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Abstract
Introduction: For patients with heart valve replacement, self-management can play an essential role in the management of their 
condition. 
Aim: This review aimed to identify the aspects of self-management and its clinical outcomes in patients with heart valve re-
placement. 
Material and methods: In this systematic review, the peer-reviewed research literature on self-management of patients with 
heart valve replacement was assessed. Since May 2020, the PubMed, Scopus, and web of science databases were searched re-
gardless of time and language limitations. The eligibility of the articles was assessed by title or abstract according to the search 
strategy. Article selection was applied regarding to inclusion and exclusion criteria. Also, article screening was conducted by 
2 independent authors. 
Results: Twenty-five studies were considered in this systematic review. For inclusion, the self-management of patients had to 
have prerequisites, appropriate training, and be applicable in the aspects of anticoagulation therapy self-management, inter-
national normalized ratio (INR) self-testing, low-dose INR self-management, and heart valve function self-monitoring. In this 
method, through proper management of INR levels and anticoagulation therapy, the complications rate could be reduced and 
the patients would be able to diagnose functional disorders in the early stages by monitoring the valve function. This procedure 
was able to prevent the progression of complications. 
Conclusions: Self-management is an applicable protocol in the field of anticoagulation therapy, INR control, low-dose INR man-
agement, and the monitoring of cardiac valve function. This protocol could improve the quality of treatment for these patients 
through upgrading the care standards.
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Introduction
Valvular heart disease is one of the most common car-

diovascular diseases, affecting over 100 million patients 
worldwide [1]. This number is rising due to the ageing popu-
lation, which leads to growing public health problems [2]. 
Prosthetic heart valve (mechanical or bioprosthetic) replace-
ment is an effective intervention for severe valvular heart 
disease. Approximately 30 million heart valves are implant-
ed every year globally [1]. As heart valve surgery has mark-
edly improved the survival and health-related quality of life 
in the last decades [3], the rate of this type of surgery has 
increased [4]. Also, mechanical prostheses exhibit higher 
stability but require anticoagulation with vitamin K antago-

nists. Anticoagulation remains a critical issue for patients 
with valvular prostheses, with an annual risk of bleeding of 
1–2%. Anticoagulation administration is responsible for 60–
75% of mechanical valve-related mortality [5, 6]. The aim of 
the application of bioprosthetic valves is to avoid the incon-
venience and risks associated with long-term anticoagula-
tion administration [7–9]. Among the patients undergoing 
aortic valve replacement, long-term mortality rates were 
similar to those who received bioprosthetic grafts. However, 
mechanical valves and bioprostheses were associated with 
a higher long-term risk of reoperation and endocarditis with 
a lower risk of stroke and haemorrhage [9]. Nonetheless, the 
return to daily life after surgery is faced with physical, men-
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tal, and social challenges [10]. After the surgical procedure 
of mechanical valve replacement, the patient must adhere 
to lifelong anticoagulation therapy. In this case, the limited 
therapeutic index of warfarin requires regular assessment 
of international normalized ratio (INR) to adjust its anti-co-
agulation intensity, improve the quality of anticoagulation 
management, and prevent complications with either higher 
or lower blood-coagulation levels [11]. Frequent long-term 
monitoring of INR values can lead to proper management, 
which has physical, psychological, social, and financial con-
sequences for both patients and the health care system [12]. 
In developed western countries, patients in need of oral 
administration of warfarin anticoagulation have initiated 
the application of portable coagulometers for self-testing 
and self-management [13, 14]. The literature indicates that 
self-monitoring might increase the patient’s monitoring fre-
quency and reduce the incidence of complications [15, 16]. 

Aim
The purpose of this review was to identify the aspects 

of self-management and its clinical consequences in pa-
tients with heart valve replacement.

Material and methods
In this systematic review, the PRISMA statement was 

used to clarify the present report [17]. The question ad-
dressed in this review was: What are the aspects of self-
management and its clinical outcomes in patients with 
heart valve replacement? In this systematic review, the 
databases of PubMed, Scopus, and Web of Science were 
searched since May 2020, with no limitations of time and 
language. The authors also reviewed the references of eligi-
ble studies. The search was applied as follows: (self-care OR 
self-management) AND (heart valve replacement OR Heart 
valve surgery OR Heart valve prosthesis implantation OR 
Heart valve prosthesis OR Mechanical heart valve replace-
ment OR prosthetic heart valve replacement).

Titles and abstracts of all identified articles were screened 
by BI and SZ to exclude any irrelevant papers. The full text 
of the remaining articles was reviewed to find the relevant 
studies based on the inclusion criteria. Any repeated stud-
ies, reviews, case reports, or letters to editors were excluded. 

The following information was extracted independently 
by 2 authors: the name of first author, year of publication, 
country of research, study design, duration of follow-up, 
type of valve, main finding, and practical points.

Ethical approval
This study is the result of a student thesis that has been 

registered in Hamadan University of Medical Sciences of 
Iran with the ethical code IR.UMSHA.REC.1399.332.

Results
The literature search and selection process are depicted 

in Figure 1. In total, 385 relevant records and their refer-
ences were searched from 3 different databases. Based 

on the endnote application, duplicated papers were re-
moved. Three hundred and fifty-one articles were screened 
based on title and abstract. During the screening process, 
307 records removed by checking title and abstract, and in 
44 records the full text was reviewed completely. As shown 
in Table I, following full-text evaluation, 19 full texts were 
removed, and 25 full text articles met the eligibility criteria 
for the systematic review [18–41] (Figure 1).

These studies were conducted between 1998 and 2016. 
Four studies were conducted in Denmark [18, 22, 26, 39]; 
14 in Germany [21, 23, 28–34, 36, 37, 40–42]; 2 in the United 
States [20, 25]; 1 in China [35]; 1 in France [27]; 1 in the 
Netherlands [38]; 1 in Northern Ireland [19], and 1 in South 
Korea [24] (Table II).

Study designs included those based on randomized 
controlled trials (RCT) (n = 17). Other designs included 
quasi-experiment studies (n = 6), a matched cohort study 
(n = 1), and a retrospective study (n = 1). The lowest sample 
size in these studies was 30 (40), and the highest was 1818 
(29, 32, 33) (Table II). In most studies, the patients studied 
had mechanical valves (n = 24), and in 1 study the type of 
valve was not known (Table II).

These studies were aspects of anticoagulation therapy 
self-management (n = 9), INR self-testing (n = 9), low-dose 
INR self-management (n = 4), and heart valve function self-
monitoring (n = 3) (Table I).

Discussion

Prerequisites and principles of training  
for the initiation of self-management  
in heart valve patients
Self-management in patients with heart valve replace-

ment requires a series of prerequisites and training. De-
spite these conditions, self-management is considered as 
a learnable behaviour. Based on the opinion of Sidhu et al., 
it is a reliable method that can be easily learned for anti-
coagulation management [19]. One of the most important 
prerequisites for self-management is the financial sup-
port of these patients [27]. Azarnoush et al. showed that 
the main factors prohibiting INR self-measurement are 
its high cost and difficulty in obtaining strips [27]. Accord-
ingly, one of the most important prerequisites for the self-
management of these patients is access to self-monitoring 
devices and all disposables necessities [27, 38]. Another 
study found that these patients should have family support 
based on the patients’ needs [22]. In addition, following the 
start of self-management, these patients should contact 
the medical centres to report the results of tests, medica-
tions, and complications [22, 32].

 In these patients, training is a factor affecting the qual-
ity of the self-management [41], and these patients need 
to receive the necessary training before initiation of self-
management [22, 30]. Some studies have proposed the 
start time of self-management training at 6–11 days post 
surgery [31, 32, 36]. At the end of the training courses, the 
patients should be evaluated for self-management compe-
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tence [19, 38]. This process should then be started gradually 
and continued under supervision [22]. In self-management 
training, theoretical and practical skills should be consid-
ered. Patients should be taught how to use coagulometer 
devices, pt-test strips, etc. [26, 28]. Self-management re-
quires a blood sampling technique that uses a punctured 
finger, which must be learned in a precise method, as well 
as principles hygiene [20, 25]. These patients should also 
be trained regarding, for example, vitamin K antagonists, 
diet, drug interactions, methods of INR control outside the 
target range, precautions in anticoagulant administration, 
complications of medications, surgical wound manage-
ment, alcohol consumption, use of narcotics, daily life, ex-
ercise and physical activity, stress management, and ways 
of communicating with the hospital [21, 24, 27]. 

Anticoagulation therapy in self-management
Most studies of self-management in heart valve re-

placement patients have been conducted in the field of INR 
self-management and anti-coagulation therapy. The results 
of these studies showed that self-management of oral an-
ticoagulant therapy provides an accurate treatment quality 
for mechanical heart valve patients [22]. Self-management 
of oral anticoagulant therapy is a feasible and safe con-
cept for selected patients with mechanical heart valve 
prostheses, in whom this method provides better quality 
of anticoagulant therapy than conventional management 
methods [26, 39]. Based on the better clinical outcomes, 
self-managed oral anticoagulant therapy could potentially 
improve the standard of care for patients with mechanical 
heart valves [18]. 

Figure 1. Flow diagram of the study selection for the review process
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Table I. Aspects of self-management in heart valve patients

Anticoagulation therapy  
self-management

Christensen TD (2003), Christensen TD (2001), Christensen TD (2016), Sidhu P (2001), Thompson JL 
(2013), Hasenkam JM (1998), Soliman Hamad MA (2009), Koertke H (2007), Mair H (2012)

INR self-testing Azarnoush K (2014), Thompson JL (2008), Jeon HR (2015), Körtke H (2001), Eitz T (2008), Kortke H 
(2001), Koertke H (2003), Chen QL (2015), Koertke H (2000).

Low-dose INR self-management Koertke H (2015), Koertke H (2005), Koertke H (2007), Koertke H (2010)

Heart valve function self-monitoring Fritzsche D (2007), Fritzsche D (2007), Fritzsche D (2004)
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Moreover, through the application of self-management 
methods and programs, self-efficacy, knowledge, and self-
management behaviours will be strengthened in these 
patients. Thus, they will feel more safe and experience 
a better quality of life [24, 27, 34]. In fact, oral anticoagu-
lant self-management is a promising strategy to increase 
long-term survival in patients with mechanical prosthetic 
valves [30]. In a prospective cohort study, Christensen et al. 
showed that the incidence rate could be at a lower level in 
self-management of anticoagulant therapy. They also con-
cluded that the patients’ self-management showed a lower 
risk of all-cause mortality after 5 years compared to the 
conventional management [18]. According to the published 
studies, the patients with self-management of anticoagu-
lant therapy were significantly within the target therapeu-
tic range of the INR in comparison with conventional meth-
ods [19, 26, 28, 31, 38, 39]. It has also been shown that the 
complications associated with anticoagulant therapy (in-
cluding haemorrhagic and thromboembolic incidences) in 
patients with self-management are significantly less com-
mon [28, 30–32, 34, 36]. If the self-management program 
is applied in the early stages of heart valve replacement, 
it will be more effective in the alleviation of side effects 
of anticoagulant therapy [31, 32]. Thus, self-management 
in patients with sufficient training could improve the INR 
control [38]. In this regard, the study of Christensen et al. 
(2016) showed that the rate of thromboembolic events in 
the self-management and conventional groups were 1.62% 
and 1.97%, respectively. In both groups, the bleeding rate 
was 1.11% and 1.44%, respectively [18]. In another study, 
the rate of thromboembolic incidences was 1.2% in the self-
management group and 2.1% in the conventional group. 
Also, in this study the rate of bleeding was 1.7% and 2.6%, 
respectively [31].

INR self-testing
INR self-testing is one of the most commonly investi-

gated aspects of self-management in studies. Chen et al. 
stated that the self-testing in anticoagulation therapy with 
a portable coagulometer is a safe choice for patients receiv-
ing anticoagulation therapy after mechanical heart valve 
replacement. This method has a promising future because 
it reduces the cost and time required for re-examination 
[35]. Thompson et al. showed that management of anti-
coagulation with warfarin after mechanical valve replace-
ment is improved with self-testing, even during the early 
postoperative phase when international normalized ratio 
testing is performed frequently [25]. Thompson et al. re-
ported that the mean results of INR testing obtained from 
a coagulometer and self-testing correlated well with the 
values obtained by laboratory determination [20]. Evidence 
also shows that this method has a positive effect on health 
and quality of patients’ life. Also, by using INR self-testing, 
anticoagulant management could be improved. However, 
different studies regarding the prevalence of complications 
in both traditional and self-testing methods have obtained 
different results. As was shown in the study of Azarnoush Ta
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et al. (2014), the rate of bleeding was 15.4% in the self-
testing group and 37.5% in the traditional group. Also, the 
rate of all events related to VKA in both groups was 15.4 
and 42.5, respectively [27]. However, in the study of Thomp-
son et al. from 2013, the prevalence of transient ischaemic 
attack was 2% in the self-testing group and 1% in the tradi-
tional method group; the rate of bleeding in the groups was 
5% and 3%, respectively [25].

Low-dose INR self-management
International normalized ratio self-management can 

significantly reduce INR fluctuations, bleeding, and throm-
boembolic events compared to INR control managed by 
general practitioners. However, even patients with INR 
self-management may have an increased risk of bleeding 
if their INR value is above 3.5 [29]. There are various stud-
ies in this field which evaluated the compliance, clinical 
complications, and survival rates of patients after me-
chanical heart valve replacement with low-dose INR self-
management compared with conventional-dose anticoag-
ulation [21, 29, 33, 42]. In two of these studies, low-dose 
anticoagulation is considered with a target INR range of 
1.8–2.8 for aortic valve replacement and 2.5–3.5 for mi-
tral or double valve replacement [29, 33]. These studies 
demonstrated that low-dose INR self-management is 
a promising tool for the achievement of fewer bleeding 
complications without increasing the risk of thromboem-
bolic complications [29]. Also, low-dose INR self-man-
agement does not increase the risk of thrombo-embolic 
events in comparison with the conventional dose of INR 
self-management, even in patients with a low INR target 
range. The risk of bleeding events is still higher than the 
risk of thromboembolism [33]. In this regard, the study of 
Koertke et al. (2005) showed that the thromboembolic in-
cidence rate in the low-dose INR self-management group 
was 0.18%, and in the conventional-dose anticoagulation 
group it was 0.4%. The bleeding rate in these 2 groups 
was 0.74% and 1.2%, respectively [29]. In another study, 
the rate of thromboembolic events was 0.19% in the 
low-dose INR self-management group and 0.37% in the 
conventional-dose anticoagulation group. Also, the rate 
of bleeding in both groups was 1.42% and 1.52%, respec-
tively [33].

Another study evaluated a telemedicine-guided, very 
low-dose, international normalized ratio, INR target range 
of 1.6–2.1 for aortic valve replacement and 2.0–2.5 for mi-
tral valve replacement or double valve replacement, this 
study has shown that telemedicine-guided, very low-dose 
INR self-control is comparable with low-dose INR in throm-
botic risk, and has a high bleeding risk [21]. However, an-
other study showed that very low-dose self-management 
of oral anticoagulation is not significantly different from 
conventional methods in terms of clinical outcomes, such 
as the incidence of thromboembolic events requiring hos-
pitalization, bleeding events, and mortality [42]. The re-
sults of this study demonstrated the efficacy and safety of 
very low-dose INR self-management.

Heart valve function in self-monitoring
One of the complications of heart valve replacement in 

post-surgery, which causes severe problems affecting treat-
ment quality as well as the life quality, is valve dysfunction. 
Although the diagnosis can be made by imaging studies, 
clinical symptoms commonly precede the diagnostic proce-
dures. In this regard, 3 studies have been conducted with 
the aim of determining the ability and advantages of diag-
nosing valvular dysfunction by the patient and self-moni-
toring through home monitoring methods [23, 37, 40].

Digital frequency analysis represents a reasonable addi-
tion to the monitoring of patients after artificial heart valve 
replacement to detect prosthesis related complications ear-
ly on [37]. The Thrombo Check device is used to diagnose 
dysfunction of the valve frequency spectrum, which shows 
that this device as part of a monitoring system is frequent-
ly associated with recognizable valve dysfunction [23, 37, 
40]. This is a reliable diagnostic method for early detection 
of prosthetic valve dysfunction, which can be applied daily 
with minimal effort by the patient [40]. Application of this 
method detects valve dysfunction prior to the appearance 
of clinical symptoms, and it improves primary treatment 
[23]. Before the application of this device, the patients 
should be trained, and the device should be calibrated by 
recording the baseline valve sound characteristics [23]. 

Therapeutic range of INR 
For patients with mechanical heart valves, it is neces-

sary to consider the treatment range based on the position 
of the valve for proper INR control. As a result of this sys-
tematic review, it has been found that in several studies 
the therapeutic range of INR has been considered 2.5 to 
4.5 in both traditional and self-management methods and 
in each type of valve position [31, 34, 36, 38, 41]. In some 
studies, the range of INR therapy is considered 2–3 in each 
position [26, 39]. In another study, the therapeutic range 
of INR was considered 2 to 3 for aortic and tricuspid valves 
and 2.5–3.5 for mitral and multiple valves, respectively 
[22]. In low-dose INR self-management studies, the thera-
peutic range has been considered 1.8–2.8 for aortic valves 
and 2.5–3.5 for mitral and double valves, respectively [29, 
32, 33, 42]. In the study of Koertke (2010) in the filed of 
very low dose self-management method, the therapeutic 
range in aortic valves was 1.6–2.1, and in mitral and double 
valves was 2–2.5 [42]. In another study in which the low-
intensity anticoagulation therapy method was examined, 
the therapeutic range of INR was considered 1.5–1.8 in aor-
tic valves, 1.8–2 in mitral and double valves, and 2–2.5 in 
TVR valves [35].

Conclusions
According to this review study, self-management is 

a learnable behavior for these patients that if the neces-
sary prerequisites and training are provided, these patients 
can manage their condition. Self-management in these pa-
tients is applicable in the aspects of anticoagulation ther-
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apy self-management, INR self-testing, low-dose INR self-
management, and heart valve function self-monitoring, 
and mostly mechanical valve studies. In this method, with 
proper control of INR levels and anticoagulation therapy, 
the incidence of complications will be reduced, and pa-
tients can diagnose functional disorders in the early stages 
through monitoring of the valve function to prevent the 
progression of complications. Thus, self-management in 
these patients is safe, with better clinical and psychologi-
cal results than for the usual management method, which 
eventually can improve the quality of treatment and qual-
ity of life in these patients.
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