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We read with great interest the article by Tyson 
and colleagues entitled ‘Identification of clinical 
factors predicting warfarin sensitivity after cardiac 
surgery.’1 The study contains valuable tips. 
Detecting factors influencing the control of the 
international normalized ratio (INR) in patients 
undergoing these surgeries can help to identify 
patients who are at greater risk and need more 
attention. The importance is especially due to the 
previous findings which showed that variation in 
INR following heart valve replacement surgery 
can affect mortality independently.2

The authors measured warfarin dose index (WDI) 
as a marker of warfarin sensitivity by dividing the 
patient’s INR at the 4th day following initiation of 
warfarin loading to mean dose over the preceding 
3 days. The authors pointed the significant role of 
left ventricular ejection fraction (LVEF) and 
cross-clamp time during surgery with log of WDI 
in linear regression model.

Due to the importance of the issue and the 
remarkable findings of the study, we think that 
several points regarding the methodology of the 
study might worth to be mentioned. The study 
design was mentioned as a retrospective cohort. 
However, in the method section it was described 
that ‘participants were given a patient informa-
tion sheet prior to surgery.’ Additionally, patients 
were included if they could consent. These 
descriptions regarding patient inclusion seems to 
be inconsistent with a retrospective design since 
the total process of data collection was through-
out the hospital stay.

Patients included in the study were warfarin 
recipients following cardiothoracic surgery and 
their sensitivity to warfarin was studied. However, 
there are many underlying conditions in patients 
treated with warfarin, which can increase the sen-
sitivity to warfarin, many of which were not con-
sidered among the inclusion or inclusion criteria 

of the study. One of these factors is hypoalbu-
minemia.2 Regarding the albumin serum level, it 
was only mentioned in the abstract section that 
the serum albumin concentrations ‘were collected 
from consenting patients.’ However, neither in 
the method nor the result section was this issue 
elaborated.

Additionally, in patients with renal insufficiency, 
decreased activity of cytochrome (CYP)2C9, can 
increase the sensitivity to warfarin. Moreover, 
changes in protein binding and volume of distri-
bution of drugs as well as the slower carboxyla-
tion of coagulation factors can lead to changes in 
INR in these patients.3 However, the kidney func-
tion of patients do not seem to be considered. 
Additionally, it was previously shown that changes 
in thyroid function with several mechanisms can 
alter the response to warfarin. In uncontrolled 
hyperthyroid patients, the clearance of the vita-
min K-dependent coagulation factor is increased. 
Conversely, in patients with hypothyroidism, 
decrease in the catabolism of coagulation factors 
subsequently lead to the decrease in the effect of 
warfarin and decrease the INR.3

Other conditions such as malnutrition and 
reduced dietary intake as well as chronic diarrhea 
have been proposed to influence the sensitivity to 
warfarin.4 So, it seems that these conditions could 
be mentioned among the limitations of the cur-
rent study.

Drug interactions are another considerable issue 
in patients receiving warfarin that can affect the 
control of INR. The authors noted that ‘concur-
rent medication prescribed’ and ‘medication his-
tory’ were both documented during the study. 
However, the report regarding the interacting 
medications only mentioned amiodarone and 
omeprazole. It is not clearly mentioned that how 
antibiotic prophylaxis before surgery, which can 
increase the response to warfarin, was considered. 
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Additionally, amiodarone which was used by 
some of the patients in the study can inhibit the 
metabolism of warfarin by inhibiting CYP2C9 
and CYP1A2.5 The intensity and severity of this 
interaction is dose-dependent and the maximum 
effect on the metabolism of warfarin occurs sev-
eral weeks after the initiation of amiodarone.5,6 In 
addition, owing to the long half-life, the effects 
may persist for several weeks following the medi-
cation discontinuation. The authors pointed that 
receiving amiodarone during the postoperative 
period significantly affected log WDI in the bivar-
iate correlation but not in the linear regression. 
Presenting the data regarding the time of initia-
tion of amiodarone as well as the medicine dosage 
could add more informative data in this regard.

Previous studies have shown a direct correlation 
between weight or body mass index (BMI) of 
patients with the dose of warfarin. It was shown 
that with each unit increase in BMI, the weekly 
needed dose of warfarin increased by 0.69 mg.7 
In addition, in obese patients, the initial response 
to warfarin is reduced.8 The role of weight seems 
to be an important variable since some investiga-
tors have even adjusted the WDI by dividing it to 
weight in the formula.9 In the present study, the 
researchers found that patients ‘weight did not 
have a significant correlation with log WDI.’ 
However, this finding should be interpreted cau-
tiously, since the mean weight of patients in this 
study was 81 ± 19.4 kg. Presenting the data of 
patient BMIs could help the readers to judge 
more precisely the role of obesity.

Another point is about the role of time elapsed 
following the surgery. It was proposed that warfa-
rin sensitivity declines over time and the initial 
hospitalization carry a higher risk.2 In this regard 
it seems that there was a variation between the 
included patients in the study: initiation of warfa-
rin postoperatively was even postponed to the 
18th day following surgery. This delayed onset of 
medication hypothetically may influence the role 
of cross-clamp time in warfarin sensitivity. The 
current literature does not provide data on this 
issue. However, if it was clear regarding in how 
many patients warfarin initiation was delayed and 
how their INR control was affected, valuable data 
could be generated. It seems that more restricted 
criteria could make the patient population more 
homogeneous.

Funding
This research received no specific grant from any 
funding agency in the public, commercial, or not-
for-profit sectors.

Conflict of interest statement
The authors declare that there is no conflict of 
interest.

ORCID iD
Keyhan Mohammadi  https://orcid.org/0000-00 
02-7699-8538

References
1.		 Tyson K, Hutchinson N, Williams S, et al. 

Identification of clinical factors predicting 
warfarin sensitivity after cardiac surgery. Ther Adv 
Drug Saf 2018; 9: 415–424.

2.		 Olson LM, Nei AM, Joyce DL, et al. Comparison 
of warfarin requirements in post-cardiac surgery 
patients: valve replacement versus non-valve 
replacement. Am J Cardiovasc Drugs 2018; 18: 
223–229.

3.		 Self TH, Owens RE, Sakaan SA, et al. Effect of 
diseases on response to vitamin K antagonists. 
Curr Med Res Opin 2016; 32: 613–620.

4.		 White PJ. Patient factors that influence warfarin 
dose response. J Pharm Pract 2010; 23: 194–204.

5.		 Sanoski CA and Bauman JL. Clinical 
observations with the amiodarone/warfarin 
interaction: dosing relationships with long-term 
therapy. Chest 2002; 121: 19–23.

6.		 Edwin SB, Jennings DL and Kalus JS. An 
evaluation of the early pharmacodynamic response 
after simultaneous initiation of warfarin and 
amiodarone. J Clin Pharmacol 2010; 50: 693–698.

7.		 Mueller JA, Patel T, Halawa A, et al. Warfarin 
dosing and body mass index. Ann Pharmacother 
2014; 48: 584–588.

8.		 Ogunsua AA, Touray S, Lui JK, et al. Body mass 
index predicts major bleeding risks in patients 
on warfarin. J Thromb Thrombolysis 2015; 40: 
494–498.

9.		 Angaran DM, Dias VC, Arom KV, et al. 
The influence of prophylactic antibiotics on 
the warfarin anticoagulation response in the 
postoperative prosthetic cardiac valve patient. 
Cefamandole versus vancomycin. Ann Surg 1984; 
199: 107–111.

Visit SAGE journals online 
journals.sagepub.com/
home/taw

SAGE journals


