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Retrospective Analysis Study of False—Positive Amphetamine
Immunoassay Cases and Negative Cases after Withdrawal while Taking
Herbal Medicine—Containing Ephedra Sinica Confirmed in a Korean
Medicine Obesity Clinic
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Received: March 19, 2024 Herbal medicine (HM)-containing Ephedra Sinica (ES) has been associated with

Revised: May 16, 2024 false-positive amphetamine immunoassay (FP 1A) results. This study retrospectively
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evaluated the effects of dose, duration, and withdrawal instructions on FP IA and the
safety of HM—-containing ES at a clinic in Seoul from 2022 to 2023. The study included 6
patients in the FP IA group and 5 patients in the withdrawal instruction negative (Neg)
group. The pre-test ephedrine alkaloids dose in the FP IA group was 95.17+31.90 mg,
compared with 88.6220.43 mg in the Neg group. The FP IA group had taken HM for
226.67£152.87 days before testing, and testing was performed while taking HM. In con-
trast, the Neg group had taken HM for 147.6123.49 days and had 5.4+1.50 days of with—
drawal period before the test following instructions of Korean medicine doctors. All ad-
verse events (AEs) were moderate in severity, and the number of occurrences was sim-

Correspondence to: Minwoo Bang ilar: 5 in the FP IA group and 7 in the Neg group. AEs included constipation, insomnia (3
Daeat Korean Medicine Clinic cases each), and palpitations (2 cases). The results of this study show that ES-induced
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FP IA can be resolved with withdrawal instructions and ES can be safely prescribed and
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Tel: +82-2-6205-1075 administered by Korean medicine doctors. Further studies are needed to determine how
Fax: +82-2-6204-1075 to prevent FP |A after taking ES.
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1. g7 oy

20229 % 1€ 19HE 2023 12€ 31Y71A) tho|E &
o) A d oA vigto] I kS Arbdol B8
g 3t 5, S I oINd Akl gojAte] F
ofF AAE 402 IRIHE AE $FHoE BEYT.
ol A B 73] AT 2l 91 S (institutional re-
view board, IRB)2] 4 |HAIE 52U THDIRB-202401-
02).

Y4 9 O 28 3 HGSTY YN L 34 $YAT
2. 3ot X
WIAEL TOlE Gl MLFEHAN Hgah

A FeR(Thole, Daeat-dan) S 3522 H-83tch o
slhe] 718 A&7 &% Table 13 2tk 22y BIRE
S Mo wEbA 19 Fo &5 SAniot ERith
= nlglo] 2.8 g W, ephedrine, pseudoephedrine %
(ephedrine alkaloids, EAs)2 <F 60 mgo] L, o= *

2 e tol = FojY AeAHol oz} B

AMSE o, F 29

sl

o] W A7 o g ol olA] AHAALR o] Fo

=5 AE &5 W ojdo A o] Folx ) Ab
Z1Foll A «utep, «ulefHAPE F
2 5o S HAEN e, o

F71&5¢ 25 B3 % AA amphetamine immuno-

ol ©] FolA HHZAH

z=
EAs &-8%(ephedrine®} pseudoephedrine &A1), WA=
AR A A EAs 589, I 583 doF FF(EF
), A 583 vigo] 23R 7S kY AW F

7, o]dHk-S(adverse events) 5°] EFEUCE HI=H

Table 1. Composition of Pill Preparation (Daeat-dan) for 1 Day

Ingredient

Dose (g)/day

Ephedrae Herba

Coicis Semen

Artemisiae Capillaris Herba
Gardeniae Fructus

Arecae Semen
Rehmanniae Radix Preparata
Puerariae Radlix
Atractylodis Rhizoma Alba
Zingiberis Rhizoma

Poria Sclerotium

Citri Unshius Pericarpium
Magnoliae Cortex

Ponciri Fructus Immaturus

Sappan Lignum

2.80
0.30
0.30
0.30
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
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S+H— World Health Organization Adverse Reactions
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Terminology2] system organ classesoll whel 73t} o]
Za-g-2] Q13-4 (causality) World Health Organization-
Uppsala Monitoring Centre 7158 wWe} certain, prob-
able/likely, possible, unlikely, conditional/unclassified, un-
assessable/unclassifiable 2 F7}= At} o] dHH-3-9] Al =
(severity)= Common Terminology Criteria for Events v5.0
of &J&f 57f WFoll AA 1~55F(grade) 2.2 EHH AL,
At BESTE AR SR 3 o] dkgo] i
A A4E Gaketed AAEATE Al el Ayl FHejArt
ARE FrHa, A7t dX8HA] gom =ofstal Hrt
A A A F Aok F N 2 v v fA
<= AEsoh

%

o
=
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ol AT PPAEE Aot Tl AF A%
B WS ol Baste] FAE Wk
Fo) g NS Rk s 2 BAvk

B8ale thFst Al gheke] EAs dS FU1HeE =
LhEsk A Th

ALY AP 72 T AR, Yol 456+
12.64 (34-59), A2 25 ARA[T HASAGR %A
T2 27] EAs ¥ E-838 46.17+12.28 (28-67) mg®] L,
HEZSAY 2ol EAs € 5872 95.17£31.90 (61-144)
mg©] ATKTable 2, Fig. 1).

AAF A BL 7178 226.67+152.87 (14-507)Y ©]RA L
(Fig. 2), v1& 58 Foll AAE Aok g3 Ris 3
g o] 87]#o] AAF GC-MS AAAIA dFE 104+
3.14 (7-14)¥ oI (7IZE Ago] gle 19 Ag 57),
FoF & GC-MS AAHA A 25 S0tk
ALY ¢ oA A 583 FoF2 HAA
&7, AHAGA 19, Sy &A 15o|Ak A =2
g ngho] EEEA] b2 ek /AR S’ (Injinho-tang,
EFRE) 14, edidins
(Bangkeehwangkee-tang, Fangjihuangqi-tang, 2 355%) 178
ol 1A AF gof T 'ekS B89 ke 21
o1, W= 2HHyeongbangdojeok-san, Jingfangdaochi-
san, #PHSHRED) 198, 3713719 §F AE/tEEREw

(Bangkeehwangkee-tang  hap  Shihogayonggolmoryo-tang,

o

oo ox

Yinchenhao-tang,

Fangjihuangqi-tang he Chaihujialonggumuli-tang, P 3REC
& RAMEEHR) 178l

O o
FoF ¥ AESY ST F 5POE Yol 43
e g 19, ol% 4ol ek, 27] A&

Table 2. Baseline Characteristics of Subjects with False—Positive Immunoassays

Subjects A B C D E F

Sex F F F F F F

Age 59 56 35 51 50 23
First dose of ephedrine alkaloids (mg) 54 28 67 40 40 48
Current medications N/A N/A A”*Eye;:gfiiam‘ N/A Antidiabetic N/A
Body weight (kg) 75.7 65.4 65.5 63.3 75.8 71.6
BMI (kg/m?) 27.0 26.2 23.2 25.6 30.5 26.0

BMI: body mass index, F: female, N/A: not applicable.
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Fig. 1. Daily dose of ephedrine alkaloids in subjects with
false-positive immunoassays. The average daily dose of
ephedrine alkaloids which make false-positive immunoassays
is 95.17 mg.
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Fig. 2. Number of days to take medication in subjects with
false—positive immunoassays.

Table 3. Baseline Characteristics of Subjects with Negative Immunoassays

Subjects A C D

Sex F F F

Age 44 37 51 39
First dose of ephedrine alkaloids (mg) 89 48 40 74
Current medications Antihistamine Finasteride N/A Hormontierreejgscement N/A
Body weight (kg) 71.2 53.9 62.0 69.1
BMI (kg/m?) 27.7 20.8 25.5 23.1

BMI: body mass index, F: female, M: male, N/A: not applicable.

ANZ oA EAs ¥ E-83-2 61.0£17.96 (40-89) mgo] AL,
Frof A B9 EAs o H-8-7F2 88.6+20.43 (54-116)
mg®] A TH(Table 3).

Fof A B8 7|78 147.6£23.49 (107-175)Y At 5
Bol thdAE A 4AE vE gEldA 4R, &
JAE AN Fref 7132 5.441.50 (3-T) Lol
FoF & WS S8 TolA A 583 ke

ZBHIA 17, 2REEA 19, GXEZEE G JAE
A 198l 1A A e §A deks B85
A= 2wolar, ANE F FAST AR (Guibi-tang
hap Hyangsayukgunja-tang, Guipi-tang he Xiangshaliujunzi-
tang, VW & BWEFp) 18, T8 & Al27He
= Z 2 ¥ (Bangkeehwangkee-tang hap Shihogayonggolmoryo-

(

[ex
ot

1

o [l

rr

tang, Fangjihuangqi-tang he Chaihujialonggumuli-tang, B
CEEKD & SAMEEHRS) 178Ut

(moderate) 331, 17L& 2710](16.7%) possible (275), 10
710](83.3%) unllkely?,ir/]- HuE o]Ankeo BFE of
Z o} ZTHTable 4).
Ik
U BYESAY YR ES dRP S AT LA
= 20%0% Huglovy =l & s5def 2,026% tiY
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2 AEETP. AZ 20| S amphetamine¥} 27} A &
z

Sk ephedrine ¥ =3 9 A Eo] 20, ¢
ofs} Ao Z Ao &7 ephedrine®] 283 T

pseudoephedrine TX|= B8 5 2A]7bol] 1o

', ephedrine RFA7|= 3~8A1 0.2 FA =M, A8 A
Toll A ephedrineS 100%7} 48A|17F o] Wjol] Ao
SEHV STt EARE B8 B8 7|3t wet
ephedrine & =+ DA 22, ephedrine?] &8} &

A9l 7+
do] of
S 7Aool =, AL O & methamphetamine®] 73-$- AV A%
22 Zholl A A g E o] oF 70%7} 24413E o]ujol] &'
o=z wEHH, ke AR Fof A=l FasiA
°F 10A1%te] BH71E 7). REH @7 ephedrine

=1 =

H, yol, A A

=93} GHA A A BE

Table 4. Adverse Events According to System-Organ Classes

dlell, Ha B 7
2o F ol BAA FeR A
th 5.4+1.50 3-7)¥ 9 FHoE HY &

SR P algshs

A

(107-175)Q 0]
‘gojoj A, oF

@

o~
T

Fo w2

(body mass index), 713t}
e & AR &9 F5, &4 pH 50|
&S = F U0, =3 visko] A,
AH A7TE TR of Al S0l wet F2ol 2tolrt 9
oug, o] 3 HAbol ¥ T AT

17&8— 226.67+152.87 (14-507)
2 17U ol BHHE

EQ 77 147.6£23.49

n)

| SE3

Nl

P IAs arou Withdrawal
System-organ classes Symptom Og P. Neg group, Total, n (%)
n (%)
n (%)
Constipation 2 (40.0) 1 (14.3) 3 (25.0)
Mouth dry 0 () 1 (14.3) 1 (8.3)
Nausea 0 (0) 0 (0) 0 (0
Gastro-intestinal system disorders Oesophageal pain 0 () 0 (0) 0 (0
Diarrhoea 0 (0) 0 (0) 0 (0)
Heartburn 0 (0) 0 (0) 0 (0)
Abdominal pain 0 (0 0 (0) 0 (0)
o Insomnia 1 (20.0) 2 (28.6) 3 (25.0)
Psychiatric disorders )
Hypersomnia 1 (20.0) 0 (0) 1 (8.3)
Dizziness 0 (0) 0 (0) 0 (0)
Anxiety neurosis 0 (0) 0 (0) 0 (0)
Central & peripheral nervous system disorders Headache 0 (0) 1 (14.3) 1 (8.3)
Hyperhidrosis 0 (0) 0 (0) 0 (0)
Dysaesthesia 0 () 0 (0 0 (0
Fatigue 0 (0) 0 (0) 0 (0)
. Oedema legs 0 (0) 0 (0) 0 (0)
Body as a whole—general disorders )
Chest discomfort 0 (0) 0 (0) 0 (0)
Hot flushes 0 (0) 0 (0) 0 (0)
Autonomic nervous system disorders Palpitation 0 (0 2 (28.6) 2 (16.7)
) Muscle pain 1 (20.0) 0 (0) 1 (8.3)
Musculo—skeletal system disorders )
Muscle fatigue 0 (0) 0 (0) 0 (0
Skin and g disord Alopecia 0 (0) 0 (0) 0 (0
in and appendages disorders
ppendag Urticaria 0 (0) 0 (0) 0 (0)
) ) Urinary frequency 0 (0) 0 (0) 0 (0)
Urinary system disorders . ) o
Difficulty in micturition 0 (0) 0 (0) 0 (0)
Reproductive disorders Menstrual irregularity 0 (0) 0 (0) 0 (0)
Others 0 (0) 0 (0) 0 (0

FP: false-positive, |As: immunoassays, Neg: negative.
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