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Abstract
Multiple factors such as vitamin K consumption, drug interactions, herbs interactions, disease states, and alcohol intake affect
international normalized ratio (INR) values and thus warfarin dosing. These variables have been described in general and for all
patients in the literature. In contrast, the factors that affect INR control in a specific population are rarely studied. Being aware
of these factors contributes a lot in maintaining an INR control and avoiding the supratherapeutic or subtherapeutic antic-
oagulation and the associated risks of hemorrhage or thromboembolism. The aim of this study is to recognize the specific
population factors in Jordanian patients that interrupt INR control. Such recognition provides clinical pharmacists managing the
anti-coagulation clinic (ACC) with necessary tools and predictors of dose adjustment, nontarget INR handling, and points to add
on to the educational session. A total of 2788 patients were referred to the first clinical pharmacists managed ACC at Queen
Alia Heart Institute—the only official referral hospital for cardiac patients in Jordan—for education and monitoring between
November 1, 2013, and November 1, 2016. We evaluated specific population factors that interrupt INR control using a pre-
tested, structured clinical data collection form. The patients were followed up regularly for achieving target INR (TINR). For
patients who were not achieving TINR, the possible cause was examined thoroughly by reviewing the patient’s medical file for
recent medication intake, comorbidities, and laboratory results. Then the patients or their caregiver were asked direct
questions regarding their diet, food supplements, cigarette smoking, shisha smoking, alcohol intake, herbs, and complementary
medicine use and compliance, in addition to performing pharmacogenetic testing (polymorphisms of vitamin K–epoxide
reductase complex [VKORC1] and cytochrome P450 2C9 [CYP2C9] genes) in special cases. For a total of 2788 patients, 89 488
INR values were included in the study. Of all, 20 365 (22.8%) were non-TINR values, 13 145 (14%) were subtherapeutic, and
7220 (8.1%) were supratherapeutic. All patients included in the study had a non-TINR at least 3 times (n ¼ 65, 2.3%) and as
frequent as 50 times (n ¼ 21, 0.8%) during the study period. Non-TINR values ranged from 1 to 11. Serious side effects
reported in 7 patients with uncontrolled INR, 6 were bleeding, which required hospitalization (2 upper gastrointestinal [GI]
bleeding, 3 nasal bleeding, and 1 eye bleeding), 1 was cerebrovascular accident (CVA thrombolytic). Factors that interrupted
INR control in our population, arranged in descending sequence, were concurrent medication use 46.9% (mainly Salicylates and
Amiodarone), smoking cigarettes and shisha 17% (represented the most frequent single factor that caused non-TINR in the
present study), a nonbalanced dietary vitamin K intake 16.88% caused changes in INR (lower) was related to an increase in the
intake of vitamin K-rich food, were noticed to be much more in the spring season in Jordan (end of March and April mainly),
herbal supplements 15.02%; Hawthorn (Crataegus, رورعزلا ) is an herb that lives widely in Jordan, and shockingly we found that it
is used very commonly in our ACC patients and corresponded to an elevated INR <8 in 11 patients, and serious bleeding events
that required hospitalization in 2 cases), noncompliance 1.49%, comorbid diseases 1%, malabsorption 0.53%, alcohol intake
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0.39%, and VKORC1 A/G and CYP2C9 *1*1 genotype 0.15%. The analysis of factors that interrupted with INR control in our
patients were both predicted and distinctive; most of these factors were reported previously by other researchers. On the
other hand, many of the previously reported factors were not frequently detected in our patients, and the frequency of each of
the realized factors was contributed differently to non-TINR in our population. Alarming factors causing non-TINR detected in
our study include smoking both cigarettes and shisha, herbal use (Hawthorn and Ginseng), increased intake of vitamin K rich
food in the spring season, and concurrent medication use (Salicylates, Amiodarone, Ciprofloxacin, nonsteroidal anti-
inflammatory drugs [NSAIDS], Azithromycin, Clarithromycin: although the use of these drugs is mandatory sometimes, it
can be replaced by an alternative, eg, antibiotics or monitored closely together with warfarin).
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Background

Anticoagulation clinics (ACC) have been widely used since 5
decades for anticoagulation management in many countries. In
2013, the first ACC has been established in the Royal Medical
Services (RMS) at Queen Alia Heart Institute (QAHI),
Amman, Jordan. The beneficial outcomes of oral anticoagula-
tion therapy are dependent on achieving and maintaining an
optimal international normalized ratio (INR) therapeutic range,
with minimal adverse events like bleeding and thrombosis.
There is ongoing evidence that better outcomes are achieved
when anticoagulation is managed by a pharmacist with exper-
tise in anticoagulation management rather than usual care by
physicians.1-5 Our clinic protocol was prepared in consensus
between the managing clinical pharmacists and the referring
physicians and approved by the RMS higher medical commit-
tee (Online Appendix 1).

The main goals of the clinic were to assist physicians in
improving the quality of care provided to their patients on
anticoagulation therapy and assuring that these services
improve patients’ therapeutic outcomes, reduce complications
of anticoagulation therapy, provide patient education on disease
state and drug therapy, and reduce hospitalizations.

Since its establishment, the clinic has provided primary care
of educational sessions and INR monitoring for about 3000
patients. This considerable number of patients served as a data-
base for anticoagulation research in Jordan.

The American College of Chest Physicians recommends
INR ranges between 2.0 and 3.0 for most indications and
between 2.5 and 3.5 for patients with certain mechanical heart
valves (MFVs).6,7 Multiple factors such as vitamin K con-
sumption, drug interactions, herbs interactions, disease states,
and alcohol intake affect INR values and thus warfarin dos-
ing.8 These variables have been described in general and for
all patients in the literature. In contrast, the factors that affect
INR control in a specific population are rarely studied. Being
aware of these factors highly contributes in maintaining INR
control and avoiding the supratherapeutic or subtherapeutic
anticoagulation and the associated risks of hemorrhage or
thromboembolism.

The aim of this study is to recognize specific population
factors (Jordanian patients) that interrupt INR control. Such
recognition provides clinical pharmacists managing the ACC
with the necessary tools and predictors of dose adjustment,
nontherapeutic INR handling, and points to add to the educa-
tional session.

Methods

Patients, Setting, and Study Design

Patients enrolled in the present study were referred to our ACC
by their treating physicians at QAHI between September 2013
and May 2017. Eligible patients were outpatients on mainte-
nance warfarin dose for any indication. We excluded patients
referred to the clinic for initialization of therapy (warfarin was
not initialized at hospital mostly; atrial fibrillation [AF]
patients) and patients post warfarin dose interruption (due to
surgery, dental, or any invasive procedure that requires dose
interruption) until they achieved target INR. Queen Alia Heart
Institute is the only official referral hospital for cardiac patients
in Jordan performing all types of interventional catheterization
and cardiac surgeries for all age groups. Patients were enrolled
in the study if informed consent was obtained from the patient
or his/her representative. The study was approved by the
Career Ethics Committee, the equivalent of an institutional
review board in Jordan, in the RMS.

Data Collection

Generally, the study evaluated specific population predictors
that interrupt INR control. Data were collected from the
patients’ verbal self-reports, files, medication sheets, and pre-
scriptions. The deduced causes were documented in a special
excel form prepared by researchers (Table 1). The form had
been pretested on a small pilot scale (n ¼ 10) and subsequently
modified to ensure that the data would provide valid informa-
tion. The entire clinical data collection form is available from
the authors upon request.

All parts of the form were completed by the authors (N.H.
A.-M., a clinical pharmacist; N.A.A.-O., a clinical pharmacist;
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and Z.M.M., a cardiac surgeon) who work at QAHI. For all
patients who were monitored in the clinic, an INR test was
performed on each visit (frequency of visits is determined
according to the clinic protocol; Online Appendix 1).

Detection of Specific Population Factors That Interrupt
INR Control

On their first clinic appointment, all patients or their caregivers
received a 45-minute educational session and printed booklet
regarding warfarin indication, mechanism of action, target
INR, INR monitoring, side effects, drug–warfarin interactions,
food–warfarin interactions, and duration for treatment.

The patients were followed up regularly for achieving target
INR (TINR). For patients who were not achieving TINR, the
possible causes were examined thoroughly by

(1) Reviewing patients medical file for recent medication
intake, comorbidities, and laboratory results

(2) Asking the patients or their caregiver direct questions
regarding their diet or food supplements, cigarette
smoking, shisha smoking, alcohol intake, herbs and
complementary medicine use, and compliance

(3) For warfarin-resistant or warfarin-sensitive patients

(a) Those with frequent supratherapeutic INR plus
recurrent bleeding (considered Warfarin sensitive
if they required a warfarin dose of �21 mg/week
to achieve TINR value)

(b) Those with frequent subtherapeutic INR despite
dose increase (considered Warfarin resistant if
they required a warfarin dose of >105 mg/week
without achieving TINR value)

We considered going further by performing pharmacogenetic
testing (polymorphisms of vitamin K–epoxide reductase
complex [VKORC1] and cytochrome P450 2C9
[CYP2C9] genes) for both (a) and (b) groups and by adopt-
ing Osinbowale et al algorithm (Figure 1) as a reference to
determine the type of resistance pattern for group (b).9 For
patientswhowere not achieving TINR,we did dose adjust-
ment according to Figures 2 and 3.

Laboratory Devices and Methods

Oral anticoagulant therapy was mandated by the prothrombin
time, that is, evaluated using an automated method over
STAGO coagulometric unit in the QAHI laboratory. To calcu-
late INR, there was a blood coagulation (clotting) test.

Genomic DNA was extracted within 1 week of blood col-
lection using the commercially available Wizard GenomicDNA
Purification Kit (Promega Corporation, Madison, Wisconsin)
according to the manufacturer’s instructions. After extraction,
the DNA was diluted in 96-well plates using an automated
robotic system to achieve concentrations of 20 ng/L (50-500
L). Concentrations were confirmed with the Nano-Drop ND-
100 (Thermo Scientific, Wilmington, Delaware). Genotyping
was carried out by means of the MassARRAY® system (iPLEX
GOLD; Sequenom, San Diego, California).

Statistical Analysis

All data were coded, entered, and analyzed using SPSS for
Windows, version 14.0 (SPSS Inc, Chicago, Illinois). Fre-
quency and percentages were calculated and presented.

Results

Between November 1, 2013, and November 1, 2016, 2788
patients were referred to our ACC for education and monitoring.
During the study period, 95 260 INR values were obtained for
all patients referred to the clinic. After the application of inclu-
sion and exclusion criteria, 89 488 INR values were included in
the study; 20 365 (22.8%) were non-TINR values; 13 145(14%)
were subtherapeutic; 7220 (8.1%) were supratherapeutic. All
patients included in the study had a non-TINR at least 3 times
(n ¼ 65, 2.3%) and as frequent as 50 times (n ¼ 21, 0.8%)
during the study period. Non-TINR values ranged from 1 to11.
Serious side effects reported in 7 patients with uncontrolled INR,
6 were bleeding that required hospitalization (2 upper GI bleed-
ing, 3 nasal bleeding, and 1 eye bleeding), 1 was CVA (throm-
bolytic). Patients’ characteristics are presented in Table 2.10

Factors that interrupt INR control were stratified and coded.
Then the frequency of each factor was calculated. Factors that
interrupted INR control in our population arranged in descend-
ing sequence are concurrent medication use 46.9% (mainly

Table 1. Summary of Clinical Data Collection Form.

Patient’s
name

Age Gender Comorbidities Warfarin
indication

Target
INR

Non TINR
value/values

Possible cause/causes
of non-TINR value
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Salicylates and Amiodarone), diet and herbal supplements
31.9%, smoking 17%, noncompliance 1.49%, comorbid dis-
eases 1%, malabsorption 0.53%, alcohol intake 0.39%, and
VKORC1 A/G and CYP2C9 *1*1 genotype 0.15%. Realized
factors are presented in Table 3.

Discussion

The present study identified the most common factors that
interrupt INR control in our population. All of our patients
experienced non-TINR values during the study period either
sub- or supratherapeutic. Warfarin dose was adjusted

according to the ACC protocol. Generally, the identified fac-
tors are well known from previous studies. But its frequency
in causing non-TINR was specific to our population. Concur-
rent medication use represented the most frequent cause for
non-TINR (46.9%), particularly Salicylates and Amiodarone
(16.5%, 12%). The use of both drugs is very common among
our patients, since most of them are cardiac patients; AF and
MHV (Table 2). The aspirin–warfarin interaction is well
known and described thoroughly in the literature.11–13 In a
meta-analysis of randomized controlled trials, the risk of
major bleeding was calculated to be about 1.5 times higher
in combination therapy with aspirin and warfarin than with

Figure 1. Algorithm for evaluating suspected warfarin resistance modified from Osinbowale et al.
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warfarin alone.13 In such cases, we have 2 options (to take in
consensus with the treating physician): either to stop aspirin
for individual cases such as patients with stable coronary
artery disease or at risk of coronary disease, where the benefit
of adding aspirin is not substantial and continuing warfarin
alone may be the preferred strategy; or to keep both aspirin
and warfarin if the cardiovascular benefit outweighs the
increased risk of bleeding in patients presenting with an acute
coronary syndrome or those with MHVs or coronary stents.14

If the decision is to continue on both drugs, then based on the
results of the current study, the dose of warfarin should be
decreased before starting aspirin and then titrated accordingly.
Patients should also be educated for the interaction and the
need to do dose adjustment (under the monitoring of ACC) if
aspirin is interrupted. Similarly, the warfarin amiodarone
interaction represented a main factor of non-TINR. This is a
well-known interaction as well.15,16 Saleh found in his study
that Amiodarone use was associated with 3.29-fold increases
the likelihood of receiving a low warfarin dose.16 The find-
ings of our study encouraged extra precautions in dealing with
patients on warfarin–amiodarone combination such as, alarm-
ing the patient regarding the interaction, the need to adjust
warfarin dose while changing amiodarone dose or before dis-
continuing it, and the need to comply to both medications as
any noncompliance to amiodarone may interrupt INR control.

Other warfarin drug interactions were also detected as fac-
tors that interrupted INR control in our study (Table 3). Cipro-
floxacin was remarkably the cause of non-TINR (4.6%) and
levofloxacin to a less extent (1%), but it caused a serious
bleeding event in 1 of the 6 bleeding cases that required hos-
pitalization. This high percentage is explained by the consid-
erable number of cardiosurgical patients who were discharged
on ciprofloxacin. This interaction has been reported by previ-
ous studies to be clinically significant.16–19 Based on the find-
ings of our study, the infection control team at QAHI restricted
the prescription of ciprofloxacin (or other quinolones) and war-
farin to cases where ciprofloxacin (or quinolones) is the only
antibiotic option and advised to monitor patients on this drug
combination more frequently.

Out of 6 serious bleeding events that were detected in the
study, 4 were related to drug combination: 2 cases (warfarin,
aspirin, NSAID) for at least 6 days and lead to upper GI bleed-
ing, 1 case (warfarin, aspirin, clopidogrel), and lead to eye and
continuous nasal bleeding and the above mentioned (warfarin,
levofloxacin) lead to recent surgical site bleeding. Smoking
represented the most frequent single factor that caused non-
TINR in the present study.

A systematic review and metanalysis of 13 studies asses-
sing the interaction between smoking and warfarin reported
that smoking may potentially increase warfarin clearance,

Figure 2. The protocol of altering maintenance warfarin dose to achieve target INR. Altering Coumadin/warfarin dosage to achieve INR
of 2 to 3.
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leading to reduced warfarin effects.20 Smoking cigarettes can
have a significant impact on warfarin therapy. Although there
is no reported interaction between nicotine and warfarin, the
other chemical compounds that are absorbed into the body
from the smoke have an effect on the liver. The liver makes
more enzymes to eliminate the toxic substances and, in the
process, eliminates more warfarin. The end result of this pro-
cess is an increase in warfarin requirements for someone who
has started smoking. Warfarin management can also be pro-
blematic in patients who stop smoking. Ex-smokers should be
monitored carefully after quitting because their warfarin
requirements will likely be lower. Patients with a known
recent smoking history who develop an unstable INR pattern
should be questioned about smoking relapses, since starting
and stopping smoking can cause warfarin requirements to
vary.21

Besides cigarettes smoking there is shisha smoking that has
emerged as a significant cause of non-TINR in the present
study. Generally, shisha smoking is considered as dangerous
as cigarette smoking or even more. But its effect on warfarin
dosing is not studied yet. We found that monitoring patients
smoking shisha is even worse than cigarettes smoking; patients
who smoke shisha occasionally consider themselves nonsmo-
kers unless they are asked directly about shisha. In addition, the
nonconsistent pattern of smoking shisha makes it very difficult
to maintain TINR, moreover smoking shisha the day just
before performing INR test caused a sharp drop in the test
(much more than smoking cigarettes). Smoking generally is
an alarming phenomenon in Jordanian population, and the high
percentage of smoking in our cardiac patients study sample
(20.0%) rings the bell for the urgent need of a national aware-
ness program and smoking cessation strategies.

Figure 3. The protocol of altering maintenance warfarin dose to achieve target INR. Altering warfarin dosage to achieve INR of 2.5 to 3.5.
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Diet and herbal supplements were responsible for 31.9% of
non-TINR during the study period. Non balanced dietary vitamin
K intake corresponded to 16.88%ofnon-TINRdespite the detailed
educational session and the printed booklet that shows the daily
allowed amount of vitamin K-rich food in serving size and that
stresses on the need to take a consistent amount of vitamin K daily.
The changes in INR (low) that is related to increased intake of
vitamin K-rich food were noticed to be much more in the spring
season in Jordan (end ofMarch and April mainly), which is due to
the increased consumption of seasonal leafy vegetables in spring
such as spinach, hibiscus, hedge mustard, and parsley.

The effect of gross changes in vitamin K intake on antic-
oagulation is a classic. Since the early years of warfarin use,
countless case reports and case series have described decreased
anticoagulant response due to sudden excessive vitamin K
intake. The causes were usually vitamin K rich, vegetable-
based, weight reducing diets and food supplements or multi-
vitamins.22–25 Excessive anticoagulation has also been
described after unrecorded dietary modification or discontinua-
tion of multivitamin use.25,26

Herbal supplements corresponded to 15.02% of non-TINR—
mainly high. Hawthorn (Crataegus, رورعزلا ) is an herb that lives
widely in Jordan. It is well known in traditional and alterna-
tive medicine, and it is claimed to be a treatment for cardio-
vascular diseases and to prevent heart attacks and clots.
Shockingly, we found that it is used very commonly in our
ACC patients. It was corresponded to an elevated INR <8 in
11 patients, and serious bleeding events that required hospi-
talization in 2 cases. Ginseng use was also associated with
elevated INR <8 in 2 patients. Herbs–warfarin interactions are
well studied, and many herbs are well known to interact with
warfarin. Ge et al in their updates on the clinical evidenced
herb–warfarin interactions found that among 38 herbs, Can-
nabis, Chamomile, Cranberry, Garlic, Ginkgo, Grapefruit,

Lycium, Red clover, and St. John’s wort were evaluated to
have major severity interaction with warfarin.27

Therefore, we provide our patients with a printed table of the
herbs to avoid or the maximum amount they can use. Hawthorn
was not among the list in the beginning, but since we reported the
bleeding events and the elevated INR, we added it to the list of
herbs to avoid and we now ask patients routinely if they use it.

Noncompliance, comorbid diseases, malabsorption, alcohol
intake, genetic polymorphism were also corresponded to the
causes of non-TINR values in our study population. Those
factors are well studied previously, and our results are consis-
tent with previous studies.28,29

Although genetic variants in both CYP2C9 and VKORC1
enzymes are known to affect INR control, we did not do
genetic-guided therapy routinely since it is a burden on the
system; instead we did it for selected patients (n ¼ 2) in whom

Table 3. Factors Interrupt With INR Control.

Realized cause of non-TINR value
Frequency,
(n/20365), %

Concurrent medication use (9550/20 365), 46.9%
Salicylates (3361/20 365), 16.5%
Amiodarone (2447/20 365), 12%
Ciprofloxacin (927/20 365), 4.6%
NSAIDS (705/20 365), 3.5%
Azithromycin (609/20 365), 3%
Clarithromycin 555/20 365, 2.7%
Carbamazepine 413/20 365, 2%
Levofloxacin 215/20 365, 1 %
Metronidazol 120/20 365 0.6%
Multivitamins (containing Vit K) 100/20 365, 0.49%
Allopurinol 50/20 365, 0.25%
Thyroxin 22/20 365, 0.1%
Phenytoin 18/20 365, 0.09%
Fluconazole 8/20 365, 0.04%

Smoking 3466/20 365, 17%
Cigarettes 3005/20 365, 14.7%
Shisha 461, 2.3%

Diet and herbal supplements 6495/20 365, 31.9%
Nonbalanced vitamin K diet 3437/20 365, 16.88%

Herbal supplements 3058/20 365, 15.02%
Hawthorn (Crataegus, رورعزلا ) 866/20 365, 4.25%
Ginseng 732/20 365, 3.59%
Garlic 602/20 365, 2.96%
Ginger 466/20 365, 2.29%
Fish oil 236/20 365, 1.16%
Tamarind ( يدنهلارمتلا ) 95/20 365, 0.47%
Liquorice 31/20 365, 0.15%
Green tea 30/20 365, 0.15%

Noncompliance 303/20 365, 1.49%
Comorbid diseases (cerebrovascular, renal,
gastrointestinal, and duodenal ulcers)

203/20 365, 1.00%

Malabsorption 107/20 365, 0.53%
Alcohol intake 80/20 365, 0.39%
Genetic polymorphism 30/20 365, 0.15%
Unknown 131/20 365, 0.64%

Abbreviations: INR, international normalized ratio; NSAIDS, nonsteroidal
anti-inflammatory drug; TINR, target INR.

Table 2. Characteristics for Patients Enrolled in the Study.

Characteristic N ¼ 2788

Mean [SD] (range) age in years 46 [29.3] (5-81)
Male, % (n) 65% (1812)
Patient weighta

Underweight (BMI � 18.5) 4.4% (122)
Normal weight (BMI ¼ 18.5–24.9) 40.3% (1123)
Overweight (BMI ¼ 25–29.9) 38% (1059)
Obese (BMI � 30) 17.4% (484)
Current smoking, % (n) 20.0% (557)
Diabetes mellitus, % (n) 38.3% (1068)
3 medical diagnoses or more, % (n) 29.5% (822)

Indication of warfarin
AF 15.4% (430)
MHV 83% (2314)
Othersb 1.6% (45)

Abbreviations: AF, atrial fibrillation; SD, standard deviation.
aBMI (Body Mass Index) ¼ weight in kilograms divided by height in squared
meters.10
bDeep vein thrombosis, pulmonary embolism, recurrent stroke.
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we could not achieve therapeutic INR control despite the high
warfarin dose (105 and 122.5 mg). Warfarin-sensitive patients
with increased bleeding risk may also be candidates for genetic
study. In a study that has been done at our ACC by other
genetics researchers, Al-Eitan et al confirmed a genetic asso-
ciation of the CYP2C9*3 and VKORC1 rs10871454,
rs8050894, rs9934438, and rs17708472 single-nucleotide poly-
morphisms with warfarin sensitivity. This study also found an
association between CYP2C9 andVKORC1 genetic haplotype
blocks and warfarin sensitivity.30

The genetic report for our 2 warfarin resistance patients
suggested that the VKORC1-1639 GG and the wild-type
CYP2C9*1*1 genotypes are associated with the high-dose
requirement for warfarin therapy, and that VKORC1-1639
GG is responsible for warfarin resistance and failure in our
patients.

In 2007, the Food and Drug Administration (FDA) added
pharmacogenetic information to the warfarin package insert,
presumably in recognition of the fact that genetic variations
in the CYP2C9 and VKORC1 genes contribute significantly
to the variability in dose requirements for warfarin. However,
the FDA did not propose a specific method for using genetic
information to predict the dose required in individual
patients.31 The review by Limdi et al32 did not find supporting
evidence to suggest that genotype-guided therapy will improve
anticoagulant control and prevent or reduce the risk of hemor-
rhagic or thromboembolic complications. In any case, it would
be both reasonable and prudent to use CYP2C9 and VKORC1
genotypes as part of diagnostic efforts to understand unusual
responses to standard medical care.33

Limitations

The realized factors corresponded to non-TINR depended to
some extent on a patient’s story and explanations regarding
their lifestyle. So some factors may be missed out or not told
or exaggerated. In the future, one can consider finding more
reliable tools of detecting factors related to patient’s behavior
and practice.

Conclusion

The analysis of the realized factors that interrupted with INR
control in our patients were both predicted and distinctive;
most of these factors were reported previously by other
researchers. On the other hand, many of the previously
reported factors were not frequently detected in our patients
and the frequency of each of the realized factors was contrib-
uted differently to non-TINR in our population. Alarming fac-
tors causing non-TINR detected in our study include smoking
both cigarettes and shisha, herbal use (Hawthorn and Ginseng),
increased intake of vitamin K-rich food in the spring season,
and concurrent medication use (Salicylates, Amiodarone,
Ciprofloxacin, NSAIDS, Azithromycin, Clarithromycin:
although the use of these drugs is mandatory sometimes, it can

be replaced by an alternative, eg, antibiotics or monitored
closely together with warfarin).
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