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Recommendations for the Use of Liquid Chromatography-Mass Spectrometry in the
Clinical Laboratory: Part I. Implementation and Management
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Many types of assays involving mass spectrometry have been developed and applied in clinics. However, mass spectrometry has not been widely
implemented yet relative to other measurement methods, including biochemical assays, immunoassays, and molecular diagnostics. Despite its
strong advantage as an analytical method, many laboratory physicians and clinical laboratories are unwilling to introduce it. Fundamental ele-
ments, such as instruments, reagents, facilities, skilled human resources are required to implement mass spectrometry. This review contains con-
siderations for the introduction of liquid chromatography-mass spectrometry to support the clinical laboratories interested in or planning to imple-
ment mass spectrometry.
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Table 1. Comparison between the immunoassay and LC-MS/MS test
for tacrolimus

Immunoassay LC-MS/MS
Relative value scores for insurance Low High
Instrument price Low High
Cost per 100 tests High Low
TAT per 100 tests Short Long
Human resources Few Many

Abbreviations: LC, liquid chromatography; MS, mass spectrometry; TAT, turnaround
time.
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Table 2. Reimbursement code related to mass spectrometry

Class

Test Code Class Details
number
306 sl22=2¢8IA1c D3065 O HUSZ-ZZEAM
350 AHZO0|E  D3504 Ch HUSZ—ZEZEEM(HZ (01) 11-Deoxycorticosterone, (02) 11-Deoxycortisol, (03) 17-KS, (04) 18(0H)-Deoxycorticosterone,
SiEE (05) 21-Deoxycortisol, (06) Corticosterone, (07) Deoxycorticosterone
351 JHEIZolnl 2l D3514 2t FUSE-EZEAM(ED) (01) 5-HIAA, (02) Dopamine, (03) Homovanillic Acid, (04) Metanephrine, (05) Norepinephrine, (06)
FRUAEE Normetanephrine, (07) VMA, (08) Epinephrine
444 MZEC D442 Lt ZURZ-TEM(TY)
490 HIEFR! D4904 Ch MUSL-EZHEM (01) 1,25-(OH)2-Vitamin D, total, (02) A, (03) B1, (04) B2, (05) B6, (06) C, (07) D2, (08) D3, (09) E, (10)
K, (11) LIZEIA Nicotinic Acid, (12) 7F2LIEl Carnitine
=514 ofo|i=At D5144 2i(1). SU22-Z2EM(™E)-  (01) Alloisoleucine, (02) Homocitrulline, (03) Homocystine, (04) Tryptophan
4B= 0l5H135Y)
D5145 2H2)F HURY-Zah=M(=E)-
55=0(d
515 714 D5153  CH1). US2-ZZEAM-ZRY  (01) HIEZLUEA Methylmalonic Acid, (02) 44+ Oxalic Acid
H[E=E]
D5154 CH2) HL2d-ZEEA-Z(H
2)[CHE(105 O &Al AHH)]
=516 Z2O2I7  D5163 Lt HUSZ ERA(HE)
SiglE
£517 SASNEZAL D5172 L MHUBZ REHEA (01) ZEEA-1-QIMR2 | S A Galactose- 1-Phosphate Uridyltransferase, (02) Z2HE7 |LIOK|
Galactokinase, (03) OFZIMIIELX| A Arylsulfatase A, (04) OFZ-MIELX| B Arylsulfatase B, (05) &t
Z2HEACHA| a-,Galactosidase, (06) A=Y T2 2 F A|CHN| Acid-a-Glucosidase, (07) 22IE10[21
AtZ=IE A 4-0f|m| {210 A Uridine Diphosphate (UDP) Galactose-4-Epimerase
532 USU=E D5345 CH3) HUSZL-ZREM ZIEF (01) 8-Methoxypsoralen, (02) Acetaminophen
(3Y) (03) Acetaziolamide, (04) Amiodarone, (05) Aprindine, (06) Aspirin, (07) Barbiturate, (08) Benzodiaz-
D5346 CH3)F 1. HU2E-ZEEAM-Z2E  epine, (09) Butalbital, (10) Caffeine, (11) Carbamazepine, Free, (12) Chlorodiazepoxide, (13) Chlor-
(H4)-nE=x| promazine, (14) Clonazepam, (15) Diazepam, (16) Dicumarol, (17) Disopyramide, (18) Doxepin, (19)
D5347 CH3)F2 MU2y-R2EAM R2E  Ethehlorvynol, (20) Ethylene Glycol, (21) Flecainide, (22) Fluoxetine, (23) Glutethimide, (24) Halo-
D5348  (&A)-Drug Abuse Screen peridol, (25) loupropen, (26) Imipramine, (27) Indomethacin, (28) Isopropanol, (29) Lidocain, (30)

Meprobamate, (31) Methamphetamine, (32) Methanol, (33) Methaqualone, (34) Methsuximide,
(35) Methyprylon, (36) N-Acethylprocainamide, (37) Nitrazepam, (38) Nordiazepam, (39) Para-
quat, (40) Phencyclidine, (41) Phenolphthalein, (42) Phenothiazine, (43) Phenyotoin, Free, (44)
Procainamide, (45) Propafenone, (46) Propanolol, (47) Propoxyphene, (48) Salicylate, (49) Sulfadi-
azine, (50) Sulfamethoxazole, (51) Sulfapyridine, (52) Sulfisoxazole, (53) Tacrolimus (FK506), (54)
Thioridazine, (55) Tocanide, (56) Trazodone, (57) Trimethadione, (58) Valproic Acid, Free, (59) Vera-
pamil, (60) Volatile, (61) Zonisamide, (62) 8-Aminolevulinic Acid

D5349 CH4). MUSZ-RIZEM_ZI2E (01) 8-Methoxypsoralen, (02) Acetaminophen, (03) Acetaziolamide, (04) Amiodarone, (05) Amitrip-

(M2 tyline and Amitriptyline metabolite, (06) Aprindine, (07) Aripiprazole, (08) Aspirin, (09) Barbiturate,
D5350 CH4)F MUSZ-RZEEM _ZI2F (10) Benzodiazepine, (11) Busulfan, (12) Butalbital, (13) Caffeine, (14) Carbamazepine, (15) Carba-
(H)ngz= mazepine, Free, (16) Chlorodiazepoxide, (17) Chlorpromazine, (18) Citalopram and Citalopram

metabolite, (19) Clomipramine and Clomipramine metabolite, (20) Clonazepam, (21) Clozapine
and Clozapine metabolite, (22) Cycloserine, (23) Cyclosporin, (24) Desipramine and Desipramine
metabolite, (25) Diazepam, (26) Dicumarol, (27) Disopyramide, (28) Doxepin, (29) Ethambutol, (30)
Ethchlorvynol, (31) Ethylene Glycol, (32) Everolimus (certican), (33) Flecainide, (34) Fluoxetine, (35)
Glutethimide, (36) Haloperidol, (37) lbupropen, (38) Imipramine, (39) Indomethacin, (40) Isopro-
panol, (41) Itraconazole, (42) Kanamycin, (43) Lamotrigine, (44) Levetriacetam, (45) Lidocain, (46)
Linezolid, (47) Meprobamate, (48) Methamphetamine, (49) Methanol, (50) Methaqualone, (51)
Methsuximide, (52) Methyprylon, (53) Mirtazapine and Mirtazapine metabolite, (54) Moxifloxacin,
(55) Mycophenolic Acid, (56) N-Acethylprocainamide, (57) Nitrazepam, (58) Nordiazepam, (59)
Nortriptyline and Nortriptyline metabolite, (60) Olanzapine and Olanzapine metabolite, (61) Ox-
carbazepine, (62) Paraquat, (63) Paroxetine and Paroxetine metabolite, (64) Phencyclidine, (65)
Phenolphthalein, (66) Phenothiazine, (67) Phenyotoin, Free, (69) Primidone, (70) Procainamide,
(71) Propafenone, (72) Propanolol, (73) Propoxyphene, (74) Quetiapine and Quetiapine metabolite,
(75) Risperidone, (76) Salicylate, (77) Sertraline and Sertraline metabolite, (78) Sirolimus (Rapamy-
cin), (79) Streptomycin, (80) Sulfadiazine, (81) Sulfamethoxazole, (82) Sulfapyridine, (83) Sulfisox-
azole, (84) Tacrolimus (FK506), (85) Tamoxifen, (86) Teicoplanin, (87) Thioridazine, (88) Tobramycin,
(89) Tocanide, (90) topiramate, (91) Trazodone, (92) Trimethadione, (93) Valproic Acid, Free, (94)
Venlafaxine and Venlafaxine metabolite, (95) Verapamil, (96) Volatile, (97) Voriconazole, (98) War-
farin, (99) Zonisamide, (A1) 3-Aminolevulinic Acid

(Continued to the next page)
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Table 2. Continued

Bees Test Code Class Details
number
540 F7I18H D5423 CH2). MU 2-ZUENM 23| (01) 2,5-hexanedione and 2,5-hexanedione metabolite, (02) 2-ethoxyethyl acetate and 2-ethoxy-
(82 ethyl acetate metabolite, (03) Acetone, (04) Hippuric acid, (05) Isopropyl alcohol(IPA) and IPA me-
D5424 CH2)F HURL-ZHEM-23 tabolite, (06) Mandelic Acid, (07) Methyl Ethyl Ketone, (08) Methylhippuric Acid, (09) MIBK, (10)
(H2)-ng=xx Muconic acid and Muconic acid metabolite, (11) N-Methylformamide, (12) O-cresol and O-cresol
metabolite, (13) PCE (perchloroethylene, tetrachloroethyl) and PCE metabolite, (14) Phenol and
Phenol metabolite, (15) Phenylglyoxylic acid and Phenylglyoxylic acid metabolite, (16)
Trichloroethylene(TCE) and TCE metabolite, (17) Trichloride, Total and Trichloride, Total metabolite,
(18) Trichloroacetic acid and Trichloroacetic acid metabolite, (19) Trichloroethane and
Trichloroethane metabolite, (20) TTCA
550 24012 D551 Li(1) HUER-REHEAM T (01) Ag (silver), (02) Al (aluminium), (03) As, (04) Cd, (05) Co (cobalt), (06) Cr (chromium), (07) Cu,
A (M= (08) Fe (iron), (09) Fluoride, (10) Hg, (11) | (iodine), (12) Li, (13) Mn, (14) Ni (nikel), (15) Pb, (16) Pt

THAS

af
o

D5512 L{(1)F EURY-RZE A2
=1

(platinum), (17) Se, (18) Zn, (19) RE=35t=

I

Al
=
o
o
o
=2
)

1) AoEX 2277 % A2 57t

AFEA7 = A Y=7)7] F5 2 5 Sl A22000
ol AL 7]7] Z A22220.01 o583 2upE Jeu| bR B
o] glom 15l sigdich A A7]ole it S =nt
EOu7t ddEe] gleng 7|E9 ovgazulE Ieud
A& BFEo] o “AFEA” o5 AHER e ol &
AstAl et AR Aol ARgShE Ao 5 -8akE ZelHa
OJE|L AE=E2-2 D09000 7]l AR Al2F 5 D09010.0232
HREe] glon 1-4sgol sigRith Aloks 7= A8k
ARt 7ol gt e oFA] lont HAREARAIZNE AL
(laboratory-developed test) Aol 3t 7 4olu} A7k EAY S
G qlem s ofof tiufek a7} Qlrk.

53] npefiro] thek SRIAAS Aldsl] fisto] ntekRE
FEdoly Arwe|Ed R AFgShe - ulery el o
gfof gtk mpekR wiof, FFAAIooRE W ks onshH,
nhekt FaAtell st ARolAl ARl thet A= ettt
A GATE A== utekRE B 9 AALE T A AR

7} =o] Al el Hat gl S So] HRsit2s).

b

220 I=

20184 19 @A) AHHFAAE o] SA|Elo] HepR Ao
2 A 7Hse HAME BAAE o] 87 AA ) uhet 22
o] 49, W, A e-M 2 B2 Eo] Qltk(Table 2). 22 &

B2 sraztAle 7HEEo B FatiAEd, AR EY, H]

e

(e
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5. e Aol 8% wH we
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