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Systematic Review of Vitamin B12 Regimen for Patient with Subacute
Combined Degeneration of the Spinal Cord Following Nitrous Oxide Abuse

Jin Seok Chung, M.D., Min Hong Choa, M.D., Sung Phil Chung, M.D., In Cheol Park, M.D.
Department of Emergency Medicine, Yonsel University College of Medicine, Seoul, Korea

Purpose: The purpose of this study is to evaluate the effectiveness of vitamin B12 treatment in subacute combined
degeneration (SCD) caused by nitrous oxide (N;O) abuse.

Methods: Relevant literature was accessed through PubMed, EMBASE, Scopus, and KoreaMed. All the literature
that was relevant to human use of vitamin B12 treatment for SCD caused by N.O abuse was included. Case reports
were excluded if the treatment regimens were not precisely described. The literature search was conducted by two
investigators during September 2019 for the final publication period. The languages of the publications were restrict-
ed to English and Korean.

Results: Twenty-three published articles that contained 24 cases were included. Sixteen cases among them were
treated with intramuscular vitamin B12 of 1 mg/day and the rest received different doses or routes. Although most
cases described significant clinical improvements, one case showed no beneficial effect due to the patient’'s nonco-
operation. Another case showed adverse events, including spinal myoclonus, following vitamin B12 therapy.
Conclusion: Vitamin B12 has been broadly used for the treatment of SCD caused by N,O abuse. However, most of
the relevant studies were case reports that reported various regimens of vitamin B12 administration. Further studies
are needed to establish a standard regimen of vitamin B12 because the incidence of N;O abuse may increase in
South Korea.
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Records identified

through database

searching (n=209)
PubMed: 67, Embase:77
Scopus: 63, KoreaMed:2

Additional records
identified through
other sources
(n=1 3)

Records after duplicates removed

(n=144)

Records screened

Records excluded

(n:144)

Full-text articles assessed

(n=102)

Full-text articles exluded (n=19)
Insufficient information (n=6)

for eligibility (n=42)

Follow up loss (n=2)
Combined therapy (n=>5)
No myeloneuropathy (n=3)
Another etiology (n=3)

Studies included in qualitative synthesis
(n=23, 24 case reports)

Fig. 1. Overview of search process.

2.H|EIZI B12 X2 2H

24 ¥ 25 vEld B12 BE A=E AlQstt. A
W FALR £oj3 9= 18 gy, 168 e
sholl 1 mg® vjd 25 FA AL, salollA= 833
Fof F7171 b2 WS AHg-sdth(Table 1, 2), ti 582
o] FallodlA Qrdaddel s7o] AFEoH, 5] 5
2] & 18e 8] dx R0 2 370 52t 73k 9
HIEFR] B12 2571 B2 o2 FoqHU. ek &
Holl #Aglo] HEIT] B12 Fojs £ dFE /M-
Ao g AHr)

<
=z

3.HIE}ZI B12 X| 22} BHE A2

ueful B12 M2} BAE 22go] 1864 7|25
op. o] ZE A shFol 1 mgH 7Y Ft 28 FARG

<, WE 1 mg¥ FEZF ATE0lE . HlER B12
232 A4F ULdRE AR BEo uEAHl g
3 wE 287 H(myoclonus)o] BAEIAA,
NolE et ok AL} AL HAT 47t AEL v
Bl B12 A2 A 49 Fot - AsIAT A2 7D A F
%1 mgo e A 8s A% Az}

-

SCDE 2HAdH1E (pernicious anemia) S ol| 7] v]E}
B12 Agl oJeiA Hgoh 2o WAdo
278 o] ¢S vetlle ddddtelnt. HZolle o
3 2l 93 vlelwl B12 Ago g whAst= H4
Z(myelopathy)g £33 7ld o 2 AR glt}. SCD
o e F2 A o dHH o JF 4l U1 A
fre] sxok 2t HYPduistE yehdo. 71& A
o= I @A 42 (corticospinal tract)7} 917] wWiiE-oll F

% 2

[e)

O

ol whe R4 EEA F2e] &4, Bz
=A% A e Sode] A vehd o tiA| oz
&2 vhrelellA AstH 22 theE]of vlsiA = kA 2
Holrt,

N0 &8l i = vlghdl B12 Ago] T 5 9l
bl 71de b3 2o, 1A N,OE HEH Bl2¢] =
LET|E ABIAA AEdHd 84S AR =3 N0
o == vged o] HAH o] viEtrl B129] 7]
A ARS 2dst, 2717 =2 =4 Hlgd B129] H)
= T7MA AdiA 298 g g Bl2e 7

o ol oft rfr

e ofr

J KoreaN Soc CLIN ToxicoL / 81



2019

=3

M172d H2

=gl

sief

i

C

S0 sad :Od ‘uwn|od Joueisod :Dd ‘pariodal 10U YN ‘ewlou ;N ‘Buifew aoueucsal onsulew [ A ‘BWn|oA fenasndiod uesw ( ADIN ‘enasnuwreul A | ‘durisAcowoy : ADH

Joypg NI p/Bw T od ‘ZTL-TD (8 (-) 008 IN Tk T ST eseysaled aassaifold  0Z/4 BN A
Appam squii|ayiut
14 B T°0 sy ‘p 9 Jo) | /B T 2d 9-1D (1)oor (1)9etT IN vses|le 8¢ SSaUCLINU DLIBWILAS BuIpUBdSY  JZ/HAN e led oM
SYeOM -¢
oueg  Aens Bt usyl ‘p G Jo) NI p/Bw T dN (Dvrt (7)ot (1)os N 95-2h esaysaled ‘sssuquinu aAssaIBold  €Z/IN e IMe IR
Appam aoueqINISIp
oueg  UsY) 'sdgam g Joj uonoalul p/bu T 2d '6O-TD (1)v8 (-)eoe (l)oaot 9T g Alosuss ‘sssuipesisun 1) £2/IN @MUS
Yuowt JoyxpemBw T Od ‘d1oeioy) SoniWe.® [esip ul Bulbun
Joreg usy1syeam ze Jo) | p/bw T oreoined  (l)ezsest (1)vst (L)se % dN ‘sssuquinu Buuesiom Apassaibold  Gy/IN wUeUS
SYjuow ¢ 10} deeme Joeisod
oyeg  sououeyip GuojuoneluipBw T ‘loueie oD UN (7)9sT (1)g96 uN 82 8ouefequl 1eb ‘sssuquinN - 6T/IN @SH
od Aq Spuey Ul sssuquunu
Joreg Pamo||0} ‘SXeam z 1o} N | p/Bw T dN (Dot (9T N e 12T ‘Anoiyip 1eb sssured 'sassaifold  €2/IN - eRloIAIH
Allep Od Uy ‘Yuow T Od ‘a1deioyp
Beg  JoJ Appemusyl p L oy NI p/Bw T oponed (1)t (1)86 N N 8 1o puespuey elssyisaled  TE/IN  Puowelq
yjuow T
RIPRY o) ApEem usyip L 1o} NI p/Bw T dN (l)seee (1)voe ()T¥e Mehe 95 sseuquinu ‘vorelewbidiedAy uns  62/4 @BUeIYD
SYeOM 17 1891 ylog
Joyeg o) Apgem uey) ‘p €T Jo) | p/Bu T od '70-20 aN o (1)9z IN J=T 95 u1 uoipesues Bulibunaasssibold  2z/H @PuayD
s101jep Alosuss ‘1eb Apeaisun
Joreg A]pfeam usyy ‘p OT 1o} IN| /B T od'90-10  (l)veze (zaz (l)eotr 9T € oaAwssalfioid ‘ssoueam quil| BMOIPIIN ZZ/N  iIMepes-|v
Yiuow T o} SaNIWRIIXS JBMO| Ul
e  OdpMBwgzusyip /o) NI Bw T [eW.ION (Dozezr (1)82 (1)az 82 dN SSSUMEaM ‘SsaUizzIp ‘UosIABIgnod  TZ/4 @uipunT
Apam Anigesul
Joreg Od Bw T usy1p 2 1o} NI p/Bw T [eW.oN (Ltert (1)set (l)se 8 8z 1126 anssauboud ‘B8 Ul SssugquINN -+ Z2/IN «SUION
SYIUOW Z 10J YoM
14 Ko B T Uay1 p £ 1o} NI p/Bw T 2d 10-20 dIN  (1)z87 (l)g8T0T 2I-~8 14 ssauguinu ‘sssudeam Bo| ylog  9z/4 M
souequnisip 16 ‘Aynoiip
Joneg p /o) NI p/Bw T odauids-D  (l)ezsy ()soe (l)zeor oz 8z BuipioA ‘'squil| |l Joeseyisaed  2/IN €l0yd
SHeOM 2
104 N1 >EaM/BW T LB} ‘SBam € Aynoi4ip BuIpIOA 'S3HIWLIXD
Beg  JoJ Appemusyl p L oy NI p/Bw T dN (Doet< (o2 ()99 A z JOMO| JO SsaUdeaM BIsayIsaled  22/H 0yd
aWwooNo vewiBel ZT g U mc_wc_“_m ADH  ZTENA  ADW eimsodxa  suo wojdwAs oD ofepes  Joyny
[N Bul

ZTd uiwelIA Jo UowiBas Aep/Buu T fejnasniuesul Buisn pajeal YoIyMm asnae OFN BUIMO| |0} S3sed OS paus!iand T d|de L

82 /J KoreaN Soc CLIN ToxicoL



Table 2. Published SCD cases following N,O abuse which treated using different regimen of vitamin B12.
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Spine MRI
finding
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MCV

Onset  Exposure
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Author

Better
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85.7() 626() NR C1-C6
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stocking glove distribution
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8
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110(1)
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4

28

Progressive numbness, tingling

sensation

M/24
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PO for 1 month

HCY: homocysteine, IM: intramuscular, MCV: mean corpuscular volume, 1V: intravenous, MRI: magnetic resonance imaging, NIC: no interval change, NI: normal, NR: not reported, PC:

posterior column, PO: per 0s
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