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Background & objectives: There is paucity of studies on the quality of anticoagulation in neurological
patients from India. This study evaluates the quality of oral anticoagulation therapy in neurology
patients.

Methods: Consecutive patients attending a tertiary care neurology service in north India who were
prescribed oral anticoagulant (OAC), were included. Their international normalized ratio (INR) values
were prospectively monitored and the earlier INR values of the patients who were already on OAC were
retrospectively analyzed. The patients with multi-organ dysfunction, pregnancy and those below 18 yr of
age were excluded. The therapeutic INR range was defined as per standard recommendations. The level
of anticoagulation, factors interfering with OAC and complications were noted.

Results: The results were based on 77 patients with median age 40 yr. Fifty one patients received OAC
for secondary stroke prevention, 23 for cerebral venous sinus thrombosis (CVST) and three for deep vein
thrombosis (DVT). A total 167.9 person-years of follow up was done with a median of 1.2 (0.3-9.3) years.
Of the 1287 INR reports, 505 (39.3%) reports were in the therapeutic range, 496 (38.5%) were below
and 282 (21.91%) were above the therapeutic level. Stable INR was obtained in 33 (42.86%) patients
only. INR level was improved by dose adjustment in 20 (26%), drug modification in two (2.6%), and
dietary adjustment in six (7.8%) patients. Three patients were sensitive and five were resistant to OAC.
Complications were noted in 28 instances; thromboembolic in 16 and haemorrhagic stroke in 12. The
overall complication rate was 16.7 per 100 person-years.

Interpretation & conclusions: It may be concluded that stable therapeutic INR is difficult to maintain
in neurological patients. Optimal modification of diet, drug and dose of oral anticoagulant may help in
stabilization of INR.
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Oral anticoagulation (OAC) is used in neurology sinus thrombosis (CVST)'.Inmany ofthese indications
practice for primary and secondary stroke prevention OAC:s are used lifelong. In CVST, OAC is used for
in atrial fibrillation (AF), prosthetic mechanical valve; six months or longer depending on the aetiology*. Oral
dilated cardiomyopathy (DCMP) and cerebral venous anticoagulants have a narrow therapeutic range with
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risk of bleeding or thromboembolism. Effectiveness
of OAC therapy is monitored by measurement
of prothrombin time, expressed as international
normalized ratio (INR). The frequency of monitoring
depends on the stability of INR and may vary from daily
to three monthly’. In North America, INR monitoring is
indicated four weekly after achieving stabile INR®. In
spite of regular monitoring, good INR control is difficult
to achieve. In a meta-analysis including 47 studies on
patients with AF on OAC, the median percentage of
INR was in target range in 53 per cent (range 34-68%),
below in 26 per cent (rangel10-51%) and above in 17
per cent (range 14-29%) in the retrospective studies’.
In another meta-analysis including 95 studies done
mostly prospectively or in anticoagulation clinic on
patients with AF on OAC, median percentage of INR in
therapeutic range was 56 per cent (range 34.2-70.7%),
below in 26 per cent (range 8.7-51%) and above in 13
per cent (range 6-38.5%)®. Maintaining the INR in the
therapeutic range may be difficult as the effect of OAC
is influenced by food, drug, age, gender and genetic
polymorphism®?.

There are only a few studies evaluating the status
of anticoagulation in neurology patients'®!2. Neurology
patients often are dependent on their relatives for their
treatment and INR study especially in the developing
countries. In the present study, the quality and stability
of INR were evaluated in the neurology patients
receiving OAC as also the influence of modification of
correctable factors on these parameters.

Material & Methods

Consecutive patients on OAC attending to the
neurology service of Sanjay Gandhi Post Graduate
Institute of Medical Sciences, Lucknow, Uttar Pradesh,
India, between March 2011 and February 2013 were
included in the study. The patients who were prescribed
OAC for the first time were prospectively followed
up. The patients who were already on OAC were also
prospectively followed up and their prior data were
retrospectively evaluated. The study was approved
by the Institute Ethics Committee. Informed written
consent was obtained from all the patients or their first
degree relatives.

Those with pregnancy, hepatic and renal failure,
multi-organ dysfunction and those below 18 yr of age
or unwilling to participate in the study were excluded.
A detailed history and clinical examination were done.
The demographic details of the patients including age,

gender, diet, ethnicity and religion were noted. Presence
of anaemia, oedema, petechial haemorrhage, epistaxis,
haematemesis and melena were enquired.Their pulse
rate and rhythm were noted and abnormalities in
cardiac examination were recorded. Neurological
examination included level of consciousness, mental
status, muscle power, tone, tendon reflexes, sensations
and co-ordination. Electrocadiography, Doppler,
echocardiography and MR venography were done as
per clinical indication. The patients were categorized
into rheumatic heart disease (RHD), prosthetic valve,
dilated cardiomyopathy (DCMP), cerebral venous sinus
thrombosis (CVST), deep vein thrombosis (DVT) and
miscellaneous disorders. Adequacy of anticoagulation
was defined by the INR value based on recommended
therapeutic range for different conditions'>!4.

Advice about dietary and drug interaction with
OAC was given at the first visit. On follow up, adequacy
of OAC was defined based on INR value. The starting
dose of nicoumalone was 2 mg/day and the dose was
adjusted based on INR value. The INR was measured
every three days until two consecutive INR values were
in the therapeutic range. Thereafter, INR was repeated
after one week; if INR was in therapeutic range then
repeated monthly. The patient with suboptimal INR
was enquired about diet and OAC dose and compliance.
Any of these factors if found abnormal, was corrected
and INR was repeated after 1-2 wk. If INR was
suboptimal even after correcting these factors, the dose
of OAC was increased by 10-20 per cent. The INR
values in the initial two weeks of OAC treatment and
those after temporary discontinuation of drug due to
surgical procedures or other conditions were excluded.

Nicoumalone was the preferred OAC but those
already on OAC other than this drug were advised to
continue the prescribed drug. Usually INR was done in
our institute laboratory but patients from far off place
were advised to get it done locally. The abnormal report
was varified from our laboratory before modifying the
OAC dose. The anticoagulation status was categorized
into three groups based on the recommended INR value
for the respective disease- optimal (in the therapeutic
range), suboptimal (below the therapeutic range) and
above the therapeutic range. Stable INR was defined
by three consecutive INR values in therapeutic range
at least one month apart without changing dose of oral
anticoagulant. Polypills therapy was defined if the
patient was taking > 4 drugs.
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During the follow up period, complications were
noted and corresponding INR values were recorded.
Total duration of follow up was calculated by adding
follow up of all the patients and complication was
calculated in per 100 person-years.

Statistical analysis: The relationship of anticoagulation
status with demographic and clinical variables was
evaluated using Chi square test for categorical and
independent variables or Mann-Whitney U test
for continuous variables. The factors influencing
the stability of INR were evaluated by univariate
followed by multivariate analysis. The variable was
considered significant if two tailed P value was <0.05.
The statistical tests were done using SPSS 16 version
software (SPSS, Inc., Chicago, USA).

Results

During the study period, 89 patients on OAC
were enrolled. Twelve patients were excluded because
eight patients were lost to follow up, three had follow
up for one month only and one patient stopped OAC
within two months before reaching therapeutic INR
level. The median age of the remaining 77 patients
was 37 (range19-79) years and 46 were males (59.7%).
Forty (51.9%) patients belonged to the rural area, 19
(24.7%) had <8 years of education and 40 (51.9%)
were vegetarians. Fifty one patients were receiving
OAC for secondary prophylaxis of stroke: 28 had
RHD (21 had associated AF), 17 prosthetic valve,
two antiphospholipid antibody (APLA) syndrome and
four had DCMP. Three patients had DVT following
ischaemic stroke (2) and Guillain-Barré syndrome (1)
during hospital stay in the acute phase of illness. The
remaining received OAC for CVST. Nicoumalone was
prescribed in 68 (88.3%) patients and warfarin in the
remaining. Three patients took alcohol occasionally,
three smoked about 5-8 cigarettes/day and seven
chewed tobacco. Two patients had associated diabetes
mellitus, two had hypertension, two had both diabetes
mellitus and hypertension, and one had chronic
obstructive pulmonary disease (COPD).

Forty eight of the 77 patients were followed
up prospectively, 28 had both retrospective and
prospective data, and one had only retrospective data.

Quality of oral anticoagulation: Total 167.9 person-
years follow up was done with a median of 1.17 (range
0.3-9.3 yr). During the follow up, 1287 INR reports
were available, of which 505 (39.3%) were optimal,
496 (38.5%) suboptimal, 286 (22.2%) above the

therapeutic range. Average time between two INR tests
was 1.6 month.

We had 101.2 person-years retrospective follow up
and 666 INR values were obtained from 29 patients
and 239 (35.9%) of these values were optimal. In
66.6 person-years prospective follow up period, 621
INR values were available; of these, 266 (42.8%)
were optimal. In retrospective follow up, the average
interval between two INR tests was 1.8 month and in
the prospective follow up it was 1.3 month.

Stability of INR: Stable INR was noted in 33 of 77
(42.6%) patients only. Three patients had stable INR
with dietary modification, two required lesser dose and
one patient needed higher dose of OAC after dietary
advice. The dose of OAC was adjusted to get stable
INR in 20 patients (increased in 15 and decreased
in 5). The dose of OAC was reduced in one patient
after changing antiepileptic drug from carbamazepine
to sodium valporate and in another after stopping
atorvastatin. There was variable response of oral
anticoagulants requiring variable doses to maintain INR
in therapeutic range. Three patients were sensitive to
oral anticoagulant and needed 1 mg or less nicoumalone
while five were resistant needing more than 5 mg of
nicoumalone for achieving optimal INR value. The
stability of INR was related to the cadrioembolic stroke
(P<0.05), duration of follow up (P<0.001), serum
protein (P<0.001), albumin (P<0.001) and polypills
(P<0.05). The details are summarized in Table L.
The patients with stable INR had significantly fewer
comorbidities [diabetes, hypertension, COPD: 1 versus
10; P<0.05] and number of drugs (<4 drugs: 3 versus
13; P<0.05) compared to those with unstable INR.
Presence of diabetes mellitus, hypertension and COPD
(r=0.28; P=0.01) and polypills (r=0.249; P=0.03) was
significantly correlated with unstable INR. The patients
with arterial stroke although had higher stability but
had more complications (Table II).

Complications: During the study period, 22(28.6.%)
patients developed 28 complications. During a total of
167.9person-years follow up period, 16 thromboembolic
episodes and 12 (10 patients) intracerebral
haemorrhagic occurred. These complications were at
arate of 9.5 and 7.1 per 100 person-years, respectively
with an overall complication rate 16.7 per 100 person-
years. In prospective follow up of 66.8 person-years,
two episodes of thromboembolic stroke and 10
episodes of intracerebral haemorrhage occurred; five
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of which were major. The average complication rate in
prospective follow up was 19.5 per 100 person-years.
During the retrospective 101.1 person-years follow
up, there were 14 episodes of thromboembolic stroke

Table 1. Predictors of stable anticoagulation in the patients
receiving oral anticoagulant (n=77)
Stable INR Unstable INR
(N=33) (N=44)
Mean Mean
Age (yr) 434 +15.1 40.3 £14.8
Cardioembolic stroke 26 (78.8) 24(54.5)
DVT, CVST 7(21.2) 20(45.5)
Total follow up (months) 38.8+34.8 16.7+18.84™"
Body mass index (kg/m?) 23.14£3.5 23.4+3.9
Serum protein (gm/dl) 7.5+0.7 7.0+0.7"
Serum albumin (g/dl) 41+03 3.9+£0.5™
Haemoglobin (g/dl) 127+1.7 124+2.12
Nicoumalone dose (mg/day) 2.7+ 1.0 2.7+ 1.1
Polypill 3 13"
Complications 13 9
CVST, cerebral venous sinus thrombosis; DVT, deep venous
thrombosis; INR, international normalized ratio
Values in parentheses are percentages
P "<0.05, ™"<0.001 compared to stable INR

and two intracerebral haemorrhages with an average
complication rate of 12.9 per 100 person-years.

Discussion

In the present study, 39.3 per cent INR reports
were in the therapeutic range. This was lower than the
reported frequency of 43-72 per cent®'>, Retrospective
studies reported 51 per cent INR in therapeutic range
in US, 58 per cent in Canadian' and 17.8 per cent
in Indian patients'>. In Stroke Prevention in Atrial
Fibrillation II (SPAF II) study, 72 per cent INR values
were in the therapeutic range'®. The poorer quality
of OAC in our study compared to that reported in
prospective studies may be due to less frequent INR
testing. Several studies suggest that adverse events can
be reduced and optimal INR may be maximized by
more frequent INR testing!”?°. The optimal INR can
be achieved in 90 per cent on alternate day monitoring
compared to 50 per cent when monitored monthly®,
In our study, the retrospective data showed inferior
results compared to the prospective. In the literature,
the retrospective studies have shown inferior results
compared to prospective studies and randomized
controlled trials, and this was attributed to regular and
frequent follow up®'®. Therapeutic INR is difficult
to achieve in the first six months®'. The type of OAC
and co-medications may also affect the quality of

Table II. Quality of anticoagulation in the patients with arterial stroke and venous thrombosis receiving oral anticoagulant
Parameter Arterial stroke Venous thrombosis
(N=50) (CVST, DVT) (N=27)
Age (yr) 445+ 143 36.1 +£14.3
Follow up (months) 18.37+24.7 30.8+£30.2
Duration between 2 INR test in months 1.57 1.56
INR number
(i) Therapeutic range 364 (37.7) 141 (44.6)
(ii) Above therapeutic range 237 (24.4) 49 (15.5)
(iii) Below therapeutic range 370 (38.1) 126 (39.9)
Stability of INR
(i) Stable INR 26 (52) 7(25.9)
(ii) Unstable INR 24 (48) 20 (74.1)
(iii) Complications 27 (54) 1 (3.7) (hematuria)™”
Polypills 15 (30) 137"
INR, international normalized ratio; CVST, cerebral venous sinus thrombosis; DVT, deep venous thrombosis
Values in parentheses are percentages
P'<0.05, ""<0.01, ""<0.001 compared to arterial stroke
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anticoagulation. The patients receiving warfarin had 72
per cent INR in the therapeutic range compared to 67
per cent on acenocoumarol*. Majority of our patients
were on nicoumalone and they were followed up for a
variable period of time which might have affected the
results.

Stable INR was obtained in 42.9 per cent patients
which was higher than a previous study®. In our study,
use of multiple drugs and associated co-morbidities
were related to unstable INR which was consistent
with earlier reports***. The level of anticoagulation
is affected not only by comorbid conditions but also
by other innate characteristics®. In our study, dietary
modification resulted in stable INR in six and drug
modification in two patients. Diet plays an important
role in maintaining stability of anticoagulation.
There is great variation in Indian diet with respect
to consumption of non-vegetarian diet and green
vegetables in vegetarian diet. The first generation
antiepileptic and other hepatic enzyme inducing drugs
which have interaction with oral anticoagulants should
be avoided®. In two of our patients, INR values were
stabilized after change in drug.

The overall complication rate in our study was
16.7 per 100 patient-years. In an earlier study, median
rate of major haemorrhage was 2.2 per 100 patients
years and that of thromboembolism was 2.5 per 100
patient years' which were much lower compared to our
results. There are studies showing complications rate
similar and/or higher than ours**%. In a randomized
controlled trial 33 per cent INR was in therapeutic
range, 12 per cent patient years had major bleeding
and 13 per cent had thromboembolic complications?’.
The high incidence of complications may be due to low
quality of oral anticoagulation. In our study, 39.3 per
cent INR was in therapeutic range and only 42.7 per
cent patients had three consecutive INR in therapeutic
range. A study showed that at centres achieving
median time in therapeutic range (TTR) less than 65
per cent, there was no benefit of oral anticoagulation
over dual antiplatelet therapy in preventing vascular
complications®. We also had a proportion of patients
with prosthetic valve (22.1%). These patients require
higher level of anticoagulation (INR 2.5-3.5) which is
more difficult to maintain®. Most of the cardiac patients
on anticoagulants when developed complications
were referred to neurology and inclusion of these
complications as OAC related could be responsible
for higher complication rate in the present study. Drug
response was also variable in our patients to maintain

INR in therapeutic range. The variability in drug
response may have genetic basis which needs further
studies.

Our study was a single centre hospital-based
study on a small sample with heterogeneous follow
up. A large well plan study is needed on stability of
INR in Indian patients and the factors responsible for
variability.

In neurological patients achievement and
maintenance of optimal INR is often difficult. Various
modifiable factors including diet, choice of drugs and
their dosage are important predictors of stability hence
should be carefully adjusted.
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