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Establishment of Reference Range of Proinsulin

Yee Moon Nam, Yong Hwan Shin, Ji Young Kim and Jae Dong Seok
Department of Nuclear Medicine, Samsung Medical Center, Seoul, Korea

Purpose: It is very important to establish the appropriate reference range in the laboratory for preventing mis-
takes like false positive or false negative. Because the reference range in the laboratory is standard of patient
test results interpretation. Proinsulin is precursor hormone of insulin, and the importance is increasing for di-
agnosing diabetes or insulinoma. Proinsulin reagent used in our laboratory is produced in the USA, and the
reference range provided by manufacturer was adapted to our reference range after the validation test. But, it
is generally recommend for the every laboratory to establish the their own reference range. So, we decided to
re-evaluate the reference range with our patients' test results. Materials and Methods: Among 737 patients
who had been to health promotion center in our hospital between Dec. 8" 2011 and Dec. 21% 2011, 563 pa-
tients are chosen with exception of diabetics patients and patients showing abnormal test results in Fasting
Glucose, HbAlc, Insulin, and C-peptide. The 563 test results (275 males and 288 females) were classified
with three groups(entire, male, female), and analysis of normal distribution was performed with aid of
SPSS(version 19.0). Because Each group didn't show normal distribution, the reference range was set from
the lowest limit of 2.5% to the highest limit of 97.5% with Percentile method used in non-normal distribution.
Results: When evaluation values are sorted in ascending order, the entire range is 4.5~52.0 pM and 5.3~51.9
pM for male and 4.5~52.0 pM for female. The calculated reference range with percentile method shows
6.7~26.5 pM for entire group, 6.8~26.5 pM for male and 6.7~26.5 pM for female, respectively. Conclusion:
The reference range provided by reagent manufacturer is 6.4~9.4 pM and the one established in this study is
6.7~26.5 pM. This difference might be caused by racial characteristics between Western people and Koreans.
So an ideal reference range can be gotten with normal population visiting to every hospital. Our hospital has
been using the newly re-establishing reference range under consultation with the department of endocrinol-
ogy since Aug. 1" 2012. (Korean J Nucl Med Technol 2013;17(1):76-79)

Key Words : Proinsulin, Percentile, Reference range

N = A8 Eol AAHoR el £AS ASAY HAl

AloFe Aok AlA A AASh= LA E HAM &

ARAT BEA R dojzl sty AR o At o] W AES Ba) AREETh @A 2 FAGIA A}

£7] ol ArelA S Bolshe V122 A EE 2o SES Proinsulin AJoRS |oA] AXE AT AR E

2 447 25 A Pl AT Ve eRE W T AN ABIE 24T PEE B Argalact

5 glo] AAMIOA SutE | AR il Fash  Jeiu BAEQ RS 72 AAelA AAM Kk A

oh AAOIA BIAS QAT g ALl dolg W §e ATAE maslo] AgsiE AL dnsin Y

ol Ao FFE F= o8 239AE F UF, vol, 4

* Received: February 5, 2013.  Accepted: February 28, 2013. d, 23] 54, g5 Soll webA At oE 4

* Corresponding author : Yee Moon Nam 017 molrk) B A oA He o5l A%

Department of Nuclear Medicine, Samsung Seoul Hospital, 271 mele” 2 4 _]—zeoﬂ 1= s “01] sk

llwon-dong, Kangnam-gu, Seoul 135-710, Korea E gatez CLSI AP uet ZuzE AFrs]z
Tel: +82-2-3410-2642, Fax: +82-2-3410-2639 a9t
Tk

E-mail: yeemoon.nam@samsung.com

76



H0|2 2| 321 Proinsulin &0X| MH0| 25t o7
CHAF 2l dhH AARRE zgko] 2 gkt AAY & o xFHAY| B
15 o]l B9 o3t Apol7} Qe Ae= JWOWE}S)
1. CHAL z=(x1-x2)/[(s:"/m)+(s2 /)], 2*=3[(mi+1,)/240] 2 (x1, xa,
7} @A) o] BEgh L log Wk 3ol WFL s, 5
2011 129 8L HFE 214714 2 Aokl of W 7y 7o) FFHA}F T8 log WE ghe] EEHAL ny, na:
A A} 7377 T Gty A R 2R} Fasting o] ).
Glucose, HbAlc, Insulin, C-peptide FAMIA 21x]5 =
ot TS A Qg 563 & sttt o]F HAk=s A !
2751, ojz}= 2887 o]},
Ao A e "AF 2757(48.8%), oAb 2887

=]

=

2. ZX| He| MX (51.2%)0]9 1 A
40-49A4] 190, 50

3}a1, SPSS(version 19.0)5 ARE3lo] AFEL AZES AA

-59A] 227

B = 20-294] 19
5, 60-694] 90
oAt 5635 S 3744 AH(HA|, FAh Axho R R '3, 80-89A4 17go|tK(Table 1). 77re|eHAle] 44 40dh
7} AAQ] 33.7%, 50th7} 40.3%E 40t} 50t 7t A A2l
sholch Z47+o] Aok Wi Az s o FA] ¢ot 2.5 per- 74%% 2HAekelck A% Proinsulin H 9= AA|
centileo| 4] 97.5 percentile %] HYZ A3}t 45~52.0 pM o]il 40-49A4|7} 6.1~51.9 pM, 50-59A17}

5.3~36.5 pM o] FtH(Table 2).

3.

i

O 1o
X tH(Table 4).
Kolmogorov-Smirnov®} Shapiro-Wilk 440 2 AqfEE ARE AA|, FAE oA Fe] 3717 o2 Lio] A
2 HEsgs 5 2 Aole] Faxe] Baglel SR X FHES Selg A Al A% BE JFEES o5 o)

o7} gk A= CLSI A%l ufet ohe 4]

filo
2
o
_(?_L:
2

Table 1. Distribution of samples according to age and sex groups
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Age group
Sex 2029 30-39 40-49 50-59 60-69 70-79 80-89 Total
Male 15 88 104 54 14 275
Female 1 18 102 123 36 7 1 288
Total 1 33 190 227 90 21 1 563
Table 2. Range of proinsulin according to age group (Entire)
Age group
20-29 30-39 40-49 50-59 60-69 70-79 80-89 Toual
No. of samples 1 33 190 227 90 21 1 563
Range of Proinsulin (pM) 11.9 45~520 6.1~519 5.3~365 55~31.6  5.8~209 12.6 4.5~52.0
Table 3. Range of proinsulin according to age group (Male)
Age group
2029 30-39 40-49 50-59 60-69 70-79 80-89 Total
No. of samples 15 88 104 54 14 275
Range of Proinsulin (pM) 7.0~309  6.8~51.9 53~365  55~27.6  8.5~20.9 5.3~51.9
Table 4. Range of proinsulin according to age group (Female)
Age group
20-29 30-39 40-49 50-59 60-69 70-79 80-89 Total
No. of samples 1 18 102 123 36 7 1 288
Range of Proinsulin (pM) 11.9 45~520 6.1~319 5.3~266 69~31.6 5.8~12.0 12.6 4.5~52.0
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Table 5. Distribution of samples according to age and sex groups between 2.5% and 97.5%

Age group
Sex 2029 30-39 40-49 50-59 60-69 70-79 80-89 Total
Male 13 84 96 52 14 259
Female 1 16 98 119 35 6 1 276
Total 1 29 182 215 87 20 1 535
Table 6. Range of proinsulin according to age group between 2.5% and 97.5% (Entire)
Age group Total
20-29 30-39 40-49 50-59 60-69 70-79 80-89 ota
No. of samples 1 29 182 215 87 20 1 535
Range of Proinsulin (pM) 11.9 7.0~245 6.8~265 6.7~265 6.9~259 8.2~20.9 12.6 6.7~26.5
Table 7. Range of proinsulin according to age group between 2.5% and 97.5% (Male)
Age group
20-29 30-39 40-49 50-59 60-69 70-79 80-89 Toual
No. of samples 13 84 96 52 14 259
Range of Proinsulin (pM) 7.0~143 6.8~265 6.9~245 7.0~259 8.5~209 6.8~26.5
Table 8. Range of proinsulin according to age group between 2.5% and 97.5% (Female)
Age group
20-29 30-39 40-49 50-59 60-69 70-79 80-89 Toual
No. of samples 1 16 98 119 35 6 1 276
Range of Proinsulin (pM) 11.9 7.3~245 7.0~260 6.7~265 6.9~24.8 82~12.0 12.6 6.7~26.5
Table 9. Average value of proinsulin according to age group between 2.5% and 97.5% (Entire)
Age group
20-29 30-39 4049 50-59 60-69 70-79 80-89 Toul
No. of samples 1 29 182 215 87 20 1 535
Avg. value of Proinsulin (pM) 11.9 12.4 12.2 12.1 12.0 12.8 12.6 12.2
Table 10. Average value of proinsulin according to age group between 2.5% and 97.5% (Male)
Age group
20-29 30-39 40-49 50-59 60-69 70-79 80-89 Toral
No. of samples 13 84 96 52 14 259
Avg. value of Proinsulin (pM) 11.6 13.1 12.7 12.2 14.0 12.7
Table 11. Average value of proinsulin according to age group between 2.5% and 97.5% (Female)
Age group
2029 30-39 40-49 50-59 60-69 70-79 80-89 Toual
No. of samples 1 16 98 119 35 6 1 276
Avg. value of Proinsulin (pM) 11.9 13.1 114 11.7 11.8 9.8 12.6 11.7
AU(percentile)T} 97.5 HAlEILS 3FFal= ANE 2Hzt 6.7~26.5 pM o]t Table 6). o] 5 FA}o] 9= 6.8~26.5
2k 2| 9] shetat Alsto g2 AASITE A = Zax|e pM ©]al(Table 7) &Iz} A= 6.7~26.5 pM ©] T Table 8).
A 2= 40-494] 1821, 50-594] 215 o= A /AT 2Lz Fatgho] 7ok Apol o] QA A
535 0] 3l(Table 5) A% % Proinsulin Hel+= AA| Ayt G2k 749 Proinsulin Hwt k-2 12.7 pM, EFHA}

6.7~265 pM o1 40-49A4|7} 6.8~26.5 pM, 50-59A]|7}
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