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[ Abstract] Objective To investigate the association of serum methylmalonic acid
(MMA) and vitamin B,, with nerve injury marker serum neurofilament light chain (sNfL).
Methods A cross-sectional study was conducted using data from the National Health and
Nutrition Examination Survey (NHANES) 2013-2014. Adults aged >20 years with complete data on
serum MMA, serum vitamin B,, and sNfL were included as the research subjects. The association
between serum MMA, serum vitamin B,, and sNfL was analyzed using a weighted multivariate

linear regression model. Results A total of 1,723 subjects were included, with the mean age
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was (46.00+15.43) years and 52% were female. After adjusting for confounders, multivariate linear regression

analyses showed that serum MMA and sNfL levels were positively correlated with the adult population (5=0.11,

P=0.017), whereas no correlation was found between serum vitamin B, levels and sNfL concentrations (P>0.05).

Conclusions Serum MMA is positively associated with sNfL levels, and higher serum MMA levels may increase

the risk of nerve injury. It is suggested that pharmacological interventions for controlling serum MMA levels may

have potential clinical value in preventing or alleviating nerve injury.
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Figure 1. Flowchart of study participants
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Table 1. Baseline characteristics of the study population [M (P,s, Ps), X £ 5, 1 (%)]
SNILKF- 1Y =251 205340
Vs =13 Hj P
TEE Q14 (n=584) 0241 (n=591) Q34 (n=548) "
121.00 (92.20, 155.00) 130.00 (103.00, 169.00)  147.50 ( 114.50, 201.50) 86.78  <0.001

MMA (nmol «+ L™")

YA ZEB,, (pg - mL™") 493.50 (382.50, 669.00)  493.00 (372.00, 680.00)  518.00 (370.00, 735.00) 3.37 0.185
AR (%) 36.33+ 11.43 47.43 +14.05 55.92 + 14.02 45794  <0.001
eGFR 108.51 + 16.01 95.74 +18.22 83.76 + 22.98 37323 <0.001
[mL+ (min- 1.73m*) 7]
PES 13.20 0.001
Bk 242 (41.44) 286 (48.39) 285 (52.01)
Ecgds 342 (58.56) 305 (51.61) 263 (47.99)
A/ R 2887  <0.001
AEEIEA BT AN 234 (40.07) 275 (46.53) 281 (51.28)
AEPTIEA BN 101 (17.29) 98 (16.58) 102 (18.61)
PHPEA R AVTREA 105 (17.98) 65 (11.00) 62 (11.31)
Hh 144 (24.66) 153 (25.89) 103 (18.80)
BMI (kg *m™) 21.56 0.001
<185 10 (1.71) 8 (1.35) 12 (2.19)
18.5~<25.0 169 (28.94) 202 (34.18) 126 (22.99)
25.0~<30.0 172 (29.45) 188 (31.81) 191 (34.85)
=30.0 233 (39.90) 193 (32.66) 219 (39.96)
W AR 30.15 <0.001
MR 370 (63.36) 321 (54.31) 271 (49.45)
AT A 94 (16.10) 138 (23.35) 156 (28.47)
PRAEIR A 120 (20.55) 132 (22.34) 121 (22.08)
AR 2.49 0.646
WA 64 (10.96) 78 (13.20) 75 (13.69)
AHIT R 61 (10.45) 55 (9.31) 52 (9.49)
IRAEARI 459 (78.60) 458 (77.50) 421 (76.82)
T3 8h 2298  <0.001
AR 264 (45.21) 287 (48.56) 288 (52.55)
IR 144 (24.66) 145 (24.53) 160 (29.20)
JRIZE Bl 176 (30.14) 159 (26.90) 100 (18.25)
LN 9.27 0.055
<13 200 (34.25) 197 (33.33) 202 (36.86)
1.3~3.5 216 (36.99) 183 (30.96) 176 (32.12)
>3.5 168 (28.77) 211 (35.70) 170 (31.02)
i 101.88  <0.001
s 31 (5.31) 65 (11.00) 139 (25.36)
i 553 (94.69) 526 (89.00) 409 (74.64)
PN 153.01  <0.001
= 122 (20.89) 221 (37.39) 310 (56.57)
i 462 (79.11) 370 (62.61) 238 (43.43)

FsNIL K- Z B TeAHeE (P> 0.05) o W% 2, IR T 60 2 . MNHTIE . A4 136 Sl AN 16 BR A
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N S L AN H e 1 X T o 45 TR 2.4 IMiFHEEB,, SsNILZ BIRIEA S H

BT X SR e WA I R R 2= 57 1E PGP B ARV R, BMI < 18.5kg * m ™,

https://ywlxbx.whuznhmedj.com/



276 Chin J Pharmacoepidemiol, Mar. 2026, Vol. 35, No.3
x2 MEMMA, 44%B, MsNILBSEELERITER
Table 2. Multivariate linear regression of serum MMA, vitamin B,,, and sNfL
P kS il (%Il
At
B (95%C1) P B (95%CI) P B (95%C1) P

MMA (nmol + L") 0.42 (033, 0.52) <0.001 0.21 (0.12, 0.30) <0.001 0.11 (0.02, 0.21) 0.017

01 1.00 1.000 1.00 1.000 1.00 1.000

02 0.13 (0.05, 0.21) 0.003 0.02 (-0.04, 0.09) 0.432 -0.01 (-0.06, 0.05) 0.822

Q3 0.40 (0.30, 0.50) <0.001 0.17 (0.08, 0.26) 0.001 0.09 (0.00, 0.17) 0.043
FEEY T <0.001 0.002 0.055
HerEEB, (pg - mL')  0.102 (0.00, 0.20) 0.048 0.072 (-0.02,0.16) 0.115 0.069 (-0.02, 0.16) 0.127

01 1.00 1.000 1.00 1.000 1.00 1.000

02 0.02 (-0.11, 0.14) 0.795 0.04 (-0.07, 0.16) 0.457 0.052 (-0.06, 0.16) 0.336

03 0.09 (-0.01, 0.19) 0.149 0.06 (-0.03, 0.16) 0.176 0.057 (-0.03, 0.15) 0.181
fEEY L 0.088 0.172 0.171

Ee ARRVASET A WAL AR/ Rk BEAI2EREAN a9 ke EIREET EDRAL REKR L, ARIERIL, BMI, eGFR, hAEZ, &b

SR BREdE | AERIR

%3 MEMMAFISNILAIIE A 5347
Table 3. Subgroup analysis of serum MMA and sNfL

At B (95%Cl ) P KIEGRP |78 st B (95%CI) P KIERP
i (%) PRAEI 40 0.03 (-0.16, 0.23) 0.730 1.000
20~60 0.10 (-0.00, 0.21) 0.058 0.116 | [1KIARAL
>60 0.18 (0.03, 0.33) 0.019 0.038 M 0.09 (-0.03, 0.21) 0.131 0.393
5 NG IRveli] 0.37 (0.15, 0.59) 0.003 0.009
ez 0.14 (-0.02, 0.29) 0.080 0.160 BUAE KT 0.08 (-0.02, 0.18) 0.115 0.345
i 0.09 (-0.01, 0.19) 0.079 0.158 ||t&J1iE 3
Pl B NG 0.15 (0.05, 0.25) 0.005 0.015
VB AN 0.08 (-0.06, 0.22) 0.221 0.884 ] -0.01 (-0.23, 0.21) 0.923 1.000
PP ERA 0.16 (-0.03, 0.35) 0.097 0.388 JELZE ) 0.10 (-0.03, 0.24) 0.125 0.375
VHHEF R RRPEEF AL 0.06 (-0.07, 0.19) 0.296 1.000  ||ZXHIUA L
HAh 0.23 (0.05, 0.41) 0.014 0.056 <13 0.07 (-0.11, 0.25) 0.407 1.000
BMI (kg *m™) 1.3~3.5 0.10 (=0.09, 0.30) 0.277 0.831
<185 -0.15 (-0.38, 0.07) 0.170 0.680 >35 0.15 (=0.00, 0.30) 0.052 0.156
18.5~<25.0 0.13 (0.02, 0.25) 0.026 0.104  ||BEIRIE
25.0~<30.0 0.11 (=0.03, 0.26) 0.110 0.440 2 0.14 (=0.12, 0.39) 0.276 0.552
=30.0 0.13 (-0.04, 0.30) 0.121 0.484 7 0.10 (-0.01, 0.21) 0.066 0.132
AR [0S
MA 0.16 (0.02, 0.31) 0.029 0.087 S 0.21 (0.04, 0.37) 0.017 0.034
PN 0.03 (-0.18, 0.25) 0.740 1.000 i 0.04 (=0.05, 0.13) 0.364 0.728

ErORESRE OMR L AR/ Rk, WEMA, BORKRIL, HRIBARIL, BMI, eGFR, A EF . FHi EANERIR,

AT AR 25w, 52 AR5 B (157 2 )
R IMLTE e R B, K5 oNIL KR IER G,
W3 4,
2.5 MmMEMMA. 44 ZEB,, 7K FFsNILAY
TaHEilEs

LA 2R A R B OR, BEE MMA K%
WEREIN, sNFL KV Z 38T, 78 1 & 48 4 2 By,
I sNEL (LA i, FeimisdEd: 2 B,, XU
(B /N T 5.5 BF, sNfL Bifi 5 1L %5 4 45 & B, (138
T RRAG s 2475 42 2R B, XU (B 1 2
5.5~6.5 i, sNfL AN PRl 2 BEAK; 40005 484 &

B, MR AREIE NS KT 6.5 )5, sNIL BEZ 38 Hn .
TE 2,
2.6 BURMESHT

UM A RIS 5, 5 F A —,
UESEAFIE 45 R B A e

3 1Tt
AR BN, [M7E MMA 5 sNIL K F&
ARG, TMgEAE B, 5 sNIL o FH M,

HE— 2P BRI AR PR AT SEPE RIS E P, A
Fr&Wl, FEAFR KT 60 % . TN . 47705
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Table 4. Subgroup analysis of serum vitamin B,, and sNfL

A i B (95%CI) P KIEJEP ||A B (95%CI) P BIEGP
i (%) BEAEW AR 0.08 (-0.05, 0.20) 0.203 0.609

20~60 0.09 (-0.02, 0.19) 0.094 0.188 || Zhimitki

>60 0.07 (=0.03, 0.16) 0.170 0.340 MR -0.16 (-0.34, 0.02) 0.073 0.219
el PNiikeei] 0.07 (-0.13, 0.26) 0.466 1.000

b 0.13 (0.02, 0.24) 0.028 0.056 BNl 0.11 (0.01, 0.21) 0.029 0.087

s 0.02 (=0.10, 0.14) 0.708 1000 ||#J13%3h
i/ R NS 0.12 (-0.02, 0.27) 0.092 0.276

EVEHET TN 0.08 (-0.04, 0.20) 0.181 0.724 T 0.06 (-0.10, 0.22) 0.454 1.000

EPIHEAF ERA 0.01 (=0.11, 0.13) 0.897 1.000 JZE 5 -0.05 (-0.17, 0.08) 0.431 1.000

PUPET o A U AF 0.16 (0.04, 0.27) 0.011 0.044  [|FHALL

HoAth -0.01 (-0.17, 0.15) 0.925 1.000 <13 0.04 (-0.07, 0.14) 0.465 1.000
BMI (kg * m™) 1.3~3.5 0.18 (0.01, 0.34) 0.035 0.105

<185 0.33 (0.09, 0.57) 0.011 0.044 >35 0.01 (-0.17, 0.18) 0.944 1.000

18.5~<25.0 0.08 (-0.06, 0.21) 0.231 0.924 || BEbRIE

25.0~<30.0 0.03 (-0.18, 0.24) 0.767 1.000 P -0.01 (-0.16, 0.14) 0.929 1.000

=30.0 0.08 (-0.06, 0.21) 0.244 0.976 & 0.08 (-0.02, 0.18) 0.129 0.258
WEIHAR T LR

MR -0.04 (-0.14, 0.07) 0.456 1.000 P 0.09 (-0.06, 0.25) 0.231 0.462

AT AR 0.27 (0.11, 0.42) 0.002 0.006 7 0.06 (-0.04, 0.15) 0.219 0.438
e OSSR WA APk Rak, RERAL, JURMKIL, EKRIL, BMI, eGFR, AN ES ., & E AR,

6 4.5 7

P=0.449 P=0.001

5 A 4]

4] 3.5

34 37

s . s e s
L7 MMA Cnmol - 17" MUAEE B, (pg - mL™)
95%CI ] | 95%CI Pherfi]
E2 MmEMMATILE L RB,, SsNILEIHLE # £k
Figure 2. Fitted curves of serum MMA and vitamin B, with sNfL
R5 BRAMESINER
Table 5. The results of sensitivity analysis
- ENES I FETRI2
B (95%CI ) P B (95%CI) P B (95%CI) P

MMA (nmol « L") 0.50 (0.39, 0.61) <0.001 0.23 (0.10, 0.35) 0.001 0.06 (-0.06, 0.18) 0.314

Q1 1.00 1.000 1.00 1.000 1.00 1.000

Q2 0.14 (0.01, 0.27) 0.036 0.00 (-0.10, 0.10) 0.954 0.01 (-0.12, 0.13) 0.915

Q3 0.48 (0.35, 0.60) <0.001 0.16 (0.03, 0.29) 0.020 0.10 (-0.03, 0.22) 0.125
FEEY it <0.001 0.025 0.144
HeEEB, (pg - mL) 0.01 (-0.11, 0.13) 0.871 0.07 (-0.04, 0.18) 0.199 0.07 (-0.04, 0.19) 0.201
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25435
PN RS )| LI
Ap
£ (95%Cl) P B (95%CI ) P B (95%CI ) P

Q1 1.00 1.000 1.00 1.000 1.00 1.000

Q2 -0.04 (-0.19, 0.11) 0.567 0.03 (-0.10, 0.16) 0.658 0.09 (-0.02, 0.20) 0.117

03 -0.03 (-0.16, 0.10) 0.680 0.04 (-0.07, 0.15) 0.443 0.03 (-0.07, 0.13) 0.504
TG 0.610 0.435 0.337
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