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Clinical Significance of Serum Amylase Measurement
in Sjogren’s Syndrome

Eon Jeong Nam', Nan Young Lee?
'Department of Internal Medicine, School of Medicine, Kyungpook National University
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2 o ¥ amylase I L AP F2 Hulge EHA H2E A9 FFOE AT WA /15 Astel
Ay PHEE % amylased] FFS 912 7HsHo] o), £ FFEZOIA o] 59| ABBALS BAFORN B
amylase 2749 YA €JolE Lobuaa shick. £ SFFOE Ao}, 84 amylaseX|ol] G X
B4 Ago] Y oA} B4 708 POR Shglom, vl WA FE(U-SFRIT AT FA R4(S-SFR), B4 240
AL A 2% EAZHESSDAICH ESSPRI), BHAALR A7HA, HASZEY, amylase, ¥5 EAA AAE A%
stoitk. @4 amylaseXE U-SFR % S-SRI 9913 o] 4 S Beon], 34 A% AAlA ALY BE

28] £25E B4 amylaseA7F F716H . 18y, 34 amylase?t A% B4= AR 2 45 EAA 2=
ALTAE HolX &dtt A amylase BHAE 7|F0Z F FOZ Yol B4 A, 4 amylaseX7F &2
A} ol A S-SFRI}F AL £E £3o] BAHoE {o5tA F7tElo] AUt 22X o2, EH amylase: 3 £H]
53 A A7 AARA ARl BE B3 fost ARTAE Hol 2T FIFA HA 7)50] oj4fo] itk
A& AlAFerA

Abstract Serum amylase is a representative enzyme secreted by the salivary gland and pancreas. This
study investigates the clinical significance of serum amylase levels in Sjégren’s syndrome (SS). Totally,
70 female subjects were enrolled, who were diagnosed as SS and had no accompanying afflictions that
affected the serum amylase levels. Unstimulated salivary flow rate (U-SFR) and stimulated SFR (S-SFR),
salivary gland scan, and disease activity markers (ESSDAI and ESSPRI), as well as blood tests including
ESR, CRP, and amylase, were evaluated. Serum amylase showed significant positive correlation with the
U-SFR and S-SFR, and was increased with higher ejection fraction (EF) of the parotid gland. However,
there was no significant correlation with disease activity and inflammatory markers. Based on their
average amylase levels, subjects were divided into two groups. The group with higher serum amylase
levels showed a statistically significant increase in the S-SFR and EF of the parotid gland. Considering the
results of the salivary gland scan, we conclude that serum amylase is significantly correlated with SFR

and the EF of the parotid gland, thereby indicating that the salivary gland function remains intact in SS.
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1. M2

Hl%5(salivary flow rate, SFR) [3], &
(salivary gland scintigraphy) [4], 12
Z A A AHminor salivary gland biopsy) [5]
U old AAE I 7] ¢ A s
FoA] Zett) 22 A 2AFZAN: a0
A4 S FEgsiA gl XA
ARZA F2% ou|E 7HAARS] HAF Al B0l

Boka S8 s 7t Astet e YHBol

A 4 lomo], AR tigt Bt 228t H
o A &= THol AT

A amylase= EF B53lES ddos Hofioh=
AAEA, 7P gol Bulok= FMoME ST amylaseE,
Fdolri= PY amylaseE 73 EHlok=s A& A
oHE]. AAIA] A&7 F9ollA amylaseo]] chall HIE
ATE2 571 T4 amylase?] oFgol| st £4[9,1012
Z amylase®] g 1[11-13]0] 2 FF=o] Ut
&3 SFoA HA FFoE QI3 I 7|5 Ask= F
oA =2 P BH|E= ST amylaseE AAA = A2
2 BuEo] JJEH|[10] o= Qi) @Y W amylasexof
P 1A A0 Ko, B amylaseX = I 7
A Y=o} AT=o] S 71s/30] Stk
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Z] 2002 American-European Consensus Group
(AECG) criteria [14]°] =t € 470/ S9F0=
Fghgtont, HgFoly e &4 59 e 715 ol
A, A7)6 Aol A W, dA oF 59 A8 Fhtolut
@4 amylaseX|o] ¥ P|A= FE EE 5ol §
Ao = gRolH ofz} &t 7078E 2= gt ¢ltolH,
AEUst A EY AFAIFHAILS(IRB)Y F9ls W
AUTHIRB 2015-09-035).
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2.1.2 37 4

A 715 gotr] s A Bl AARE A A
0 BARE AAlelGih A Buls AARE A 39 &
B I8y e, HA= A S (unstimulated
salivary flow rate, U-SFR) ¥ A= M =%
(stimulated salivary flow rate, S-SFR)< =745}t

AARTHES ool Had RS xsigi=dlls], &
AFSOIAl SFR HAF AR A 7 AR 59 25, &, &

A A3, FAE AR E A5k, U-SFR HA
+ 50 mL conical tubed] 15 &<t H& Hot &7
3!, S-SFR HAR= 4% FA4Kcitric acid& &5 o
ddo] HIE & 108 3¢ IS Hol ZHsIelth
#MTe-pertechnetateS o183 A A7 AAR= 70
% 689(97.1%)0°14 AAlstgoH, AZM(parotid
gland)®} §¥Al(submandibular gland)e] £& &3
(ejection fraction) 2RIt

FEAM 7152 gotir] 98 Schimer HARY QH-
X F4(ocular staining score, OSS)E =435It
Ago] SH=E IRIsH] I8iA EULAR's Sjdgren’s
Index (ESSDADS}
EULAR’s Sjogren’s Syndrome Patient Reported
Index (ESSPRI) (1615 &75tAtt. E4F] EHojlA 7}
7FIAZ FHFA(anti-nuclear antibody, ANA), &
-SSA/Ro A2}t 3-SSB/La A HARE Ao,
[gGet amylase HANE A5t A% BEAAE HE
T A7 &Z(erythrocyte sedimentation rate, ESR)
@} C-reactive protein (CRP) AR A5}t

hAF o AA o)A A amylaseX|?} SFR, JW A0
AA A7, A9 AT EXAHESSDAI, ESSPRI)LHO]
S A ddAE @4 amylase B
71207 Z7Vd HGroup 1)¥ 4" HGroup 1)
02 o] vl E4s5tal 2 HE 3 amylaseX]

ot
- 5
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oF SFR, A 270 AAF 23fete] Tde 245

2.1.3 Xtg M

A<y Ha(continuous variable)ye= Fd+HEEH
L B ST AR 7 HRIR YERsleH, 8%
amylaseX|2] B-& 7|FORE F #O8 Use o 7+ H]
WEAL Student's t-test = Mann—Whitney U
testZ EA3Ict. WY H4(categorical variable)
& Chi-squared test T+ Fisher's exact test® 4]
skt olHFF AlIA|(bivariate correlation)=
Spearman’s correlation coefficientE °]-&s}¥}. p
#Ho] 0.05 1|9l A9 FAHCE [fogt Aog wAy
oftt TE X7 BE42 [BM SPSS Statistics for
Windows (version 21.0 IBM Corporation,
Armonk, New York, USA)®} Microsoft Excel
(Microsoft Corporation, Redmond, WA, USA) &
J3& ol-&stsitt

2.2 A7 Ay

2.2.1 UgRe E4 2 A Ay

IR ItEAEE d ARl BT HA At
= Table 13} Gk}, Bt AL 49.43401910H, &
E AR o2k EAE U-SFRE 0.01 (0.00-0.04)
mL/E0]% 2, S-SFR2 0.24 (0.11-0.47) mL/22&
4% FAAC R A=t 3 EBH|so] TUES Flst
Aot A A7 AAlA AL g9l 2E 23
2 747} 34.51+16.75%2F 21.05+814.48% 24 EY
A BZ 23o] B2 AFS Btk AW S AR
9] ESSDAI®} ESSPRI= 4.1445.089} 4.61 £1.6524]
S7t=]o] Ut} F-Ro FAYL P-La TA FHES
68.1%%} 27.5%9.2H, E F IgGE 61.8%2] Aol 4]
Z7}819ith ESR Z7H= 52.9%9] SEjollA] AE|lo
o, CRP &7H= 7.1%014 ER1=Ect. @4 amylase
BAAE 70.77 U/LYLE 208 S357 3R} o4 &
% amylaseX|7} B4Rt F71E0] Sl A= 9
o|9lon, o] &A= FA EH amylaseXE 7M1 &
AE9] WA A4S HSHE o A, AW SH=
HEAZ}, A5 BAAL, A £E 20A BASHoR
ot AJol= Qiglen, U-SRFo] R2J8HA 7= o]
AAHp=0.034).

343

Table 1. Demographic and clinical characteristics of
patients with Sjdgren’s syndrome (SS).

Result
49.43+11.03
70/70 (100.0)

Parameter

Age, years
Gender, female (%)
Salivary dysfunction
Unstimulated SFR, mL/min
Stimulated SFR, mL/min
Salivary gland scan (n=68)
Parotid EF (%)
Submandibular EF (%)
Lacrimal dysfunction
Schirmer’s test (<5 mm/5 min)
0SS =4

0.01 (0.00-0.04)
0.24 (0.11-0.47)

34.51+£16.75
21.05+14.48

49/60 (81.7)
43/65 (66.2)

ESSDAI (n=66) 4.14+5.08
ESSPRI (n=66) 4.61+£1.65
Autoantibodies
ANA 63/70 (90.0)
Anti-SSA/Ro 47/69 (68.1)
Anti-SSB/La 19/69 (27.5)
IgG (n=68) 1,796.50£537.86

Elevated IgG (01,600 mg/dL) 42/68 (61.8)

Amylase (n=66), 1U/L 70.77+31.19
ESR 25.97+19.38
Elevated ESR ()20 mm/h) 37/70 (52.9)
CRP 0.18+0.22

Elevated CRP (0.3 mg/dl) 5/70 (7.1)

2.2.2 Y amylaseX|2t Y 7|S1O| HlW 24
_]
S

&% amylaseX|2} U-SFR ¥ S-SFR¥2] 433 B4 2
3, Z¥2} 1=0.336 (p=0.007)2F r=0.366 (p=0.003)2= -3
gt o] Aol Sl AR VeithFig. 1) ESF %
amylaseZ = AEAHY] £& Boh= ROt S B
©14r=0.354, p=0.004), EM9] B& FH3l3lk= Folgt A
IS Holx] UIHr=0.097, p=0.443) (Fig. 2). B
amylaseX|= 1 S9% FAAR] ESSDAICH ESSPRIH= &
oSt JHEAE BolA| YSkthFig. 3).

00 01 02 03 04
Unstimulated SFR (mL/min}

00 05 10 15 20 25 30 35
Stimulated SFR (mL/min)

Fig. 1. Correlation between serum amylase level and
SFR in patients with Sjogren's syndrome. Serum
amylase level was significantly correlated with
unstimulated SFR (r=0.336, p=0.007) (A) and
stimulated SFR (r=0.366, p=0.003) (B). r,
Spearman’s correlation coefficient; SRF,
salivary flow rate.
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Fig. 2. Correlation between serum amylase level and
salivary gland function on salivary gland scan
in patients with Sjégren’s syndrome. Serum
amylase level was significantly correlated with
EF of parotid gland (r=0.354, p=0.004) (A) but
not with EF of submandibular gland (r=0.097,

p=0.443) (B). 1, Spearman’s correlation
coefficient; EF, ejection fraction.
A B
e . r=-0.160
150 p=0214

Amylase (UIL)
Amylase (UIL)
8

o 1 2 3 & & & 7 &8 8 10
ESSPRI

Fig. 3. Correlation between serum amylase level and
disease activity index in patients with
Sjogren’s syndrome. Serum amylase was not
correlated with ESSDAI (A) and with ESSPRI
(B). r, Spearman’s correlation coefficient;
ESSDAI, EULAR Sjogren's Syndrome Disease
Activity Index; ESSPRI, EULAR Sjogren's
Syndrome Patients Reported Index.

2.2.3 ¥ amylaseXx|Q| B2 7|02 Ltz & 7t
HZ 2

Group 13 Group 9 8% amylaseXl= Z+2+
100.07+22.86 U/L2} 49.18+14.13 U/LE {93t &
ol2 HAHp<0.001) (Table 2). A EH|s AAIA
U-SFRZ & & 7ol f93t zo)7t glierH0.02
(0.00-0.05) vs. 0.01 (0.00-0.02) mL/min, p=0.190],
S-SFR BFwHTh @2 % amylaseAE E2I Group
nold BAZHCE FostA ZAa=o]l IUrH0.35
(0.21-0.62) vs. 0.18 (0.07-0.42) mL/min, p=0.008].
A A7 ZAIA giA BE 232 Group 004
o 2 AFE BYou BAHCE Rt Ajol= ¢l
Q0m(24.73+15.47 vs. 18.69+13.81%, p=0.102),
AL BZ 232 Group 1914 S-9JsH Z7F=]o] 9l
AH41.61£13.72 vs. 29.97+16.65%, p=0.004). &
3 BAA HARNA R 371 ESRAE 7H 3
£ F oA ¥ISBFH o571 vs. 47.4%, p=0.465),
S7Fe CRPAIE 7H 8H&2 Group 1171 9K &2
AFFS BPLH0.0 vs. 13.2%, p=0.067). T = Atold]
A9, Ay FALE EARHESSDAI, ESSPRIE OSS=
BAHCRE [Ogt 2pol7h U

Group 1914 &% amylasex|9} U-SFR ¥ S-SFR
o] AlA BA Au} % Golgk ATIAS Hol
2] ekt A3, Group IIoAE €% amylaseX|9t
U-SFR2 f9st 9] A4S EFHOom(r=0.491,
p=0.002), S-SFRIt= RFolgt A4S Holx| it
(Fig. 4). Z+ &+ ¥ 2 3% amylasex|9} AL & g

Table 2. Comparison of clinical findings according to mean serum amylase level in patients with SS.

Parameter Group 1 (n=28) Group II (n=38) p value
Age 49.75+£10.92 49.68+10.66 0.981
U-SFR, mL/min 0.02 (0.00-0.05) 0.01 (0.00-0.02) 0.190"
S-SFR, mL/min 0.35 (0.21-0.62) 0.18 (0.07-0.42) 0.008"
Parotid EF, % 41.611£13.72 29.97+16.65 0.004
Submandibular EF, % 24.73+15.47 18.69+13.81 0.102
[ORN] 6.04+4.55 7.06£6.21 0.477
ESSDAI 3.62+4.14 4.31+5.75 0.604
ESSPRI 4.38+1.80 4.70+1.54 0.455
Amylase, U/L 100.07+22.86 49.18+14.13 <0.001
Flevated 1gG (01,600 mg/dL) 18/28 (64.3) 21/37 (56.8) 0.614"
Elevated ESR (020 mm/h) 16/28 (57.1) 18/38 (47.4) 0.465"
Elevated CRP (00.3 mg/dL) 0/28 (0.0) 5/38 (13.2) 0.067"

Data were expressed as the mean with standard deviation, median with interquartile range, and number of patients (%). P values were
obtained using the Student t-test, Mann-Whitney U test’, and Chi-squared or Fisher's exact test'. U-SFR, unstimulated salivary flow rate;
S-SFR, stimulated salivary flow rate; EF, ejection fraction: OSS, ocular staining score; ESSDAI, EULAR’s Sjdgren’s Syndrome Disease Activity
Index; ESSPRI, EULAR’s Siégren's Syndrome Patient Reported Index; ESR, ervthrocyte sedimentation rate; CRP, C-reactive protein.
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Fig. 4. Correlation between serum amylase level and
SFR analyzed based on the categorization of
mean serum amylase level in patients with
Sjdgren’s syndrome. Patients in Group I

(A-B) showed that serum amylase level was

not correlated with unstimulated and
stimulated SFR. Patients in Group II (C-D)
showed that serum amylase level was

significantly correlated with unstimulated SFR
(r=0.491, p=0.002), but not with stimulated
SFR. r, Spearman’s correlation coefficient;
SRF, salivary flow rate.
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r=0.119
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I T C)
Submandibular EF (%)

"u "0 ] 30 @ 5
Parotid EF (%)

Fig. 5. Correlation between serum amylase level and
salivary gland function on salivary gland scan
analyzed based on the categorization of mean
serum amylase level in patients with Sjégren’s
syndrome. Patients in Group I (A-B) and
patients in Group I (C-D) did not show a
significant correlation between serum amylase
level and EF of parotid or submandibular
glands. r, Spearman’s correlation coefficient;
EF, ejection fraction.
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273 FFFOIA F o83t HAREOl M 75
Bg7kehe d @ol ol-8¥rH3,4,6,11,12,15,17,18]. &
Eils dAE &0 334 JVE F shHEA1019],
Acte] 7120] B U-SFRL 0.1 mL/E v]qkel 7-$-0]
o, 2 Aol tIAE w2 U-SFR A& B3
o}, SHAIRE U-SFRS Uy M-S Kol Zo= d#A
Qtol X EH] A5t Ak flsiA AFsk= AZF
of st 1e7F "asici17]. A Wole thst 44
2 ARSI} didso] el glon, HXEH ol
& WHoE AAE AFT 4 U= olFo] qlof I
st Agke] ¢i+tof] o] 8= rH20]. &TH T
olME A W HAZEEY, FF4 AlPIEZIR], amylase
2 Z9o =N WA ot A EE ®
AZAE WEstidt ske Ase] YEEQICH12,20-23]).
274 Z5FA F amylaseX| o et AF[11-13]
Sk B1Eo] glov, & fFHsl= wel wat I
9] Na" 22 EY, AVIA 59 54 2ik= W%
< Hol= Zlo& HuEo][18], I AAR HAE AP
Sk A2 Tt 8450 9o F3S 9HA "ok

T3 amylaseA = &3 ST oA A1
ot FoetA S7tE0] Atke A Eavt Q9] A
A Am Tz JA9 75 HskE Qs 8 F ¥skE
F & Qe A0E HuEieh24,25]. o] AX=
A& o83t AAPL obd X amylasex|9}
9 Ay ggzote] HAgS B4 &
FaolA G- JEE, FF 715 Aol AE
Ol5HA| EoHe Bt 9loj[26-29] & AFoA:
amylaseZ|ol] G A = = Fdolut JA
1 9] @3 amylaseX|°l Y WA 5= U= A
oll, A 9 o 58 5ol fie EAET 2
SkSATHs.

d% amylasex|9] W2 70.77 U/LZE 9
22~80 U/L Woll &ohe 28 Btk £ A7o)A 3
AR Her 271 E3 amylaseXE UERH $RM= o
ojglon, o] AREL HA EH amylaseX|E Hol:
SAET v stgS W 4RI HlofE o) RjolE Hol
A ottt @4 amylase2|9F SFRIHO] A3 £4 2
¥}, U-SFR¥} S-SFR B §-9J3F o] Adol = A
02 Y} SFRO| w25 B4 amylasel= 5715t
£ A9E Bt} ol U-SFR¥} S-SFRE 7|&0.2 A
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oA DA o F F amylase AT 7H e E
= Bads ®y11]eF gxe= 2otk A |
amylaseZ|= @3 amylase®] Hr} £& ZAog HE]

2°m[30], A W amylase’} € Y2 W&EFo] %
amylase®2 ZA=E ZACo2 d=A JoH24]. EF
amylase7} 37F2 = = ¥ A7t wiAE FS A
A} Bujso] 2ow &4 amylaseA|7t &2 o2 3
A 4 glon, 2 A4 SFRO| H&5E EH
amylase2|7} 71oke 27E B ATt dAok= &7
olch. XA A7 AAIA ARM 23 EE2 &3
amylase2]|2} 4203 F9] A4S Ho] AEHY 75
o] F254E BH amylaseX &= F7== 2R 4=
o} AR XRo| w2 AW Aoz Qe A Y
amylase® £A43 Halo)A] tfFE] amylase 42
ALAHA Fef=]lom, BUMO] amylase €732 7

L9 oF 20% AEE ARG Barg uH30]2: o]
ALY 7]50] £254F FH amylaseA = S71E=
AL AT = ATk

FH amylased] HHAE 7159 F Group 13 Group
I& o] A% oM U-SFR¥ S-SFR 2%
Group II91A Group IXHt} 95K+ goL; F2
AL BT Group 13 Group & Yol & &
ZH v w i Az}, A9 £E 282 Group 194 &
OoHA =2 Z & UEt EF amylaseA7t w2 &
oA ALAMY] 7|50l 2 AIE Bt E3 Group
[o]A CRPAI7} f9JstA @& AnE Ho EH
amylase®|7} & oA 34 FF B=E ¥Fctke
CRPAIZ7} W2 A& yehgty. 2% amylase#|2t &
ST BARLGY] AR B4 A9 /93 A
AL HolA& FUTh

7} - ¥2 8% amylaseX|9} SFRY| AJiHdS HA
3t A3}, Group oA €% amylaseX]2} U-SFRo]
o o TS EoloH, 1 Qo {oFt 29E
Holx= gokeh E3H 7 HR B4 amylasex|9} 3
Aol B2 Boto] S B4 43t 25 9%
ATE Holx] it

4. ZE

]

[e:]

o]

Eowi-|

o2 =

SEAollA] 84 amylaseX|o]
oy AZo] HiAE HL,
S-SFR¥} R-oIst 9] AJTaHA|

i

k|
=

[s]

i o

amylase=
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Sk ACE WEL

4208 Z3F0)4 3 amylase AWE AT
Qo] 3t 714 fojg oz ¥4
=

[e]

amylase & 7] S
HAZFZEUQ 1gG T2 1gA}t A
£ P45l macroamylase® EA|S = Qlo] AFS
B2 AAZE Zago ot 3 amylaseX7F $7HE
4= Qeu R[] ofgt FAjollA B amylaseX7t T
71 Aol amylase isoenzyme A719%F AAE
AJY5ta] macroamylase®] A4 oJRE &Qlslofof g
Zog Helrh
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