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Abstract

Background: The impact of psychiatric disorders on International Normalized Ratio (INR) control and adverse events
for patients receiving warfarin has not been fully elucidated. Objective: To determine the effect of depressive and other
psychiatric disorders on anticoagulation control in a pharmacist-managed anticoagulation clinic. Methods: A retrospective
chart review evaluated outcomes of patients with no history of psychiatric disorders and compare it with that of patients
with either a history of depression or any form of psychiatric disorder. Data was obtained from patient medical records
over a 24-month period. The primary outcome was a comparison of time in therapeutic range, calculated using 3 separate
methods (percentage of INRs in therapeutic range, a modified Rosendaal’s linear interpolation, and mean INR in goal).
Results: A total of |51 patients met the inclusion criteria (control = 79, psychiatric disorders = 72 patients). Control
patients had a significantly greater proportion of INRs in the goal range compared with either the depression or psychiatric
disorders groups (control, 55.7%; depression, 43.5%; psychiatric, 45.8%). Utilizing the Rosendaal’s method, patients with
psychiatric disorders were in the goal range significantly less often than those in the control group (53.0% vs 61.3%). No
differences were seen when adjusting for multiple comparisons or when comparing the control and depression groups
(54.5% vs 61.3%). There was no difference between the groups when comparing percentages of patients with a mean
INR in their goal range. Conclusions: Patients with psychiatric disorders who take warfarin may spend less time in the
therapeutic range.
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To maximize treatment outcomes, patients receiving warfa-
rin therapy must maintain the intensity of their anticoagula-
tion in a narrow therapeutic range. Deviations outside this
range increase the risk of either thromboembolic or hemor-
rhagic complications.' Time in therapeutic range (TTR) is
used as a correlate for the quality of anticoagulation control
and has been shown to predict both thromboembolic and
hemorrhagic events.' Despite more than 50 years of clinical
use and subsequent related research, most patients are out
of their optimal therapeutic range a third of the time, with
both system- and patient-specific factors having been iden-
tified as having an influence on TTR.?

Patients in whom chronic warfarin therapy is indicated
often have multiple chronic medical conditions (eg, atrial
fibrillation, hypertension, heart disease, and stroke), which

have been shown to increase the risk of developing depres-
sive disorders.”” For example, major depression occurs in
approximately 1 in 5 patients hospitalized for acute myo-
cardial infarction.® In addition, patients with severe mental
illness (bipolar disorder, schizophrenia, etc) have an ele-
vated risk for cardiovascular mortality.” The reasons for this
increased risk are multifaceted and involve interactions
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between physiological, behavioral,
domains."

Patients with depression or other forms of psychiatric
disorders often struggle with adherence and may self-
discontinue medications without consulting their health
care providers."' " To our knowledge only 1 study to date
has specifically addressed the use of warfarin in patients
with any form of psychiatric disorder.'” This relatively
small study (n = 62) of patients who had recently undergone
aortic valve replacement showed that patients with depres-
sion had statistically significantly lower rates of adherence
to scheduled clinic appointments and prescribed drug ther-
apy. There were several limitations to this study, including
its relatively small sample size and poor external validity
because it only included patients who had recently under-
gone heart valve replacement surgery. Because of the pau-
city of generalizable data in this patient population, we
chose to further examine these relationships. The purpose
of our study is to examine the effects of depression and/or
other psychiatric disorders on anticoagulation control in a
pharmacist-managed clinic setting, where patients receive
anticoagulation for a variety of indications. We hypothesize
that patients with a history of depression or other psychiat-
ric disorders have decreased anticoagulation control and
thus are at higher risk for complications.

and psychosocial

Methods

All anticoagulation clinic records of adult patients (19 years
or older) receiving warfarin therapy who were referred to
the pharmacist-managed anticoagulation clinics at
Broadlawns Medical Center in Des Moines, Iowa, over a
24-month period (ending September 1, 2009) were retro-
spectively reviewed. Records were excluded if patients did
not have at least 2 INR measurements during the study
period or were referred but not managed by the clinic (eg,
did not present to the clinic following referral). Records
were screened via the electronic medical record
(MEDITECH, Circle Westwood, MA) for the diagnosis of
depression or other psychiatric disorders using both ICD-
9-CM codes and through confirmatory documentation in
the medical record. A diagnosis of depression included
diagnostic codes of 296.2 to 296.3, 296.5 to 296.6, 298.0,
300.4, 308.0, 309.0 to 309.1, 309.4, and 311 (see Table 1).
Psychiatric disorders excluded from the control group
include any ICD-9-CM diagnostic code from 290 to 319,
with the exception of tobacco use disorder (305.1).

Data elements extracted from the medical record for each
patient included basic demographic information, indication
for anticoagulation, INR goal range, planned duration of
therapy, documentation of a diagnosis of depression or any
form of psychiatric disorders, use of psychiatric medications
prescribed, duration of warfarin use prior to study period,
documentation of thromboembolic or bleeding events, and

Table 1. ICD-9 Codes Indicating Diagnosis of Depression.

ICD-9 Code Description

296.2 Major depressive disorder, single episode

296.3 Major depressive disorder, recurrent episode

296.5 Bipolar | disorder, most recent episode (or
current) depressed

296.6 Bipolar | disorder, most recent episode (or
current) mixed

298.0 Depressive type psychosis

300.4 Dysthymic disorder

308.0 Predominant disturbance of emotions

309.0 Adjustment disorder with depressed mood

309.1 Prolonged depressive reaction

309.4 Adjustment disorder with mixed disturbance of
emotions and conduct

311 Depressive disorder, not elsewhere classified

all INR values over the study period. Bleeding events were
defined as “major” or “minor.” Major bleeds were defined by
the investigators as those events that required hospitalization,
transfusion, or surgical intervention. Any other bleeding
event reported to the clinic pharmacists or hospital staff was
considered minor.

Statistical Analysis

The primary outcome measure was TTR, which was calcu-
lated using 3 methods. Three methods were chosen because
each method has its own limitations and strengths, and
reporting multiple outcome measures provides a more
robust assessment of anticoagulation control.'®"” In addi-
tion, using 3 methods may allow for greater external com-
parison. The 3 methods that we chose included the
proportion of INRs in goal range, a modified Rosendaal’s
linear interpolation, and the percentage of patients with a
mean INR (ZINR/Total number of INRs) in their goal
range. Because the Rosendaal method assumes a straight
line between 2 consecutive INRs it may under- or overesti-
mate TTR when large gaps of time occur between INR mea-
surements.!® Thus, for our analysis, we modified the
Rosendaal method for patients who had a time gap of
greater than 60 days between any 2 INR measurements.
These patients were considered to have “inconsistent” vis-
its. Patients who had inconsistent visits had their blocks of
uninterrupted INR visits (those that did not include 60 days
between any 2 INRs) calculated separately and then weight
averaged based on the proportion of total days in each
block.

When calculating TTR, INRs measured during the first
30 days of therapy were excluded to account for the initial
time it typically takes to find a consistent maintenance dose
for most patients. Additionally, we excluded INRs that
occurred around known planned interruptions (for
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Patients Referred
to Clinic (n=203)

Excluded (n=52)
-No eligible INRs during study
period (n = 22)
-Only one eligible INR during
study period (n = 19)

Included in Chart
Review (n=151)

-Followed by clinic for <1
month (n=11)
Psychiatric
Disorders Group
(n=72)
Depressive No History of
Disorders Group Depressive
(n=45) Disorders (n=27)
Depressive Depressive +
Disorders Only Other Psychiatric
(n=14) Disorders (n=31)

Figure |. Study inclusion process.

procedures, etc) and other periods where discontinuation
was intentional through 14 days after the day warfarin was
restarted. We also excluded INRs taken during hospitaliza-
tions and up to 14 days after, if warfarin was held during
hospitalization.

Continuous variables were analyzed using the Student ¢
test. Nominal data were analyzed using the ¥* or Fisher’s
exact test where appropriate. For the primary TTR out-
comes, P values were adjusted using the Bonferroni method
for multiple comparisons as well as presented as unadjusted.
All TTR calculations were performed using a Microsoft
Excel database, except Rosendaal’s method. Rosendaal’s
method was carried out with the assistance of the online
anticoagulation Web site ClotFree (www.clotfree.com).
Statistical analyses were performed using Minitab, version
16 (Minitab Inc, State College, Pennsylvania) and Excel,
version 14 (Microsoft Office 2010, Microsoft Corp,
Redmond, WA). The study protocol was approved by the
institutional review board at Drake University.

Results

Over the index period, a total of 203 patients were referred to
the pharmacist-managed anticoagulation clinic. Of these, 151
patients met the inclusion criteria, and 52 patients were
excluded for a variety of reasons (see Figure 1). We included
79 patients (52.3%) in the control group because they carried
no depressive or other psychiatric disorders (other than
tobacco abuse). Among the rest, 72 patients (47.7%) had
been diagnosed with at least 1 depressive or psychiatric dis-
order, and 45 patients (29.8%) had a depression diagnosis, of

whom only 14 had a depression diagnosis with no additional
psychiatric diagnoses. Overall, 3139 INRs were evaluated,
and the total treatment time considered was 145 patient-
years. The majority of patients were male (62.5%) and
Caucasian (85.4%), with a mean age of 51.6 years. Patient
characteristics were similar between groups (see Table 2);
however, there was a larger proportion of black patients in the
control group (16.5%) than in the group with psychiatric dis-
orders (5.5%, P =.041). Indications for anticoagulation ther-
apy included atrial fibrillation (31.1%), prior venous
thromboembolic events (VTEs; 39.7%), mechanical valve
replacement (9.3%), or other reasons (including embolic
stroke, left ventricular thrombus, VTE prophylaxis, and arte-
rial embolism; 28.5%). Also, 13 patients (8.6%) had multiple
indications for anticoagulation therapy. Patients in the depres-
sive (P = .004) and psychiatric disorder (P = .003) groups
were significantly more likely to have a history of VTE than
the control group. Most patients (73.6%) were prescribed
long-term therapy, and nearly half (49.5%) had their therapy
initiated during the study period. Complete demographic
details can be found in Table 2.

Antidepressant use was common among those with
depression and those with psychiatric disorders (86.7% and
65.3%, respectively) and relatively rare within the control
group (6.3%). Similar patterns could be seen with other
psychiatric medications (see Table 2). More than half of the
patients in the groups with depression and psychiatric disor-
ders were taking psychiatric medications (57.8% and
55.6%, respectively), whereas only 5.1% of the control
group took any form of psychiatric medications other than
antidepressants. Diagnoses of the psychiatric disorders
group can be found in Table 3.

Overall, 51.2% of the INRs taken were in the goal range.
This increased to 66.9% when considering a variance of
+0.2 INR units. Using the modified Rosendaal’s linear
interpolation, patients were in their goal range 57.4% of the
time (147 calculable patient cases), and 84.1% of the
patients had a mean INR within their goal range. The most
common adverse event was minor

bleeding (reported by 38.4% of patients); 10 experienced
a major bleeding event (n = 12; 8.3% per patient-year), and
7 experienced an embolic event (n = 7; 4.6% per patient-
year). Because of a low number of major bleeds and embolic
events, we chose to analyze all INR values that were
reported as “critical” (defined at our institution as any INR
value equal to or greater than 5.0) or “significantly low”
(defined as any INR value equal to or less than 0.5 units
below goal range). It was found that 27 patients (17.9%)
experienced a critical INR during their therapy (78 events
of 3139 evaluated INRs), and 99 patients (65.6%) experi-
enced a significantly low INR (346 events of 3139 evalu-
ated INRs).

When evaluating our primary outcome, both unadjusted
and adjusted comparisons were made. The Bonferroni
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Table 2. Demographics.”.

Psychiatric Depressive

Disorders Disorders Controls Overall
Total number of patients 72 45 79 151
Mean age (range) 50.2 (24-77) 49.5 (24-77) 52.9 (23-78) 51.6 (23-78)
Male gender 58.3% (42) 46.7% (21) 65.8% (52) 62.3% (94)

Ethnicity
Caucasian 90.3% (65)
Black 5.5% (4)°
Other 4.2% (3)
Indication
VTE 52.8% (38)°
AF 26.4% (19)
MV 5.6% (4)
Other 27.8% (20)
Multiple 11.1% (8)

Planned lifelong duration®
Initiation of anticoagulation®

73.0% (46/63)

During study 50% (30/60)
<3 Months before 10% (6/60)
>3 Months before 40% (24/60)
Mean number of days followed by 301 (15-720)
clinic (range)
Mean number of INRs per 30 days 2.344°

93.3% (42)
45% (2)
2.2% (1)

55.6% (25)°
22.2% (10)
8.9% (4)
24.4% (11)
11.1% (5)
69.0% (29/42)

44.7% (17/38)
5.3% (2/38)

50% (19/38)

278.4 (15-720)

81.0% (64)
16.5% (13)
2.5% (2)

27.8% (22)
35.4% (28)
12.7% (10)
29.1% (23)
6.3% (5)
74.0% (57/77)

49.1% (28/57)
10.5% (6/57)
40.4% (23/57)

395.6 (6-728)

85.4% (129)
11.3% (17)
3.3% (5)

39.7% (60)
31.1% (47)

9.3% (14)
28.5% (43)

8.6% (13)
73.6% (103/140)

49.5% (58/117)
10.3% (12/117)
40.2% (47/117)

350.5 (6-728)

62.5% (45)°
80.6% (58)°

Depression diagnoses
Nondepressive psychiatric diagnoses

Depression medication 65.3% (47)°
SSRI 44.4% (32)
SNRI 15.3% (11)
TCA 6.9% (5)
Other 36.1% (26)

Other psychiatric medication 55.6% (40)°
BZD 36.1% (26)
SGA 23.6% (17)
Mood stabilizers 8.3% (6)
Stimulants 2.8% (2)
FGA 1.4% (1)
Others 11.1% (8)
Other hypnotics 4.2% (3)

2.299 1.964 2.109
100% (45)° — 29.8% (45)
68.9% (31)° — 38.4% (58)
86.7% (39)° 6.3% (5) 34.4% (52)
62.2% (28) 2.5% (2) 22.5% (34)
24.4% (11) 2.5% (2) 8.6% (13)
6.7% (3) — 3.3% (5)
36.1% (26) 2.5% (2) 18.5% (28)
57.8% (26)° 5.1% (4) 29.1% (44)
35.6% (16) 5.1% (4) 19.9% (30)
28.9% (13) — 11.3% (17)
11.1% (5) — 4% (6)
4.4% (2) — 1.3% (2)
— — 0.7% (1)
11.1% (5) — 5.3% (8)
4.4% (2) — 2% (3)

Abbreviations: VTE, venous thromboembolism; AF, atrial fibrillation; MV, mechanical heart valve; SSRI, selective serotonin reuptake inhibitor; SNRI,
serotonin norepinephrine reuptake inhibitor; TCA, tricyclic antidepressant; BZD, benzodiazepine; SGA, second-generation antipsychotic; FGA, first-

generation antipsychotic.

*Reported as percentage (n) other than where noted.
®P < .05 versus control.

“Proportion where it was possible to determine.

method was utilized to adjust the P value outcomes for mul-
tiple comparisons. Control patients had a significantly
greater proportion of INRs in the goal range compared with
either the depression or psychiatric disorders groups (con-
trols, 55.7% vs depression, 43.5%, adjusted and unadjusted
P < .001; vs psychiatric disorders, 45.8%, adjusted and
unadjusted P < .001). Utilizing the modified Rosendaal’s
linear interpolation, patients with psychiatric disorders

were in the goal range significantly less often than the con-
trol group (53.0% vs 61.3%, respectively, unadjusted P =
.034); however, this difference was not statistically signifi-
cant when adjusting for multiple comparisons (P = .06).
There was also no difference when comparing the control
and depression groups (54.5% vs 61.3%, respectively,
adjusted P = .24, unadjusted P = .121). There was no differ-
ence between the groups when evaluating the percentage of
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Table 3. Diagnoses in the Psychiatric Disorders Group.”.

No History of Depressive + Other
Depressive Disorders Psychiatric Disorders Depressive Disorders
Diagnosis (n=27) (n=31) Only (n = 14) Total (n =72)
Depression — 100% (31) 100% (14) 62.5% (45)
Anxiety 44.4% (12) 58.1% (18) — 41.7% (30)
Substance use disorders 48.1% (13) 45.2% (14) — 37.5% (27)
Bipolar disorder 11.1% (3) 38.7% (12) — 20.8% (15)
Mood disorders 3.7% (1) 22.6% (7) — 11.1% (8)
Other 3.7% (1) 19.4% (6) — 9.7% (7)
Psychosis (not otherwise 3.7% (1) 12.9% (4) — 6.9% (5)
specified)
Insomnia/Sleep disorders 7.4% (2) 6.5% (2) — 5.6% (4)
Personality disorders 3.7% (1) 9.7% (3) — 5.6% (4)
Posttraumatic stress 3.7% (1) 9.7% (3) — 5.6% (4)
disorder
Schizoaffective disorder 0% (0) 12.9% (4) — 5.6% (4)
Schizophrenia 7.4% (2) 3.2% (1) — 4.2% (3)
Sexual disorders 11.1% (3) 0% (0) — 4.2% (3)
Mental retardation 3.7% (1) 3.2% (1) — 2.8% (2)
*Reported as percentage (n).
Table 4. Anticoagulation Control.”.
Adjusted®  Unadjusted Adjusted® Unadjusted
Psychiatric P Value (vs P Value (vs Depressive P Value (vs P Value (vs Control
Disorders (n=72)  Control)  Control) Disorders (n =45) Control)  Control) (n=79)

Proportion of INRs in ~ 45.8% (0-100) <.001 <.001 43.5% (0-100) <.001 <.001 55.7% (0-100)

goal (range)
Modified Rosendaal’s  53.0% (1.35-100) Of .068 .034 54.5% (18.06-100) 242 121 61.3% (0-100) Of

(range) 69 calculated Of 44 calculated 78 calculated
Proportion with a 83.3% (60) 1.000 .827 86.7% (39) 1.000 1.000 84.8% (67)

mean INR in goal
Critical INRs* 3.39% (48/1416) — .003 4.20% (35/834) — <.001 1.74% (30/1723)
Low INR? 13.28% (188/1416) — <.001 16.19% (135/834) — <.001  9.17% (158/1723)

*Reported as percentage (n) other than where noted.

®Adjusted using the Bonferroni method for multiple comparisons.
“Defined at our institution as any INR value >5.0.

9Defined as any INR value <0.5 units below the goal range.

patients with a mean INR in their goal range. Patients in the
depressive and psychiatric disorders groups experienced
more critically high (P < .001 and P = .003, respectively)
and significantly low (P < .001 for both) INR values than
those in the control group. Further details on the compari-
son of anticoagulation control can be found in Table 4.
When evaluating clinically significant events, there were
no differences in embolic events (P = 1.00 for both psychi-
atric and depressive vs control) or major bleeds (P = .332,
psychiatric vs control; P = .256, depressive vs control).
Minor bleeds were reported by more patients with psychiat-
ric disorders than those in the control group (P =.006). This
difference was not statistically significant when comparing

the group with depressive disorders and the control group
(P = .133). Further details can be found in Table 5.

Discussion

Our overall TTR findings are consistent with the experience
of other coordinated anticoagulation clinics.>'* For exam-
ple, in a retrospective review of 12 897 INRs, Wittkowsky
and Devine'" found that 51.5% of their INRs were in the
therapeutic range, and this increased to 66.1% when the
range was expanded by 0.2 INR units." In our clinic, using
a similar measure, our patients had 51.2% of their INRs in
the therapeutic range, and this increased to 66.9% when the
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Table 5. Clinical End Points.®.

Disorders (n = 45)

P Value
(vs Control)

Depressive
Control (n =79)

Psychiatric P Value
Disorders (n = 72) (vs Control)
Minor bleeds 59.7% (43), 76 Events .006
Major bleeds 4.2% (3), 3 Events 332

Embolic events 4.2% (3), 3 Events 1.000

51.1% (23), 61 Events .133 36.7% (29), 59 Events
2.2% (1), | Event 256 8.9% (7), 9 Events
4.4% (2), 2 Events 1.000 5.1% (4), 4 Events

*Reported as percentage (n).

range was expanded by 0.2 INR units. Because the clinic in
this study was in a public safety-net hospital, the socioeco-
nomic and patient disease state mix may be very different
from that in other clinic settings.

It is well documented that patients with depression and
other psychiatric conditions have difficulty with adherence
to prescribed medication regimens.”** Patients taking war-
farin must maintain not only the prescribed dose of medica-
tion but be consistently adherent with other directions
specific to warfarin (eg, dietary instructions and follow-up
monitoring visits). Therefore, it is not surprising that these
patients may struggle with a medication regimen whose
successful use is highly dependent on strict adherence.
There are, however, multiple factors beyond dosage and
visit persistence that may play a role in anticoagulation con-
trol for patients with psychiatric disorders. For instance,
alcohol abuse and illicit substance use may be more com-
mon among patients with schizophrenia and may be a
comorbidity among people with depression.***’ In addition,
patients with depression may have appetite disturbances as
a symptom of their condition. Variations in vitamin K intake
because of inconsistent eating patterns would further con-
tribute to INR instability. It is also likely that patients with
psychiatric disorders may experience issues with polyphar-
macy and, thus, would be more likely to experience drug
interactions with warfarin, especially because numerous
psychiatric medications have been associated with increases
and decreases in the INR.***’

In our study, we found that patients with psychiatric dis-
orders have lower TTRs compared with those without. In
our unadjusted analysis, this result was demonstrated with 2
of the 3 methods (percentage INRs in range and modified
Rosendaal’s linear interpolation) used to calculate TTR.
When using a conservative statistical adjustment for multi-
ple comparisons, only 1 of these (percentage INRs in range)
remained significant; however, this adjustment may also
increase the risk of a type II error.

When comparing TTR using mean INR, we found no
difference between the groups. There may have been no dif-
ference using mean INR because patients experiencing
multiple subtherapeutic and supratherapeutic values may
still have a mean value within their goal range. Thus, utiliz-
ing the percentage of patients with a mean INR within goal
range may not be the most sensitive marker of INR control.

It is possible that INR sample variability explains this effect
and is consistent with our finding that patients with a his-
tory of psychiatric disorders also had significantly more
critically elevated and significantly low INR values (see
Table 4). For example, only 9% (7/79) of control patients
experienced a critical INR compared with nearly 28%
(20/72) in the group with psychiatric conditions. This effect
may be explained by increased psychosocial instabilities
and associated behaviors, including concomitant alcohol
misuse, episodic medication adherence, variable diets, sub-
stance abuse, and even drug interactions with an ever-
changing medication profile. Interestingly, patients with a
history of depression had a statistically lower TTR than
controls when considering the proportion of INRs in range
but not with the modified Rosendaal’s linear interpolation.
Although the modified Rosendaal’s was numerically lower
than that of controls, it is likely that there were not enough
patients in the depression group to show a statistical
difference.

In addition, the number of individuals reporting minor
bleeds in this study was higher in the group with psychiatric
condition compared with the control group. The potential
reasons for this difference are numerous, but one possibility
may be attributed to the fact that some antidepressants, par-
ticularly selective serotonin reuptake inhibitors and selective
serotonin and norepinephrine reuptake inhibitors, may
increase bleeding risk regardless of anticoagulation con-
trol.™®* For instance, 1 study found an increased risk of non-
gastrointestinal bleeding (odds ratio = 1.7; 95% confidence
interval = 1.1-2.5) in patients taking concurrent coumarins
and serotonergic agents.”” Although our study did not have
enough event numbers to detect this level of difference,
patients maintained on warfarin and receiving pharmacother-
apy for psychiatric disorders may still be vulnerable to these
adverse events beyond nuisance bleeding.

A previous study by El-Gatit et al' analyzed the relation-
ship between depression (excluding those with known major
psychiatric disorders) and nonadherence to anticoagulant
therapy after valve replacement.” This 9-week prospective
study enrolled 62 study participants, all of whom had under-
gone aortic valve replacement therapy within 18 months of
study entry. El-Gatit et al showed both a greater percentage of
adherent days using a microprocessor installed in the cap
of the pill bottles (depression, 86.2%, vs control, 97.0%;
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P <.0001) and percentage of appointments attended in those
who did not meet the diagnostic criteria for depression
(depressed, 53.1%, vs control, 96.7%; P < .0001). However,
this study does provide a proof of concept that medication
and appointment adherence may be reduced in patients on
warfarin who have a diagnosis of depression.

In contrast, our study included all patients who were
referred to our clinic of whom only 9.3% had undergone
valve replacement. In addition, we included patients with
all forms of psychiatric disorders in our study population.
Interestingly, the participants indicating depressive symp-
toms in the study by El-Gatit et al'> were not prescribed
antidepressants. In our population, a majority of depressed
patients (86.7%) and those with psychiatric disorders
(65.3%) used antidepressant medications. These differences
demonstrate the limitation of the external validity of the
El-Gatit study, and we believe that our study may be more
representative of practice in the United States.

Our study is certainly not without some limitations. First
and foremost, it is of retrospective design. In a prospective
design, inconsistencies in monitoring could be better con-
trolled to decrease the chance of confounding the results.
For example, in our study, patients with psychiatric disor-
ders were seen more frequently than those in the control
group (2.34 vs 1.96 INRs per 30 days, P =.04). It is possible
that the pharmacists in this clinic attempted to follow these
patients more closely to minimize this instability, thus mak-
ing it more difficult to show differences in TTR. Second,
our sample size limits our ability to detect statistical differ-
ences in clinical outcomes; thus, we relied on the surrogate
marker of TTR to test our hypothesis. In addition, when uti-
lizing the Bonferroni adjustment, the modified Rosendaal
method was no longer statistically significant. We feel that
this comparison would have likely been significantly differ-
ent if more patients could have been included in our sample.
Third, this study did not determine adherence (to clinic vis-
its or medications) or severity of psychiatric disease during
the defined study period. In a retrospective study, adherence
and psychiatric disease fluctuation are very difficult to
objectively assess given the limitations of documentation.
Fluctuation in psychiatric disease severity may indirectly
affect one’s ability to attend anticoagulation appointments
and to remain on prescribed warfarin regimens. Fourth, a
small number of participants in the control group were pre-
scribed antidepressants and benzodiazepines. It is certainly
possible that some, if not all, were taking these medications
for nonpsychiatric purposes (eg, neuropathic pain); how-
ever, this could also represent a bias in endogeneity. Fifth,
the study investigators did not track other nonpsychiatric
disease states and medications that may have greatly
affected INR levels (such as antibiotics) because it was
assumed that the incidence between the groups would be
similar. To minimize these limitations, we attempted to
strengthen our retrospective design in several ways. All

psychiatric diagnostic codes were verified with other medi-
cal documentation, and time frames of known instability
(eg, hospitalization, first month of therapy, and planned
procedures) were removed to isolate the chronic anticoagu-
lation control measure of these patients. As mentioned pre-
viously, we modified Rosendaal’s linear interpolation to
reduce the potential bias from prolonged absences in clinic
visits. Finally, because patients with depression often have
multiple concomitant psychiatric disorders, we feel that
including these patients expands the external validity of our
sample.

Moving forward, health care providers who manage
anticoagulation of patients with psychiatric and depressive
disorders should consider utilizing evidence-based tech-
niques outlined by Bucci et al.*® The authors of this article
emphasize educating patients regarding adherence, moti-
vating them to follow their prescribed treatment regimens,
and reinforcing the importance of taking medications as
prescribed at each patient encounter. The authors also sug-
gest improving communication strategies with our patients,
simplifying their treatment regimen, anticipating barriers to
medication adherence, providing oral and written instruc-
tions, suggesting the use of medication reminders, tailoring
the treatment to fit the patient’s lifestyle, and recognizing
that not every strategy works in all patients.

Finally, it is important to consider these findings in the
context of an evolving anticoagulation landscape. Several
new oral anticoagulants are now available in the United
States and in Europe. These agents are advantageous
because they offer more predictable pharmacokinetic and
pharmacodynamic properties, which allow patients to have
less frequent laboratory and clinic visits. The impact of
reducing the number and frequency of encounters on adher-
ence in clinic practice is yet unknown. It would not be unre-
alistic to assume that patients may be less adherent to these
regimens than was seen in clinical trials, especially those
with a history of psychiatric disorders. Therefore, practitio-
ners should consider a patient’s history of psychiatric disor-
ders as they consider the risks and benefits of starting or
switching patients to one of the newer oral anticoagulant
options.

Conclusion

To our knowledge, this is the first study to assess the impact
of psychiatric disorders on anticoagulation control in
patients taking warfarin for a variety of indications.
Although this study has limitations because of the nature of
the retrospective design, it does support the hypothesis that
patients with psychiatric disorders spend less time in the
therapeutic range and may need additional support. Health
care providers should consider these findings when design-
ing monitoring plans for patients receiving oral anticoagu-
lation with a history of psychiatric disorders or depression.
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