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Dear Editor,
The prevalence of cardiac amyloidosis (CA) has been grossly

underestimated due to the lack of specific screening guidelines and
phenotypic overlap with other cardiac diseases. However, recent
advances in diagnostic techniques and pharmacotherapies have
helped significantly improve CA outcomes[1]. Aortic stenosis (AS)
shares several common features with CA, and recent evidence
suggests the concomitance of these pathologies[2]. Without appro-
priate and timely intervention, severe AS and CA can individually
have a poor prognosis and, if in coexistence, delay diagnosis and
timely treatment[3]. This systematic review and meta-analysis pro-
vide insights into the outcomes of transcatheter aortic valve repla-
cement (TAVR) in patients with severe AS and concomitant CA.
This study aims to clarify the potential benefits of aortic valve
replacement in this high-risk population and its approach.

A comprehensive search was conducted on PubMed, Embase,
and Scopus utilizing predefined MeSH (Medical Subject
Headings) terms coupled with Boolean operators ‘AND’ and
‘OR’. The search strategy included the terms ‘Cardiac
Amyloidosis’ OR ‘Amyloidosis’ AND ‘Aortic Stenosis’ AND
‘TAVR’ OR ‘Aortic valve replacement’ AND ‘Outcomes’. Our
meta-analysis sought observational studies published from
inception up until 10th April 2023. Studies with patients of age at
least 18 years, two groups of patients in which one group is
cardiac amyloidosis with aortic stenosis (CA+AS), and another

group of patients with aortic stenosis alone (AS). Baseline con-
tinuous variables were summarized as mean (SD), whereas
dichotomous variables were described as frequencies or percen-
tages. A conventional, two-arm meta-analysis for primary and
secondary outcomes was performed by adopting the
Dersimonian and Laird random-effects model for the study var-
iations. Outcomes were reported as pooled odds ratio (OR) and
their corresponding 95% confidence interval (95% CI).
Statistical significance was met if 95% CI did not cross the
numeric ‘1’ and the two-tailed P value was less than 0.05. The
heterogeneity among studies was assessed using the Higgins
I-squared (I2) statistical model, with I2 values less than 75%
considered mild-moderate and at least 75% considered high.

We identified four studies[4–7] with a total of 246 151 patients
who underwent TAVR. Among these, 586 individuals had
CA+AS, while 245 565 has AS alone. The mean age of patients
among CA+AS and AS-alone groups were 85 and 80 years,
respectively. The most common comorbidity present among the
CA+AS group when compared to AS-alone was hypertension
(45.05 vs. 0.2%).

The pooled analysis of primary endpoints showed the odds of
post-TAVR short-termmortality within 30 days [OR, 0.34 (95%
CI: 0.10–1.19), P=0.09, I2=62.40%] was comparable between
both groups of patients. However, the incidence of stroke [OR,
0.34 (95%CI: 0.18–0.65), P<0.001, I2=16.78%], acute kidney
injury (AKI) [OR, 0.50 (95% CI: 0.34–0.73], P<0.001,
I2= 32.09%] were significantly lower in AS group compared
with CA+AS group. Pooled odds of major bleeding were com-
parable between both groups of patients [OR, 0.88 (95% CI:
0.54–1.44), P=0.62, I2=32.95%] (Fig. 1A–D).

To our knowledge, the present meta-analysis is the first to
evaluate clinical outcomes post-TAVR among those with CA and
AS. It is expected for patients with dual pathology (CA+AS) to
have worse outcomes post-TAVR as they usually have an increase
in risk factors such as old age, elevated troponin levels, history of
carpal tunnel syndrome, increased septal thickness on echo-
cardiography, and right bundle branch block on electro-
cardiogram. Previous studies have stipulated that due to these
factors, there is an increase in 1-year mortality among patients
with (CA+AS)[8]. However, our analysis showed that short-term
mortality was comparable among both groups. Additionally,
recent studies have shown that there was no difference in all-cause
mortality in the patients who received TAVR, despite a more
severe clinical picture in dual pathology (CA+AS) (grade 2/3),
with higher biomarkers, reduced functional capacity, NYHA
(NewYorkHeart Association) class 3 or 4, and altered ventricular
function[8].
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Interestingly, this analysis showed that major bleeding and
short-term mortality were comparable between both patient
populations post-TAVR, as previous reports showed there was
an increase in the post-SAVR[9]. This means that patients with
amyloidosis if they have AS or otherwise, could benefit from less
invasive treatment options like TAVR. A recent study also
showed that TAVR showed lower in-hospital mortality in
patients with CS than SAVR[10]. However, studies comparing the
outcome of patients with CS and AS post-TAVR and SAVR
would be required.

The major limitation of the current study is that the results
were largely derived from observational studies, where con-
founding bias could not be ruled out. Secondly, only four studies
are available to date to evaluate the outcomes, and hence these
results cannot be generalized.

Our results show that mortality was comparable between both
groups of patients, while the incidence of stroke and AKI was
significantly lower in AS group compared with the
CA+AS group.
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Figure 1. Forest plot of clinical outcomes among meta-analysis: (A) post-TAVR mortality within 30 days, (B) stroke, (C) AKI, and (D) major bleeding. AKI, acute
kidney injury; AS, aortic stenosis; CA, cardiac amyloidosis; OR, odds ratio; TAVR, transcatheter aortic valve replacement

Correspondence. International Journal of Surgery (2023)

2873



References
[1] AddisonD, Slivnick JA, Campbell CM, et al. Recent advances and current

dilemmas in the diagnosis and management of transthyretin cardiac
amyloidosis. JAHA 2021;10:e019840.

[2] Galat A, Guellich A, Bodez D, et al. Aortic stenosis and transthyretin
cardiac amyloidosis: the chicken or the egg? Eur Heart J 2016;37:
3525–31.

[3] Tahir UA, Doros G, Kim JS, et al. Predictors of mortality in light chain
cardiac amyloidosis with heart failure. Sci Rep 2019;9:8552.

[4] Rosenblum H, Masri A, Narotsky DL, et al. Unveiling outcomes in
coexisting severe aortic stenosis and transthyretin cardiac amyloidosis.
Eur J Heart Fail 2021;23:250–8.

[5] Scully PR, Patel KP, Treibel TA, et al. Prevalence and outcome of dual
aortic stenosis and cardiac amyloid pathology in patients referred for
transcatheter aortic valve implantation. Eur Heart J 2020;41:2759–67.

[6] Inestroza K, Ebner B, Ergui I, et al. C-36 | In-hospital outcomes post-
TAVR in patients with amyloidosis – a perspective from national inpa-
tient sample. J Soc Cardiovasc Angiography Interv 2022;1:100188.

[7] Elzeneini M, Gupta S, Assaf Y, et al. Outcomes of transcatheter aortic
valve replacement in patients with coexisiting amyloidosis: mortality,
stroke, and readmission. JACC Adv 2023;2:100255.

[8] Nitsche C, Scully PR, Patel KP, et al. Prevalence and outcomes of concomitant
aortic stenosis and cardiac amyloidosis. J Am Coll Cardiol 2021;77:128–39.

[9] Treibel TA, FontanaM, Gilbertson JA, et al. Occult transthyretin cardiac
amyloid in severe calcific aortic stenosis: prevalence and prognosis in
patients undergoing surgical aortic valve replacement. Circ Cardiovasc
Imaging 2016;9:e005066.

[10] KhanMZ, Brailovsky Y, Vishnevsky O, et al. Clinical outcome of TAVR
vs. SAVR in patients with cardiac amyloidosis. Cardiovasc Revasc Med
2022;43:20–5.

Correspondence. International Journal of Surgery (2023) International Journal of Surgery

2874


