel: availability,
dosage and safety update

In the UK and Ireland, miconazole oral gel
is available on prescription from doctors and
dentists. A 15 g tube can also be sold over the
counter in pharmacies without prescription.
In the UK it is available at a concentration
of 24 mg/ml. Prior to 2013 the advice in the
British National Formulary (BNF) and on the
Patient Information Leaflet contained within
the packaging was to use 5-10 ml in the mouth
four times daily in adult patients.*® In 2013
there was a revision of the text on the Summary
of Product Characteristics for miconazole oral
gel with the dosage guidance reducing to 2.5 ml
four times daily after meals, and the gel to be
retained near oral lesions before swallowing in
adult patients.” This change in text was subse-
quently mirrored in the advice on dosage in the
BNF and the Patient Information Leaflet.*"*
This reduction in dosage may be expected to
reduce the amount of miconazole that will be
absorbed and hence the risk of a drug interac-
tion occurring.

In September 2017, a further Drug Safety
Update from the Medicines and Healthcare
products Regulatory Agency (MHRA) was
released in the UK.* The purpose of this
new update was to give further advice on
avoidance of miconazole oral gel interacting
with warfarin. The article stated that since the
Drug Safety Update of June 2016, the MHRA
had received a further 25 Yellow Card reports,
bringing the total possible drug interactions
with miconazole and warfarin to 175. The
advice now states that patients taking warfarin
should not use over-the-counter miconazole
oral gel. To help re-inforce this advice, the
contraindication to using with warfarin will
be clearly reflected on the outer carton and on
the tube. If miconazole oral gel is prescribed
to a patient on warfarin then the prescriber
should closely monitor them and advise that
if they experience any sign of bleeding then
they should stop miconazole oral gel and

Oral medicine
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Box 4 Case reported February 2017, South West England?®

A man with complex co-morbidities, including atrial fibrillation for which he was taking warfarin, had two
chest infections treated with antibiotics followed by development of oral thrush. He was prescribed miconazole
oral gel and one week later developed haemoptysis, attended A&E and was found to have an INR of ten. The
possible interaction of miconazole oral gel and warfarin did not appear to have been recognised and he was
given IM Vitamin K and sent home. He continued to use the miconazole oral gel. Warfarin was subsequently
resumed and 3-4 days later he was admitted to hospital with an acute-on-chronic subdural haematoma. The
GP notes were reviewed and the possible interaction between miconazole and warfarin was spotted. The report
further reads ‘The medical team were contacted to let them know — A member of the team was sceptical that
this could have been the cause and interestingly the discharge summary makes no mention of this interaction.’

seek immediate medical attention. To reflect
these changes more prominent and explicit
warnings and information have been added
to the Summary of Product Characteristics
and the Patient Information Leaflet.*** These
changes in the UK have also been mirrored by
similar changes in guidance in the Republic
of Ireland.*

General medical practitioners frequently use
electronic prescribing systems which automat-
ically warn the prescriber of drug interactions
when drugs with known serious interactions
are being co-prescribed. These safety systems
are rarely available in general dental practice.
In addition in dental practice there are also
potential risks involved in the reliance on
patients to fully declare their current medi-
cations to any prescribing dentist. Hence
these new, more prominent, warnings on the
packaging of miconazole oral gel are to be
welcomed as an extra patient safety protection
in the attempt to reduce the frequency of this
serious interaction occurring inadvertently.

Nystatin and warfarin

Nystatin has been available as a topical anti-
fungal agent for many years. It was understood
that there was no significant absorption and
that the chance of interaction with warfarin
would be low. In 2012, however, a retrospective
case study was published which concluded that
both miconazole oral gel and nystatin solution
appeared to enhance the anticoagulant activity
of warfarin equally.”” Methodological weak-
nesses have been identified in this study.””
Since then the potential of an interaction
between nystatin and warfarin has been
studied further. A literature review and
analysis of UK adverse drug reaction surveil-
lance reports has been undertaken and did not
find any evidence of a clinically relevant drug
interaction between warfarin and nystatin.*® A
cohort cross-over study with the objective of
evaluating the potential drug-drug interaction
between warfarin and nystatin oral solution
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did not find any indication of an interaction,
whereas it found clear evidence of an interac-
tion between warfarin and miconazole oral
gel.”” In patients taking warfarin, nystatin oral
solution appears to be the safest topical drug
to treat oral candidiasis. Nystatin is available
as a suspension at a concentration of 100,000
units per ml. The recommended dose in adults
is 100,000 units four times a day usually for
seven days, and continued for 48 hours after
lesions have resolved. It is recommended that
administration of the dose is divided between
both sides of the mouth.*

Conclusion

There is clear evidence that a drug interaction
between miconazole oral gel and warfarin
occurs and has the potential to cause signifi-
cant morbidity and mortality. This dangerous
interaction remains underappreciated by pre-
scribers, pharmacists and patients and poses
a significant on-going risk to patient safety.
Ideally, the two drugs should not be admin-
istered concurrently. Where miconazole oral
gel and warfarin need to be co-prescribed then
the anticoagulant effect should be carefully
monitored and, if necessary, the dose of
warfarin reduced. Nystatin is not thought to
have a significant interaction with warfarin
and remains the safest antifungal to use when
patients are taking this anticoagulant.
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