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A B S T R A C T

Introduction: Early achievement of therapeutic INR leads to shorter hospital stay and lesser cost. Two warfarin
initiation nomograms (10mg nomogram and 5mg nomogram) are widely used but it is not yet clear which one is
better. They have been validated in the West but there are no studies from India. We undertook this study to
compare the efficacy and safety of the 10mg and 5mg nomograms in the Indian population.
Methods: 169 patients were enrolled between august 2014 to July 2016. Patients with venous thromboembolism
or atrial fibrillation secondary to valvular heart disease were included. Patients were allocated to 10mg or 5mg
nomogram as per the policy of the treating unit.
Results: 52% of patients in the 10mg nomogram achieved therapeutic INR by day 5 as compared to only 17% in
the 5mg nomogram (P= 0.022). The median time to achieve therapeutic INR was much shorter in the 10mg
nomogram (5 days vs 14 days, p= 0.018). Two patients in the 10mg group (2.3%) and none in the 5mg group
had INR > 4 but they did not have any bleeding.
Conclusion: The 10mg nomogram achieved therapeutic INR significantly earlier with less INR measurements
and appears safe. Indian patients require higher a dose of warfarin at initiation and maintenance as compared to
other ethnic groups.

1. Introduction

Despite the emergence of non-vitamin K oral anticoagulants
(NOACs) as the choice for many indications, warfarin is still widely
used particularly in resource poor countries. Early achievement of
therapeutic INR is important in patients with venous thromboembo-
lism. It permits shorter hospital stay, shorter heparin course and lower
cost. The need to quickly achieve a therapeutic INR should be balanced
against the risk of over anticoagulation. The dose of warfarin depends
on several factors including age, gender, body weight, vitamin K con-
tent of the diet, concurrent medications and genetic factors. For in-
itiation of warfarin, two nomograms have been published [1,2].
Guidelines do not agree on which one is preferred [3–5]. These two
nomograms have been extensively used in the Western population
[1,6–10], but there are no studies from India. We undertook this study
to compare the 5mg and 10mg warfarin initiation nomograms in the
Indian population.

2. Materials and methods

The study was conducted in the Department of Medicine at
Jawaharlal Institute of Postgraduate Medical Education Research
(JIPMER), a tertiary care hospital in Pondicherry, South India between
August 2014 and July 2016. Patients with deep venous thrombosis and/
or pulmonary embolism or valvular atrial fibrillation were enrolled.
Age < 13 years or> 70 years, body weight< 40 kg, pregnancy, al-
lergy or intolerance to warfarin, concurrent antiplatelet therapy,
baseline INR > 1.4, platelet count < 50,000/μL, creati-
nine≥ 1.5mg/dL, significant liver disease, bleeding diathesis, history
of major bleeding in the past, cerebral venous thrombosis,

haemorrhagic stroke any time in the past, ischaemic stroke within the
last 3months, cardiac failure, concurrent amiodarone therapy were the
exclusion criteria. Significant liver disease was defined as elevated bi-
lirubin, ALT or AST elevated more than twice the upper limit of normal,
ascites or prolonged INR.

Consecutive patients who met the inclusion and exclusion criteria
were enrolled after written informed consent. The patients received
warfarin as per the 5mg nomogram or the 10mg nomogram, de-
pending on the policy of the admitting unit. The Department of
Medicine has 6 units. Each unit admits on a particular weekday and the
case-mix of these units is identical. Some units followed the 5mg no-
mogram, and other units followed the 10mg nomogram (Electronic
supplement A1 and A2). There was no blinding or allocation conceal-
ment. Patients with DVT also received unfractionated heparin or low
molecular weight heparin till discharge or till therapeutic INR was
achieved. Warfarin was given early evening and INR was drawn in the
AM in both the groups. Patients were followed upto1 month.

The primary outcomes were the proportion of patients who
achieve therapeutic INR by day 5 (INR between 2 and 3 was con-
sidered therapeutic) and the proportion of patients who achieve
therapeutic INR by day 8. The secondary outcomes were time taken in
days to achieve first INR in the therapeutic range, major or minor
bleeding and rate of recurrence of thrombosis. Bleeding and recurrent
DVT or PE have been previously defined [11]. Sample size was calcu-
lated to be 80 in each group, to detect a difference of at least 20% in the
proportion of patients achieving therapeutic INR on day 5 (two-way
alpha error of 0.05; 80% power; 10% attrition). Comparison of means
was done with Mann Whitney U test or Student's t-test and comparison
of proportions was done with Chi-square test. Data were analysed using
IBM SPSS software version 21. The time to achievement of therapeutic

https://doi.org/10.1016/j.thromres.2018.12.026
Received 4 September 2018; Received in revised form 28 November 2018; Accepted 31 December 2018

Thrombosis Research 176 (2019) 33–35

Available online 19 January 2019
0049-3848/ © 2019 Elsevier Ltd. All rights reserved.

T

http://www.sciencedirect.com/science/journal/00493848
https://www.elsevier.com/locate/thromres
https://doi.org/10.1016/j.thromres.2018.12.026
https://doi.org/10.1016/j.thromres.2018.12.026
https://doi.org/10.1016/j.thromres.2018.12.026
http://crossmark.crossref.org/dialog/?doi=10.1016/j.thromres.2018.12.026&domain=pdf


INR was compared using Kaplan-Meier survival analysis. The study was
approved by the Institute Ethics Committee (human studies), JIPMER
and was done in accordance with the 1964 Declaration of Helsinki and
its later amendments.

3. Results

176 patients were enrolled. 90 patients followed the 10mg nomo-
gram and 86 patients followed the 5mg nomogram. 3 patients in the
10mg group and 4 patients in the 5mg group did not complete even
5 days of the protocol and they were excluded from analysis (one pa-
tient in each group left against medical advice; 2 patients in the 10mg
group and 3 patients in the 5mg group did not have INR done on ap-
propriate days, but their INR values did not exceed therapeutic range).
The remaining169 patients completed at least 5 days of the protocol
and were included in the analysis (87 in the 10mg group and 82 in the
5mg group).

3.1. Baseline characteristics (Table 1)

Both the groups were comparable with respect to baseline char-
acteristics but the proportion of alcohol users and total leucocyte count
were higher in the 10mg nomogram. In those with provoked DVT, the
underlying causes were similar in both the groups.

3.2. Outcomes

3.2.1. Primary outcomes (Fig. 1)
By day 5, therapeutic INR was achieved in 47 patients (52%) in the

10mg nomogram group but only in 14 patients (17%) in the 5mg
nomogram group (P < 0.001). By day 8, therapeutic INR was achieved
in 68 patients (78%) in the 10mg nomogram group but only in 30
patients (37%) in the 5mg nomogram group (P < 0.001).

3.2.2. Secondary outcomes
Only 2 patients (2.2%) in the 10mg group but 17 patients (21%) in

the 5mg group failed to achieve therapeutic INR even by day 30 of
follow up. Among those who achieved therapeutic INR, the median
time taken was much shorter in the 10mg group: 5 days [IQR 5–8] vs
14 days [7–21], P < 0.001. The mean number of INRs done between
day 9 and day 30 was only 1.2 and 1.1 in the two groups reflecting poor
follow up after discharge. There were no major bleeding or recurrent
DVT/PE episodes during the study period of 30 days in either of the
groups. Two patients in the 10mg group but none in the 5mg group
had INR value>4. None of them had bleeding manifestations. The
median maintenance dose was similar. It was and 7.5 mg [7.5 to 10] in
the 10mg group and 7.5 mg [7.5 to 8.9] in the 5mg group. The range
was 5 to 10 and 5.2 to 10 in the two groups.

4. Discussion

The present study compared two widely used warfarin initiation
nomograms for efficacy, and safety. The proportion of patients who
achieved therapeutic INR on day 5 was much higher in the 10mg group
as compared to the 5mg group. This was true on day 8 as well. In
addition, the median time to achieve therapeutic INR was very much
shorter in the 10mg group. The proportion failing to achieve ther-
apeutic INR even at the end of one month is much lower in the 10mg

Table 1
Baseline characteristics.

Variable Total N=169 (%) 10mg nomogram group (N=87) 5mg nomogram group (N=82) P value

Mean age ± SD 40.8 ± 13.6 42 ± 13.9 40 ± 13.4 0.318
Gender: male n (%) 73 (43.2) 41 (47) 32 (39) 0.288
Mean body weight ± SD 51.1 ± 7.6 51.5 ± 7.3 50.8 ± 7.8 0.548
Smoking n (%) 63 (37.3) 36 (41.4) 27 (33) 0.256
Alcohol use n (%) 49 (29) 32 (36.8) 17 (21) 0.022
Hypertension n (%) 27 (16) 15 (17.2) 12 (14.6) 0.644
Diabetes n (%) 17 (10.1) 7 (8) 10 (12.2) 0.370
Indication for anticoagulation 0.095
Provoked DVT n (%) 47 (27.8) 21 (24.1) 26 (31.7)
Unprovoked DVT n (%) 102 (60.3) 59 (67.8) 43 (52.4)
AF n (%) 20 (11.8) 7 (8) 13 (15.9)

Mean Hb ± SD g/dL 10.5 ± 1.5 10.7 ± 1.6 10.4 ± 1.5 0.231
Mean TLC ± SD 8831 ± 2150.2 9210 ± 2291 8430 ± 1923 0.018
Mean platelets ± SD cells/μL 3.96 ± 4.2 3.5 ± 0.8 4.3 ± 0.60 0.238
Mean urea ± SD mg/dL 22 ± 4.17 22 ± 4.3 21.07 ± 3.92 0.081
Mean creatinine ± SD mg/dL 0.91 ± 0.2 0.8 ± 0.05 0.94 ± 0.20 0.050

The items shown in bold have a p value less than 0.05.

Fig. 1. Proportion of patients achieving therapeutic INR by day 5 and day 8 in 10mg and 5mg warfarin initiation nomograms.
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group. Inadequate follow up after discharge has led to a high proportion
failing to achieve therapeutic INR even at the end of one month and the
long median time to achieve therapeutic INR in the 5mg group. A
nomogram which achieves therapeutic INR quickly is even more im-
portant in the developing countries, given the inadequate follow up.

The proportion achieving therapeutic INR by day 5 in the 10mg
nomogram varied from 56% to 90% in the different studies reported
from the West as compared to only 52% in our study. In the 5mg no-
mogram, the proportion achieving therapeutic INR by day 5 varied
from 46% to 88% as compared to 17% in the present study (see table,
Electronic supplement A3) [1,6–10]. That is, significantly lower pro-
portion of Indian patients achieve therapeutic INR by day 5 in the 5mg
as well as the 10mg nomograms as compared to patients in the Western
studies. The 5mg nomogram particularly is inefficient. This is so, de-
spite the fact that Indian patients are of significantly lower weight. The
mean weight was only 51.2 kg in the present study compared to about
80 kg in the Western studies. This perhaps is due to genetic differences
in warfarin metabolism or to differences in the vitamin K content of the
food, leading to higher warfarin requirements in the Indian patients.
However this needs to be confirmed by further studies. This is the only
study from India on warfarin initiation nomograms.

Our study was not powered to make out any differences in recurrent
thrombosis or bleeding between the two groups. However, the safety
and efficacy of the 10mg nomogram outside of clinical trials have been
evaluated by two studies [9,10].

In our study, the median maintenance dose in both the nomogram
groups was 7.5. Since the number of INRs done after discharge is lim-
ited, it is difficult to draw definite conclusions regarding maintenance
dose. In a study from Malaysia, ethnic Indians required a maintenance
dose of 6.9 mg; patients of Chinese and Malay ethnicity required a
significantly lower dose [12]. The average warfarin maintenance dose
in Caucasians, Chinese and Afro-Carribeans were approximately 4mg,
3mg and 6.7mg respectively, as per previous studies [13,14].

This is the first study on warfarin initiation from India. A very high
proportion of enrolled patients (169 patients out of 176, 96%) com-
pletely followed the nomograms. These are the strengths. Patients were
allocated to the 5mg and 10mg nomograms as per the policy of the
admitting medical unit. This is a major limitation. However, the base-
line characteristics were similar in both the groups except for minor
differences. Another limitation of the study is inadequate follow up
after discharge. However, the primary end points i.e., the proportion
achieving therapeutic INR by day 5 and day 8, are assessed before
discharge and are not affected by inadequate follow up. The secondary
end points such as median time to therapeutic INR depend on proper
follow up. Only 2 patients (2.3%) had INR above 4 in the first 30 days
but both did not have clinical bleeding. The study excluded patients at
high risk of bleeding. So the findings of the study cannot be generalized
to all patients.

The 10mg nomogram may be adopted in Indian patients provided
the exclusion criteria applied in this study are respected, but ensuring
proper follow up is important. Additional randomized trials or at least
registry based studies are warranted to further establish the safety.
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