pISSN 1738-6586 / elSSN 2005-5013 / J Clin Neurol 2019;15(1):108-115 / https://doi.org/10.3988/jcn.2019.15.1.108

L)

s
Tafamidis, a Noninvasive Therapy for Delaying
Transthyretin Familial Amyloid Polyneuropathy:
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Background and Purpose Tafamidis functions to delay the loss of function in transthyretin
familial amyloid polyneuropathy (TTR-FAP), which is a rare inherited amyloidosis with pro-
gressive sensorimotor and autonomic polyneuropathy. This systematic literature review and

Zhiyi He® meta-analysis evaluated the efficacy and safety of tafamidis in TTR-FAP patients, with the aim
Wenyu Hu” of improving the evidence-based medical evidence of this treatment option for TTP-FAP.
*Departments of Neurology and Methods A systematic search of the English-language literature in five databases was per-
®Cardiology, The First Affiliated Hospital formed through to May 31, 2018 by two reviewers who independently extracted data and as-
of China Medical University, sessed the risk of bias. We extracted efficacy and safety outcomes and performed a meta-anal-
Shenyang, China ysis. Statistical tests were performed to check for heterogeneity and publication bias.
“Department of Neurology, .. . . . 0.5

The People’s Hospital Results The meta-analysis identified six relevant studies. The tafamidis group showed small-
of Liaoning Province, er changes from baseline in the Neuropathy Impairment Score-Lower Limbs [mean difference
Shenyang, China (MD)=-3.01, 95% confidence interval (CI)=-3.26 to -2.75, p<0.001] and the Norfolk Quality of

Life-Diabetic Neuropathy total quality of life score (MD=-6.67, 95% CI=-9.70 to -3.64, p<0.001),
and a higher modified body mass index (MD=72.45, 95% CI=69.41 to 75.49, p<0.001), with no
significant difference in total adverse events [odds ratio (OR)=0.69, 95% CI=0.35 to 1.35, p=
0.27]. The incidence of adverse events did not differ between tafamidis and placebo treatment
except for fatigue (OR=0.13, 95% CI=0.02 to 0.72, p=0.02) and hypesthesia (OR=0.16, 95%
CI=0.03 to 0.92, p=0.04).

Conclusions This systematic review and meta-analysis has demonstrated that tafamidis delays
neurologic progression and preserves a better nutritional status and the quality of life. The rates of
adverse events did not differ between the patients in the tafamidis and placebo groups. Tafamidis
might be a safer noninvasive option for patients with TTR-FAP.
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INTRODUCTION
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including pain and temperature sensation in the lower extremities, motor impairment, mus-
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dysfunctions, or even death within a decade from onset.*

TTR is a plasma protein consisting of 127-amino-acid
monomers, which is mainly secreted by the liver and functions
as a backup transporter for thyroxine and a primary trans-
porter for the retinol-binding protein/vitamin A complex.®
The TTR gene is located on chromosome 18q12.1 in human.
More than 120 described point mutations have been identi-
fied related to TTR-FAP and degeneration.”'® The most-com-
mon TTR-FAP cases are linked with the replacement of valine
by methionine at position 30 of the TTR protein (V30M).”'"*?

Liver transplantation has been considered as the primary
option for patients with TTR-FAP, which replaces the main
source of the variant TTR protein with a normal donor or-
gan to halt the progression of neuropathy in well-selected pa-
tients with mild hereditary TTR-FAP, and achieves an accept-
able 20-year survival rate of more than 50% despite multiple
disadvantages.*'* However, as an invasive treatment, liver
transplantation is also accompanied by high perioperative
mortality and morbidity even when chronic immunosuppres-
sive treatment is applied."'® Additionally, in spite of a higher
survival rate for early-onset V30M TTR-FAP patients, poor re-
sponses in late-onset V30M TTR-FAP and non-V30M TTR-
gene-mutant patients have been reported.'*"”

Given this limitation, a noninvasive therapy with superi-
or medication safety and curative effect is urgently needed.

Tafamidis is an orally administered amyloid fibrils inhibi-
tor that can potently occupy thyroxine-binding sites and sta-
bilize tetramers with high specificity, and is the first approved
disease-modifying medicine for treating TTR-FAP."® Many re-
cent researches have focused on the efficacy and safety of ta-
famidis in TTR-FAP patients from diverse populations and re-
gions. Tafamidis is emerging as a first-line medicine option
to replace liver transplantation.'**

The present study is the first systematic literature review
and meta-analysis performed to evaluate the efficacy and safe-
ty of tafamidis in TTR-FAP patients, with the aim of improv-
ing the medical-evidence base for applying it as a treatment
option for TTP-FAP.

METHODS

Search strategy

This systematic literature review and meta-analysis were per-
formed using the methodology suggested by the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) guidelines. A systematic search of the English-
language literature was performed through to May 31, 2018
in the following databases: MEDLINE, PubMed, Embase, Web
of Science, and Cochrane Library. The following keywords

»

used were: “tafamidis,” “transthyretin familial amyloid poly-
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neuropathy,” “TTR-FAP “V30MTTR,” “honV30MTTR,
“randomized,” and “randomly” These keywords were com-
bined with appropriate Boolean operators, and further rele-
vant articles were searched for by also checking the reference
lists of all of the identified publications. After completing the
literature searches, the titles and abstracts of the study reports
were screened by Z.Y.N. and X.Y.G,, and any disagreement
was resolved by discussion with or (if necessary) adjudication
by HW.Y.

Selection criteria

The following inclusion criteria were applied in the present
systematic review and meta-analysis: 1) a randomized, pla-
cebo-controlled trial (RCT) with at least 12 months of fol-
low-up, 2) patients diagnosed with TTR-FAP, and 3) studies
that compared the effects of 20 mg of tafamidis self-admin-
istered once daily as a 1:1 meglumine salt or matching place-
bo. Studies with the following characteristics were consid-
ered ineligible: 1) studies that did not include outcomes
information, 2) case reports or studies for which insufficient
information was provided about the patients, and 3) studies
without sufficient data to allow the incidence of mortality or
other outcomes to be determined.

Endpoints

Primary endpoints

Primary efficacy analyses were performed to assess the effi-
cacy of tafamidis, including changes from baseline in the Neu-
ropathy Impairment Score-Lower Limbs (NIS-LL) and the
Norfolk Quality of Life-Diabetic Neuropathy total quality of
life (TQOL) score. The NIS-LL quantifies the motor and reflex
functions in the lower limbs to assessing the disease severity
in TTR-FAP>?* The Norfolk Quality of Life scale utilizes a
patient-reported questionnaire that provides a TQOL score
ranging from -2 (best) to 138 (worst).” The efficacy endpoints
were obtained before the drug regimen was changed.

Secondary endpoints

The modified body mass index (mBMI), including the change
therein, was used to assess the efficacy of tafamidis. mBMI is
calculated as the product of the BMI and the serum albumin
concentration, and measures wasting and autonomic gastro-
intestinal function.

Study selection, data extraction, and quality
assessment

The following basic information was extracted for each study
independently by Z.Y.N. and S.Z.Y. using a standard form:
surname of the first author, year of publication, country in
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which the procedure was performed, study design, group as-
signment, number of patients and their basic characteristics,
follow-up duration, and outcomes (Table 1).

The modified Jadad quality scoring scale evaluates various
parameters such as the generation of random sequences, dis-
tribution methods, randomized concealment, and whether a
blind method was adopted.”® The total Jadad score ranges
from 0 to 7; 1-3 points for a low-quality study and 4-7 points
for a high-quality study. Two raters performed the quality as-
sessment independently (Z.Y.N. and X.Y.G.), with disagree-
ments resolved by seeking the opinion of the third rater
(H.W.Y.) (Table 2). Publication bias was evaluated using Egg-
er’s regression test, and Begg’s adjusted rank correlation test
(Table 3).

Statistical analysis
The statistical analysis was performed independently by X.Y.G.
and H-W.Y. according to recommendations from the PRIS-
MA statement and the Cochrane handbook from the Co-
chrane Collaboration. The pooled mean difference (MD) or
odds ratio (OR) with 95% confidence intervals (CIs) were
calculated for each principal dichotomous variable outcome.
Cochrane’s Q-test and I-squared (I?) were used to evaluate
the statistical heterogeneity for the pooled results. The com-
bined result was regarded as having heterogeneity if p<0.05
or I’>50%. A fixed-effect model was used to conduct a meta-
analysis when the data showed inconspicuous heterogeneity,
otherwise a random-effect model was applied. Subgroup anal-
ysis was also conducted in our meta-analysis.

The meta-analysis was performed using RevMan software
(version 5.3, Cochrane Collaboration; Copenhagen, Den-

Table 1. Baseline characteristics of the included studies

mark). The presence of publication bias was assessed with Eg-
ger’s regression test and Begg’s adjusted rank correlation test
using the meta bias commands in STATA (version 14.0, Stata-
Corp, College Station, TX, USA). All of the statistical tests
were two-sided, and p<0.05 was considered statistically sig-
nificant.

RESULTS

Literature selection

The database searches yielded 110 entries, of which 76 were
excluded due to duplications, reviews, or irrelevance. Of the
34 publications that qualified for abstract review, 17 were
dropped for the following reasons: only a single treatment
arm (n=3), comparison of the effect of tafamidis on TTR-
FAP between different TTR gene mutations (n=2), follow-up
duration of less than 1 year (n=1), lack of clarity of the NIS-LL
or Norfolk Quality of Life score (n=3), treatment regimens
in the control group not in accordance with our inclusion cri-
teria (n=8). Full-text articles were assessed for the remaining
17 publications, and 11 were excluded with the following rea-
sons: sample too small (n=8) or insufficient data (n=3). We
therefore finally enrolled six trials for further analysis. The
PRISMA flow diagram for study selection is shown in Fig. 1.

Included trials and bias assessment

The characteristics of the included patients are listed in de-
tail in Table 1.7 The results for publication bias in the six
comparative trials are presented in Table 3.

Sample size, males Age, years Symptom duration, months  Clinical Follow-up
Reference (year) = == = .
Tafamidis Placebo Tafamidis Placebo Tafamidis Placebo stage  period, months
Barroso et al., 2017”' 38(18) 37 (16) 40.7£14.1 38.6+13.8 4524553 38.6+34.6 Early 72
Coelho et al., 2013% 38(17) 33 (19) 443%150 3301146  94.8+84.1 61.4+40.7 Not reported 30
Suhr et al, 2014% 38(17) 33 (15) 4301146 40.5+14.4 76.5+83.7 42.8+40.4 Not reported 30
Keohane et al,, 20177 48 44 - - - - Early 18
Gundapaneni etal, 2018 64 (30) 61 (30) 39.8+12.7  384+129 47.0+48.4 34.7+32.9 Not reported 12
Coelho et al,, 2012% 64 (32) 61 (26) 39.8+£12.7 38.4+129 4701484 3471329 Early 18

Data are mean+SD values.

Table 2. Jadad scores for the included studies

Reference (year) Randomization = Concealment of allocation
Barroso et al,, 2017” 2
Coelho et al,, 2013%

Suhr et al, 2014%
Keohane et al., 20177
Gundapaneni et al, 2018

Coelho et al., 2012%

Double blinding Withdrawals and dropouts Jadad score
2

1 1
1 1
1 1
1 1
1 1
1 1

NN NN
NN NN
D OO OO OO O O
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Table 3. Results from the meta-analysis of various outcomes and publication bias

Heterogeneity p value for publication bias

MD/OR  959% ClI p Model = Studies (n)
I (%) Begg's test  Egger's test
NIS-LL LS mean change -3.01  -3.26,-2.75 <0.001 Fixed 037 0 0.296 0.077 3
mBMI mean change 7245 69.41,7549 <0.001 Fixed 0.88 0 0.734 0.130 4
TQOL mean change -6.67 -9.70,-3.64 <0.001 Random <0.001 88 0.296 0.486 3
Mortality 097 0.24,3.98 097 Fixed 0.46 0 1.000 - 2
Subjects with AE 046 0.18,1.17 0.10 Fixed 0.19 39 0.296 0.194 3
Serious AEs 0.88 0.38,2.05 0.77 Fixed 0.53 1.000 - 2
AEs leading to drug discontinuation ~ 1.22  0.32, 4.71 0.77 Fixed 0.86 0 1.000 - 2
Diarrhea 148 0.74,299 0.27 Fixed 0.87 0 0.296 0.063 3
Urinary tract infection 1.1 0.60, 2.07 0.74 Fixed 0.20 38 1.000 0.022 3
Pain in extremity 113 0.29,4.42 0.87 Random  0.17 47 1.000 - 2
Influenza 059 0.29, 1.17 0.13 Fixed 0.20 37 0.296 0.032 3
Headache 0.66 0.33,1.32 0.24 Fixed 0.49 0 1.000 0.635 3
Nasopharynagitis 1.35  0.65,2.81 0.42 Fixed 0.86 0 0.296 0.057 3
Nausea 121 0.48,3.08 0.69 Fixed 0.37 0 1.000 - 2
Vomiting 0.78 0.32,1.89 0.58 Fixed 0.83 0 1.000 - 2
Punctate keratitis 129 0.43,3.85 0.65 Fixed 0.60 0 1.000 - 2
Back pain 203 067,614 0.21 Fixed 0.25 23 1.000 - 2
Vaginal infection 237 059,947 0.22 Fixed 0.50 0 1.000 - 2
Peripheral edema 092 0.15,5.66 092 Random  0.15 52 1.000 - 2
Constipation 0.74 0.26,2.06 0.56 Fixed 0.36 0 1.000 - 2
Upper respiratory tract infection 096 0.37,249 093 Fixed 0.82 0 0.296 0.075 3
Thermal burn 0.88 0.40, 1.95 0.75 Fixed 097 0 1.000 0.928 3
Anxiety 0.55 0.07,4.09 0.55 Random 0.13 57 1.000 - 2
Depression 246 0.69,8.76 0.16 Fixed 0.22 32 1.000 - 2
Paresthesia 034 0.12,1.00 0.05 Fixed 0.44 0 1.000 - 2
Dizziness 097 0.27,3.44 0.96 Fixed 0.20 39 1.000 - 2
Hypesthesia 0.16  0.03,0.92 0.04 Fixed 0.64 0 1.000 - 2
Fatigue 0.13  0.02,0.72 0.02 Fixed 0.51 0 1.000 - 2

AE: adverse event, Cl: confidence interval, LS mean: least-squares mean, mBMI: modified body mass index, MD: mean difference, NIS-LL: Neuropathy
Impairment Score-Lower Limbs, OR: odds ratio, TQOL: total quality of life.

Efficacy endpoints

Co-primary endpoints

The NIS-LL and the least-squares (LS) mean changes in the
NIS-LL from the baseline to the endpoint levels were report-
ed for three of the included studies.”*** The overall meta-
analysis revealed a statistically significant difference, with an
MD of -3.01 in the LS mean change between the tafamidis and
placebo groups, with no significant heterogeneity (95% Cl=
-3.26 to -2.75, p<0.001, ’=0%) (Fig. 2, Table 3, Supplemen-
tary Fig. 1 in the online-only Data Supplement).

The LS mean change from the baseline in the Norfolk Qual-
ity of Life-Diabetic Neuropathy TQOL score to the endpoint
level was reported for three of the included studies.””*"** The
overall meta-analysis revealed a statistically significant differ-
ence, with an MD of -6.67 in the LS mean change between
the tafamidis and placebo groups, with a significant hetero-

geneity (95% CI=-9.70 to -3.64, p<0.001, I’=88%) (Fig. 2, Ta-
ble 3, Supplementary Fig. 1 in the online-only Data Supple-
ment).

Secondary endpoint

The change in mBMI was taken as the secondary endpoint
for evaluating the nutritional status in the tafamidis and pla-
cebo groups, and four studies were included.”***"** The
overall meta-analysis revealed a statistically significant dif-
ference, with an MD of 72.45 for the mBMI change between
the tafamidis and placebo groups (95% CI=69.41 to 75.49,
p<0.001, I’=0%) (Fig. 2, Table 3, Supplementary Fig. 1 in the
online-only Data Supplement).

Safety endpoints
Adverse events were reported in detail for three studies.
The proportion of patients reporting adverse events did not

30-32
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Records identified through Additional records identified
database searching through other source
(n=110) (n=0)

A4

Records after duplicates removed
(n=76)

Y

Records screened

Records excluded after title and

(n=34)

A
Full-text articles assessed for

\ 4

abstract screening
(n=17)

Full-text articles excluded with reasons (n=11)
> 1. Relative small sample (n=8)

eligibility
(n=17)

Y
Studies included in qualitative
synthesis

(n=6)

A
Studies included in quantitative
synthesis (meta-analysis)

(n=6)

2. Insufficient data (n=3)

Fig. 1. Trial selection process.

differ between the groups: 132 (89.8%) of the 147 patients in
the tafamidis group versus 134 (95%) of the 141 patients in the
placebo group (OR=0.46, 95% CI=0.18 to 1.17, p=0.10, I’=
39%) (Fig. 2, Table 3, Supplementary Fig. 2 in the online-on-
ly Data Supplement). Mortality events were reported for two
of the studies.”** The proportion of such events did not dif-
fer between the groups (OR=0.97, 95% CI=0.24 to 3.98, p=
0.97, ’=0%) (Fig. 2, Table 3, Supplementary Fig. 2 in the on-
line-only Data Supplement).

Subgroup analyses showed that most-common adverse
events did not differ between the tafamidis and placebo groups
(Fig. 2, Table 3, Supplementary Fig. 2 in the online-only Data
Supplement). However, the proportion of patients reporting
fatigue differed significantly between the two groups: 1 (0.01%)
of the 103 patients in the tafamidis group versus 10 (10%) of
the 100 patients in the placebo group (OR=0.13, 95% CI=0.02
to 0.72, p=0.02, ’=0%) (Fig. 2, Table 3, Supplementary Fig.
2 in the online-only Data Supplement). The proportion of
patients reporting hypesthesia also differed significantly be-
tween the groups: 1 (0.01%) of the 103 patients in the tafami-
dis group versus 8 (8%) of the 100 patients in the placebo group
(OR=0.16, 95% CI=0.03 to 0.92, p=0.04, I’=0%) (Fig. 2, Table
3, Supplementary Fig. 2 in the online-only Data Supplement).

112 J Clin Neurol 2019;15(1):108-115

Quality and publication bias of the included studies
The quality of the included studies was quantitatively as-
sessed using the Jadad scale. All six included studies em-
ployed randomization, concealment of allocation, and dou-
ble blinding, and all of them had a Jadad score of 6 points,
indicating that they were of high quality (Table 2).”** Publi-
cation bias was tested using Egger’s regression test and Begg’s
adjusted rank correlation test, and we found no significant
correlation between effect size or other evidence of publica-
tion bias (Table 3).

DISCUSSION

We collected six double-blind RCTs that included patients
with TTR-FAP to evaluate the efficacy and safety of tafamid-
is. The pooled results demonstrated the following: 1) tafami-
dis treatment achieved a significantly better result than placebo
treatment in terms of the LS mean changes from the baseline
in the NIS-LL, TQOL score, and mBMI, and 2) the incidence
rates of adverse events were similar in the tafamidis and pla-
cebo treatment groups. Although subgroup analysis revealed
that the most-common adverse events did not differ between
the tafamidis and placebo groups, the risk of hypesthesia and
fatigue were significantly lower in the tafamidis group than
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Tafamidis vs. Placebo

OR (95% Cl) pvalue
Death —_— 0.97 (0.24, 3.98) 097
Subjects with AE —— 0.46 (0.18, 1.17) 0.10
Serious AEs —— 0.88 (0.38, 2.05) 0.77
AEs leading to drug discontinuation —_— 1.22 (0.32, 4.71) 0.77
Diarrhea - 1.48 (0.74, 2.99) 0.27
Urinary tract infection i 1.1 (0.60, 2.07) 0.74
Pain in extremity —_— 1.13(0.29, 4.42) 0.87
Influenza — 0.59 (0.29, 1.17) 0.13
Headache — 0.66 (0.33, 1.32) 0.24
Nasopharyngitis —— 1.35(0.65, 2.81) 0.42
Nausea —T— 1.21(0.48, 3.08) 0.69
Vomiting = 0.78 (0.32, 1.89) 0.58
Punctate keratitis —— 1.29 (0.43, 3.85) 0.65
Back pain - 2.03(0.67, 6.14) 0.21
Vaginal infection . 2.37(0.59,9.47) 0.22
Peripheral edema —_— 0.92 (0.15, 5.66) 092
Constipation — 0.74 (0.26, 2.06) 0.56
Upper respiratory tract infection —— 096 (0.37, 2.49) 093
Thermal burn — 0.88 (0.40, 1.95) 0.75
Anxiety e 0.55 (0.07, 4.09) 0.55
Depression - 2.46 (0.69, 8.76) 0.16
Paresthesia — 0.34(0.12, 1.00) 0.05
Dizziness —_— 097 (0.27,3.44) 0.96
Hypoesthesia —_— 0.16 (0.03,0.92) 0.04
Fatigue ‘—"— ‘ 0.13(0.02,0.72) 0.02

0.02 020 100 10.00

MD (95% Cl) pvalue

Change in NIS-LL score L -3.01(-3.26, -2.75) <0.001

Change in mBMI, kg/m? g/L - 72.45 (69.41, 75.49) <0.001

Change in TQOL score - -6.67 (-9.70, -3.64) <0.001

T 1
-10 0 75

Fig. 2. Efficacy and safety endpoints. AE: adverse event, Cl: confidence interval, mBMI: modified body mass index, MD: mean difference, NIS-LL:
Neuropathy Impairment Score-Lower Limbs, OR: odds ratio, TQOL: total quality of life.

in the placebo treatment group of patients with TTR-FAP.

A previous study found that tafamidis treatment did not
affect patients with TTR amyloid cardiomyopathy.” Howev-
er, a recent multicenter, international, double-blind, placebo-
controlled, phase 3 trial involving 441 patients with TTR
amyloid cardiomyopathy randomly assigned to a tafamidis
or placebo group for 30 months found that tafamidis was
associated with reductions in all-cause mortality, cardiovas-
cular-related hospitalizations, and the declines in functional
capacity and quality of life as compared with placebo.”* This
represents strong evidence that tafamidis is an effective ther-
apy for patients with TTR amyloid cardiomyopathy.

In addition to clinical studies of the effect of tafamidis on
TTR-FAP patients, several trials have examined the roles of a
kinetic stabilizer (diflunisal) on TTR-FAP disease progres-

sion.”” Diflunisal is a generic nonsteroidal anti-inflammato-
ry drug that has been successfully complexed to the thyrox-
ine binding site, and it has been demonstrated to kinetically
stabilize circulating TTR protein tetramers, thereby inhibit-
ing the release of the TTR protein monomer necessary for am-
yloidogenesis.*®*’ These findings represent strong clinical evi-
dence that kinetically stabilizing an amyloidogenic precursor
protein (transthyretin) exerts beneficial effects on amyloid-re-
lated neurologic disease progression.

TTR gene silencing therapies that inhibit the hepatic pro-
duction of the mutant and nonmutant TTR proteins via post-
transcriptional gene silencing have recently received consider-
able attention in explorations of invasive treatments. Antisense
oligonucleotides are synthetic strings of nucleotides designed
to prevent the expression of a targeted protein by selectively
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binding to the RNA that encodes the targeted protein and
thereby prevent translation. It was reported very recently that
inotersen, a 2’-O-methoxyethyl-modified antisense oligonu-
cleotide that inhibits hepatic production of TTR, improves
the course of neurologic disease and the quality of life in pa-
tients with hereditary TTR amyloidosis. The limitations of
this clinical trial included that it had insufficient statistical
power for measuring the effects of inotersen treatment on
cardiomyopathy.*’ ISIS-TTRgyx is a second-generation anti-
sense inhibitor of the molecular target TTR, and is designed to
bind within the nontranslated portion of the human TTR gene
messenger RNA (mRNA) and thereby degrade this mRNA to
prevent the production of both nonmutant and mutant TTR
proteins.*!

RNA interference (RNAi) therapy has also been used to sup-
press the production of TTR.* RNAi is an endogenous cellular
mechanism for controlling gene expression in which small
interfering RNAs that are bound to the RNA-induced silenc-
ing complex mediate the cleavage of target mRNA.** RNAi-
based drugs harness endogenous posttranscriptional gene si-
lencing pathways for therapeutic purposes. Two RNAi drugs
(ALN-TTRO02 and ALN-TTg.) have been developed that
target the disease-causing mutant TTR gene mRNA in the
liver for treating TTR-FAP. A greater efficacy in targeting the
disease-causing mutant combined with lower risk and bet-
ter toleration are expected for RNAi-based drugs targeting
TTR-FAP. Patisiran is another investigational RNAi thera-
peutic agent, which specifically inhibits the hepatic synthesis
of TTR. A recent randomized, placebo-controlled, phase 3
trial involving patients with hereditary TTR amyloidosis with
polyneuropathy found that patisiran improved multiple clin-
ical manifestations of hereditary TTR amyloidosis.*” That trial
also yielded evidence that patisiran improved the cardiac
manifestations of hereditary transthyretin amyloidosis. We
also anticipate that RNAi-based drugs will be widely used for
other hereditary diseases in the future. However, no previous
clinical trial has compared the efficacy and safety between ta-
famidis and RNAi drugs for TTR-FAP patients. We therefore
also look forward to such clinical studies, which could yield
strong evidence of useful treatment options for TTR-FAP pa-
tients.

While the present study included six high-quality RCTs, it
was also subject to some limitations. Firstly, because this me-
ta-analysis focused on a rare disease, the statistical power was
unavoidable restricted by the relative smallness of the sample
of existing studies. Secondly, most of the included studies had
both a prospective and open-label design, resulting in miss-
ing data and a possibility of bias. Thirdly, the inherent limita-
tions of a meta-analysis such as publication bias cannot be
ignored. Fourthly, the statistical heterogeneity was quantified

114 J Clin Neurol 2019;15(1):108-115

for the outcome of TQOL mean changes. The heterogeneity
of indicators of continuous variables is generally quite diffi-
cult to investigate. Due to a very small number of reports on
TQOL mean changes and the different sample sizes and selec-
tion criteria applied in the studies, we were unable to conduct
a subgroup analysis. Moreover, our sensitivity analysis (Sup-
plementary Fig. 3 in the online-only Data Supplement) failed
to identify the real sources of the heterogeneity. We speculate
that the heterogeneity was caused by multiple factors such as
age, sex, disease course, and treatment time.

In conclusion, this systematic review and meta-analysis of
six RCTs has demonstrated that tafamidis exhibits a slower
neurologic disease progression and better preservation of nu-
tritional status and quality of life.

The rate of adverse events did not differ between the pa-
tients in the tafamidis and placebo groups. These findings in-
dicate that tafamidis might be a safer noninvasive option for
patients with TTR-FAP.

Supplementary Materials
The online-only Data Supplement is available with this arti-
cle at https://doi.org/10.3988/jcn.2019.15.1.108.
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