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ARTICLE INFO ABSTRACT

Received April 7, 2021 The persistent increase of aspartate aminotransferase (AST) due to the presence of a macro-AST
Revised April 26, 2021 can confuse diagnostic or therapeutic decisions in many clinical situations. In this study, we report a
Accepted May 1, 2021 case of isolated and persistent AST—elevation without any clinical sign of dysfunction in organs such
as the liver, skeletal muscle, cardiac muscle, etc. Despite various investigations, no definite cause
for the elevation of AST could be found. With the help of polyethylene glycol (PEG) precipitation, we

Key words showed that macro—AST formation was responsible for the elevation of the AST titer in this case.
Elevation of AST Early recognition of macro—AST by PEG precipitation can prevent diagnostic confusion and
Macro-AST unnecessary and even invasive tests.

Polyethylene glycol precipitation Copyright © 2021 The Korean Society for Clinical Laboratory Science. All rights reserved.
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7HASTS] 7+ Uelofehs 24 FRlalgi|of 3 st e
st et

AR = & A 715 Astks(hypothyroidism)
o= YEHU s o A& S 824 oAk APt
20179 395¥| ASTO] /d0] F7F= 2 21H190 TU/L, 3L
A: 40 IU/L olah) ZF, 47, A 122 Fiast 9 2529
SO WFFHoIU A AHAIA T ool §lo] AST Ao
oigt SRIFAPT A== SR EY o IAES
(hyperlipidemia) 2% E-85}1! 1o &L jof 714
X]il(underlying disease)> g0 71EHo = Eo|AR}
2 U3It}. CBC AAlIA BMA(HD)= 14.8 g/dL, W3+
5,790/ uL, E43 249,000/puLe| ATt 71715 AARIA ALT

Table 1. Laboratory data of the patient analyzed in clinic
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(21 IU/L), alkaline phosphatase (ALP; 67 IU/L), gamma
glutamyl transferase (GGT; 12 IU/L), lactate dehydro-
genase (LDH; 412 IU/L) 9 bilirubin (0.58 mg/dL)}2 A}

A}, Hepatitis A, B, C L=} A AAIIA 2401312
™ 7k 2230} AAPA = 5ol 4do] gigiet. 718 5o |uh A
225} ofBLE Folslr| Y8l X383t creatine kinase (64
[U/1) ¥ troponin T+ E5F Ao| o, A7hH 218} of
£ 3Rolslr] Qo A3t ApFIA] A AAKfluorescent
anti-nuclear antibody, FANA)®} thyroglobulin ¥Al= <
/3013 anti-CCPxE 4 HAATK Table 1). 318 20174 3
YR 20209 3L71A] SRR} AST, ALT 9 ALPS| HARE
+ Figure 13} A3ttt S = AST 4T =0 2 371519
o Eofgt A4 S0l o= macro-AST7F 4= o
PEGE HIZ=RTS IR & ASTE 54313t PEG
H& Davidson [719] 52} 2] 24% (w/v) PEG &2 ol&

Tests Results (normal range) Tests Results (normal range)
AST (1U/L) 270 (<40) WBC (x10%/pL) 5.7 (4.0~9.0)
ALT (IU/L) 21 (<40) Hemoglobin (g/dL) 14.8 (12.0~16.0)
ALP (JU/L) 67 (35~105) Platelets (x10°/pL) 249 (150~400)
GGT (IU/L) 12 (8~73) Anti-HAV-IgM N (N)
Total protein (g/dL) 7.7 (6.5~8.2) HBs Ag N (N)
Albumin (g/dL) 46 (3.5~5.1) Anti-HBs Ab N (N)
Total bilirubin (mg/dL) 0.58 (0.2~1.1) Anti-HCV N (N)
Total cholesterol (mg/dL) 172 (120~230) Anti-HIV N (N)
Triglyceride (mg/dL) 123 (28~160) FANA N (N)
LDH (IU/L) 412 (240~480) Thyroglobulin Ab N (N)
CK (IU/L) 64 (£167) Anti-CCP (AU/mL) 5.4 (£12)
Troponin-T (ng/L) 2 (£14)

Abbreviations: AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; GGT, y—glutamyl! transferase:;
LDH, lactate dehydrogenase; CK, creatine kinase: WBC, white blood cell count; HAV, hepatitis A virus; IgM, immunoglobulin M; HBsAg,
hepatitis B virus surface antigen; Ab, antibody; HCV, hepatitis C virus; HIV, human immunodeficiency virus; FANA, fluorescent anti—nuclear

antibody; CCP, cyclic citrullinated peptide; N, negative.
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Figure 1. Change of serum aspartate
aminotransferase (AST), alanine amino-
transferase (ALT) and alkaline phos—
phatase (ALP) of the patient during

Months

follow up (54 months).
*AST concentration analyzed after
polyethylene glycol precipitation.
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sHT}. SR 2% 500 pLet552] PEG 6000 (Merck KGaA,
MA, USAZ 412 7 1057t A-20] %FXIgE £ 3,000 rpmof|A]
3087 YAlE & ASHoE ASTE SHluth 82
TBA-FX8 (Toshiba, Tokyo, Japan) AFs3}sHE47]1E o|-&
Slom R0 & AR 1112 A4S Fo= 54
SEiTt. 579 27t 281 IU/LE F71=]0f Qli= AST+= 21 TU/L
2 A HAH O™ macro-ASTZE 4= et $HH PEG7+
AST ©o]2]9] g4 B thill o] n|2|= JF= 7| 2ls 4
AR BI= Table 297 25t %= 1gGoF gMe= 90% ©Vd
45191 0 IgAs=80%, SH|IAHIE E F/9AES 24 60%

2} 80% A= 45Tt Table 3+ PEGO] 2J5f §4-9] ¥3}
TS S AIRIY 27| A F ASTALTE=30% el
T 74513 o™ ALPR GGTE 10% oJHie] A4S H it} o]
R0l B9 HgFERTo] ASTE} A9lEo] QM= macro-
ASTO] 7164 &AL =2, macro-ASTE SH5H]
913t AST B84 A7) P R AlBokA]= Lokt ghd
macro-AST= Y204 AT 4= Qlo] Wro B3t
SHEA 7Y% S0t 0 sk TR 5= QIgitH(Figure
2). A= 67119 Tl 54 HAIAE AST= 270 IU/LE 5
7Fe /9.0 PEG 3 3o 16 IU/LZ B4 S Helo

Table 2. Effect of polyethylene glycol (PEG) precipitation on protein and lipids in clinical samples

After PEG Mean (min~max) Mean %PPA

Tests (N=4) Before PEG Mean (min~max)
Total protein (g/dL) 6.6 (6.2~7.0)
Albumin (g/dL) 4.3 (4.2~4.4)

IgG (mg/dL) 1,367.6 (1,058~1,408)
IgA (mg/dL) 196.6 (128~230)
IgM (mg/dL) 112.8 (72~226)

Cholesterol (mg/dL)
Triglyceride (mg/dL)

160 (146~184)
66 (32~110)

5.4 (5.2~5.6) 18.0
43 (4.2~4.4) 0
152.8 (136~172) 88.7
124.4 (84~146) 36.3
6 (6~8) 93.7
63 (58~66) 60.2
7.5 (4~10) 88.1

Abbreviations: %PPA, %polyethylene glycol precipitable activity (=100 % [(activitysaine—activitypec)/activitysainel; 1gG, immunoglobulin G.

Table 3. Changes of enzyme activity (IU/L) after polyethylene glycol precipitation technique in clinical samples

Before PEG Mean

After PEG Mean

Tests (N) (min~max) (min~max) Mean %PPA
AST (5) 241.6 (122~378) 173.2 (76~326) 29.3%
ALT (5) 253.6 (1564~407) 164.4 (92~302) 35.9
ALP (4) 62.5 (48~74) 62 (48~74) 0.7
GGT (5) 263.6 (152~432) 236 (138~424) 11.9
Amylase (4) 24.5 (12~36) 17.56 (12~24) 245
Lipase (4) 35.5 (24~56) 21 (16~32) 40.3
CK &) 73 (54~88) 58.5 (42~70) 20.1
LDH (@) 335 (284~420) 199 (174~242) 40.4
Abbreviations: See Table 1. *%PPA of this case was 94.07.
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Figure 2. Change in serum aspartate
50 aminotransferase (AST) activity of the
0 ! 2 7 patient and control with time of storage
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o] o2 13t iRt AAHAALE Aok 4975
7tehHAl E483t 34J0] 9= ARFollA aminotransferase”f
71l =0l 57K = k. 215 HAES ASTRHS 71
ol 7HghS xghoto] gt FRAeh T2 AEst
= AlLfst7] sl thRt BAR HARPF @ ETHS]. At aa
= 247 SRE AWK polymerization) T T2 3 &
T} EAE EAAE FAdste] o)A AA(clearance)tt
A O 2 BliE(excretion)°] F4vE 4= Ut} wWEbA o] B4
= oA 23ERL Sholo] 54x9] 4o =A 79T
A= HASER T A type 13 AYZ=HFH 0]
Q)o] @A Elipid aggregates, a2 macroglobulin)¥} 23}
= type 28 E75PH type 10] E5HI]. Amylase, creatine
kinase, ALP, AST, GGT, LDH 128]1 lipase S°lA Ath&a
A7FHIEQ O, 10, 11 ¥like=Aes] LejA QA At
Agart FolElAA TG (rtheumatoid arthritis), A1
SHR A RA A4H(ankylosing spondylitis), S
ZHEYAESZ(cryoglobulinemia), 5438 inflammatory
bowel disease) 52 Ztsh= AP HEg 0| QU= A
O % HEYR H2kS op7|oh= B4 tigt A7 IA 0]
gt AR Q=S gt 10). ghH obd 7t wg 7t
Aght AST-IgA E3A|7} o] drk= Bavk Ql=H|[11],
O] =2of|A TIZIERERR] 41.8%, W RERK] 62.2%, 7t
AIFEARERFL] 90%, D27 THARIREAR] 66.7%114] AST-IgA
A EAEGIS 2 Sl gl gigler A
gt AEAAE /4010t SRk A ST = A
ARl ofal o] §low 11 9] Eoldh Agha Zhl
A AT

AdBAE deshe PHole s98s A7|9sl12]
polyethylene glycol [7, 13]°] 2Ja] 2 & 7P8ok= i,
heat stability2] Z74[13], gel filtration chromatography
5°] tH14]. Y84 A7|FS0l gel filtration chro-
matography 0] AHEAE SEXIsk=H o= A 2
L, ol& HAE AI3¥s| SlsiA=EEet AR 71717 28
St Bl 2 HARRTE o] FARE S 4= Qs AARS
- EETH15]. PEG Ao heat stability ®¥Ho] 7k
shal B 7717 B8 §loE & i REe] HARoA o] 82
4= k= WRioIt. Heat stability W% 7151 Leg-2o] 7]
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o] B8 glou= tiRro] AAE AARY o I EshE 4= Lot
YU SN AL P HsHA macro-AST Z75HoF 51
AHo] A §40] 74 heat stability HAIA HEEHA] &
= A5k Sk o SH|9] Aol 1Y 52t W0
A] ASTS] W7} itk Figure 2). $HH PEG AL A%
A0 tfgt 7 71/ E R B0l 5o= sl A
Ze 4= gl o HAF=RRL| thE-S JAA7|2E A
BAE HET THHSH 78 4= QItH8]. 53] PEGO] 23t
immunoglobulin 272 45| Sol&olgtal U&HA U=
o, [gGH gVt AAT = Lo [gAft S| AHlE 1
1 A2 80% A AAT 4= Jlo] H==2Rd7 4
ARt A EAE Hgs| ST 4= ATH7, 14]. & Atol=
PEGEFERSAIT] 3 1gG2 85%CT141 90%, IgM2 90% oV 2
Aol om, SErjolA AST7}93.8% 745t macro-ASTE
I3t = UK Table 2). ¥HH PEG= Tt 849 s
ojL Ak AAAZ 5= =T, /421 5750lA ARt ASTS
3ksto] GA4of thet PEGE] ¥k & 21 ALTE Al9fstar
30% o9l FFE EHHTable 3).

AEH 0= AAE2 PEGHE o|-8sto] T S0l glo]
39 B AST 57t AEHe= J7IkE 824 SAtollA
macro-ASTE ATs153710) E3 2t 7 Halsh= Hio]
t}. §HH PEG W2 AEAS 201 Q=3 E H HlEA 4
£ =1, Adate] 27| A& F7HEQl It

¢

L

N

Macro-AST9] EA) 2 Q1) AST7} A& o7 =718 39

A H A 2o g2 22 op 12 4= it o] A7l A=
=3k BE, TS S 22 710l o| S/ glol A
£z 02 ASTH S7IRt S| S E Harsialzt gtk ok
S HARE AlBIEOl e &0l ASTE] S7H Qe Bio1A]

Hd
ot

1949 polyethylene glycol (PEG) IAHE S35
macro-AST7}FASTS] 371 RIUS B3t ZE4 0= 7HH
S PEG %ol 2Jet macro-ASTe] 27| A& ZofA] &=to]

QT 37 P B W4 DA U 5 9 Zol

T
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