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Unusually Elevated Serum Insulin Level in a Diabetic Patient during Recombinant Insulin
Therapy
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Herein, we report a case of unusually elevated serum insulin level as a result of increased anti-insulin antibody (TA)-bound insulin after continuous subcu-
taneous insulin infusion therapy. Detecting free insulin (unbound IAs) levels after polyethylene glycol pre-treatment could be useful to assess functional in-
sulin levels in diabetic patients receiving insulin therapy. The E170 insulin assay can estimate total insulin (bound IAs and free insulin) levels, but it does not
measure the levels of exogenous insulin analogues.
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Table 1. Laboratory data

Analytes* Case Reference interval
Protein (g/dL) 6.8 6.0-8.0
Aloumin (g/dL) 44 33-52
AST (IU/L) 27 7-38
ALT (IU/) 30 4-43
ALP (IU/L) 60 40-120
Uric acid (mg/dL) 73 25-75
Cholesterol (mg/dL) 179 100-220
Free fatty acid (pEq/L) 752 176-586
HoAc (%) 73 43-60
Fasting insulin (ulU/mL) 3375 2.6-249
Fasting glucose (mg/dL) 231 70-110
Fasting C-peptide (ng/mL) 5.66 1.1-4.4
Postprandial (2h) insulin (ulU/mL) 5258 N/A
Postprandial (2h) glucose (mg/dL) 309 N/A
Postprandial (2h) C-peptide (ng/mL) 7.68 N/A

*We performed biochemical tests using reagents from Kyowa with the TBA 200FR
Neo system (Toshiba Medical Systems Co., Ltd., Tokyo, Japan). Serum insulin, C-
peptide levels, and plasma HbA:. were determined using the E170 module from
MODULAR analytics (Roche Diagnostics, Mannheim, Germany) and a HLC-723 G7
analyzer (Tosoh Corporation, Tokyo, Japan), respectively.

Abbreviation: N/A, not available.
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Table 2. Cross-reactivity with recombinant human insulin analogues
in the E170 insulin assay

Concentration Detection level, mIU/L (Cross-reactivity %)*
(mlU/L) Insulin aspart (NovoRapid) Insulin glulisine (Apidra)
30 <02 (<0.67) <02 (<0.67)

100 <02 (<02) <02 (<02)

300 0312 (0.10) 0.340 (0.11)

1,000 0.341(0.03) 0.513 (0.05)

*The percentage of cross-reactivity was calculated as detected insulin level/given
concentration x100.

Table 3. Direct, free, and total insulin levels

Analytes Insulin level (ulU/mL) Reference interval (ulU/mL)
Direct insulin 337.50 2.6-24.9

Free insulin 27.02 N/A

Total insulin 308.10 N/A

Abbreviation: NJA, not available.
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Fig. 1. Structures of insulin, C-peptide, and exogenous recombinant
insulin [2]. The dotted circle is the target for the recombinant human
insulin analogues. The arrows indicate the antigenic determinant area
(antibody recognition site).

Yot eledladd= et A eSS (insulin autoim-
mune syndrome)olq' Ay FeHo] A 9

phase), & AETIEUO 2 MRS W gl A
YA G A2

A¥7](pre-clinical

z
o
~
2
N
o
(o,
>
e r
rlo
rﬂ
=
g
N

=
o S e FERANEUE A8
ol FEUTAR A3t AaAAHe] PANlEE 343 7
asslo] Rl Rl o ol QAo BAPL B4 o A
o Azl
sl 2lze) it 549 e RHEl A4 e

continuous subcutaneous insulin infusion, A

N

o

QM continuous peritoneal insulin infusion, ©
Q%] &, insulin inhalation )2 |4%]0] 25 A =3} <l
< of7|sto] @5 eladdA o) A HX Al
Aoz BET QaUcHel. 7Hsat =a Woly|Ho.
pump reservoiro| A]Q] ClEUR A, Ee HEA 2 ALY
A2 A (surfactant) 22 polyethylene glycol AHE- 52 &

7, 8l.

> o I

111014 =)
ro
>
rd o
i)
oy (om 2 rg

o
[‘ll‘

b 2

4 e orr ;{} = EUT A
H—a 11.4
S

o)
>

o
O I
i)
[
ot
)
1o
ot
ri

IS KA A 5 330 1250]
A o b 4= ‘21% A0 el glom, 2-site IMASIAHE

: -
s} A7} z,%m U B2 3 ) Age A o

http://dx.doi.org/10.3343/lm0.2013.3.1.56



ZMIE! Q: Anti-Insulin Antibody Affects E170 Insuin Assay

MO

< FH2H71e @J‘EEEW KA of 282 WrgstA] o= o
| 2= Fefj(Ab-bounded form)_J Al
A PRES E—':r) é oA ol @ U ledlsert 2k
s Ho2 A el ol
B 2 Qo] A 240l 9]
%WP“EWE$%V}NWM
Zl(bounded form)& AJE3H4 A7} QL
%il% A o2 Q& H(free

EIS

] 7].2} EH ix%
olt, 71 QJof| AlojabH(gel filtration), Z —i\—%ﬁ—.—ﬂ(Ultracentri—
fugation) &2 A of|Ek&(Acid ethanol) W 5] A|ot= <5

tH10, 11]. PEG 23S o AeHFAIE o] A<t 7&?}8}1
Q)= el (bounded form)} 37 PEGE o]83te] HHAZ]
T, Ao A AgsiA] 2 Q& (free form)THe: ST 4= Q)
= WYY o] He] lEdFA = Qg alavid Sl et
HusoA=12-14] 215 4% QladolA et Addsiar Q)
L ol&dS AATE T free insuling ZA5to] A9} AgFehar
U= Tt QoA Rl ladoleial Aetsiglon) & F
glo] AifollA & = o] SAYHER o5 Axdelatlol
gt wARhE vt 2 u e oAkol5o] HAF Axt a4 Al
Fo7Hdad Zo 7 Azt
Hn2s

1. Kim S, Yun YM, Hur M, Moon HW, Kim JQ. The effects of anti-insulin
antibodies and cross-reactivity with human recombinant insulin ana-
logues in the E170 insulin immunometric assay. Korean J Lab Med
2011;31:22-9.

2. Sapin R. Insulin assays: previously known and new analytical features.
Clin Lab 2003;49:113-21.

3. Sapin R. Anti-insulin antibodies in insulin immunometric assays: a still
possible pitfall. Eur J Clin Chem Clin Biochem 1997;35:365-7.

4. Owen WE, Roberts WL. Cross-reactivity of three recombinant insulin

analogs with five commercial insulin immunoassays. Clin Chem 2004;

http://dx.doi.org/10.3343/lmo0.2013.3.1.56

50:257-9.

5. Cao Y, Smith WC, Bowsher RR. A sensitive chemiluminescent enzyme
immunoassay for the bioanalysis of carboxyl-terminal B-chain ana-
logues of human insulin. J Pharm Biomed Anal 2001;26:53-61.

6. Radermecker RP, Renard E, Scheen AJ. Circulating insulin antibodies:
influence of continuous subcutaneous or intraperitoneal insulin infu-
sion, and impact on glucose control. Diabetes Metab Res Rev 2009;25:
491-501.

7. Jeandidier N, Boivin S, Sapin R, Rosart-Ortega F, Uring-Lambert B,
Réville P, et al. Immunogenicity of intraperitoneal insulin infusion us-
ing programmable implantable devices. Diabetologia 1995;38:577-84.

8. Fineberg SE, Kawabata TT, Finco-Kent D, Fountaine RJ, Finch GL,
Krasner AS. Immunological responses to exogenous insulin. Endocr
Rev 2007,28:625-52.

9. Sapin R. The interference of insulin antibodies in insulin immunomet-
ric assays. Clin Chem Lab Med 2002;40:705-8.

10. Arngvist H, Olsson PO, von Schenck H. Free and total insulin as deter-
mined after precipitation with polyethylene glycol: analytical charac-
teristics and effects of sample handling and storage. Clin Chem 1987,
33:93-6.

11. Hanning I, Home PD, Alberti KG. Measurement of free insulin con-

—_

centrations: the influence of the timing of extraction of insulin anti-
bodies. Diabetologia 1985;28:831-5.

12. Hara K, Tobe K, Uchigata Y, Nakazono M, Yasuda K, Terauchi Y, et al.
Antibody-mediated insulin resistance treated by cessation of insulin
administration. Intern Med 2000;39:143-5.

13. Koyama R, Nakanishi K, Kato M, Yamashita S, Kuwahara H, Katori H.
Hypoglycemia and hyperglycemia due to insulin antibodies against
therapeutic human insulin: treatment with double filtration plasma-
pheresis and prednisolone. Am J Med Sci 2005;329:259-64.

14. Kim MR, Sheeler LR, Mansharamani N, Haug MT, Faiman C, Gupta
MK. Insulin antibodies and hypoglycemia in diabetic patients. Can a
quantitative analysis of antibody binding predict the risk of hypogly-
cemia? Endocrine 1997,6:285-91.

www.labmedonline.org 59



