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SUMMARY

Background: Properly dosed oral anticoagulation effectively prevents throm-
boembolic events. It is unclear whether adult patients with an indication for
long-term oral anticoagulation can benefit from self-management in terms of
patient-oriented endpoints and improved coagulation values.

Methods: We selectively searched the Medline database for high-quality
systematic reviews based on randomized controlled trials of self-measurement
or self-management of oral anticoagulation, compared to standard treatment.

Results: We identified eight review articles based on overlapping sets of ran-
domized clinical trials. In all of these systematic reviews, patients who
performed self-measurement or self-management had a 40% to 50% lower
rate of thromboembolic events; in six of them, the mortality was also signifi-
cantly lower, by 30% to 50%. Subgroup analysis revealed that these effects
were present exclusively in patients who performed self-management, and not
in those who only performed self-measurement. None of the review articles
revealed any difference in the frequency of severe hemorrhagic events. Quality
of life and patient satisfaction were rated in five reviews, which, however, used
different instruments, with the result that no clear conclusions could be drawn.
All of the review articles documented an improvement in coagulation values,
but information on statistical significance was mostly lacking.

Conclusion: Adults with an indication for long-term oral anticoagulation benefit
from self-management, as compared to standard treatment with management
of dosing by a physician. A limitation of this study is that the multiple review
articles on which it is based were largely analyses of the same group of clinical
trials.
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N umerous indications for oral anticoagulation are
associated with an increased risk of thrombo-
embolic events, e.g. atrial fibrillation arrhythmia, artifi-
cial heart wvalves, cardiomyopathies, vascular
prostheses, and status post thrombosis or embolism (1).
Currently, vitamin K antagonists (coumarin deriva-
tives) are among the most commonly used drugs for
long-term anticoagulation (2). The standard model of
care for patients receiving oral anticoagulation (OAC)
therapy comprises the collection of venous blood
samples at regular intervals to determine INR values,
followed by INR-guided dose adjustments typically
made by general practitioners or other specialists.
The emergence of point-of-care devices (POCDs)
paved the way for the development of new models of
care, such as patient self-testing (PST) and, as the next
step, patient self-management (PSM).
In the PSM model, the patient is responsible for INR
self-measurement and the self-adjustment of the medi-
cation dosage. To prepare the patients for their new role
they have to be educated and instructed in the use of the
monitoring device; for structured training, several
standardized and evaluated educational programs are
available (3, 4). In contrast, patient involvement in the
PST model is limited to INR self-monitoring—adjust-
ing the anticoagulant dosage continues to be the
responsibility of the physicians providing the care.
Potential advantages of PSM or PST include:
® Improved patient adherence with anticoagulation
therapy (5)

® Enhanced treatment satisfaction (6)

® Fewer thromboembolic events along with an un-
changed risk of bleeding due to more frequent
checks and improved dosage adjustments (7).

It was the aim of this review to answer the question
whether adult patients with a long-term indication for
oral anticoagulation would benefit from patient self-
management (PSM) with regard to patient-relevant
endpoints and improved anticoagulation control.

Methods

Study types

Only systematic reviews summarizing analysis results
from randomized controlled trials (RCTs) were in-
cluded (e.g. meta-analyses). According to the methods
of the Institute for Quality and Efficiency in Healthcare
(IQWIG, Institut fiir Qualitdt und Wirtschaftlichkeit im
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Gesundheitswesen) (8), such an approach may be re-
garded as reliable and time-saving as long as certain
specific requirements, such as a sufficient number of
high-quality reviews with concordant results, are met.
The Cochrane Collaboration has recently incorporated
this type of review, sometimes referred to as meta-
review, too (9). The RCTs on which these results were
based had to meet the PICO criteria:
® P: Population: adults with long-term indication
for OAC (coumarin derivatives)
® [: Intervention: either PST or PSM
® (C: Comparison: monitoring and dose adjustment
by healthcare professionals
® O: Outcomes: patient-relevant endpoints, such as
mortality, thromboembolic complications,
major bleeding complications, and quality of
life, plus surrogate parameters of anticoagu-
lation control based on INR monitoring.

Collecting information, identifying relevant studies and evaluat-
ing quality

A literature search was conducted in Medline. Two
experts independently performed abstract and full text
screening as well as quality evaluation; subsequently,
any discrepancies in evaluation were discussed and rec-
onciled. With regard to methodology, the review had to
be of high quality according to the quality index of
Oxman and Guyatt (10, 11). Only reviews scoring at
least 5 of 7 points when evaluated by two independent
experts were included.

The extraction of relevant data was performed by
one expert and controlled by a second.

Results

Results of information collection

Altogether the database search identified 128
references (Figure 1). Of these, 9 publications about §
high-quality systematic reviews were included after
full text viewing and quality assessment using the
Oxman and Guyatt index.

Systematic review characteristics

Table 1 provides information about the characteristics
of the included reviews. Detailed information is avail-
able in the full report of the Federation of Austrian
Social Insurance Institutions (HVB, Hauptverband der
Osterreichischen Sozialversicherungstriger) (12). Four
reviews (7, 13—15) included studies evaluating PST or
PSM. In 1 review, only studies on PSM were consid-
ered (16), while in another review additional studies
with corresponding measurements by a practice nurse
(near-patient testing, NPT) were also included (17).
The remaining 2 reviews included studies in general in
which the anticoagulation measurements were per-
formed using a POCD (18, 19). Study durations ranged
from a few months to several years. The number of
included RCTs varied between 5 and 22, with each
review considering a large proportion of the RCTs
(Table 2). The total numbers of patients ranged from
2219 to 8413. Only 2 reviews (7, 13) reported the aver-
age age which was 65 years. The proportion of female
subjects was stated in only 4 reviews; this was mostly
smaller than that of male subjects.

Results for relevant endpoints

Patient-relevant endpoints

All-cause mortality—All 8 reviews report all-cause
mortality results and also perform meta-analyses. In 6
reviews, statistically significant advantages of PST/
PSM over standard therapy were revealed regardless of
the number of RCTs included in the calculations (4 to
16), with relative risk reductions between 25% and
52% (calculated from the data in Table 3 (Figure 2).
The reviews by Heneghan 2012 and the Ontario HTA
Group in 2009 showed only a numeric advantage of
16% and 34%, respectively, for the intervention group;
however, these differences did not reach statistical sig-
nificance (7able 3). Statistical heterogeneity was found
increased in those 2 reviews (7, 13) with the highest
number of patients included in the analyses (I = 51%
and 37%, respectively).

In the context of subgroup analyses, 6 reviews (7,
14, 15, 17-19) reported separate results for PSM com-
pared with standard therapy. In another review (16), the
general focus was exclusively on PSM as an interven-
tion. All in all, statistically significant all-cause mortal-
ity advantages of PSM were demonstrated in 5 reviews.
In 2 reviews (7, 18), the reported advantage was not
significant. On the other hand, 4 reviews (7, 14, 17, 18)
failed to demonstrate a statistically significant positive
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Characteristics of reviews, study duration and patient characteristics

Systematic | Key inclusion criteria Search details Patient number (range)/ Indication(s):

review duration (median)/ n studies

authorl/year/ mean age (range)/

source percentage females (range)

Bloomfield included: MEDLINE (2005 to 2010) 8413 (50-2922)/ MHVR: 6;

2011 (13) RCT (n = 22); English language; CENTRAL (n.s.) 3 to 57 months AF: 2;
adults in ambulatory care; Reference lists from Connock M, et al. (6 months)/ MHVR or AF: 1;
intervention: PST or PSM of OAC therapy; | 2007 (1966 to 2005) 65 years (42-75)/ mixed indic.; 14 *'
control: standard therapy (GP/hospital) 25% (2-57)

Christensen | included: PubMed (1951 to Dec 2005) 2724 (49-649)/ MHVR: 2;

2007 (16) RCT (n = 10); adults (>18 years); CENTRAL (2005 Issue 4) 4.6 to 24 months AF: 1;

OAC therapy >6 months; Reference lists of relevant publications | (7.25 months)/ mixed indic.: 7 *'
intervention: PSM of OAC therapy; Personal files ns./

control: standard therapy (GP/hospital) n.s.

or PST or computer-assisted dosing

Connock included: MEDLINE (1966 to Sep 2005) 4283 *? (50-1155)/ MHVR: 3;

2007 (17) RCT (n =16) und non RCT; EMBASE (1980 to week 38, 2005) 2 to >24 months AF: 2;
Intervention: PST or PSM of OAC therapy | CINAHL (1982 to Sep 2005) (6 months)/ MHVR or AF: 1;
or corresponding measurements CENTRAL (2005 Issue 3) n.s. (42-75)/ mixed indic.; 10 *'
at GP (NPT); Reference lists of relevant publications | n.s. (24-57)
control: standard therapy (GP/hospital) Study register (National Research

Register)

Garcia included: MEDLINE (1966 to Nov. 2007) 4723 (50-1155)/ MHVR: 3;

Alamino RCT (n = 18); adults and children; EMBASE (1980 to Nov 2007) 2 to >24 months AF: 2;

2010 (14) OAC therapy >2 months; CINAHL (1982 to Nov 2007) (12 months) *3 mixed indic.; 13 *'
intervention: PST and PSM of CENTRAL (2007, Issue 4) n.s. (42-75)/

OAC therapy; Reference lists of all relevant n.s.
control: standard therapy (GP/hospital) publications
Manufacturer enquiry at Roche
Diagnostics Study register (UK National
Research Register, Trials Central,
Current Controlled Trials)

Heneghan included: MEDLINE (1966 to 2009) 6417 (49-2922)/ MHVR: 1;

2012 (7) RCT (n = 11); adults; EMBASE (1980 to 2009) 3 to 36 months AF: 1;
intervention: PST or PSM of OAC therapy | CINAHL (1982 to 2009) (12 months)/ mixed indic.: 9 *'
control: standard therapy (GP/hospital) CENTRAL (2009, Issue 2) 65 years (42.3-74.7)/

Reference lists of all relevant 22% (2-57)
publications

Study register (UK National Research

Register, Trials Central)

Ontario HTA | included: MEDLINE (1998 to 2008) 5221 *2 (50-1155)/ MHVR: 3;

2009 (18) RCTs (n = 15) with min. 50 subjects; EMBASE (1998 to 2008) 3 to 38 months (6 months)/ | AF:2;
= 3 months follow-up; English language; CINAHL (to 2009) n.s. (42-70)/ mixed indic.: 10 *'
intervention: anticoagulation measurement | Cochrane databases (to 2008) n.s. (29-57)
using point-of-care INR device (POCD) INAHTA (to 2008)
incl. PST, PSM; Reference lists of all relevant
control: standard care with venous INR publications
measurement (GP/hospital)

Wells included: MEDLINE (to July 2005) 4496 (79-834)/ MHVR: 3;

2007 (19) RCT (n = 14); OAC therapy = 3 months; EMBASE (to July 2005) 3 to =51 months AF: 2,
intervention: anticoagulation measurement | DIALOG (to July 2005) (6 months)/ mixed indic.: 9 *'
using point-of-care device (POCD); BIOSIS Previews (to July 2005) n.s./
control: usual care PASCAL (to July 2005) n.s.

Alerts for MEDLINE, EMBASE and
BIOSIS Previews to March 2007
Pubmed (n.s.)

Cochrane Library (n.s.)

Web sites of regulatory authorities,
HTA organisations and near-technology
assessment organisations

Latin American and Caribbean Center
on Health Sciences Information
(LILACS)
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Systematic
review

authorlyear/
source

Xu
2012 (15)

Key inclusion criteria

included:

RCT (n = 5); mechancal heart valves;
OAC therapy = 6 months;

intervention: PST or PSM of OAC therapy
control: standard therapy (GP/hospital)

Search details

MEDLINE (1966 to Dec 2010)
EMBASE (1980 to Dec 2010)
CENTRAL, CDSR, DARE (to Dec 2010)
CNKI (1966 to Dec 2010)

Wanfangdata (1998 to Dec 2010)
CQVIP (1989 to Dec 2010)

Reference lists of all relevant
publications

Study register (ClinicalTrials.gov)

Patient number (range)/
duration (median)/

mean age (range)/
percentage females (range)

2219 (48-1155)/
12 to 51 months
(24 months)/
n.s./

n.s.

Indication(s):
n studies

MHVR: 5

*! Patients with oral anticoagulation therapy regardless of indication. No details about indications provided.
*2

Calculated
* Mean
mixed indic., mixed indications; GP, general practitioner; n.s., not specified; MHVR, mechanical heart valve replacement; NPT, near patient testing; POCD, point-of-care device; PST, patient
self-testing; PSM, patient self-management; OAC, oral anticoagulation; RCT, randomized controlled trial; AF, atrial fibrillation

RCTs included in the various reviews (study overview)
H‘ Bloomfield | Connock |Christensen| Garcia-Alamino | Heneghan | Ontario HTA| Wells _ Type of
intervention
White 1989 (e1) X X PST
Horstkotte 1998 (e2) X X X X X X PST
Sawicki 1999 (3) X X X X X X PSM
Beyth 2000 (e3) X X X X X X PST
Cromheecke 2000 (e4) X X X X X X X PSM
Kaatz 2001 (e5) X X PST
Kortke 2001 (e6) X X X X X X X X PSM
Sidhu and O’Kane 2001 (e7) X X X X X X X PSM
Fitzmaurice 2002 (e8) X X X X PSM
Gadisseur 2003 (€9) X X X X X X PST, PSM
Khan 2004 (e10) X X X X X PST
Sunderji 2004 (e11) X X X X X X X PSM
Claes 2005 (e12) X X PST
Fitzmaurice 2005 (e13) X X X X X X X PSM
Gardiner 2005 (e14) X X X PST
Menéndez-Jandula 2005 (e15) X X X X X X X PSM
Voller 2005 (e16) X X X X X X X PSM
Christensen 2006 (e17) X X X X PSM
Gardiner 2006* (e18) X X PSM
Dauphin 2008 (e19) X PST
Eitz 2008 (€20) X X PSM
Siebenhofer 2008 (20) X X X X X PSM
Ryan 2009 (e21) X PSM
Soliman Hamad 2009 (e22) X X PSM
Matchar 2010 (e23) X X PST

*This study compares PSM versus PST. It was included in 2 systematic reviews, but not taken into consideration in the meta-analyses.
PSM, patient-self management; PST, patient self testing; RCT, randomized controlled trial; SR, systematic review
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Results of the systematic reviews for the endpoints all-cause mortality, thromboembolic complications, and major bleeding

Systematic review All-cause mortality Major thromboembolic events Major bleeding
Events/group (IG vs CG); Events/group (IG vs CG); Events/group (IG vs CG);
Effect measure—group difference Effect measure—group difference Effect measure—group difference
Bloomfield 2011 (13) 298/3247 vs 369/3123; 95/4004 vs 149/3755; 283/4061 vs 300/3806;
OR (95% Cl): 0.74 (0.63-0.87) OR (95% Cl): 0.58 (0.45 to 0.75) OR (95% Cl): 0.89 (0.75-1.05)
2 = 51%; p<0.001 2= 27%; p < 0.001 12=2%; p=0.169
Christensen 2007 (16) 20/1367 vs 45/1357; 51/1367 vs 90/1357;
RR (95% Cl): 0.48 (0.29-0.79) RR (95% Cl): 0.58 (0.42-0.81) *'
1= 0%; p=0.004 2= 0%; p<0.001
Connock 2007 (17) 59/2028 vs 92/1952; 41/2028 vs 86/1952; 68/2028 vs 74/1952;
Risk difference (95% Cl): -0.0170 Risk difference (95% Cl): -0.0224 Risk difference (95% Cl): -0.0039
-0.0287 to -0.0053) 2—0.0334 to -0.0115) (=0.0154 to 0.0077
2= 13%: p = 0.004 ** 12 = 26%; p<0.0001 *? 2= 0%;p=054*
Garcia-Alamino 2010 53/2181 vs 84/2124; 48/2329 vs 98/2394; 79/2329 vs 93/2394;
(14) RR (95% Cl): 0.64 (0.46-0.89) RR (95% Cl): 0.50 (0.36-0.69) ** RR (95% Cl): 0.87 (0.66-1.16)
2= 0%; p = 0.007 I? = 0%; p<0.0001 1=0%; p=0.34
Heneghan 2012 (11) 247/3266 vs 274/3251; 114/3266 vs 152/3151; 230/3216 vs 244/3101;
HR (95% Cl): 0.82 (0.62-1.09) HR (95% CI): 0.51 (0.31-0.85) HR (95% ClI): 0.88 (0.74-1.06)
2= 37%; p=0.18 2= 52.6%; p<0.010 1= 0%; p=0.18
Ontario HTA 2009 (18) 43/1278 vs 63/1215; 47/2249 vs 99/2441; 59/2249 vs 87/2441;
OR (95% Cl): 0.63 (0.36-1.12) OR (95% Cl): 0.53 (0.37-0.76)* OR (95% Cl): 0.72 (0.51-1.02)
12=31%*2 p = 0.11* 2= 0%*2 p = 0.0006 *2 2= 0% *2% p=0.06 *2
Wells 2007 (19) 16/1015 vs 33/953; 26/1573 vs 54/1610; 32/1498 vs 41/1535;
OR (95% Cl): 0.48 (0.24-0.94) OR (95% ClI): 0.49 (0.30-0.79) OR (95% Cl): 0.75 (0.47-1.20)
12=8.8%; p=0.03 2= 0%; p<0.003 1=0%; p=0.23
Xu 2012 (15) 19/724 vs 39/728; 41/1194 vs 68/1023; 81/1194 vs 65/1023;
OR (95% Cl): 0.50 (0.29-0.86) OR (95% Cl): 0.52 (0.35-0.77)** OR (95% Cl): 1.07 (0.77-1.50)
*=0%; p=0.0115 I* = 0%; p<0.0012 1= 0%; p=0.68

*! Major complications (thromboembolic and hemorrhagic events combined)
*2 Calculated
*3 All thromboembolic events

HR, hazard ratio; IG, intervention goup; n.s., not specified; CG, control group; Cl, confidence interval; OR, odds ratio; RR, risk ratio

effect for PST alone compared with standard therapy.
Only the review of Xu in 2012 (15), which exclusively
included patients with mechanical heart valve replace-
ments, also found a statistically significant advantage
for PST.

Thromboembolic events—Analyses for thrombo-
embolic events were reported in 7 reviews, while 1
paper (16) presented a combined meta-analysis of se-
vere complications (thromboembolic and hemorrhagic
events) only. All of the 7 meta-analyses for throm-
boembolic events and the one for severe complications
demonstrated a statistically significant positive effect in
favor of PST/PSM with relative risk reductions
between 41% and 50% (calculated from the data in
Table 3 (Figure 2). Statistical heterogeneity ranged
from I = 0% to 53%.

All of the subgroup analyses comparing PSM with
standard therapy reported in 6 reviews (7, 14, 15,
17-19) showed statistically significant advantages for
the intervention groups.

For PST alone, this was the case only in 1 review
(15), while the other 4 reviews (7, 14, 17, 18) showed
no statistically significant positive effect.
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Major bleeding—A definition of major bleeding
was provided in 6 reviews. Results regarding major
hemorrhages were reported in 7 reviews. None of the
meta-analyses showed a statistically significant
advantage or disadvantage for PST/PSM compared
with standard therapy, in the presence of no or very low
statistical heterogeneity (7able 3, Figure 2).

In the context of subgroup analyses, 6 reviews (7,
14, 15, 17-19) reported separate results for PSM com-
pared with standard therapy, but none of these reviews
showed any statistically significant group difference.
Results for PST alone were presented in 5 reviews (7,
14, 15, 17, 18). These were mixed. A statistically sig-
nificant advantage over standard therapy was found in
2 reviews (14, 17), while the other 3 reviews showed no
statistically significant difference.

Quality of life—In 5 reviews information about pa-
tient satisfaction or quality of life (QoL) was reported
(13, 14, 17-19). Because different instruments were
used in the various RCTs, none of these trials provided
a quantitative summary. All 5 reviews reported data on
perceived treatment quality, which in 3 RCTs were col-
lected using a questionnaire developed by Sawicki (3).
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All-cause mortality

Systematic review RCTs Risk ratio (95% CI)*
[n]
Bloomfield 2011 (13) 16 0.75[0.57-0.99] @
Christensen 2007 (16) 15 0.48[0.29-0.79] -
Connock 2007 (17) 10 0.65[0.47-0.89] >
Garcia-Alamino 2010 (14) 16 0.64 [0.46-0.89] >
Heneghan 2012 (7) 11 0.84[0.63-1.12] <
Ontaria HTA 2009 (18) 9 0.66[0.38-1.13] -
Wells 2007 (19) 6 0.49[0.25-0.94] ——mB
Xu 2012 (15) 4 0.51[0.30-0.88] =
—
0.2 1 5

Self-management: Advantage «— — Disadvantage

Thromboembolic complications

Systematic review RCTs Risk ratio (95% CI)*
[n]

Bloomfield 2011 (13) 14 0.59[0.44-0.80] >
Christensen 2007 (16) - k. A.

Connock 2007 (17) 15 0.51[0.35-0.73] @

Garcia-Alamino 2010 (14) 18 0.50 [0.36-0.69] >

Heneghan 2012 (7) 11 0.50[0.28-0.87] =
Ontaria HTA 2009 (18) 15 0.55[0.39-0.78] >
Wells 2007 (19) 11 0.52[0.32-0.80] -
Xu 2012 (15) 5 0.56[0.38-0.82] >

0.2 1 5

Self-management: Advantage «— — Disadvantage

Major bleeding
Systematic review RCTs Risk ratio (95% CI)*
[n]

Bloomfield 2011 (13) 16 0.91 [0.78-1.06]
Christensen 2007 (16) - k. A.
Connock 2007 (17) 15 0.91[0.66-1.26]
Garcia-Alamino 2010 (14) 18 0.87[0.66-1.16]
Heneghan 2012 (7) 11 0.93[0.78-1.10]
Ontaria HTA 2009 (18) 15 0.73[0.53-1.01]
Wells 2007 (19) 10 0.76[0.48-1.19]
Xu 2012 (15) 5 1.07[0.78-1.47]

0.2 1 5
Self-management: Advantage «— — Disadvantage

Here the comparison revealed a significant advantage
of PSM over standard care for 4 or all 5 categories of
the questionnaire. With PST, a significant difference
was only demonstrated in the “self-efficacy” category.
Several other patient satisfaction instruments also
indicated advantages for PST/PSM.

QoL was assessed using a variety of instruments
(EuroQoL/EQ-5D, SF-36, SEIQoL, and a question-
naire specifically designed for patients on anti-
coagulation) and the corresponding results were only

Comparison of the results of the meta-analyses:

all-cause mortality, thromboembolic events, major bleeding

*To facilitate comparability the relative risk point estimator for each
of the reviews was determined from the respective published
numbers of events or participants in the individual studies.

incompletely published. As far as reported, the differ-
ences between the groups were generally not signifi-
cant. The available data did not allow to draw definite
conclusions about the impact of PST/PSM on quality of
life.

Surrogate parameters

Anticoagulation control—In the reviews, data on anti-
coagulation control were reported as INR measure-
ments in the target range or as the percentage of time in
the target range. Pooled data of the time in the target
range were reported in 4 reviews (13, 17-19) and
ranged between 56% and 66% in the control groups,
while for PST/PSM comparatively better results were
found, ranging from 64% to 73%. However, most of
these reviews do not provide information about the
statistical significance of these differences. Regarding
the percentage of INR values in the target range, only 1
review reported pooled results (13); the percentages
were 59% for the control group and 71% for PST/PSM.
The weighted difference between the two groups was
not statistically significant.

Detailed information about QoL and anticoagulation
control findings is available in the full report of the
Federation of Austrian Social Insurance Institutions
(HVB) (12).

Discussion

Altogether 8 high-quality systematic reviews con-
cerned with patient self-testing or self-management
(PST/ PSM) versus standard care were identified. All
systematic reviews consistently showed a reduction in
thromboembolic events with PST/PSM; in the majority
of reviews significantly lower mortality rates were also
reported. The incidence of major bleeding events
remained unchanged in all reviews. A significant
advantage for PST/PSM with regard to treatment satis-
faction was observed in most reviews and also found in
a study among patients older than 60 years (6). When
the various strategies for the assumption of responsibil-
ity by patients are considered separately, PSM appears
to be the superior strategy.

Likewise, the authors of the 2010 Cochrane Review
(14) on PST/PSM with oral anticoagulation, which was
included in this review, arrive at the conclusion that pa-
tients can with the help of PST/PSM improve the
quality of therapy compared with standard care. For
both the number of deaths (relative risk: 0.64
[0.46-0.89]) and the number of thromboembolic events

Deutsches Arzteblatt International | Disch Arztebl Int 2014; 111(6): 83-91
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TABLE 4

not later than 3 months after surgery
adjustments in the following cases, among others:
- Complications under conventional care

as well as shift work or changing workplace locations)
- Inadequate veins for blood sampling

later self-monitoring by the children)

results or high intensity of anticoagulation

No medical reason required for suitable patients with artificial heart valve replacement

Statutory health insurance providers in Germany have a medically justified reimburse-
ment obligation for patient self-monitoring of the disease course with immediate dose

Possible reasons for prescribing point-of-care monitoring devices

- Difficulties preventing regular visits to the doctor’s office (local situation, need for care,

- Pediatric patients on permanent anticoagulation therapy (monitoring by the parents,

- Shortening of control intervals in response to wide variations in coagulation study

“We recommend that you explain in each case the reasons why anticoagulation self-testing is an absolute medical requirement in great detail to ensure, to the
extent possible, that your patient's application for cost coverage is accepted by the health insurance provider without problems.

« %2

Evidence for reduction of complication rate is available™”

Need for anticoagulation monitoring and self-adjustment of dosage is
only met by self-management of anticoagulation therapy

“'Koertke, H. et al.: INR self-management permits lower anticoagulation levels after mechanical heart valve replacement. Circulation 2003; 108 (Suppl 1): I175-78
*2 According to the recommendation of the Arbeitsgemeinschaft Selbstkontrolle der Antikoagulation e. V. (ASA) for the updating of the medical technical aids reimbursement list

(relative risk: 0.50 [0.36-0.69]) a statistically signifi-
cant reduction was achieved without any additional
harm (7able 3). In addition, the Cochrane Review
showed that for about half of all patients long-term
therapy with PST or PSM is a viable option. This was
confirmed by the SPOG 60 + study (20) especially for
elderly patients. It goes without saying that, for
example, elderly bedridden patients and patients with
dementia or major visual impairment who have nobody
to take over the care are excluded from self-
management.

At present, no studies are available that directly
compare therapy with coumarin derivatives under PST
or PSM with the new antithrombotic agents (currently
approved: dabigatran, rivaroxaban, apixaban). Thus,
the difference between the two therapies can only be
estimated by comparing the effects of each of the
therapeutic options with standard treatment (physician-
managed coumarin therapy). In addition, further
considerations regarding their use under real-life condi-
tions are to be taken into account as well. Inasmuch as
significant advantages have been observed in the
studies evaluating the new antithrombotic agents
(21-23) to date, the estimated annual numbers needed
to treat (NNTs) were above 200 for all-cause mortality,
at least 130 for thromboembolic events such as stroke
and myocardial infarction, and above 100 for major
bleeding. However, many studies did not find signifi-
cant differences for these endpoints. In contrast, for
PST/PSM, especially if PSM is evaluated alone, annual
NNTs for all-cause mortality and thromboembolic
events of under 100 can be assumed.

Heneghan (2012) calculated the NNTs on the basis
of individual patient data and described positive effects
of PST and PSM on thromboembolic events, with an
NNT of 78 after 1 year and an NNT of 27 for a period
of 5 years (7).
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A limitation of this review may be that the system-
atic research undertaken was limited to only 1 elec-
tronic database. However, since a validated filter was
used, it can be assumed that the most important papers
were identified. These include recent publications in
peer-reviewed journals, a Cochrane Review and health
technology assessment (HTA) reports, most of which
used the same RCTs as evidence basis and arrived at
essentially similar results when evaluating the efficacy
of PST/PSM. This was an interesting observation since
at the start of our research we had expected major
differences between the reviews with regards to the
included RCTs and, consequently, their results. The
selected method of using secondary literature as the
basis for the evaluation allows to save the steps on the
primary literature level already undertaken by the
authors of high-quality reviews, without compromising
on the robustness of the result of our research while
avoiding redundant analyses. However, this robustness
advantage postulated by us also has the aspect of a limi-
tation as it is to be expected that reviews based on the
same studies will arrive at similar results.

Finally, it should be noted that there is a general need
for care optimization in the area of anticoagulation
management. The paper of Saal (2009) shows that, for
example, in Germany significant safety gaps exist
among physicians, especially regarding documentation,
patient information, awareness of side effects, and drug
interactions (24). This situation will not change with
the prescription of the new antithrombotic agents,
which, because of their mechanism of action, naturally
have a comparable side effect profile, in particular with
regard to the risk of bleeding events. This was docu-
mented in the study evaluating dabigatran in patients
with mechanical heart valves which was terminated
early (25). In addition, costs should be taken into
consideration. Even when the annual costs associated
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with self-management (test sticks and a coumarin-type
anticoagulant) are added up, the new antithrombotic
agents are still about EUR 1000 more expensive on an
annual basis (26). Nevertheless, the number of new pre-
scriptions, e.g. of rivaroxaban, rose to a 2-digit million
figure within just a few months (27). The use of such
new blockbuster drugs adds a further enormous burden
on the German health system, especially since the
majority of patients with a long-term indication for
anticoagulation can be adequately treated with conven-
tional coumarin therapy (28). Even though not all
health insurance providers reimburse the costs of the
devices as a rule, these costs are in most cases covered
if conclusive reasons are given (7Table 4). Therefore, a
large health services research study (PICANT) has
recently been initiated (29) in Germany with the aim of
improving the care of patients with a long-term indi-
cation for anticoagulant medication and of reducing the
incidence of anticoagulation-associated complications,
by using a best practice approach.

Altogether it was shown that adult patients with a
long-term indication for oral anticoagulation benefit from
patient self-management compared with standard therapy
with physician-managed anticoagulation. However, for
patient self-testing alone this was not confirmed.

® Self-management of oral anticoagulation therapy
reduces the incidence of major thromboembolic events
and fatalities compared with physician-managed
anticoagulation therapy alone.

® Patient self-management appears to be superior to
patient self-testing alone with regard to providing a
clinically relevant additional benefit

® Akey pre-requisite for anticoagulation management is
to ensure above all that patients learn how to adjust the
dosage in structured, validated educational programs.

® Anticoagulation management is an option for all
patients with the necessary mental abilities and fine
motor skills as well as adequate vision.

® Studies directly comparing coumarin-based anticoagu-
lation plus patient self-management with the recently
approved new thrombin inhibitors are currently lacking.
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