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Valve positions upon which 
cardiac surgeons operate 
should be taken into 
consideration

We read the art ic le  entit led 
“Mechanical versus bioprosthetic 
valves in chronic dialysis: a systematic 
review and meta-analysis” by Kim 
and colleagues,1 with great interest. 
The authors attempted to address 
limitations of previous meta-analyses 
by expanding the searching strategy 
and exhausting more databases with-
out placing any language restriction. 
They concluded that the significant 
benefit of lower all-cause mortality 
with the use of mechanical prosthesis 
(MP) was at the expense of higher 
risks of bleeding and stroke. We 
appreciated the authors’ efforts and 
contribution, and concur with the 
authors that most studies were sub-
ject to high risk of unmeasured con-
founding bias owing to unreported 
demographics, which lowers the 

quality of evidence considerably. 
However, we believe that the pros-
thetic position upon which cardiac 
surgeons operate is a significant con-
tributor to not only conceptual, but 
also statistical heterogeneity. Besides, 
compared with relative risk (RR) that 
Kim and colleagues selected for the 
analysis of all-cause mortality, hazard 
ratio (HR) is supposed to be a more 
appropriate statistic, as it incorpor
ates time into the consideration.

Thus, we followed Kim and col-
leagues’ inclusion criteria and recon-
ducted the meta-analysis with the 
introduction of a subgroup analysis 
based on valve position. There are 
8 studies2–9 providing comparative 
long-term survival outcome for aortic 
valve replacement (AVR) between 
MP and bioprosthesis (BP) in dialysis 
patients. We showed that dialysis 
patients using MP for AVR was asso-
ciated with significantly lower long-
term all-cause mortality than those 
using BP (HR 0.65, 95 % confidence 

interval [CI] 0.51–0.83, I2 = 0 %) 
(Figure 1). On the other hand, the 
long-term overall survival was com
parable between MP and BP (HR 
0.91, 95 % CI 0.77–1.07, I2 = 0 %) 
(Figure 1) in mixed cohorts of AVR 
and mitral valve replacement (MVR). 
Regarding the bleeding events, 
although the use of MP was associ-
ated with a considerably higher risk in 
studies including mixed cohorts of 
AVR and MVR (incidence rate ratio 
[IRR] 2.37, 95% CI 1.34–4.22, I2 = 
41%), we found that there was no sig-
nificant difference in bleeding events 
between MP and BP in patients 
undergoing AVR (IRR 1.18, 95% CI 
0.28–4.85, I2 = 0 %) (Figure 1). One 
plausible explanation for similar 
bleeding risk between MP and BP in 
dialysis patients undergoing AVR may 
reside in the lower target of inter
national normalized ratio (INR), 
usually less than 2.5, used in this 
population, as compared with the tar-
get of 3.0 used in MVR.28 In fact, it 
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Fig. 1. Forest plot of comparative long-term all-cause mortality and bleeding events between mechanical and bioprosthetic prosthe-
sis. Meta-analyses were carried out using random-effects model with restricted maximum likelihood as an estimator for between-
study variance.
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has been shown in previous meta-analysis that MP con-
ferred a significantly greater bleeding risk than BP when 
INR was above 2.5, while bleeding events were comparable 
when INR was below 2.5.29 Of note, the valve position 
appeared to be a significant contributor to heterogeneity as 
both subgroup analyses revealed significant quantitative 
interaction between different valve positions (p = 0.02 for 
long-term, all-cause mortality and p = 0.01 for bleeding 
events) (Figure 1). In summary, when taking the valve posi-
tion into consideration, our subgroup analysis revealed that 
MP may be a feasible choice in dialysis patients undergoing 
AVR given significant lower long-term all-cause mortality 
with comparable bleeding risk as compared with BP.
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