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[ Abstract] Objective To systematically review the efficacy and safety of galcanezumab for the
treatment of migraine in adults. Methods PubMed, Embase, Cochrane Library, ClinicalTrials. gov, CNKI,
WanFang Data, and VIP databases were systematically searched to collect randomized controlled trial (RCT)
about the clinical efficacy and safety of galcanezumab versus placebo in the treatment of adults with migraine
from inception to December 31, 2025. Two researchers independently screened literature, extracted data, and
evaluated the risk of bias of the included studies, then Meta-analysis was performed using the RevMan 5.4
software. Results A total of 8 RCTs involving 6,658 patients were included. The results showed that compared
with the control group, galcanezumab effectively reduced the number of monthly migraine days [MD=-2.21,
95%CI (-2.42, —2.01), P<0.001]; increase the percentage of participants with reduction from baseline >50%, >
75%, and 100% in monthly migraine days [RR=1.64, 95%CI (1.55, 1.74), P<0.001; RR=1.94, 95%CI (1.76,
2.15), P<0.001; RR=2.16, 95%CI (1.80, 2.60), P<0.001]; decrease the number of monthly migraine days
requiring acute medication [MD=-1.74, 95%CI (-1.92, -1.56), P<0.001] and the score of Migraine Disability
Assessment Test [MD=-5.19, 95%CI (-6.65, —3.73), P<0.001]; increase the score of role function restrictive
domain of the migraine specific quality of life questionnaire [MD=7.16, 95%CI (6.27, 8.05), P<0.001]. In
subgroup analyses stratified by galcanezumab dosage, the above findings remained consistent. For safety, the
differences in the incidence of total adverse reactions [RR=1.14, 95%CI (0.99, 1.33), P=0.08] and serious
adverse reactions [RR=1.69, 95%CI (0.96, 2.97), P=0.07] were not statistically significant between the two
groups. The incidence of injection site reactions was significantly higher in the galcanezumab group than in
the control group [RR=3.01, 95%CI(1.58, 5.73), P<0.001]. Conclusion Current evidence shows that
galcanezumab effectively relieves migraine symptoms in adults, but may increase incidence of injection site
pain. Due to the limited quality and quantity of the included studies, more high-quality studies are needed to

verify the above conclusion.
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Test for overall effect: Z = 18.09 (P < 0.00001)
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Stauffer 2018 -473 42 210 -281 495 425 8.0% -1.92[-2.66,-1.18] DU
Subtotal (95% CI) 1652 2547 72.1% -2.27 [-2.51, -2.02] *
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Test for overall effect: Z = 20.79 (P < 0.00001)
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Figure 2. Meta—analysis comparing changes in MMD from baseline
between the galcanezumab group and control groups
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Table 2. Summary table of Meta—analysis results for MMD50, MMD75 and MMD100
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Mean Difference

1V, Fixed. 95% ClI 1V, Fixed, 95% CI

Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight
1.8.1 Galcanezumab 120mg
Detke 2018 -474 661 273 -223 765 538 3.3%
Fumihiko 2020 -3.02 32 115 -1.12 321 230 6.5%
Hu 2022 -249 355 260 -0.71 353 258 9.0%
Mulleners 2020 -419 485 230 -14 468 228 44%
Schwedt 2023 -3.95 23 269 -247 219 284 23.9%
Skljarevski 2018a -3.67 331 226 -1.85 3.82 450 10.8%
Skljarevski 2018b -3.59 258 69 -251 266 134 59%
Stauffer 2018 -396 362 210 -2.15 433 425 82%
Subtotal (95% CI) 1652 2547 721%
Heterogeneity: Chi* = 12.86, df =7 (P = 0.08); I> = 46%
Test for overall effect: Z = 15.78 (P < 0.00001)
1.8.2 Galcanezumab 240mg
Detke 2018 -425 662 274 -223 765 538 3.3%
Fumihiko 2020 -2.81 319 114 -112 321 230 6.5%
Skljarevski 2018a -3.63 341 220 -1.85 3.82 450 10.3%
Stauffer 2018 -3.76 3.75 208 -2.15 433 425 7.8%
Subtotal (95% CI) 816 1643  27.9%
Heterogeneity: Chi? = 0.48, df =3 (P = 0.92); I>=0%

Test for overall effect: Z = 9.82 (P < 0.00001)

Total (95% CI) 2468
Heterogeneity: Chi* = 13.34, df = 11 (P = 0.27); I = 18%
Test for overall effect: Z = 18.58 (P < 0.00001)

Test for subaroup differences: Chi? = 0.00. df = 1 (P = 1.00). 12 = 0%
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Figure 3. Meta—analysis of the changes in MMD—-AM between the galcanezumab group and control groups

Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight

1.6.1 Galcanezumab 120mg

Detke 2018 -20.27 64.87 254 -11.53 75.88 504
Fumihiko 2020 -7.06 1425 114 -396 139 229
Hu 2022 -22.61 46.96 252 -10.181 47.2 238
Mulleners 2020 -21.097 50.08 228 -9.295 49.25 225
Schwedt 2023 -22.54 26.83 271 -20.11 26.73 269
Skljarevski 2018a -21.17 2322 216 -12.02 2568 109
Stauffer 2018 -21.16 23.04 195 -14.87 27.02 389
Subtotal (95% Cl) 1530 1963
Heterogeneity: Chi? = 10.50, df = 6 (P = 0.11); 1> = 43%

Test for overall effect: Z = 5.51 (P < 0.00001)

1.6.2 Galcanezumab 240mg

Detke 2018 -17.02 65.02 258 -11.53 75.88 504
Fumihiko 2020 -7.69 1386 113 -396 139 229
Skljarevski 2018a -20.24 2375 215 -12.02 2568 109
Stauffer 2018 -20.06 231 189 -14.87 27.02 389
Subtotal (95% Cl) 775 1231
Heterogeneity: Chi? = 1.84, df =3 (P = 0.61); > = 0%

Test for overall effect: Z = 4.27 (P < 0.0001)

Total (95% Cl) 2305 3194 1

Heterogeneity: Chi? = 12.45, df = 10 (P = 0.26); I> = 20%
Test for overall effect: Z = 6.96 (P < 0.00001)
Test for subaroup differences: Chiz = 0.11. df =1 (P = 0.75). 2= 0%

Mean Difference
IV, Fixed. 95% CI

Mean Difference
1V, Fixed. 95% Cl

2.0%
21.2%
3.1%
2.6%
10.5%
6.5%
12.1%
57.9%

2.0%
21.9%
6.4%
11.8%
42.1%

00.0%

-8.74 [-19.11, 1.63]
-3.10 [-6.28, 0.08]
-12.43 [-20.77, -4.09]
-11.80 [-20.95, -2.65]
2.43[-6.95, 2.09]
-9.15 [-14.88, -3.42)]
-6.29 [-10.49, -2.09)]
-5.40 [7.32, -3.48]

-5.49 [-15.83, 4.85)
-3.73 -6.86, -0.60]
-8.22 [-13.99, -2.45]
-5.19 [-9.44, -0.94]
-4.91 [-7.16, -2.66]

<&

2

-5.19 [-6.65, -3.73]

-20

0 10 20
Control

-10
Experimental

B4 mERTRETNASITIRAMIDAS S I LL B Meta 247
Figure 4. Meta—analysis of the changes in MIDAS scores between the galcanezumab group and control groups
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Experimental

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed. 95% CI

1.5.1 Galcanezumab 120mg

Control

Detke 2018 21.81 2238 252 16.76 26.23 494 6.1%
Fumihiko 2020 17.13 1093 112 10.12 10.98 228 12.8%
Hu 2022 21.01 13.71 260 13.94 1386 248 13.7%
Mulleners 2020 23.21 20.16 223 10.68 19.97 222 57%
Schwedt 2023 28.92 17.61 271 24 1755 269 8.9%
Skljarevski 2018a 2847 1729 226 19.65 19.36 443 9.4%
Skljarevski 2018b 30.23 20.48 63 21.08 20.99 133 21%
Stauffer 2018 3243 18.85 207 2469 219 419 7.2%
Subtotal (95% Cl) 1614 2456  65.8%
Heterogeneity: Chiz = 13.03, df = 7 (P = 0.07); I = 46%

Test for overall effect: Z = 13.34 (P < 0.00001)

1.5.2 Galcanezumab 240mg

Detke 2018 23.05 2593 253 16.76 26.23 494 51%
Fumihiko 2020 15.91 1091 112 10.12 10.98 228 12.9%
Skljarevski 2018a 27.04 17.31 219 19.65 19.36 443 9.2%
Stauffer 2018 32.09 18.76 202 2469 219 419 7.1%
Subtotal (95% CI) 786 1584 34.2%

Heterogeneity: Chi? = 0.94, df = 3 (P = 0.82); I>=0%
Test for overall effect: Z = 8.57 (P < 0.00001)

Total (95% CI) 2400
Heterogeneity: Chi? = 14.69, df = 11 (P = 0.20); I = 25%
Test for overall effect: Z = 15.83 (P < 0.00001)

Test for subaroup differences: Chi? = 0.72. df = 1 (P = 0.40). > = 0%
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Figure 5. Meta—analysis of the changes in MSQ—-RFR scores between the galcanezumab group and control groups

3 i

A% Meta 0 M 48 A 8 T RCT, L 6 658 il il A\
TSk B, RGP T I RASZREST (120 mg
1240 mg) IHIFIRSIRA S S 2 etk 45
WoR: AHECTRT IR, IR PR b 2
A ks R B, $ & MMDS0, MMD75 K
MMD100 A, [l R A H 2259 il
KEL, PE MIDAS P53 Fl MSQ-RFR 143 %4
PEJTTE, AN RN K™ E AN R e A R
BRI REZES, (OEFTHAm LT .

B i Sk g KB I8 S T IR YT e O
M TR bR . SEE SRR R E8 H, MMD
AHX 2Rk 2D >509% 2 J) 5 A R0 A o
MMD 26 %598 /0=2 d 90 EAG I R S fe /N
B OARBES oK 2 2R RS AR R AR
221d, PRI 2 d R, FH IR0
B4 51k KR X . MMD75 I MMD100 4354t
RIREZM SR, FEREERINEE
WAIRYT BR ™. ASBEFE  MMD75 A MMD100
1 RR 4393k 1.94 F12.16, /R4S ER AL
1 Bl 5 SO e O R R LA

U0 M 245 ) (AT B A 2 ot
PR AU, X R Sk R A B AL Bz
— Y, Ambrosini 5 Y 5, 2PEIRTT CAUEE
PEAR A0 B XU PRI 25 o ARSI 2 P i 2 BR B0k

DR S RO 174 d, B EBHE
X RCHR 25 W AU, T A s e ) Sk g e
JEMIFEALS A IR BERE 1 3T

MIDAS P53 2 DT Ak f S 9 AH 5C 5% %< 1) 4 b
HE P AHFSE Th MIDAS P43 B AIK 5.19 43, 3% —
R 3 DA o0 R P B S R A T S
(N EERE R ), BN TR, %2 K
FEACTIBER SE BRI & . MSQ-RFR 1432 5
7.16 43, T Lipton 55 7 1 HA % S 50 1A: ol 35 L
(7.543), FUA B A AR 08 o 5 4T

GARMETHE, AR RS Mistry 55 2 X}
CGRP BB ZE R T4 ie — 2, RIS ™
AR SRR 25 30T
CGRP ST KAl FH 1 RGN 7 il — 20U sE,
YOI 2 R Ar, S RO T80
IBITHIBrRA

SRR RN RGN H L, AR50 2%
A ALFE: 5F—, CEREH 220254121, 9
ANIEAERFIPRCT ', FEAENE 2 6 658 1, 2
TR S G aEe. B, g5 R N4
M, ZS AL T MIDAS, MSQ-RFR %5 M R 47
ghJey, T SCRE IR WA YT X AR TS B AR, 2R
=, WA TR AT, SRR 120 mg
240 mg IF RS LAk, MG R E kRS
%o W, EAATEANTE AR, BREAS R
Hb, FERDCHEE SRR SR E A RS, I

https://ywlxbx.whuznhmedj.com/



HYRITIRFZ % 2026 £6 HE 3555 6 5

e T KR,

ARWFFEHER, IR ZRBR AT 120 mg 5 240 mg
PIRP AR 7 RO 28 vk B T2, Hw
BRI 25, IR Bk B i . &
S P I N N S 8 el VA5 = o o B M L N £ 4 =
MIDAS Fl1 MSQ &5 H 3 it 5 435 Jmy 19 S 38 ol 3 3R
IR 2 BREHOA A REFE 1 S0 R ARSI, iR REY)
ST R A IIRERS S B . (R ML
MR —, 9ARFTE Y K HCR 2R T
B ANCE— T PR GRS, JEIk i iR
PR AU T HABTE Y258 (Undifl CGRP 2.
PUAE) BOIFRL, AT TR E L0 P2y xd B
55 DARAR AR XL 45 . R, 2 PBRT R A B
MELLER AT A KRN (R Ao, FLAs SR =
BRHFHEIRCT, KIPLEWARRIE, 52
e A A U R A O R LS ALY, DAk AR
RCT 72 NFEARFAE KK T T AN 2 o 26
=, BE L SR 22 5 S R TR
Klg . UEAh, HPABFITECRE AR 1050, &R
Rk IR RE A IR, JCIk e bR & R Im A fE e
AlfgPE.

gi b, MuriEdE R, R Rk R
(120 mg 1240 mg) 5 Bjj i 7 I A =k 9 BA7 1
WA B ] 22 12 4, RE 0k
RE. REEME . REEDIRERRE 5 A4 16 T
ZBRFNA R KRR, EiRGE T
W . KR ) R PR X R g o — 2
Bk

MR (HMRITRFREE) BEMMR (hups://
ywlxbx. whuznhmedj. com/future Api/storage/appendix/

202512004.pdf)

FlEm SR AR AR FEAA AL 257
s AR 2 £ 5

S 30k

1 GBD 2021 Nervous System Disorders Collaborators. Global,
regional, and national burden of disorders affecting the nervous
system, 1990-2021: a systematic analysis for the Global Burden
of Disease Study 2021[J]. Lancet Neurol, 2024, 23(4): 344-381.
DOI: 10.1016/S1474-4422(24)00038-3.

2 Stovner LJ, Hagen K, Linde M, et al. The global prevalence of

headache: an update, with analysis of the influences of

https://ywlxbx.whuznhmedj.com/

10

11

12

677

methodological factors on prevalence estimates[]]. J Headache
Pain, 2022, 23(1): 34. DOI: 10.1186/510194-022-01402-2.

TR B SR 2i E00 2, TAR R S R 2 JR I
. PRSI S IR TR S (AR B A aph 2 0 220
—WOI]. FhAERhZRI AL, 2023, 56(6): 591-613. [Headache Group
of Chinese Society of Neurology, Chinese Society of Neurology.
Chinese practice guidelines for diagnosis and treatment of migraine
(Ist edition, Chinese Society of Neurology)[J]. Chinese Journal of
Neurology, 2023, 56(6): 591-613.] DOI:10.3760/cma.j.cn113694—
20230222-00118.

UL, BRARL, XUAE, 45 LT FAERS BUR R IR S BR A diR
PR SIEI S 0. 2990 AT~ #2%0E, 2024, 33(8): 860~
868. [Liu SS, Chen G, Liu X, et al. Signal mining and analysis for
adverse drug events of galcanezumab based on FAERS database[J].
Chinese Journal of Pharmacoepidemiology, 2024, 33(8): 860-868.]
DOI: 10.12173/).1ssn.1005-0698.202404018.

Wang X, Song J, You C. Efficacy and safety of galcanezumab for
migraine: evidences from direct and indirect comparisons[J]. Int J
Neurosci, 2023, 133(8): 925-933. DOI: 10.1080/00207454.2022.
2098732.

gl B, B/ INHe, 2R HE, 4% . galcanezumab TR PEIA T Sk F
TR0 %A NE ) Meta 23 HT [T, Th EDBT 25 51 R 24 2%, 2019,
38(6): 367-372. [Zhang CB, Zhong XY, Li MY, et al. Efficacy
and safety of galcanezumab in preventive treatment of migraine: a
meta—analysis[J]. Chinese Journal of New Drugs and Clinical
Remedies, 2019, 38(6): 367-372.] DOIL: 10.14109/j. enki. xyylec.
2019.06.011.

Gklinos P, Mitsikostas DD. Galcanezumab in migraine prevention:
a systematic review and meta—analysis of randomized controlled
trials[J]. Ther Adv Neurol Disord, 2020, 13: 1756286420918088.
DOI: 10.1177/1756286420918088.

Hu B, Li G, Li X, et al. Galcanezumab in episodic migraine: the
phase 3, randomized, double=blind, placebo—controlled PERSIST
studylJ]. ] Headache Pain, 2022, 23(1): 90. DOI: 10.1186/s10194—
022-01458-0.

Schwedt TJ, Myers Oakes TM, Martinez JM, et al. Comparing the
efficacy and safety of galcanezumab versus rimegepant for prevention
of episodic migraine: results from a randomized, controlled clinical
trial[J]. Neurol Ther, 2024, 13(1): 85-105. DOI: 10.1007/s40120-
023-00562-w.

Headache Classification Committee of the International Headache
Society (IHS). The International Classification of Headache
Disorders, 3rd edition[J]. Cephalalgia, 2018, 38(1): 1-211. DOI:
10.1177/0333102417738202.

Higgins JPT, Thomas J, Chandler ], et al. Cochrane handbook for
systematic reviews of interventions version 6.1[EB/OL]. (2020—
09) [2022-03]. http://www.training.cochrane.org/handbook.
Skljarevski V, Oakes TM, Zhang Q, et al. Effect of different doses
of galcanezumab vs placebo for episodic migraine prevention: a
randomized clinical trial[J]. JAMA Neurol, 2018, 75(2): 187-
193. DOI: 10.1001/jamaneurol.2017.3859.


https://pubmed.ncbi.nlm.nih.gov/38493795/
https://pubmed.ncbi.nlm.nih.gov/35410119/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDYwMjE2MjUxORIOemhzamsyMDIzMDYwMDQaCDRqb3Y2N2hq
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDYwMjE2MjUxORIReXdseGJ4enoyMDI0MDgwMDMaCHdnbGR6cWNn
https://pubmed.ncbi.nlm.nih.gov/35815440/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI2MDYwMjE2MjUxORISemd4eXlsY3p6MjAxOTA2MDExGgh4bmdueDl0dQ%3D%3D
https://pubmed.ncbi.nlm.nih.gov/32426040/
https://pubmed.ncbi.nlm.nih.gov/35896988/
https://pubmed.ncbi.nlm.nih.gov/37948006/
https://pubmed.ncbi.nlm.nih.gov/29368949/
http://www.training.cochrane.org/handbook
https://pubmed.ncbi.nlm.nih.gov/29255900/
https://ywlxbx.whuznhmedj.com/futureApi/storage/appendix/202512004.pdf

14

15

17

19

20

678

Mulleners WM, Kim BK, Lainez MJA, et al. Safety and efficacy
of galcanezumab in patients for whom previous migraine
preventive medication from two to four categories had failed
(CONQUER): a multicentre, randomised, double=blind, placebo—
controlled, phase 3b trial[J]. Lancet Neurol, 2020, 19(10): 814—
825. DOI: 10.1016/S1474-4422(20)30279-9.

Fumihiko S, Akichika O, Skljarevski V. Efficacy and safety of
galcanezumab for prevention of migraine headache in Japanese
patients with episodic migraine: a phase 2 randomized controlled
clinical trial[J]. Cephalalgia Reports, 2020, 27(3): 1-10. DOI:
10.1177/2515816320932573.

Stauffer VL, Dodick DW, Zhang Q, et al. Evaluation of
galcanezumab for the prevention of episodic migraine: the
EVOLVE-1 randomized clinical trial[J]. JAMA Neurol, 2018,
75(9): 1080-1088. DOI: 10.1001/jamaneurol.2018.1212.
Skljarevski V, Matharu M, Millen BA, et al. Efficacy and safety of
galcanezumab for the prevention of episodic migraine: results of the
EVOLVE-2 Phase 3 randomized controlled clinical triallJ].
Cephalalgia, 2018, 38(8): 1442-1454. DOI: 10.1177/03331024
18779543.

Detke HC, Goadsby PJ, Wang S, et al. Galcanezumab in chronic
migraine: the randomized, double=blind, placebo—controlled
REGAIN studylJ]. Neurology, 2018, 91(24): e2211-2221. DOLI:
10.1212/WNL.0000000000006640.

Silberstein SD, Holland S, Freitag F, et al. Evidence—based
guideline update: pharmacologic treatment for episodic migraine
prevention in adults: report of the Quality Standards Subcommittee
of the American Academy of Neurology and the American Headache
Society[J]. Neurology, 2012, 78(17): 1337-1345. DOI: 10.1212/
WNL.0b013e3182535d20.

Rasmussen NB, Deligianni C, Christensen CE, et al. The effect of
Lu AG09222 on PACAP38-and VIP=induced vasodilation, heart
rate increase, and headache in healthy subjects: an interventional,
randomized, double-blind, parallel-group, placebo—controlled
studylJ]. J Headache Pain, 2023, 24(1): 74. DOI: 10.1186/
510194-023-01599-w.

Hepp Z, Dodick DW, Varon SF, et al. Persistence and switching

patterns of oral migraine prophylactic medications among patients

21

22

23

24

25

26

27

Chin J Pharmacoepidemiol, Jun. 2026, Vol. 35, No.6

with chronic migraine: a retrospective claims analysis[J]. Cephalalgia,
2017,37(5): 470-485. DOI: 10.1177/0333102416678382.

Rhyne C, Cohen JM, Seminerio MJ, et al. Burden of migraine
with acute medication overuse or psychiatric comorbidities and
treatment with CGRP pathway—targeted monoclonal antibodies: a
review|[J]. Medicine (Baltimore), 2023, 102(23): e33874. DOI:
10.1097/MD.0000000000033874.

Ambrosini A, Estemalik E, Pascual J, et al. Changes in acute
headache medication use and health care resource utilization:
results from a randomized, double-blind, placebo—controlled
clinical trial evaluating galcanezumab in adults with treatment—
resistant migraine (CONQUER)[J]. J] Manag Care Spec Pharm,
2022, 28(6): 645-656. DOI: 10.18553/jmep.2022.21375.

Harris L, L'Ttalien G, Kumar A, et al. Real-world assessment of
the relationship between
healthcare costs in the United States[J]. Headache, 2022, 62(4):
473-481. DOI: 10.1111/head.14289.

Giannouli E, Giannouli E, Alexoudi A, et al. Validity and

migraine—related disability and

reliability of the Greek Migraine—Specific Quality of Life
Questionnaire  (MSQ Version 2.1-GR) [J]. J Patient Rep
Outcomes, 2024, 8(1): 72. DOI: 10.1186/s41687-024-00762—4.
Lipton RB, Halker Singh RB, Mechtler L, et al. Patient—reported
migraine—specific quality of life, activity impairment and headache
impact with once—daily atogepant for preventive treatment of
migraine in a randomized, 52-week trial[J]. Cephalalgia, 2023,
51(8): 3331024231190296. DOI: 10.1177/03331024231190296.
Mistry H, Naghdi S, Brown A, et al. Preventive drug treatments
for adults with chronic migraine: a systematic review with
economic modelling[J]. Health Technol Assess, 2024, 28(63): 1—-
329. DOI: 10.3310/AYWA5297.

Ray R, Virk GS, Regmi N, et al. Patient adherence and long—term
tolerability of anti—calcitonin gene—related peptide (CGRP)
monoclonal antibodies in migraine prevention: a systematic

review[J]. Cureus, 2025, 17(8): €91347. DOL: 10.7759/cureus.91347.

YR HI: 20254F 12 A o1 H &RIHI: 2026 4504 A 07 H
ARt e Vera

https://ywlxbx.whuznhmedj.com/


https://pubmed.ncbi.nlm.nih.gov/32949542/
https://sage.cnpereading.com/doi/10.1177/2515816320932573
https://pubmed.ncbi.nlm.nih.gov/29813147/
https://pubmed.ncbi.nlm.nih.gov/29848108/
https://pubmed.ncbi.nlm.nih.gov/30446596/
https://pubmed.ncbi.nlm.nih.gov/22529202/
https://pubmed.ncbi.nlm.nih.gov/37231350/
https://pubmed.ncbi.nlm.nih.gov/27837173/
https://pubmed.ncbi.nlm.nih.gov/37335663/
https://pubmed.ncbi.nlm.nih.gov/35451858/
https://pubmed.ncbi.nlm.nih.gov/35343590/
https://pubmed.ncbi.nlm.nih.gov/39007966/
https://pubmed.ncbi.nlm.nih.gov/37638400/
https://pubmed.ncbi.nlm.nih.gov/39365169/
https://pubmed.ncbi.nlm.nih.gov/41035604/

