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[Abstract] Objective To summarize the clinical registration data of endodontic diseases registered in ClinicalTri-
als.gov in the United States and Chinese Clinical Trial Registry (ChiCTR), and analyze the registration characteristics at
home and abroad. Methods We searched the clinical studies related to endodontic disease registered in the two data-
bases from January 1, 2000, to August 20, 2023. We exiracted and analyzed the information from clinical studies relat-

ed to endodontic diseases. The extracted content included information on the registration region, registration year, trial
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title, research direction, sample size, trial progress, study type, trial design, blinding method, clinical trial phase, and
participating institutions. Results The two databases contained a total of 536 191 registered items, of which 634 were
endodontic diseases. Clinical trials in the registry of endodontic diseases involved 43 countries, of which the top three
were Egypt (188 items), China (130 items), and the America (46 items). In addition, the number of registrations of clini-
cal trials on endodontic diseases has significantly increased since 2015. The research directions were mainly pulposis
(434 items), caries (106 items), and periapical diseases (77 items), which mostly involved etiology, drug intervention,
surgical intervention, new technology, and new materials. Moreover, there were 430 clinical trials (67.82%) with a sam-
ple size < 100 and 185 (29.18%) with a sample size of 100-999. The progress status at the time of registration showed
the largest number of completed trials, accounting for 286 items (45.11%), followed by unknown (125 items), recruiting
(110 items), and not yet recruiting (81 items). The main research types were intervention studies (546 items, 86.12%),
and the main design model was randomized parallel controlled trials (473 items, 74.61%). Additionally, 423 items
(66.72%) were marked using the blind method, mainly double-blind trials (195 items), followed by other/unmarked
(123 items, 19.40%) and open study (88 items, 13.88%). Furthermore, the largest number of items in the study phase
were marked other/unlabeled (388 items), followed by phase Il study (69 items) and preliminary study (62 items). Addi-
tionally, 611 items (96.37%) were clinical trials with a number of participating institutions < 3, and 23 items (3.63%)
had a number of participating institutions > 3. Conclusion The number of clinical trials registered for endodontic dis-
eases is generally on the rise, but it is still relatively small. The quality of the study design needs to be enhanced, and
the registration information in the study phase needs to be improved. Moreover, the number of multicenter trials is

small. In the future, we should fully mobilize the talent advantages of well-known stomatology majors in China, take the

lead in conducting high-quality, multi-center clinical research, and realize the transformation of results.
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Table 1  Distribution of clinical trial registrations for endodon-

tic diseases based on the ClinicalTrials.gov database

Registered  Registration Proportion | | Registered ~ Registration Proportion
country number (%) country number (%)
Egypt 188 36.58 Syria 2 0.39
America 46 8.95 Serbia 2 0.39
Turkey 45 8.75 Norway 2 0.39
Brazil 36 7.00 Malaysia 2 0.39
India 33 6.42 Lithuania 2 0.39
Pakistan 25 4.86 Croatia 2 0.39
Iran 24 4.67 Finland 2 0.39
France 11 2.14 Poland 2 0.39
China 10 1.95 Vietnam 1 0.19
Britain 10 1.95 Hungary 1 0.19
Jordan 7 1.36 New Zealand 1 0.19
Italy 7 1.36 Greece 1 0.19
Spain 7 1.36 Venezuela 1 0.19
Mexico 7 1.36 Thailand 1 0.19
Saudi Arabia 6 1.17 Sudan 1 0.19
Chile 4 0.78 Slovenia 1 0.19
Singapore 4 0.78 Rumania 1 0.19
Belgium 4 0.78 Lebanon 1 0.19
Sweden 3 0.58 Canada 1 0.19
Germany 3 0.58 Colombia 1 0.19
Denmark 3 0.58 Australia 1 0.19
Israel 2 0.39

Note: international multicenter studies are included in organizational

unit countries
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The number of registrations of clinical trials on endodontic diseases has significantly increased since 2015. The total registrations were

sourced from the ClinicalTrials.gov database and the ChiCTR database on endodontic diseases, and China registrations were obtained from

two databases registered by Chinese researchers. The search period was from January 1, 2000, to August 20, 2023

Figure 1  Annual trends in the number of clinical trial registrations for endodontic diseases based on the ClinicalTrials.gov
and ChiCTR databases
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endodontomy. Nineteen were new technology
studies, including near infrared imaging technology, artificial intelligence, and iTero mouth scan in the diagnosis of caries application, and dy-
namic and static navigation-assisted micro-apical surgery, Hall and modified Hall technique, laser, quantitative light-induced fluorescence (QLF),
and transitional filling repair technique in the preservation of living pulp and early remineralization of caries. Twenty-seven were new material
studies, mainly including the clinical efficacy comparison of new biological dentin replacement materials (Biodentine), bioceramic materials
(iRoot SP, MTA, iRoot BP Plus), photocured tricalcium silicate substrates [ TheraCal (LC)], and bioactive glass resin composites. The other 43
studies mainly focused on the prevention, risk assessment, and trend prediction of caries. @ Among 434 studies on pulposis, one was etiological,
and 104 were drug intervention studies, which mainly focused on the anesthetic effect of common anesthetics in therapy, the analgesic effect of
non-steroidal anti-inflammatory drugs after surgery, and the application of glucocorticoids after therapy. Thirty-seven were surgical intervention
studies, focusing on the analysis of therapeutic effects such as root canal treatment and pulp cutting surgery. A total of 119 were new technology
studies, including unidirectional membrane, pulp revasoplasty, microinvasive vital pulp therapy under a microscope, erbium laser washing mini-
mally invasive therapy, pulp stem cell transplantation, hypothermia therapy, real-time dynamic navigation, 3D printing, photodynamic therapy,
and other clinical applications in pulp diseases. Ninety-three were new material studies, including the clinical application of bioceramics, resin
root fillers (AH Plus), and Bulk filling flow resins (Filtek Bulk fill and SonicFill Bulk fill). There were 80 other studies that mainly involved end-
odontic microbiology research, postoperative pain management, and endodontic teaching. (3) Among the 77 studies on periapical diseases, four
were etiological studies, including analyses of the correlation with diabetes, cardiovascular disease, and smoking. Ten were drug intervention stud-
ies, mainly involving the application of anesthetics and antibiotics in periapical inflammation. Ten were surgical interventions, mainly root canal
therapy. Thirty-two were new technology and four were new material studies, and they were roughly the same in number as pulp disease. The oth-
er 17 studies mainly included microbiological studies and a database of periapical diseases. The data in the figure were sourced from the Clinical-

Trials.gov database and the ChiCTR database on endodontic diseases from January 1, 2000, to August 20, 2023

Figure 2 Research direction of clinical trial registrations for endodontic diseases based on ClinicalTrials.gov and

ChiCTR database registration
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Table 2 Sample size of clinical trial registrations for endodontic Table 3 Distribution of study types in clinical trial

diseases based on ClinicalTrials.gov and

registrations for endodontic diseases based on the

ChiCTR databases n (%) ClinicalTrials.gov and ChiCTR databases  n (%)
Sample size Total registrations China registrations Total registrations China registrations
Study type and design
(numbers) /items /items /items /items
<20 46(7.26) 5(3.85) Intervention study 546 (86.12) 79 (60.77)
20 ~ 49 185(29.18) 17(13.08) Randomized parallel control 473 (74.61) 60 (46.15)
50 ~ 99 199(31.38) 29(22.31) Signal group 32(5.05) 3(2.31)
100 ~ 199 121 ( 19.08) 37(28.46) Non-randomized controlled 17 (2.68) 7 (5.38)
200 ~ 299 32(5.05) 9(6.93) Factorial 10(1.58) 3230
300 ~ 399 17(2.68) 8(6.15) Crossover 7(1.10) 0(0.00)
400 ~ 499 6(0.95) 4(3.08) Sequential 1(0.16) 0 (0.00)
500 ~ 999 9(1.42) 7(5.38) Other/unknown 6 (0.95) 6 (4.62)
ional 94 26 (20.
1 000 ~ 4 999 10(1.58) 6(4.62) Observational study 63 (9.94) 6 (20.00)
Signal 7(1.10 1(0.77
5000 ~ 9 999 1(0.16) 100.77) e ety (110 77
Cohort 6(0.95) 5(3.85)
>10 000 3(0.47) 3(2.31)
Continuous enrollment 5(0.79) 6 (4.62)
Unknown* 5(0.79) 4(3.08) .
( ( ) Cross-sectional 3(0.47) 3(2.31)
Total 634 (100 130(100
ota ) Non-randomized controlled 2(0.32) 2 (1.54)
*Replacing a small number of experiments with unknown items without Factorial 1(0.16) 7(5.38)
specifying the expected sample size Other/unknown 39(6.15) 2(1.54)
Etiology/related factor study 5(0.79) 5(3.85)
i 2% R e L 3
A BRI F 899 B4 W R AIE S8 R A i 32 24 v Treatment study 2(0.32) 2(1.54)
FE200 I LA HEA R 22 Aok, DFoR 2R A 2D Diagnostic test 6 (0.95) 6 (4.62)
ZF?ﬁ ;@ ﬁ}lﬁ% ﬂ‘j 3‘5 , H U\EXJI g~ ri Eﬂ:ﬁ‘ﬁ ﬁlﬁ :l: ﬁ*ﬁ —t Preventive study 6 (0.95) 6 (4.62)
R Epidemiologic stud 3(0.47) 3(2.31)
AR L4705 B8 3, e ol 69 1 RN % priemoa S
Basic scientific study 3(0.47) 3(2.31)
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items), recruiting (110 items), and not yet recruiting (81 items).
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istration showed the largest number of recruiting trials, account-

ing for 46.15% (60 items), followed by not yet recruiting (39
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Figure 3 Progress status of clinical trial registrations for endodontic diseases at the time of registration based on the

ClinicalTrials.gov and ChiCTR databases
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Table 4  Blinding of clinical trial registrations for endodontic diseases based on the ClinicalTrials.gov and ChiCTR databases

Total registrations/items

China registrations/items

Study/blind method

Open Signal Double Triple Quadruple Other/unknown  Open Signal Double Triple Quadruple Other/unknown

Intervention study 83 130 189 58 35 51 12 12 4 1 0 50
Observational study 3 1 1 0 58 3 1 1 0 0 21
Other type study 2 2 5 14 2 2 5 2 0 14
In the total registrations, the number of items marked as other/unla-
Other/Unlabeled beled (388 items) was the highest, followed by phase I study (69
items) and preliminary study (62 items). In the China registrations,
Phase IV
" Total registrations/items the other/unlabeled study was the main study phase (67 items), fol-
2 Phasemn oo o
% #China registrations/items lowed by the preliminary study (48 items) and phase IV study (7
g Phase II items). The total registrations were sourced from the ClinicalTrials.
~ Phase [ gov database and the ChiCTR database on endodontic diseases, and
Preliminary China registrations were obtained from two databases registered by
| T . T T ) Chinese researchers. The search period was from January 1, 2000,
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Registration numbers /items

to August 20, 2023

Figure 4  Study phase of clinical trial registrations for endodontic diseases based on the ClinicalTrials.gov and ChiCTR databases
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